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ABSTRACT
There has been much controversy regarding the protective effect of 
light or moderate drinking on overall health and on ischaemic heart 
disease in particular, due to the higher morbidity and mortality rates 
seen in non-drinkers ("the U-shaped curve"), whose characteristics are 
rarely examined in detail. This thesis examines the long term effects 
of alcohol on all-cause mortality and more specifically on ischaemic 
heart disease, with particular focus on the complex interrelationship 
between alcohol, pre-existing disease, the characteristics of non
drinkers and morbidity and mortality. It also examines the sources of 
bias and methodological issues in assessing the effects of alcohol on 
health. The data comes from the British Regional Heart Study, a large 
prospective study of 7735 British men aged 40-59 from 24 British 
towns.

The relationship between alcohol intake and pre-existing disease and 
factors which may influence the mortality patterns eg smoking, blood 
lipids and blood pressure, were extensively examined. Data on alcohol 
intake obtained from screening and five years later were used to 
examine the health characteristics of non-drinkers and the dynamics of 
changes in drinking habits with respect to development of disease and 
its effect on mortality outcome.

A weak U-shaped relationship was seen between alcohol and risk of all 
heart attacks and a strong inverse association was seen with fatal 
heart attacks. These relationships were only apparent in manual 
workers, in ex-smokers and in men with pre-existing ischaemic heart 
disease. No association was seen with ai i ^eart attacks after men with 
pre-existing ischaemic heart disease had been excluded. However, 
moderate drinkers (3-6 drinks/day) showed lower risks of fatal heart 
attacks and this was not explained by high density lipoprotein- 
cholesterol. For all-cause mortality, a U-shaped relationship was 
seen, with non-drinkers and heavy drinkers showing the highest rates,
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but no association was seen after exclusion of men with pre-existing 
cardiovascular or cardiovascular-related disease at screening.

It is concluded that non-drinkers should not be used as a baseline 
group for comparative purposes and that the "U-shaped curve" for all 
cause mortality is to a large extent produced by the movement of men 
with ill-health into non-drinking status. Although there is evidence 
which suggest that moderate drinking (3-5 drinks/day) is protective 
against ischaemic heart disease specifically, it is only apparent at 
levels of drinking associated with increased morbidity and mortality 
from other causes and there is no benefit on overall mortality.
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CHAPTER 1 
INTRODUCTION AND LITERATURE REVIEW

1.1 INTRODUCTION
Alcohol drinking is part of the social culture in Western societies. 
The detrimental effect of heavy alcohol intake on health is well 
recognised and is generally accepted as one of the major causes of 
premature mortality. Heavy alcohol intake has been causally linked to 
liver cirrhosis and is closely associated with pancreatitis, heart 
muscle disease and brain damage. Alcohol consumption has also been 
implicated in the aetiology of various cancers, including cancer of 
the mouth, pharynx, oesophagus and the liver (Eckert 1981). Studies 
on alcoholics and problem drinkers have shown increased mortality in 
these group of people compared to the general population (Pell and 
D'Alonzo 1973, Tibblins et al 1975, Dyer et al 1977, Poikolainen 1983). 
Heavy drinking has been shown to be the single most important factor 
associated with premature death in middle-aged men (Petersson et al 
1980, 1982a). However, the effect of light or moderate drinking on
health, particularly on cardiovascular disease, has been a long
standing debate and the concept that "a little bit of what you fancy 
does you good" had caused much controversy in the medical world. Ever 
since Pearl in 1926 described the "U-shaped curve" of all-cause 
mortality in relation to alcohol intake, it has been a common finding 
that non-drinkers have a higher mortality for all causes, and in 
particular for ischaemic heart disease, than light or moderate drinkers 
This has lead to the widespread belief that light or moderate drinking 
may be beneficial in general and may be protective against heart 
attacks in particular.

The relationship between alcohol and cardiovascular disease is complex 
and has aroused much interest amongst clinicians and epidemiologists in 
the last hundred years. However, the role of alcohol in various 
cardiovascular disorders still remains unclear. It is well known that
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excessive alcohol intake can damage the heart, including association 
with a specific cardiomyopathy with low mean cardiac output and 
depressed myocardial contractility (Klatsky 1982, Rubin and Rubin 
1982). There is evidence that heavy alcohol intake may induce cardiac 
arrythmias (Singer 1972, Ettinger 1978) and studies have shown alcohol 
to have an effect on ventricular tachycardia (Greenspon et al 1979) 
which may be associated with sudden death. Indeed, several population 
studies have shown problem drinkers and institutionalised alcoholics to 
be associated with a significant increase in risk of sudden cardiac 
death (Wilhelmsen 1978, Rosengren 1987, Lithell 1987). There is also 
strong epidemiological evidence relating heavy drinking to 
hypertension, although light drinkers have been shown to have lower 
blood pressure levels than non-drinkers. However, an inverse or U- 
shaped association between alcohol and ischaemic heart disease has been 
observed in the majority of studies. Like many other socially 
acceptable hypotheses, the concept that light or moderate drinking is 
better than abstention has become widely accepted by the general public 
and the medical profession. The presence of a biological plausible 
mechanism for a protective effect of alcohol on ischaemic heart disease 
through its effect on raising high density lipoprotein- cholesterol 
levels (HDL-C) has provided further support to the belief in this 
concept. However, heavy alcohol intake has been associated with an 
increased risk of stroke (Gill et al 1986, Hillbomm 1987) and of sudden 
death from ischaemic heart disease (Fraser et al 1981, Suhonen et al 
1987).

Several issues need to be addressed when studying the relationship 
between alcohol and disease in prospective studies which relate 
mortality/morbidity follow-up to information obtained 5 or more years 
earlier. The interpretation of the beneficial effects of alcohol is 
heavily based on comparisons between non-drinkers and light/moderate 
drinkers. Non-drinkers vary considerably between studies and are often 
not clearly defined. Abstainers are an unusual group, only 6% of men
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in England and Wales regarding themselves as non-drinkers, and it 
includes both life-long teetotallers and men who have given up drinking 
for various reasons including the development of ill-health. The 
health status of these non-drinking men is rarely explored and it is 
likely that they differ from drinkers in many important 
characteristics. In addition, drinking behaviour, like all behavioural 
characteristics may change over time, from heavy drinking to light or 
occasional drinking or even to total abstinence. It may also go the 
other way and a non-drinker may on a subsequent occasion report regular 
drinking. Yet most studies classify individuals on the basis of their 
current alcohol intake with little concern for past drinking habits and 
the reasons for change or for becoming a non-drinker are usually 
ignored. These changes may result in bias when estimating the 
relationship between alcohol consumption and measures of morbidity or 
mortality. The nature of non-drinkers and the dynamics of changes in 
drinking behaviour in relation to illness are critical to the 
interpretation of the patterns of total mortality or cardiovascular 
disease . A simplistic view that alcohol is "good for the heart" based 
on higher rates seen in non-drinkers is likely to be misleading unless 
these issues are taken into account.

1.2 OBJECTIVES AND OUTLINE
The data from the British Regional Heart Study, a prospective study, 
provide the opportunity to investigate the long-term effects of alcohol 
on all-cause mortality and more specifically on cardiovascular disease, 
taking into account the complex interrelationship between alcohol, pre
existing disease and morbidity/mortality. It also enables us to 
explore the health characteristics of non-drinkers, the dynamics of 
changes in drinking habits and to address methodological problems in 
prospective studies relating alcohol drinking to disease. Chapter 1 
will provide a review of the literature on prospective studies relating 
alcohol to mortality and/or ischaemic heart disease (IHD) and details 
the methodological issues which may bias the results in the different 
reports. The further outline of the thesis is as follows:
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Chapter 2 describes the British Regional Heart Study and the data used 
in the analyses. The classification and validation of alcohol intake 
will be discussed in detail.

Chapter 3 describes the association between alcohol and well- 
established risk factors for mortality which may confound the alcohol- 
mortality relationship, as well as the association between alcohol and 
prevalence of disease including ischaemic heart disease.

Chapter 4 examines the inter-relationships between alcohol, smoking, 
body weight and blood lipids.

Chapter 5 looks at the relationship between alcohol and blood pressure 
and its contributing role in hypertension.

Chapter 6 explores the health characteristics of non-drinkers and the 
dynamics of changes in drinking habits using data from screening (Ql) 
and from the fifth year questionnaire (Q5). Results from this section 
provide the basis for the analytical methods and approach in assessing 
the alcohol-mortality and alcohol-cardiovascular relationships.

Chapter 7 examines the relationship between alcohol and ischaemic heart 
disease specifically using both morbidity and mortality data based on
9.5 years follow-up for each man in order to gain a better 
understanding of the role of alcohol in ischaemic heart disease.

Chapter 8 examines the role of HDL-cholesterol on the alcohol-
ischaemic heart disease relationship. It also examines the influence 
of type and patterns of drinking on the alcohol-IHD relationship.

Chapter 9 examines the relationship between alcohol intake and all
cause mortality based on a follow-up of 9.5 years for each man and
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examines the relationship between alcohol and non-cardiovascular and 
cardiovascular mortality separately.

Chapter 10 uses information on alcohol and drinking at both screening 
(Ql) and at the fifth year questionnaire (Q5), and follow-up from Q5 
onwards to examine changes in both alcohol and smoking in relation to 
development of disease and their effect on mortality. This chapter also 
examines the methodological problems in relating current alcohol intake 
assessed at a particular point in time to subsequent disease in large 
prospective studies. The mortality pattern relating alcohol intake 
measured at screening is compared with the mortality pattern relating 
to alcohol intake measured 5 years later. The mortality experience of 
ex-drinkers and life-time abstainers are also examined separately.

Chapter 11 provides a summary and discussion of the main conclusions.

1.3 LITERATURE REVIEW;ALCOHOL AND MORTALITY AND ISCHAEMIC HEART DISEASE 
There has been extensive research on the effects of alcohol on health 
but few studies have considered the role of pre-existing disease and 
changes in drinking habits in relation to alcohol and morbidity and 
mortality. Evidence to support the hypothesis that light/moderate 
drinking may confer protection against heart disease in particular has 
arisen from case-control studies and prospective studies as well as 
from international comparisons. There has been several reviews on the 
role of the protective affect of alcohol and many have concluded that 
moderate drinking protects against the risk of IHD (LaPorte et al 1980, 
Turner et al 1981, Marmot 1984, Moore et al 1986). The conclusions in 
these reviews are based on summaries of the major studies which 
consistently show lower risk of ischaemic heart disease in moderate 
drinkers compared to abstainers, and on the biological plausibility. 
Laporte et al (1980) address the possible mechanisms via HDL- 
cholesterol, beneficial psychological effect, prevention of plaques and 
reduction of intake of saturated fat. Turner et al (1981) are of the
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opinion that moderate drinking relieves stress, improves the quality of 
life in the elderly and contributes to nutrition. Marmot (1984) and 
Moore et al (1986) suggest possible mechanisms via HDL-cholesterol, 
decreased platelet aggregation and increased fibrinolytic activity. 
Marmot states that " the evidence is far from complete ... but it does 
point towards a protective effect of moderate drinking" and Moore et al 
states that " the consistency, strength and independence of the inverse 
relationship argues persuasively for a causal association". None of 
the four reviews had critically assessed the methods and possible 
biases in the studies they reviewed. In the most recent review, 
Shaper (1990), critically assesses the major prospective studies 
published to date and highlights the biases in alcohol reporting and 
the use and definition of non-drinkers used for comparative purposes in 
these studies. It is apparent that evidence for the protective effect 
of alcohol is not conclusive and the debate goes on.

Our interest is focused primarily on prospective studies and in this 
section we will briefly describe the major prospective studies carried 
out to date as reviewed by Shaper (1990) and then review in detail the 
major studies which have examined the relationship between alcohol and 
mortality/coronary heart disease since publication of that review.

1. Kaiser Permanente Studies (Klatsky et al, 1979,1981a,b,1986)
These studies are based on a large population in San Francisco who 
participated in a multiphasic health examination (MHC) in a pre-paid 
health plan. They included both men and women from diverse socio- 
econmic, racial and ethnic groups and apparently represent a cross- 
section of the population in the San Francisco area. Alcohol history 
was obtained from a self-administered questionnaire.

The earlier Kaiser-Permanente studies showed higher hospitalisation 
rates for coronary heart disease rates in non-drinkers (8%) compared to 
drinkers (^2, 3-5 and > 6 drinks/day were 5.9%,5.8%,5.6% respectively.
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A U-shaped relationship was seen between alcohol intake and 10 year 
all-cause mortality. Non-drinkers had higher rates than light drinkers 
(those consuming < 2 drinks/day) but thereafter mortality increased 
with increasing intake with the highest rates seen in heavy drinkers. 
Non-drinkers had the highest mortality rate from cardiovascular disease 
and for IHD or acute myocardial infarction. The high rates of coronary 
and all-cause mortality in non-drinkers was present in all smoking 
categories except those who had never smoked, in whom the lowest
mortality rates from all-cause and from CHD mortality were present.

The authors conclude that for those drinking up to three drinks a day 
the results are reassuring but they do not recommend drinking and 
stated "... there is ample evidence that the medical and social
consequences of their habit (referring to heavy drinking) far outweighs 
the possible cardiovascular benefit (Klatsky et al 1981)."

A more recent report based on hospitalisation for CHD (ICD 410-414) in
85,000 men and women examined in 1978-1982 (Klatsky et al 1986) showed
a strong inverse association between alcohol intake and CHD admission 
(Figure 1.1). Even after separating life-long abstainers from ex
drinkers , light drinkers (1-2 drinks) and moderate drinkers (3-5 
drinks) showed a 50% and 60% reduction in risk of CHD admission 
respectively, compared to lifelong abstainers. A similar relationship 
was seen even in a subset of persons apparently free of CHD and other 
major illnesses within the last 12 months. The authors concluded that 
alcohol protects against CHD.

2. The Honolulu Heart Study (Yano et al 1977, Blackwelder et al 1980) 
This prospective study of some 7705 Japanese-American men aged 45-68 
years free of definite CHD at screening showed a consistent inverse 
association between alcohol intake and 6-year incidence rates for CHD, 
rates falling consistently from 46/1000 in non-drinkers to 21.2/1000 
in heavy drinkers (Yano et al 1977) (Figure 1.2). Almost 47% of the
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population were "non-drinkers" and three-quarters of these claimed to 
be life-long abstainers. Ex-drinkers showed the highest rates, but 
life-long abstainers had higher rates than drinkers. They concluded 
that there was a beneficial effect associated with alcohol.

An extended study of mortality over 8 years in these Japanese-American 
men (Blackwelder et al 1980) showed a consistent inverse relationship 
with CHD mortality and a U-shaped relationship with all-cause mortality 
(Figure 1.2). The authors commented that ". . the favourable effect for 
CHD is outweighed by the increased in total mortality largely due to 
the positive association between alcohol consumption and death from 
cancer and stroke."

3. The Chicago experience
Western Electric. (Chicago) (Dyer et al 1980)
This study involved 1899 white males 40-55 years old employed in the 
Western Electric Co. who were free of definite CHD followed for 17 
years. Recovered alcoholics and ex-drinkers were excluded from the 
analyses. Deaths from CHD or CVD mortality declined slightly up to 
levels of 40g/day with moderate drinkers (5 drinks) showing the lowest 
rate of CHD mortality (Figure 1.3). Heavy drinkers (>50g/day, > 6
drinks) had a significant increase in risk of mortality from all 
causes, CVD and CHD compared with the rest of the men. Life-long 
abstainers formed a very small group but when separated from the 
occasional drinkers they had the lowest rate. In an earlier report 
based on 15 years follow-up which included ex-drinkers, they showed ex
drinkers to have the highest mortality rate for all causes (Dyer et al 
1977).

People's Gas company (Chicago) (Dyer et al 1977)
This study involves 1594 male employees aged 40-59 in the Chicago 
People Gas, Light and Coke Company who underwent physical examination. 
No information on alcohol consumption was actually collected but
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information on problem drinking was available for each man. Problem 
drinkers, who were used as an indicator of heavy drinking, showed a 
significant increase in mortality from all causes compared to non
problem drinkers.

4. The Yugoslavian Cardiovascular Disease Study (Kozarevic et al 1980, 
1982, 1983)
This is a prospective study of 11,121 men aged 35-62 years who were 
examined and followed up for 7 years for CHD incidence and all-cause 
mortality (Kozarevic et al 1980). There were no abstainers and the men 
were classified into four broad categories (< lmonth, >1 month but < 1 
week, > 1 week but not daily and > 1 drink/day) based on alcohol 
information obtained from a questionnaire . Daily drinkers (at least 
once a day) had lower rates of CHD than non-daily drinkers. For total 
mortality however, a positive association was found with mortality 
increasing with increasing intake. The data were re-examined using 5 
alcohol categories based on frequency and history of drunkeness in 
relationship to the different manifestations of CHD (Kozarevic et al 
1982). In the figure, the alcohol categories (mentioned above) are 
indicated as 0,1,4 and 8, with an additional category 16 for 
drunkeness. Those drinking less than once a week showed an increased 
incidence in 7 year CHD, non-fatal myocardial infarction and non-sudden 
death but not in sudden death (Figure 1.4). These findings were only 
present in urban men but not in rural men. History of drunkenness was 
predictive of sudden coronary death. The authors concluded that their 
findings suggest a simple dose-response relationship between the level 
of alcohol intake and protection against CHD. In a subsequent report 
on 7 year all cause mortality a shallow U-shaped relationship was seen 
(Kozarevic 1983) with occasional drinkers showing higher rates for all 
cause mortality than drinkers who did not report history of inebriation 
(Figure 1.4).

5. The Whitehall Study (Marmot et al 1981)
The relationship between alcohol and 10 year all-cause mortality was
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examined in 1422 male civil servants aged 40-64. The alcohol intake is 
derived from a dietary record of food intake over a 3-day period 
excluding Friday and Saturday. 34% of the men were classified as non
drinkers, a much higher proportion than the estimated figures of 6% in 
the BRHS and of Wilson (1980) in a survey study of drinking in England 
and Wales, which implied that many of the regular weekend and 
occasional drinkers in Whitehall had been misclassified. A ten-year 
follow-up showed a U-shaped relationship between reported alcohol 
intake and all-cause mortality with mortality highest in non-drinkers 
and the heaviest drinkers (>34g/day = 3-4 drinks/day or more) (Figure
1.5). For cardiovascular mortality, non-drinkers had the highest rates 
but there was no difference between the other groups. In response to 
the critiscm by Wigfield and Hall (1981) that non-drinkers may include 
people with ill-health who had given up drinking, the data was briefly 
re-examined using three alcohol categories and only for all-cause 
mortality separately in men with diabetes, any symptoms of 
cardiovascular or chronic respiratory ('unhealthy men') and in those 
without. Non-drinkers had higher rates than light drinkers in both 
group though the U-shaped curve was more marked in the unhealthy men 
(Marmot et al 1981b). The authors concluded that there was a 
"protective effect of moderate drinking on longevity". The study has 
been criticised by both Bignall (1981) and Shaper (1990) for the 
unreliable alcohol history and the lack of specific information on 
cardiovascular or coronary heart disease.

6. The Puerto Rico Heart Study (Kittner et al 1982)
This prospective study included some 8000 middle-aged men aged 45-64 
years and free of ischaemic heart disease. A report on 12-year 
mortality from CHD and 8-year morbidity and mortality (Kittner et al 
1982) showed a shallow U-shaped relationship with total mortality and 
an inverse association with non-sudden death (Figure 1.6) up to levels 
of 4 drinks/day but no association was observed for sudden death. The 
"protective" effect of alcohol was was not seen in the older or poorer
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segments of the population. The authors conclude that the available 
evidence does not justify the claim that the inverse association 
between moderate drinking and CHD is a causal one.

7. The Malmo Study (Peterson et al 1982)
This report involved 5410 men of the 7275 male residents of Malmo, 
Sweden born in 1926-1932 who attended a screening program from 1974- 
1979 (Peterson et al 1982b). Information on alcohol was obtained by 
questionnaire and validated with gamma glutamyl transferase levels. 
The deaths in this group of men were matched to living controls. 
Mortality was increased among the men who had reported abstinence. Most 
of these men had chronic disease as the reason for their abstention or 
a past history of alcoholism. The authors comment "Increased mortality 
in non-drinkers may create a false impression of a preventive effect of 
any versus no daily drinking in relation to general and cardiovascular 
health". (Petersson et al 1982b).

8. The Busselton Study (Cullen et al 1982)
This study in western Australia involved 6500 men and women who 
participated in a health examination which included questions on 
alcohol consumption. The 13-year mortality experience of non-drinkers 
and drinkers (ex-drinkers were included in the drinking group) were 
examined separately in smokers (including ex-smokers) and non-smokers 
(Cullen et al 1982). For both sexes, non-drinkers had higher death 
rates than drinkers for all-cause mortality and CHD mortality in non-
smokers. This was not seen for smokers in whom the rates in non
drinkers and drinkers were similar.

9. Eastern Finland (Salonen et al 1983)
In a study of 4063 men aged 30-59 from a random population sample of 
people from 2 counties in Finland (Salonen et al 1983) free of acute 
myocardial ischaemia or angina pectoris in the preceding 12 months 
followed up for 7 years, use of spirits at least once a week was
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associated with a significant reduction in risk of myocardial 
infarction (RR=0.5) even after adjusting for the conventional risk 
factors. Beer consumption showed no significant association with risk 
of MI and heavier beer drinking was associated with a significant 
increase in risk of all-cause mortality compared to lighter beer 
drinkers. No significant association was seen for spirit drinking. On 
the basis of total weekly intake (beer, spirits and wine) an inverse 
association with incidence of MI was seen in older men (50-59) but not 
in younger men (30-49) (Figure 1.7). No significant association was 
seen with all cause mortality in the older men but in the younger men 
a positive association was seen. The author conclude that their data 
gives no support to any recommendation for the regular use of alcoholic 
beverages.

10. Japanese Physicians (Kono et al 1983, 1986)
This study of 11339 male physicians who completed a self-administered 
questionnaire regarding smoking and drinking (Kono et al 1983) showed 
a U-shaped relationship for all-cause mortality after 13 years follow- 
up. Ex-drinkers were separated from life-long abstainers. Ex-drinkers 
had the highest rate but occasional and light drinkers had lower rates 
from all-cause mortality than life-long abstainers though the 
difference was not significant. For CHD, ex-drinkers had the highest 
mortality rates followed by life-long abstainers but there was no 
significant inverse association overall (Figure 1.8). The authors 
concluded that their findings did not support a protective effect of 
alcohol on CHD.

After 19 years of follow-up a further analysis was carried out (Kono 
1986). All cause mortality was highest in ex-drinkers and in the 
heaviest drinkers. The excess death in ex-drinkers was largely due to 
cardiovascular causes. Non-drinkers had higher rates of CHD mortality 
than occasional and light drinkers but for overall CVD-mortality and 
all-cause mortality non-drinkers had similar rates to occcasional and
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light drinkers. The authors consider it likely that ex-drinkers have 
given up because of ill-health.

11. The Framingham Study (Gordon et al 1983, Friedman et al 1986)
The Framingham study which started in 1948, consisted of 5209 adults 
(males and females) aged 45-64 years. Information on alcohol derived 
from a more intensive dietary inquiry was carried out on survivors at 
10 and 12 years after initial examination. The relation between 
alcohol intake and 22-year incidence of CHD showed a weak inverse
association which was only apparent in non-smokers (Figure 1.9).
There was no significant relationship with all-cause mortality although 
non-drinking non-smokers had the highest rates. In a re-analysis using 
24 years follow-up a clear negative association was seen between 
alcohol and CHD mortality in males but not in females.

12. The Albany Study (Gordon and Doyle 1987)
This study of 1910 civil servants aged 38-55 years at initial
examination showed a U-shaped relationship with total mortality and 
CHD mortality (Gordon and Doyle 1987) after 18 years follow-up (Figure 
1.10). Occasional drinkers (< once a month) were combined with non
drinkers. For non-cardiovascular mortality, no difference was seen 
between non-drinkers and light drinkers.

13. The Lipid Research Clinics Follow-up Study (Criqui et al 1987) 
This report involved 4105 men and 3356 women aged 30 years or older 
from 10 North American populations who underwent an extensive interview 
and examination between 1972 and 1976 (Criqui et al 1987a) . This study 
was not reviewed by Shaper (1990) and is described in greater detail. 
All men and women with clinically manifest CHD at screening were 
excluded from the analysis. This included angina or use of angina 
medication, use of antiarrhythmic agent, congestive heart failure, ECG 
evidence of arrythmias or MI. A U-shaped relationship was found 
between alcohol consumption and CVD mortality in men, with mortality
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decreasing up to levels of 20-29 mls/day (3-4 drinks) and increasing at 
levels of 30mls/day (>4 drinks). No trend was observed for coronary 
heart disease mortality in men (Figure 1.11). No comments was made 
about the absence of trend for CHD mortality. Preliminary ana^is on 
all cause mortality showed a U-shaped relationship (Criqui 1987b). Only 
subjects with CHD were excluded and not subjects with other CVD-related 
disorders eg diabetes and hypertension, the diagnosis of which may 
modify drinking behaviour and affect CVD risk. However, the authors do 
not recommend the encouragement of drinking because of the problems 
associated with alcoholism and the increase in overall morbidity and 
mortality associated with moderate drinking (Criqui 1987b).

14. The Nurses Health Study (Stampfer et al 1988)
Very few studies have examined the relationship between alcohol and 
coronary heart disease mortality specifically in women because of the 
small number of cases. The Nurses Health Study is a large American 
study of 87,526 female nurses aged 34-59 years who completed a postal 
health questionnaire which enquired about alcohol consumption in the 
past year and changes in drinking habits during the previous year. 
Even after excluding women with history of cancer, angina, myocardial 
infarction or stroke, non-drinkers had the highest risk of coronary 
heart disease. Those who consumed 5-24 gm/day (up to 3 drinks/day) had 
a relative risk of CHD of 0.6 compared to non-drinkers (Figure 1.12).

Prospective studies showing no relation between alcohol and IHD
Not all studies have found an inverse or U-shaped association with CHD.

15. Tecumseh Health Study (US Dept Health 1974) The Tecumseh Health 
Study which began in 1959 involved nearly the entire adult population 
of Tecumseh, Michigan, followed up for a period of 8-10 years. The men 
were classified as those who had never drunk, ex-drinkers, light 
drinkers (<4 oz absolute alcohol=10 oz of distilled spirits/week ; up 
to 3 drinks a day) and heavier drinkers (>4oz absolute alcohol/week).
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In men aged 45-59, ex-drinkers had by far the highest rate of coronary 
heart disease but there was no difference between life-long abstainers, 
light drinkers and heavier drinkers.

16. The Social Insurance Institute (SII> Coronary Heart Disease Study 
(Suhonen et al 1987)
This Finnish report, which looked specifically at alcohol and sudden 
death, is based on 4532 men aged 40-64, participating in the re
examination phase of the SII mobile Clinic Health Survey in 1973-1976, 
followed up for an average period of 5 years (Suhonen et al 1987). The 
men were classified into three groups; abstainers (those had not been 
drinking in the last 12 months), <200 grm/month (<1 drink/day) and > 
200 grms/month (at least 1 drink a day). In contrast to other studies 
a positive association was seen between alcohol consumption and 
coronary heart disease mortality. The increase in risk was largely 
due to the increase in risk of sudden cardiac death. For total 
mortality, abstainers and those consuming < 200 grms/month had similar 
rates but mortality was increased in those consuming > 200 grms/month.

17. The Almeda County Study (Camacho et al 1987)
The association between alcohol and 15 year mortality from all causes 
was examined in a representative population sample of 6928 adults in 
Alameda county, USA (Camacho et al 1987). Information on alcohol was 
obtained from a self-administered questionnaire and men were classified 
into abstainers (life-long teetotallers and ex-drinkers) and four 
drinking categories. Among men, heavy drinkers had the highest rate 
for all-cause mortality. Compared to light drinkers, abstainers showed 
only a slightly higher risk of all-cause mortality than light drinkers 
(< 2 drinks/day) (RR=1.2); the difference was not significant. For 
ischaemic heart disease, abstainers shared similar rates with those 
drinking 1-2 drinks daily. For women a positive association was seen 
for all cause mortality and there was little association with IHD 
deaths. Unlike other studies no significant inverse or J-shaped
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association was seen between alcohol and death from ischaemic heart 
disease in either men or women in this study.

Comments
Although there is overwhelming consistency of higher rates of CHD in 
non-drinkers few of these studies have separated ex-drinkers from life
long abstainers or have taken pre-existing disease into account.
All of the studies described above which have provided support for the 
protective effect of light/moderate drinking (except the LRC Study 
which was reviewed here) have been critically assessed by Shaper (1990) 
either for (1) the inaccurate or unreliable alcohol history (Puerto- 
Rican, Whitehall Study, Honolulu Heart Study), (2) the use of non
drinkers as a comparison group without separating life-long abstainers 
from ex-drinkers (Kaiser Permanente, Framingham, Albany, Yugoslavian 
Study) or (3) the lack of account of pre-existing disease (Busselton, 
Honolulu). Although the Kaiser-Permanente study (1986) separated ex
drinkers from life-long abstainers and excluded men with pre-existing 
CVD disease, it is emphasised that this was a study of hospitalisation 
and deaths or events which occured outside hospital were excluded. 
Sudden cardiac deaths which may be associated with heavier drinking are 
excluded which may bias the effects of heavier drinking. In the Nurses 
health study they noted that non-drinkers had the highest prevalence 
rates of diabetes, obesity and high cholesterol and shared the highest 
rates of hypertension with heavy drinkers. Standardisation using 
multivariate analyses was used to take into account the higher 
prevalence rates of diabetes, hypertension and cholesterol seen in non
drinkers, which may be inappropriate since there is no measure of the 
extent and severity of these conditions.

Recent Prospective studies
Since the review by Shaper (1990) there has been several studies which 
have examined the alcohol CHD/mortality relationship taking pre
existing disease into account. Most of these studies claim to have
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refuted the hypothesis that the higher rates of CHD in non-drinkers are 
due to the presence of pre-existing disease. In this section we will 
briefly describe the study population and findings from these studies. 
Critical comments on the results from these recent studies will be 
discussed in Chapter 7.

18. Trinidad Study (Miller et al 1990)
The relationship between alcohol intake and CHD mortality was examined 
in a prospective cardiovascular study of 1341 Trinidadian men aged 35- 
69 screened in 1977 and followed up for an average of 7.5 years (Miller 
et al 1990). Alcohol consumption was based on consumption in the last 
7 days. A Cage questionnaire was administered as a measure of problem 
drinking (Mayfield et al 1974). Participants were classified into 4 
drinking types:
1). Abstemious - those who did not usually drink and were not "problem 
drinkers"
2). Alcoholic - usually drank and had "problem drinking".
3). Ex-drinkers - did not drink but had "problem drinking".
4) Typical drinker - those who usually drink but were not "problem 
drinkers".
A strong inverse association with CHD mortality was seen even after 
exclusion of ex-drinkers and men with CHD (history of IHD or ECG 
evidence) and diabetes (Figure 1.13). The authors conclude that there 
is a protective effect of alcohol against CHD, but adverse health 
consequences from multiple causes in drinkers who were alcohol 
dependent.

19. Kaiser Permanente Study (Klatsky et al 1990)
In the most recent report which examined mortality outcome (Klatsky 
1990), in some 124000 people examined from 1978-1985, using the same 
alcohol classifications, as previously described (page 25), lifelong 
abstainers had the highest risk of CHD mortality and the lowest rates 
were seen in light and moderate drinkers (Figure 1.14). However, more
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importantly there was little difference in rates for all-cause 
mortality between life-long abstainers and those drinking up to 2 
drinks a day. Ex-drinkers had an increased rate of mortality. 
Moderate drinking (3-5 drinks/day) was associated with an increased 
risk of all-cause mortality compared to life-long abstainers largely 
due to non-cardiovascular causes. When alcohol was examined in 
relation to CHD in various subsets of the population, the higher CHD 
mortality seen in life-long abstainers was not present in those who had 
never smoked. Only moderate drinkers (3-5 drinks/day) showed a more 
consistently lower rate of CHD mortality compared to life-long 
abstainers but overall mortality was raised at this level of drinking. 
Occasional drinkers, those drinking less than once a month had similar 
risk of CHD to light and moderate regular drinkers in ex-smokers and 
smokers. This casts doubt on whether the increased risk seen overall 
in life-long abstainers is due to the absence of alcohol per se. The 
authors conclude that the higher rates in life-long abstainers is 
probably due to the protective effect of alcohol, but they do not rule 
out the possibility that this may be due to differences in the life
style characteristics of life-long abstainers and drinkers.

20. The American Cancer Society (ACS) Prospective Study (Bofetta and 
Garfinkel 1990)
The ACS prospective study concerns 1,000,000 American men and women 
aged 30 and over enrolled in 1959 and followed up to 1971, a maximum of 
12 years. The relationship between alcohol and total and CHD mortality 
was examined in white males aged 40-59 (276,802 men) from this cohort. 
Information on alcohol consumption was obtained from a questionnaire 
which enquired about the number of beer, wine and whisky drinks the 
subject usually drank per day. No information on past drinking habits 
was obtained. The men were initially classified into 9 categories based 
on daily consumption: none, occasional, daily drinkers (1,2,3,4,5 and 
6+/day) and irregular drinkers. 55% of the cohort reported non
drinking, a much higher proportion than the national US figures and
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this group contained both life-time abstainers and ex-drinkers. 
Non-drinkers had higher rates from all- cause mortality than those 
drinking up to 2 drinks a day. Thereafter, mortality was higher than 
non-drinkers. For coronary heart disease mortality, non-drinkers had 
the highest risk but those drinking once a day and those drinking up to 
five drinks a day had similar risk (Figure 1.15). The reduction was 
about 20% compared to non-drinkers. The relationship persisted even 
after exclusion of men with ill-health at screening. For all-cause 
mortality light drinkers showed only slightly lower risk (RR=0.9) than 
non-drinkers. Such small difference may well be attributed to other 
factors not measured in the study.

21. Auckland Study (Jackson et al 1991) - This case-control study has 
received much recent media attention with regard to the protective 
effects of alcohol and has thus been included in the review. This 
study concerned 227 men and 72 women with non-fatal myocardial 
infarction aged 25-64 years identified from a population based 
surveillance programme for coronary heart disease and 128 men and 38 
women who had died of coronary heart disease. The controls were 
randomly selected from the same population group and matched for age 
and sex. Alcohol history was based on usual consumption over the three 
months before the myocardial infarction, death or control interview. 
Subjects who currently drank less than once a month and had not ever 
drunk more than once a month on average were classified as never 
drinkers. Life-long abstainers had significantly higher rates of non- 
fatal MI and fatal cases than all drinkers. Those drinking as little 
as once a month and those drinking up to 8 drinks a day showed a 
similar "protective" effect of about a 40% reduction in risk (Figure 
1.16) of non-fatal attacks and about a 60% reduction in risk of fatal 
attacks. No dose response relationship was observed. Ex-drinkers 
showed lower rates of non-fatal attacks than life-long abstainers 
(rates similar to current drinkers) but showed markedly higher fatal 
attack rates than all drinkers.
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22. Boston Health Professionals Study (Rimm et al 1991)
This most recent study relates to 51,529 male health professionals aged 
40-75 years, with a low rate of smoking and a relatively low intake of 
alcohol. Information on alcohol was obtained from a detailed food- 
frequency questionnaire and provided information about medical history. 
Only 3.5% drank more than an average of 5 drinks/day. After 2 years 
follow-up a significant inverse trend was seen for both fatal and non- 
fatal CHD even after exclusion of men with CVD or CVD-related disorders 
(Figure 1.17). There was little difference between non-drinkers and 
those drinking up to 5 grms/day (< 1 drink/day). Light drinking (5- 
30grms/day ie 1/2 to 3 drinks/day) was associated with a 20% reduction 
and moderate drinking (30-50grms ie 3-5 drinks/day) was associated with 
a 40% reduction.

1.4 SUMMARY
Of the 22 prospective studies reviewed, the majority showed a U-shaped 
or inverse association with CHD. Only one showed a positive 
association and two showed no trend. Though there is overwhelming 
consistency of higher rates of CHD in non-drinkers, few have taken pre
existing disease fully into account and the characteristics of non
drinkers are rarely explored. The magnitude of reduction has ranged 
from as much as 50% in studies which do no consider pre-existing 
disease to 20% when pre-existing is taken into consideration. Another 
issue rarely highlighted in many of the major reviews which support the 
protective effect, is the inconsistency found within the different 
populations and the inverse association has been seen to be confined to 
certain subgroups only. In the Yugoslavia study for instance the 
inverse association was only seen in urban and not in rural men, in the 
Kaiser-Permanente the inverse relationship was not seen in those who 
had never smoked. These inconsistencies have rarely been explored or 
explained in any of the studies. This casts doubt as to whether the 
effect is truely causal. This is in accordance with Eicher (1985), in



a paper rarely mentioned, who assessed the epidemiological evidence for 
the protective effect of alcohol versus exercise and highlights the 
inconsistency seen in different studies reviewed to date. He concluded 
that this suggest the drinker, not the drink, sets the low risk for 
coronary heart disease. Kozwlowski et al (1989) reviewed the alcohol- 
smoking-mortality relationship and concluded that simple adjustment 
for smoking may produce misleading results. Although a U-shaped 
relationship between alcohol and all cause mortality has been observed 
in the majority of studies, studies which have separated ex-drinkers 
from life-long abstainers have shown the highest mortality rates in ex
drinkers. Those which have examined life-long abstainers separately or 
have taken pre-existing disease into account have found little or no 
differences in all-cause mortality between non-drinkers and 
light/moderate drinkers. Indeed, some have shown moderate drinkers to 
have higher rates of all-cause mortality despite lower rates of CHD 
mortality. Despite the strong belief that alcohol is protective 
against IHD, several of the authors are in general agreement that 
recommendation of drinking would be inappropriate since there may be 
little benefit on overall health and the potential harm and social 
consequences associated with drinking may outweigh the benefits seen 
for CHD (Blackwelder et al 1980, Klatsky et al 1981,1990, Dyer et al 
1981, Kittner et al 1982, Peterson et al 1982, Salonen et al 1983, 
Kono et al 1983,1986, Criqui et al 1987b,). It is apparent that the 
nature of non-drinkers and the role of pre-existing disease is crucial 
in the interpretation of the U-shaped and inverse morbidity and 
mortality patterns.
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CHAPTER 2 
THE DATA

2.1 The BRITISH REGIONAL HEART STUDY
The British Regional Heart Study is a large prospective study of 
cardiovascular disease in middle-aged men which was set up (i) to 
explain the substantial geographic variations in cardiovascular 
mortality, by assessing the role of environmental, socioeconomic, and 
personal risk factors and (ii) to examine aetological factors in 
ischaemic heart disease. The study consists of three phases and a 
questionaire at year 5 .

Phase I related cardiovascular mortality over five years (1969-73) in 
253 towns in England, Wales, and Scotland to a wide range of 
environmental and socioeconomic data (Pocock et al 1980).

Phase II is the cross-sectional phase of the study which involved the 
clinical survey of 7735 men aged 40-59 drawn randomly from the age-sex 
registers of one group general practice in each of 24 towns in England, 
Wales and Scotland. The towns were selected from major conurbations 
with populations of 50,000-120,000 at the 1971 census and were chosen 
to represent all major geographic regions and at the same time reflect 
the regional variations in cardiovascular mortality. From each town a 
general practice was chosen with a practice population over 7500 and 
which was required to have a social class distribution representative 
of the middle-aged men of that town. From the age-sex register of each 
practice some 420 men aged 40-59 were randomly selected, 105 from each 
of four stratified five- year age groups. 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 6-10 men from each practice. No attempt was made 
to exclude subjects with cardiovascular problems. The general 
practictioner signed a letter inviting the men to take part, and 78% of 
those invited attended for examination. On average approximately 320 
men were examined in each town (range 280-380). The screening
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consisted of a medical examination and an administered questionnaire 
and was carried out by a mobile team of three nurses between January 
1978 and June 1980. These trained research nurses administered to each 
man an extensive standard questionnaire which included questions on 
family history, occupation, medical history, drug treatment, chest 
pain, smoking, diet and alcohol consumption. The men also had a 
physical examination; height, weight, blood pressure and lung function 
were measured, a resting electrocardiogram recorded, and blood was 
taken for measurement of biochemical variables, haematology and blood 
grouping.

Phase III is the prospective study concerned with the follow-up of 
these men for cardiovascular morbidity and mortality to determine which 
of the many personal risk factors are most strongly related to the risk 
of having a cardiovascular event.

2.1.1 Questionnaire at year 5
Five years after the initial screening a similar questionnaire was 
mailed to all the surviving men which enquired about morbidity during 
the five year-period. It requested detailed information on present and 
past drinking habits, changes in smoking behaviour, history of chest 
pain, medical history, weight and employment status. A total of 7275 
men, 98% (response rate 97% to 99%) of all survivors completed the 
questionnnaires satisfactorily. The available survivors exclude those 
men who had died (n=297) or emigrated (n=42) prior to the fifth year 
questionnaire. The 2% non-response rate comprises the 1% who had moved 
and not yet registered with a new doctor and the 1% who did not wish to 
complete the questionnaire, although they had participated in the 
clinical examination five years previously.
No physical measurements were made on this occasion.

2.2 FOLLOW-UP PROCEDURES
Any prospective study is dependent on a complete, or almost complete 
information on factors relating to the outcome under consideration.
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Most prospective studies have been concerned with mortality as the only 
end-point , as attempts to include morbidity involve greater problems. 
These include removal from the area of study and failure to trace 
individuals to their new location, as well as the problem of obtaining 
cooperation from doctors not involved in the original study and the 
non-standardisation of reporting. In prospective studies of
cardiovascular disease, data on both morbidity and mortality are 
essential to the proper understanding of the natural history of the 
disease. Furthermore, in a prospective study of this kind morbidity 
data improve considerably the power of the study by increasing the 
number of events in a given time.

All the 7735 men who took part in the initial examination, whether or 
not they showed evidence of ischaemic heart disease were followed up 
for both mortality and cardiovascular morbidity for at least 9.5 years.

Mortality follow-up - Information on death was collected through the 
established "tagging" procedures provided by the National Health 
Service registers in Southport (England and Wales) and Edinburgh 
(Scotland). Classification into cardiovascular and non-cardiovascular 
deaths were based on the International Classification of Disease 
codings on the death certificates.

Morbidity follow-up - To ensure that non-fatal major events are 
reported to the study center (RFHSM) a blue card was placed in the
medical record, held by the general practice of each member of the
cohort. The procedure when a man in the study consults or is visited 
by a doctor for a cardiovascular event (myocardial infarction, angina, 
transient ischaemic heart attack and stroke) is for the doctor to 
complete and forward the report card to the study centre (RFHSM). A 
similar process takes place when a death occurs. All participating
doctors were asked to review their records after one and a half, three,
five, six and a half, eight and 9.5 years of follow-up. A coordinator 
in each of the original 24 practices was responsible for mailing the
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blue cards, organising the periodic review of notes, and notifying the 
RFHSM of removals from the practice. Any person who moved to a new 
area and registered with another GP was traced through the Family 
Practitioners Committee (FPC), who were responsible for transferring 
medical records from one practice to another. The new GP was requested 
to notify the RFHSM of any cardiovascular event that occurred (Walker 
and Shaper 1984).

2.2.1 Case definition for major ischaemic heart disease 
Fatal cases - Any death recorded on the death certificate as being due 
to ischaemic heart disease (ICD 410-414) and not contradicted by the 
medical history or postmortem examination. Sudden death for which no 
other cause was apparent and which had been certified as being due to 
ischaemic heart disease was included in this category.
Non-fatal cases - Any report of myocardial infarction which included 
at least two of the following manifistations: preceding severe
prolonged chest pain, electrocardiographic evidence of myocardial 
infarction, and cardiac enzyme changes associated with myocardial 
infarction. Morbidity follow-up through the general practitioner has 
been sustained on 99% of the original sample who are still alive and 
living in Britain.

2.3 THE THESIS DATA
The thesis uses information obtained from the questionnaire at initial 
screening as well as information obtained from the five year 
questionnaire. By December 1989 all men had been followed up for at 
least 9.5 years for all-cause mortality and cardiovascular morbidity. 
The analyses relating alcohol to all-cause mortality and ischaemic 
heart disease is based on 9.5 year follow-up for each man. Since 
mortality follow-up using information from questionnaire 5 is based 
only on a follow-up of 4.5 years, we have used data on alcohol and 
follow-up from the initial screening to explore the health effects of 
alcohol on mortality/cardiovascular disease. Information on
questionnaire five is used to explore changes in drinking habits and
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nature of non-drinkers. This is based on 7275 men. Data using follow- 
up data and questionnaire 5 is used in chapter 10 to examine the 
mortality experience of teetotallers and ex-drinkers separately and to 
illustrate methodological problems relating alcohol to 
morbidity/mortality outcome.

2.3.1 Measurements
In this section the measurements and variables used in the thesis are 
described. The alcohol consumption of the British Regional Heart Study 
will be described in section 2.4.

Smoking The men were classified according to their current smoking 
status into one of six categories: never smoked, ex-cigarette smokers 
(currently not smoking at all), and current smokers (1-19, 20, 21-39 
and > 40 per day) . Those who had smoked only a pipe or cigars were 
classified as never smokers. Former cigarette smokers who smoked a 
pipe or cigars were regarded as former cigarette smokers.
(Smoking data was missing for 15 men).

At questionnaire 5 the men were asked whether they were currently 
smoking or not and the number of cigarettes they smoked.

Social Class The longest held occupation of each man was recorded and 
the men were grouped into one of the six social classes of the 
Registrar-General: I, II,III non-manual, III manual, IV and V. Those 
whose longest held occupation was in the Armed forces form a separate 
group. In some of the analyses social classes I, II, and III non- 
manual have been combined as "non-manual workers" and social classes 
III manual, IV and V have been combined as "manual workers". (Social 
class data was missing for 13 men).

Prevalence of ischaemic heart disease
The prevalence of ischaemic heart disease was measured in three ways at 
initial examination (Shaper et al 1984).
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1. A WHO (Rose) standardised chest pain questionnaire for angina or 

possible myocardial infarction.

Subjects were categorised as having had a possible myocardial 
infarction if a) they answered "yes" to "Have you ever had a severe 
pain in your chest lasting for half an hour or more" and b) the 
distribution of pain included the sternal area or left upper chest.

They were regarded as having definite angina if they answered "yes" to 
the following questions a) "Do you ever have any pain or discomfort in 
your chest" and to b) "When you walk uphill or hurry, does this produce 
pain?" and, in addition, if
1) the distribution of pain included the sternal area or left upper 
chest and
2) the subject slowed down or stopped walking when the pain occurred 
and
3) the pain went away if he stood still and
4) did so in less than 10 minutes

If all the four additional criteria were not satisfied the condition 
was categorised as possible angina.

2. A three-lead orthogonal electrocardiogram for myocardial 
ischaemia or infarction. The men were each put into one of the 
following categories:
(1) No ECG evidence of IHD
(2) Possible myocardial ischaemia
(3) Definite myocardial ischaemia
(4) Possible myocardial infarction
(5) Definite myocardial infarction

3. Recall of a doctor diagnosis of angina or myocardial infarction 
(heart attack, coronary thrombosis).
Each patient was asked "Have you ever been told by a doctor that you
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have or have had any one of a number of conditions, including, heart 
attack, coronary thrombosis, myocardial infarction or angina? A man 
is defined as recalling a diagnosis of ischaemic heart disease if he 
says yes to any of these conditions.

Information on prevalence of IHD as measured by 1. (chest pain 
questionnaire) and 2. (recall of IHD) were also provided at 
questionnaire 5. ECG measurements were not available.

Doctor Diagnoses and Medical Treatment
At both initial screening and on the mailed questionnaire at five years 
the men were asked to recall whether they had ever been told by a 
doctor that they had any of the conditions listed on the questionnaire. 
These included 12 specified diseases - ischaemic heart disease (angina, 
heart attack, coronary thrombosis or myocardial infarction), 'other 
heart trouble', high blood pressure, stroke, diabetes, peptic ulcer, 
gout, gall-bladder, thyroid, arthritis, bronchitis and asthma. In 
addition there was an open question on 'other conditions including 
surgery'. The men were also asked details of any regular treatment.

Blood pressure
Blood pressure was taken by the team of nurses. The London School of 
Hygiene sphygmomanometer was used to measure blood pressure twice in 
succession with the subject seated and the arm supported on the 
cushion. For each man the mean of the two readings was used. 
Diastolic blood pressure was recorded at the disappearance of sounds 
(phase V) . All blood pressure readings were adjusted for observer 
variation within each town to allow for differences between the three 
observers (Bruce et al 1988).

Serum lipids
All the blood samples were obtained in the non-fasting state between 
0830 and 1830 hours. The estimations of serum total cholesterol and 
high density lipoprotein cholesterol (HDL-C) were carried out in the
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Wolfson Research Laboratories, Birmingham. Serum total cholesterol was 
measured by a modified Lieberman-Burchard method on a Technicon SMA 
12/60 analyser. HDL-cholesterol was measured after precipitation by 
magnesium/phosphotungstate, by the Liebermann Burchard or by enzymic 
procedures (Thelle et al 1983). The triglyceride estimations were 
carried out at the RFHSM using an enzymic method. Triglyceride 
estimations were introduced after the survey had been completed in six 
towns and results are therefore available for 5675 men from the last 18 
towns. Adjustments have been made for the marked diurnal variation in 
triglyceride measurement.

Body mass index
2 2 Body mass index (kg/m ) calculated as weight/height was used as a

measure of overweight/obesity. Each man was weighed in trousers and
socks to the nearest 0.1 kg on an MPS110 field survey scale (beam
balance) and height was measured to the nearest millimetre with a
Harpenden Stadiometer with digital meter. (Body mass index was not
available for 3 men).

Physical activity
A physical activity score was derived for each man based on frequency 
and type of leisure activity (Shaper and Wannamethee 1991). The men 
were grouped into 6 broad categories based on their total score: 
inactive, occasional, light, moderate, moderately-vigorous and 
vigorous. Active men were those whose physical activity was moderate 
or greater.

2.4 ALCOHOL CONSUMPTION
At initial screening questions on alcohol intake was obtained as part 
of a general enquiry into dietary, drinking and smoking habits. Alcohol 
consumption was recorded using questions on frequency, quantity and 
type, similar to those used in the 1978 General Household Survey. The 
questions were as follows:
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Frequency Would you describe your present alcohol intake as 

None
On special occasions only 
Once or twice a month 
Weekends 
Daily/most days 

Type What type of drink do you usually take?
Beer 
Spirits 
Wine/sherry 
Mixed beer and spirits 
Mixed beer,spirits, wine and sherry 

Quantity How much do you usually take 
2 drinks a day or less 
3-6 drinks a day 
More than 6 drinks a day 

(One drink is a single whisky, gin or brandy, a glass of wine, sherry 
or port, or half a pint of beer)

From the questions on frequency and quantity, the men were grouped into 
eight drinking categories as shown in the table below:

Alcohol intake No. of men (%)
Non-drinkers 466 (6%)
Occasionals 1845 (24%)
(special occasions, 1-2/ month)
Weekends 1-2 725 (9%)
Weekend 3-6 1234 (16%)
Weekend > 6 1095 (14%)
Daily 1-2 585 (8%)
Daily 3-6 947 (12%)
Daily > 6 832 (11%)

No information on past drinking habits were obtained at screening so it 
was not possible to divide non-drinkers into life-long teetotallers 
and ex-drinkers. All men claiming to drink on special occasions only 
or once or twice a month have been grouped together as occasional 
drinkers. Six men did not provide information on alcohol intake and 
have been excluded from the analyses.
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2.4.1 Validity of reported alcohol consumption
The reported alcohol consumption has been compared with 25 biochemical 
and haematological measurements performed on a single blood sample 
taken when the questionnaire was completed. Several measurements 
showed substantial dose-response relations with the reported alcohol 
consumption, including gamma glutamyl transferase (GGT), high-density 
lipoprotein-cholesterol (HDL-C), mean cell volume (MCV), aspartate 
transaminase (AspT) and blood lead, measurements recognosed to be 
indicators of alcohol intake (Shaper et al 1985). These findings 
strongly support the validity of the reported alcohol consumption 
(Figure 2.1).

2.4.2 Alcohol consumption at questionnaire 5
At the fifth year questionnaire, in addition to the questions on 
frequency and quantity of alcohol consumed, the men were asked about 
their past drinking habits. Those who said they were non-drinkers at 
the 5 year questionnaire were asked whether they had been drinkers in 
the past and if so, what their past alcohol consumption had been. They 
were also asked why they did not drink at present eg personal choice, 
doctor's advice, definite illness or other reasons.

2.4.3 Classification of drinking behaviour
Since we are primarily concerned with the amount of alcohol consumed 
rather than the pattern or type of drink, the classification of 
drinking in this thesis is based on the estimated weekly intake and the 
8 initial groups have been combined into five groups. Previous work 
relating biochemistry and haematological variables to the 8 alcohol 
groups has provided support to the ordering of the 8 alcohol categories 
as follows none, occasional, weekend 1-2,weekend 3-6, daily 1-2, 
weekend >6, daily 3-6 and daily >6 in increasing order of alcohol 
consumption (Ashby et al 1986). The five alcohol groups used are:none, 
occasionals, light (weekend 1-2 and 3-6, daily 1-2), moderate (daily 3- 
6 and weekend > 6) and heavy drinkers (daily > 6). Although the five 
categories are broad, they are sufficient for comparative purposes and
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makes interpretation of the effects of light/moderate drinking more 
comparable to other studies. It is thought that all those classified 
as drinkers drink more than non-drinkers and occasional drinkers and 
the drinkers classified as moderate drinkers drink on average more than 
those classified as light drinkers over a weekly period. Figure 2.2 
shows the mean levels of the biochemical and haematological markers by 
the five alcohol groups which provides support for this. The 
distribution and estimated weekly intake of the 5 categories are shown 
in Table 2.1.

TABLE 2.1 Distribution and estimated weekly intake of the 5 alcohol 
categories

Alcohol Category 

None
Occasional
Light
Moderate
Heavy

Estimated weekly 
Intake (units)

0 
< 1 
1-15 
16-42 
> 42

No. of men (%)

466 (6%)
1845 (24%)
2544 (33%)
2042 (26%)
832 (H%)

No information was available on past drinking habits at screening and 
non-drinkers were not separated into ex and teetotaller. The majority 
of the analysis of data on alcohol is based on information derived at 
the initial screening involving 7735 men. Information available on 
questionnaire 5 is used to separate non-drinkers and this is discussed 
in further details in Chapter 6. The fifth year questionnaire is used 
mainly in Chapters 6 and 10 and will be discussed in those chapters.

2.4.4 Definition of a drink
In this study a drink consists of 8-10 gms of alcohol. The content of 
a standard drink varies between studies and in several American studies 
a drink consist of up to 15 g alcohol. In this thesis, when 
comparisons are made with other studies a drink will be regarded as 8- 
10 g alcohol.



55

FIGURE 2.1s Mean Concentrations (and 95% confidence 
interval) for principal variables in the eight drinking 
categories (Extracted from Shaper et al 1985)
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CHAPTER 3

CONFOUNDING FACTORS AND PRE-EXISTING DISEASE
3.0 ABSTRACT
The relationship between alcohol intake, personal characteristics and 
prevalence of disease was examined in a large prospective study of 7735 
middle-aged men drawn from general practices in 24 British towns. Age, 
social class and smoking were strongly associated with drinking 
patterns. Non-drinkers were significantly older and there was a 
tendency for age to decrease with increasing intake, with heavy 
drinkers being the youngest. Manual workers tended to be heavier 
drinkers but they were also more likely to be non-drinkers than non- 
manual workers. A strong positive association was seen between smoking 
and drinking with a tendency for the rate of current smoking to 
increase with increasing intake although the lowest rates were seen in 
light drinkers. Alcohol intake was strongly associated with prevalence 
of doctor diagnosed diseases and regular medication. In particular, 
non-drinkers had the highest prevalence of IHD, diabetes, stroke, 
asthma and regular medication, conditions likely to influence drinking 
behaviour. They did not show more evidence of IHD on ECG but reported 
more symptomatic evidence of IHD eg more chest pain on WHO 
questionnaire than drinkers. Light drinkers had the highest average 
level of physical activity, heavy drinkers were the least active and 
non-drinkers were similar to heavy drinkers with respect to their 
activity pattern. The factors strongly associated with alcohol and 
with mortality viz age, smoking, social class and pre-existing disease 
must be taken into account when examining the alcohol morbidity and 
mortality relationships.
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CHAPTER 3

CONFOUNDING FACTORS AND PRE-EXISTING DISEASE
3.1 INTRODUCTION
In assessing the association between alcohol and morbidity/mortality 
it is important to take into account potential confounding variables 
and sources of bias which may cause spurious associations between 
alcohol and the outcome measures. A confounding variable is one which 
is related to the risk factor being investigated and can influence the 
outcome measure. Alcohol is known to be associated with various 
personal characteristics and physiological measurements which affect 
health. The association between alcohol and smoking is well documented 
and alcohol has been shown to influence body weight, blood pressure and 
blood lipid metabolism, most notably HDL-cholesterol. These are all 
factors which have been shown to be strongly associated with the 
development of cardiovascular disease. In this section, we have 
examined the association between alcohol and recognised risk factors 
for ischaemic heart disease, other personal factors and pre-existing 
disease. The role of alcohol on body weight, blood lipids and blood 
pressure, factors which may be pathways by which alcohol may exert its 
influence on cardiovascular disease will be explored separately in 
Chapter 4 and Chapter 5. This chapter provides a broad descriptive 
analyses of the associations between alcohol and life-style 
characteristics and pre-existing disease.

3.2 AGE
Table 3.1 shows the mean age in each drinking category and the 
distribution of men from each drinking category by four age-groups. 
The mean age tended to decrease with increasing alcohol intake. Non
drinkers were significantly older than drinkers (51.4 vs 50.0 years) 
and had by far the highest proportion of men in the oldest agegroup 
(Table 3.1). Heavy drinkers tended to be younger and they had the 
highest proportion of men aged 40-44 and the lowest proportion of men 
in the oldest agegroup. Occasional and light drinkers are very similar
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in age-structure,

TABT.re 3.1 Mean age in each drinking category and percentage 
distribution of men from each drinking category by four age—groups.

Mean age (yrs)
None
51.4

Occ
50.3

Light
50.4

Mod
49.9

Heavy
49.6

Age group No. % % % % %
40-44 1837 21.0 22.7 22.2 25.7 27.8
45-49 1897 16.3 25.7 24.7 24.6 25.8
50-54 1973 29.4 25.9 25.6 24.8 24.3
55-59 2022 33.3 25.8 27. 5 24.9 22.2

All men 7729 100 100 100 100 100

3.3 SOCIAL CLASS
Social class has been shown in this study to have the most powerful 
influence on drinking patterns (Cummins et al 1981). Different 
categorisation of drinking were used then to examine the alcohol social 
class relationships viz none, occasional, weekend or daily (1-2,3-6, > 
6/day). We have examined the relationship between alcohol and social 
class, looking at both the distribution of social class by the five 
alcohol categories as well as the distribution of non-drinkers and 
heavy drinkers by the 7 social class groups (Table 3.2).

Table 3.2 Distribution (%) of men from each drinking category by 
social class. Non-manual=I,II and III non-manual. Manual=III manual, 
IV and V. (NM=non-manual, M=manual)

Social class
N All

%
None
%

Occ
%

Light
%

Mod
%

Heavy
%

I Professional 606 7.9S 6.9 6.3 12.2 5.7 3.7
II Managerial 1733 22.4 39.6 12.9 23.0 27.8 19.7 16.6
III NM Skilled 720 9. 3 J 9.0 11.0 10.6 7.5 6.3
III M skilled 3325 43.1'' 44.0 42.2 37.0 47.9 51.0
IV Semi-skilled 783 10.1 57.3 17.0 10.6 7.2 10.7 13.1
V Unskilled 318 4 * 1 j 6.5 3.4 2.5 5.2 6.7
Armed Forces 230 3.0 3.7 3.4 2.6 3.1 2.5

All 100 100 100 100 100 100
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In the total sample about 40% are non-manual workers, 57% are manual 
and 3% form the Armed Forces group. Over 70% of heavy drinkers and 67% 
of non-drinkers in the study were manual workers compared to 47% among 
light drinkers. Although manual workers were more likely to be heavy 
drinkers than non-manual workers, they were also more likely to be 
abstainers (Table 3.3). The proportion of non-drinkers and heavy 
drinkers was significantly higher in manual workers compared to non- 
manual workers (p<0.01).

Table 3.3 Distribution of non-drinkers and heavy drinkers by social 
class.

SOCIAL CLASS
I II III III man IV V Armed

Non-drinkers 5% 3% 6% 6% 10% 9% 7%
Heavy drinkers 5% 8% 7% 13% 14% 18% 9%

3.4 SMOKING STATUS
Table 3.4 shows the relationship between smoking and alcohol intake.

TABLE 3.4 Distribution (%) of men from each drinkina cateaorv bv 
smoking status.

Smoking status
All
%

None Occ 
% %

Light
%

Mod
%

Heavy
%

Never (1818) 23.6 32.2 26.8 28.3 17.5 11.8
Ex (2714) 35.2 30.9 32.9 38.5 35. 5 31.5
Light (1-19/day) (1187) 15.4 16.5 15.7 14.3 16.3 15.0
Moderate (20/day) (835) 10.8 8.2 11.3 8.8 12.7 12.9
Heavy (> 21/day) (1161) 15.0 12.2 13.1 10.0 18.0 28.8
All current (3183) 
smokers

41.2 36.9 40.1 33.1 47.0 56.7

All men (7715) 100 100 100 100 100 100
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There was a strong positive relationship between alcohol and smoking. 
Non-drinkers had by far the the highest proportion of men who had never 
smoked and the rates tended to decrease with increasing intake. There 
was little difference in the proportion of ex-smokers. Although non
drinkers had the highest proportion of men who had never smoked, the 
lowest proportion of current smokers was seen in light drinkers. Heavy 
drinkers had the highest proportion of current smokers and there was a 
two-fold or near two-fold increase in the proportion of heavy smokers 
amongst heavy drinkers compared to other groups. Overall those who 
drank more tended to smoke more. This is consistent with other studies 
which have noted a strong association between smoking and alcohol.

3.4.1 Smoking, social class and drinking
The overall pattern was similar in both social class (Figure 3.1). 
The proportion of moderate/heavy smoking (> 20 cigarettes/day) tended 
to increase with increasing alcohol with heavy drinkers of both social 
classes having the highest rate. Although manual workers tended to be 
heavier smokers than non-manual workers and a nearly two-fold 
difference was seen in virtually every alcohol group, there was little 
difference in smoking between non-manual and manual workers who drank 
heavily. The percentage of moderate/heavy drinking increased with 
increasing numbers of cigarettes in both social classes (Figure 3.2). 
In both social classes, ex cigarette smokers drank at the same level as 
light smokers (1-19).

3.5 MARITAL STATUS
TABLE 3.5 Distribution (%) of men from each drinking category by 
marital status.

Marital status
All None Occ Light Mod Heavy

Married (6981) 90.4 86.7 93.4 92.5 89.1 82.1
Single (373) 4.8 7.1 3.5 3.9 4.6 10.1
Widowed (98) 1.3 2.8 0.8 0.9 1.6 1.7
Divorced (274) 3.5 3.4 2.3 2.7 4.7 6.1
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Table 3.5 shows the relationship between alcohol drinking and marital 
status. With the exception of non-drinkers, who had a high proportion 
of men who were not married, the percentage of married men decreased 
with increasing alcohol intake. Heavy drinkers and non-drinkers were 
far more likely to be single than lighter drinkers. Non-drinkers were 
more likely to be widowed whereas heavy drinkers were more likely to be 
divorced than the other groups. The marital problems associated with 
heavy drinking is well recognised.

3.6 PREVALENCE OF DOCTOR DIAGNOSED DISEASES
Alcohol is known to be associated with various illnesses and 
development of disease may modify drinking behaviour, an issue which 
will be fully explored and discussed in Chapter 6. In order to be able 
to assess the effects of alcohol on health it is important to take into 
account the prevalence of disease present when the study began. Since 
drinking was strongly associated with age, the prevalences were 
adjusted for age (Table 3.6).

TABLE 3.6 Age-adjusted prevalence (%>2 0 f recall of doctor diagnoses in 
the drinking categories. Overall X test for difference between 
percentages: *=p<0.05 , **=p<0.01, ***=p<0.001 , NS=non-significant.

Doctor diagnosis
None Occ Light Mod Heavy

IHD (422) 10.2 6.0 5.1 4.5 5.1 * ★ ★
'Other heart trouble' (472) 8.0 5.7 5.9 6.6 5.3 NS
High BP (990) 13.8 11.5 12.3 13. 5 15.0 *
Stroke (52) 1.3 0.8 0.6 0.6 0.7 NS
Diabetes (118) 2.9 1.3 1.6 1.4 1.2 NS
Peptic Ulcer (838) 12.2 10. 5 9.4 11. 7 13.3 ★
Gout (199) 1.9 1.7 2.0 3.3 5.0 * * *
Gall bladder (132) 2.1 2.3 2.2 0.8 0.1 * * *
Thyroid (49) 0.6 0.7 0.7 0.7 0.2 NS
Arthritis (782) 9.8 10.4 8.9 9.9 14.1 *
Bronchitis (1392) 17.5 17.2 15.0 20.3 23.7 * * *
Asthma (287) 4.4 3.9 3.7 3.5 3.7 NS
Other conditions (2338) 34 32 30 29 28 *
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Non-drinkers had a significantly higher prevalence of recall of i h d 

than drinkers. They also had the highest prevalence of 'other heart 
trouble', stroke, diabetes, gall-bladder, asthma and "other 
conditions". These are conditions which may well be associated with 
giving up or modifying drinking. Heavy drinkers had the highest 
prevalence of high blood pressure and peptic ulcer, diseases known to 
be directly associated with alcohol, as well as arthritis and 
bronchitis, the latter reflecting the smoking pattern in the heavy 
drinkers. Overall, non-drinkers had the highest prevalence of
disease, followed by heavy drinkers, while light drinkers tended to 
have the lowest prevalence.

3.7 Regular medication
Table 3.7 shows the age-adjusted prevalence of regular medical 
treatment in each alcohol group. Non-drinkers had by far the highest 
prevalence followed by occasional and heavy drinkers. Among regular 
drinkers, the prevalence increased with increasing intake reflecting 
the burden of disease seen earlier. The proportion of tranquilliser 
usage in non-drinkers was twice that seen in other groups while the 
lowest was seen in heavy drinkers. It is well recognised that heavy 
drinking may act as a tranquilliser (Cummins et al 1982).

TABLE 3.7 Age-adjusted prevalence (%) of regular medical treatment and 
specific treatments for each drinking category. Overall X test for 
difference between percentages. *=p<0.05, **=p<0.01, ***=p<0.001

Medication
None Occ Light Mod Heavy

On regular 
treatment

39.6 29.7 26.3 27.6 29.3 * * *

Tranquillisers 13. 5 7.5 7.2 6.8 5.6 * * *
Pain-killers 9.8 7.4 5.6 6.2 8.4 * *
Antihypertensive 5.6 5.2 4.9 3.6 6.3 *
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3.7.1 Age, alcohol and medication
The high prevalence of disease in non-drinkers is possibly due to both 
people giving up drinking as a consequence of ill-health as well as 
people with long standing ill-health manifest early in life which may 
condition drinking. We have therefore examined the prevalence of 
medication by age group (Table 3.8).

There was a tendency for the prevalence of medication to increase with 
increasing age and this was seen for all alcohol categories except in 
non-drinkers in which all age groups had high levels. Non-drinkers in 
the youngest age group (40-44) had similar prevalence to older men 
except the oldest age-group. This is in keeping with the suggestion 
that many may have long standing illness manifest at an earlier age. 
When we looked at regular medication, within the youngest age group 
(40-44) the prevalence of medication in the non-drinkers was twice 
that seen in the other drinking categories (Table 3.8). Although non- 
drinkers had the highest prevalence in all age-groups the difference in 
prevalence of medication between non-drinkers and the rest diminishes 
with increasing age as people develop more disease and are put on 
medication.

TABLE 3.8 Alcohol and prevalence of regular medication by 4 age- 
groups .

Regular medication
Age-group N None Occ Light Mod Heav;

40-44 (392) 38.8 22.7 18.6 20.0 21.2
45-49 (472) 35.5 26.4 22.1 27.0 20.9
50-54 (604) 36.5 31.2 29.2 28.9 34.2
55-59 (741) 48.4 37.9 34.4 33.5 40.8
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3.8 INDICATORS OF IHD
Previous studies from the BRHS have shown pre-existing evidence of IHD 
to be strongly predictive of IHD (Shaper et al 1985b). Table 3.8 shows 
the prevalence of the indicators of IHD in relation to the five 
drinking categories as measured on WHO (Rose) chest pain questionnaire, 
ECG and recall of doctor diagnosis. Non-drinkers had by far the 
highest prevalence of ischaemic heart disease on questionnaire and 
recall but not on ECG, except for definite MI. The WHO (Rose) 
questionnaire included chest pain on exertion as well as severe 
prolonged chest pain. The men were clasified into those with angina 
(chest pain on exertion) only, possible MI (severe prolonged chest 
pain) but not chest pain on exertion and those who reported both. 
When we examined the varying degrees of angina, the prevalence of 
definite angina grade II (the most severe grade) in non-drinkers was 
over three times that seen in the other groups. Non-drinkers did not 
have a high rate of IHD on ECG except for definite MI. Recall of 
doctor diagnosis of IHD was most marked in non-drinkers and the 
prevalence decreased significantly with increasing alcohol intake up to 
levels of moderate drinking. Light and moderate drinkers tended to 
have the lowest prevalences of all the indicators of pre-existing IHD.

Since these indicators are not mutually exclusive we have divided the 
men into two groups of pre-existing IHD (1) those with evidence of IHD 
on questionnaire, ECG (not including possible ischaemia) or recall of 
IHD short of a definite myocardial infarction and (2) those with 
history of MI or ECG evidence of definite MI. The prevalence of IHD 
short of an MI (group I) did not differ significantly between the 
groups but it was observed that non-drinkers tended to have more 
symptomatic IHD than the rest (chest pain). The prevalence of definite 
MI however decreased significantly with increasing intake with moderate 
drinkers showing the lowest rates. The higher prevalence of more 
severe IHD and symptomatic IHD in non-drinkers compared to the rest 
suggests that these people are aware of their symptoms and may have 
reduced their intake. For ECG evidence short of an MI, non-drinkers
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did not show particularly high rates.

TABLE 3.9 Prevalence of IHD on WHO chest pain questionnaire, 
electrocardiography and recall of doctor diagnosis in each drinking 
category. (+) Tota^ prevalence rates adjusted for age appear in 
brackets. Overall X test for difference in percentages:
**=p<0.01, ***=p<0.001, NS=non-significant.

None Occ Light Mod Heavy
Chest pain questionnaire 
Angina only (390) 7.5
Possible MI only (487) 7.9
Both (216) 5.2

Total (1093) 20.6
(+) ** (19.6)

Angina on questionnaire
None (5134) 61.6 67. 6 67.6 66. 5 62.7
Not on exertion (1975) 25.6 24.1 25.3 26.2 27.8
Possible grade I (205) 3.0 3.1 2.0 2.5 3.7
Possible grade II (34) 0.9 0.5 0.6 0.2 0.4
Definite grade I (307) 6.0 3.9 3.6 3.7 4.8
Definite grade II (60) 2.8 0.5 0.7 0.8 0.4

Total Angina (606) 12.7 8.0 6.9 7.2 9.3
( + ) ** (11.8) (8.0) (6.8) (7.3) (9.7)

Electrocardioaram
Definite MI 5.6 3.3 2.6 3.3 2.6
Definite Ischaemia/
Possible MI 4.8 3.8 4.2 4.7 5.8

Total 10.4 7.1 6.8 8.0 8.4
( + ) NS (9.7) (7.0) (6.8) (8.1) (8.7)

Recall of doctor diagnosis 
IHD + (422) *** 10.2 6.0
IHD and on 8.2 4.8
treatment+ (324) ***

All pre-existing IHD
I (952) 13.5 11.8 11.1 13.0 15.0
II (551) 13.3 7.6 6.6 6.1 6.7
ALL (1403) 26.8 19.4 17.7 19.1 21.7
( + ) ** (25.6) (19.4) (17.4) (19.4) (22.5)

5.1 4.5 5.1
4.2 2.9 3.9

5.0 4.3
6.5 5.8
3.0 2.6

14.8 12.9
(14.5) (12.5)

4.8 6.5
6.5 6.1
2.4 2.8

13.8 15.6
(13.9) (15.9)

+ age-adjusted



67
3.9 PHYSICAL ACTIVITY
It is widely established that physical activity is associated with a 
beneficial effect on the risk of coronary heart disease. We have 
therefore examined the relationship between drinking habits and 
patterns of physical activity. A total physical activity index was 
derived for each man (Shaper and Wannamethee 1991). Physical activity 
data was available in 7630 men. The distribution of the score was 
highly skewed so log transformation was used and the geometric means 
have been presented. Figure 3.3 shows the mean physical activity score 
by the five alcohol categories adjusted for age. There was a 
significant difference in the mean physical activity levels by the five 
alcohol categories (p<0.01). Non-drinkers and heavy drinkers had the 
lowest mean score and light drinkers had the highest mean score. Among 
regular drinkers physical activity decreased with increasing intake. 
When we examined the percentage of men classified as inactive, who have 
been shown in our study to have the highest risk of heart attack 
compared to more active men (Shaper and Wannamethee 1991), it was seen 
that non-drinkers and heavy drinkers had the highest proportion of 
inactive men, nearly twice that seen in light drinkers (Figure 3.3). 
However, when we examined the proportion of men who were at least 
moderately active, light drinkers were the most active but there was 
little difference in the percentage of men classified as active between 
the other groups (Figure 3.3).

3.9.1 Alcohol, social class, smoking, pre-existing disease and physical 
activity
Since social class and smoking have been shown in this study to be 
strongly associated with physical activity, and both factors are 
strongly associated with alcohol intake we have examined the physical 
activity pattern separately by social class and by smoking status 
adjusting for age. A similar pattern was seen in both social classess 
(Figure 3.4), with light drinkers being the most active and non
drinkers and heavy drinkers being the least active. When the pattern 
was examined by smoking status (Figure 3.5), it was seen that the
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association between drinking habits and physical activity were similar 
in all smoking categories, except the non-drinkers who had never 
smoked. Among ex-smokers and current smokers, non-drinkers were the 
least active and had the highest proportion of men classified as 
inactive but this was not seen for non-drinkers who had never smoked. 
In all smoking categories light drinkers were the most active group 
and heavy drinkers had low physical activity levels. This is consistent 
with the general belief that heavy drinkers tend to be less active and 
is independent of their smoking habits. The low level of physical 
activity in non-drinkers clearly seen in ex-smokers and current smokers 
is likely to reflect the high rates of disease seen in non-drinkers, 
many of whom have given up because of ill-health and are thus 
restricted in their physical activity. When the patterns were examined 
separately in men with and without symptomatic IHD, heart trouble, 
bronchitis or asthma, factors most likely to condition physical 
activity, non-drinkers with these symptoms were by far the least active 
(Figure 3.6). In men without these conditions, physical activity 
patterns were similar to moderate drinkers. In general light drinkers 
tended to be the most active people and heavy drinkers the least 
active.

3.10 SUMMARY
Age, social class and smoking were factors most strongly associated 
with drinking habits. Non-drinkers were significantly older than 
drinkers and there was a tendency for age to decrease with increasing 
intake. Non-drinkers and heavy drinkers were more likely to be manual 
workers. A strong positive association was seen between smoking and 
alcohol intake though the lowest rate of smoking was seen in light 
drinkers. Prevalence of disease, evidence of IHD and adverse symptoms 
of ill-health at screening was strongly associated with drinking with 
non-drinkers showing more signs or history of ill-health than drinkers. 
In particular non-drinkers had higher rates of recall of IHD, "other 
heart trouble", stroke, diabetes and asthma and were more likely to be 
on medication. Heavy drinkers showed the highest prevalence of high



blood pressure, gout arthritis and bronchitis. Light drinkers were the 
most physically active and non-drinkers were similar to heavy drinkers 
with respect to their physical activity pattern, being the least 
active. The strong association between alcohol intake and in
particular age, smoking, social class and pre-existing disease, factors 
which may influence the relationship seen between alcohol and mortality 
and CVD morbidity, must be considered when examining such relations.



FIGURE 3.1 Percentage of men smoking 20 or more 
cigarettes daily by drinking habits 

and social class
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FIGURE 3.3 Alcohol and age-adjusted mean 
(geometric) physical activity score and 

95% confidence limits.
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FIGURE 3-4 Alcohol and age-adjusted mean 
physical activity score in manual and 
non-manual workers
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FIGURE 3.5 Alcohol and age-adjusted 
mean physical activity score by smoking 
status
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FIGURE 3-6 Alcohol and adjusted (+) mean 
physical activity score in men with and 
without symptomatic IHD,'heart trouble', 
bronchitis or asthma
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CHAPTER 4

ALCOHOL, BODY WEIGHT AND BLOOD LIPIDS
4.0 ABSTRACT
The relationship between alcohol intake, cigarette smoking, body weight 
and blood lipids was examined in a large prospective study of 7735 
middle-aged men drawn from general practices in 24 British towns. 
Univariate analysis showed little association between alcohol intake 
and total cholesterol, a strong positive relation with HDL-cholesterol 
and a significant relationship with triglycerides in heavy drinkers. 
A strong positive association between alcohol and body mass index was 
present in non-smokers but not in moderate or heavy smokers. With the 
exception of HDL-cholesterol, the relationships between alcohol intake 
and serum lipids were significantly different in smokers and non- 
smokers apparently due to the opposing effect of smoking on blood 
lipids and body weight. Total cholesterol and triglycerides were 
significantly and positively associated with alcohol in non-smokers, 
the cholesterol associations being largely mediated by the influence of 
alcohol on body weight. In smokers no such association was seen. 
Indeed, current smokers who were heavy drinkers or non-drinkers had the 
lowest mean cholesterol levels.

The association between alcohol intake and body weight and alcohol 
intake and blood lipids are strongly conditioned by cigarette smoking. 
Simple standardisation for smoking in multivariate analyses may obscure 
the independent relationships with alcohol. These findings are of 
importance in studies seeking to relate alcohol intake, body weight or 
cigarette smoking to blood lipid concentrations or blood lipid 
concentration to morbidity or mortality. The information may be of 
importance in epidemiological studies of such interrelationships and in 
monitoring blood lipid changes consequent upon dietary modification, 
when changes in the other variables may also be taking place.



73
CHAPTER 4

ALCOHOL, BODY WEIGHT AND BLOOD LIPIDS
INTRODUCTION
The consistent finding of a U-shaped or inverse relationship between 
alcohol and cardiovascular disease has led researchers to explore the 
mechanisms by which alcohol may exert this apparently protective 
effect. Particular interest has focussed on the relationship between 
alcohol and blood lipid concentrations. Alcohol is known to be an 
important factor in influencing lipid metabolism, and observational 
and clinical studies have reported strong positive relationships 
between alcohol and HDL-cholesterol and to a lesser extent with serum 
triglycerides (Castelli et al 1977; Hulley et al 1981; Gordon et al 
1981). The association with total cholesterol has been less 
consistent. Some studies have reported positive associations between 
alcohol and serum total cholesterol (Kozarevic et al 1982) while 
others have found no association with total cholesterol (Castelli et 
al 1977; Gordon et al 1986). The association between alcohol and 
blood lipids is complicated by the strong interrelationship between 
alcohol and smoking, which has also been shown to have an influence on 
blood lipids. Smoking has been shown to be associated with lower HDL- 
cholesterol (Criqui et al 1980; Thelle et al 1983). Several of the 
studies that have examined the alcohol-blood lipid relationship have 
not considered potential confounding factors. Where this has been 
done, the independence of the relationship with alcohol has been 
examined by standardising for smoking in multivariate analyses. Few 
studies have examined and presented information on the simultaneous 
effects of smoking and alcohol on blood lipids. Because of the strong 
interrelationship between alcohol and smoking and the known association 
of both with body weight, which is known to influence blood lipids 
(Gluck et al 1980), it is of importance to assess the 
interrelationships which alcohol, smoking and body weight may have with 
blood lipids. This will help to determine the independence of such 
relationships.
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4.1 BODY MASS INDEX
Alcohol intake showed a strong positive relation with BMI (Figure 4.1) 
which increased significantly from light to heavy alcohol intake 
(pcO.OOOl). There was little difference between non-drinkers, 
occasional and light drinkers although non-drinkers tended to be 
slightly heavier than occasional or light drinkers. Among regular 
drinkers, body mass index increased significantly with increasing 
alcohol intake. The higher proportion of obese men (BMI > 28kg/m seen 
in non-drinkers may partly be attributed to people who are overweight 
being advised to give up drinking.

Although it is well established that obesity is associated with an
increase in morbidity and mortality, in the majority of studies low
BMI has been found to be associated with an increased risk in
mortality. In a recent report from the BRHS we have observed that low
BMI (<20kg/m ) is associated with an increased risk to mortality
largely fron non-cardiovascular causes (Wannamethee and Shaper 1989).
This is more likely to be a reflection of ill-health resulting in
weight loss rather than thinness predisposing to mortality. Only 3%
of the men fell in this category and indeed non-drinkers had by far

2the highest proportion of men with BMI < 20kg/m , but there was little 
difference between the other groups (5.2, 3.5, 3.5, 2.9 and 3.4% 
respectively).

4.1.1 Alcohol, smoking and BMI
Although cigarette smokers tended to be heavier drinkers they had 
significantly lower body mass index than non-smokers ( 25.83 + 0.06 
vs 24.99 + 0.05). Because of the strong association between alcohol 
and smoking and the apparently opposing effects that alcohol and 
smoking exert on body weight, we have examined the relationship between 
alcohol and BMI separately by smoking categories to assess the 
simultaneous "effects" of smoking and alcohol (Figure 4.2). Current 
smokers (light and moderate/heavy) had a lower body mass index than 
non-smokers at almost all levels of alcohol intake. The strongest
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influence of alcohol on body weight was seen in non-smokers. Among 
light current smokers there was a tendency for body mass index to 
increase with increasing intake, although heavy drinkers did not have 
a particularly high mean BMI. Among moderate/heavy smokers, alcohol 
had virtually no influence on body mass index, reflecting the stronger 
influence of smoking on body weight.

4.1.2 Comments
The increase in body weight with heavier drinking seen in the present 
study (Figure 4.1) is consistent with findings from several other 
studies (Kozarevic et al 1982, Gordon et al 1986). This was most 
evident in non-smokers and to a lesser extent in light smokers but was 
not seen in heavier smokers. These findings are similar to those of 
the Framingham Study (Gordon et al 1983). The lack of association 
between alcohol intake and body weight seen in moderate/heavy smokers 
is likely to reflect both the opposing metabolic effect of smoking and 
possibly a different pattern of diet among heavy drinkers who smoke.

4.2 BLOOD LIPIDS
Epidemiological studies have shown a strong dose response relationship 
between alcohol and HDL-C and a causal relation has been inferred. 
There is considerable evidence about the possible mechanism. HDL- 
cholesterol is becoming increasingly recognised as a firm risk 
indicator of ischaemic heart disease, the relationship being inverse. 
This has lead to the strong suggestion that HDL-C may be the mediating 
path by which alcohol may have a beneficial effect on heart disease. 
The effect of alcohol on blood lipids is thus important in 
understanding the effects of alcohol on heart disease.
Total cholesterol - There was a tendency for cholesterol to rise with 
increasing intake up to moderate drinking although the trend was not 
significant (Figure 4.3). Heavy drinkers had cholesterol levels similar 
to occasionals even though they had the highest mean level of BMI. It 
has been shown in studies on alcoholics that heavy drinkers tend to eat 
less and this may be associated with their lower cholesterol level.
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HDL-cholesterol - A strong dose response relationship between alcohol 
and HDL-C was observed in the study (p< 0.0001) (Figure 4.3). HDL-C 
increased significantly with increasing intake. The difference in mean 
HDL-C between light drinkers and non-drinkers was about 0.08 mmol/1, an 
8% rise in HDL-C, compared to heavy drinkers in whom the rise was about 
17% The positive association between alcohol and HDL-C is consistent 
with the majority of studies.
Triglycerides - Triglyceride concentrations have a highly skewed 
distribution, so log transformation and geometric means have been used 
(Thelle et al 1983). Alcohol showed a moderate positive association 
with triglyceride (Figure 4.3). Only at levels of heavy drinking did 
mean triglyceride show a significant elevation (p<0.05). These 
findings are similar to those of the US Lipoprotein Study (Castelli 
1977) which took no account of potential confounding variables. 
Because of the strong interrelationships between alcohol, smoking and 
body weight, it is difficult to interpret the association between 
alcohol intake and blood lipids in univariate analyses.

4.2.1 Alcohol, smoking and serum lipids
Because of the strong interrelationship between alcohol intake, smoking 
and serum lipids we have examined the relationship between alcohol and 
serum lipids separately by smoking status (Figure 4.4).
Total cholesterol - Among non-smokers (never-smoked and ex-smokers) 
there was a positive association between alcohol intake and total 
cholesterol which reflects the body mass index pattern (p<0.05). Among 
current smokers, heavy drinkers and non-drinkers had the lowest total 
cholesterol levels. There was no difference between occasional,light 
or moderate drinkers. A formal test for interaction showed a 
significant difference in the alcohol-total cholesterol relationship 
with cigarette smoking (p <0.05) (see statistical methods).

HDL-cholesterol Alcohol was positively a°eociated with HDL-cholesterol 
in all smoking categories. At each level of alcohol intake smokers had 
lower levels of HDL-cholesterol than non-smokers (except in the heavy
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drinkers) which suggests that the relationship between alcohol and HDL- 
cholesterol may be stronger than with cigarette smoking. The 
association between heavy drinking and HDL-cholesterol appeared to be 
somewhat stronger in current smokers and a test for interaction showed 
a significant difference in the slope of the alcohol HDL-C relationship 
with smoking status.
Triglyceride Heavy drinking was associated with a significant increase 
in triglycerides (Figure 1) but this relationship was only apparent in 
non-smokers (Figure 2). In current smokers there was no association 
between alcohol and triglycerides. A test for the difference in 
association with heavy drinking by smoking was marginally significant 
(p=0.05).

Adjustments for BMI
The association between alcohol intake and serum lipids, particularly 
that seen for total cholesterol and triglycerides among non-smokers, 
may be mediated by its influence on body weight. In order to determine 
whether there is an independent association between alcohol and serum 
lipids we have examined the alcohol-blood lipid relationship by 
smoking, adjusted for BMI. To illustrate the effects of adjustment 
and for simplification we have presented the adjusted and unadjusted 
mean levels of the serum lipids for occasional and heavy drinkers only 
and the unadjusted and adjusted percentage difference in means between 
occasional and heavy drinkers (Table 4.1).

The difference in total cholesterol levels between heavy and occasional 
drinkers was substantially reduced after adjustment for body mass index 
in non-smokers (never-smoked and ex-smokers), but there was still a 
significant positive association. Since BMI is inversely associated 
with HDL-cholesterol, adjusting for BMI has strengthened the 
association between HDL-cholesterol and alcohol intake in all smoking 
categories. The positive association between heavy drinking and 
triglycerides in non-smokers was substantially reduced after taking BMI 
into account, but still remained significant.
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TABLE 4.1 Unadjusted and BMI-adjusted (in brackets) mean levels of 
blood lipids in occassional and heavy drinkers by smoking status:never 
smoked, ex-cigarette smokers and current cigarette smokers.

Never smoked Ex-smokers Current smokers
mean (adj) mean (adj) mean (adj)

Cholesterol
Occasional 6.23 (6.23) 6.27 (6.25) 6.31 (6.33)
Heavy 6.39 (6.31) 6.45 (6.36) 6.15 (6.17)
% difference 2.6% (1.3%) 2.9% (1.8%) -2.5% (-2.5%)
HDL-C
Occasional 1.11 (1.11) 1.10 (1.10) 1.03 (1.02)
Heavy 1.27 (1.31) 1.24 (1.27) 1.28 (1.27)
% difference 14% (18%) 13% (15%) 24% (25%)
Triglyceride
Occasional 1.62 (1.60) 1.74 (1.72) 1.79 (1.84)
Heavy 1.97 (1.80) 2.03 (1.85) 1.72 (1.79)
% difference 22% (12.5%) 16.6% (7.6%) -4% (-3%)

Triglyceride adjusted for BMI and HDL-cholesterol 
Occasional 1.56 1.64 1.6
Heavy 2.1 2.1 2.0
% difference 35% 28% 25%

Social class as a potential confounder
An earlier report from this study has shown manual workers to have 
significantly lower cholesterol levels than non-manual workers (6.39 
vs 6.23 mmol/1,p<0.0001). No significant association with social class 
was seen for HDL-cholesterol or triglyceride (Thelle et al 1983). 
Since smoking and drinking are strongly associated with social class, 
we examined the alcohol-smoking-cholesterol relationships separately by 
the two main social classes. Within both manual and non-manual 
workers, the alcohol-smoking-cholesterol relationship was similar (data 
not shown). Adjusting for social class made very small and non
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significant difference to the relationship between alcohol and blood 
cholesterol within the smoking categories.

4.2.1 Alcohol. HDL-C and triglycerides
An earlier report from this study has shown a strong inverse 
relationship between HDL-cholesterol and triglycerides (r=-0.48, 
p<0.0001) (Thelle et al 1983). Since alcohol is a strong determinant 
of HDL-cholesterol and high HDL-cholesterol is associated with lower 
triglycerides, the association between alcohol and triglyceride will be 
counterbalanced by the strong association with HDL-cholesterol. To 
assess the extent to which the relationship is associated with HDL- 
cholesterol, we have examined the alcohol-triglyceride relation 
adjusting in addition for HDL-cholesterol. After adjustment alcohol 
showed a stronger positive association with triglycerides in all 
smoking categories (Table 4.1). Heavy drinking was associated with a 
25-35% rise in triglycerides compared to occasional drinkers, the 
association being greatest in those who had never smoked.

4.3 DISCUSSION
Total cholesterol The small but significant positive association 
between alcohol and total cholesterol observed in men who are not 
currently smoking appeared to be partly due to the confounding effects 
of body weight. In the Poland-USA collaborative study a positive 
association between alcohol and total cholesterol was reported in 
Polish rural men but not in urban men (Sznajd et al 1989), possibly due 
to differences in diet and smoking. The Framingham study also observed 
a positive association between alcohol and total cholesterol in non- 
smokers but not in smokers (Gordon et al 1986) but did not comment on 
this finding. In the present study the lowest total cholesterol levels 
are seen in current smokers who are heavy drinkers or non-drinkers. 
This is of interest as attention has been focused recently on the 
relationship between low blood cholesterol levels and increased 
mortality (Muldoon et al 1990). It is well established that heavy
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drinking and cigarette smoking increase all-cause mortality and we have 
previously shown that middle-aged British non-drinkers many who whom 
are ex-drinkers have a high burden of cardiovascular and other 
disorders (Wannamethee and Shaper 1988a). Thus it is possible that the 
reported association between low blood cholesterol levels and increased 
mortality may be reflecting the burden of chronic disease encountered 
in heavy drinkers who are cigarette smokers and in ex-drinkers, 
particularly those who are current smokers.

Triglycerides Some studies have observed a moderate elevation in 
triglycerides in heavy drinkers, but others have failed to show any 
association. These studies differ in their population structures and 
in their definitions of heavy drinking and they have usually controlled 
for confounding factors by standardisation in multivariate analyses. 
In the present study triglycerides were elevated only in heavy drinkers 
who did not smoke, reflecting the alcohol-body weight relation seen by 
smoking status. Clinical studies have also shown a triglyceride 
response to alcohol only in obese heavy drinkers (Crouse et al 1984; 
Allen et al 1985). After adjusting for body weight the triglyceride 
elevation in heavy drinkers in the present study was substantially 
reduced, but still remained significant.

In this study a strong inverse association has been observed between 
HDL-cholesterol and triglycerides. In other studies this association 
is not often mentioned. Since most studies tend to show a stronger 
association between alcohol and HDL-cholesterol than with 
triglycerides, the triglyceride response to alcohol will be 
counterbalanced by the associated rise in HDL-cholesterol with alcohol. 
This was clearly seen in our study when, after adjusting for HDL- 
cholesterol, heavy drinking was associated with about a 25-35% rise in 
triglycerides in all smoking categories. The degree of independent 
association between alcohol and triglyceride is thus likely to be 
underestimated due to the opposing relationship with HDL-cholesterol.
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Because obesity is associated with a lowering of HDL-cholesterol and a 
rise in triglyceride levels, the triglyceride response to alcohol may 
be more apparent in obese people.

Diet as a potential confounder
Studies on alcoholics show that they have nutritional deficiencies and 
it is generally believed that heavy drinkers and heavy smokers tend to 
eat less than other subjects. Several studies have reported that in 
lighter drinkers alcohol is added to the diet while in heavy drinkers 
alcohol displaces other sources of calorie intake (Hillers et al 1985; 
Fisher et al 1985; Gruchow et al 1985; Marchit 1989). This is 
reflected by total cholesterol increasing up to moderate levels of 
drinking and then declining in heavy drinkers. This decline was marked 
in heavy drinkers who smoke. Indeed, in heavy drinkers who smoke, total 
cholesterol levels were lower than lighter drinkers. Another 
possibility, already referred to, is that the lower total cholesterol 
levels reflect an increased burden of chronic disease in heavy drinkers 
who smoke. Total cholesterol and triglycerides are strongly 
determined by dietary intake and body weight and the differences in the 
response of these lipids to alcohol between smokers and non-smokers may 
be attributed at least in part, to dietary differences.

HDL-Cholesterol
In the present study there was a strong dose-response relationship 
between alcohol and HDL-cholesterol evident in both smokers and non- 
smokers, although the magnitude of the increase was small. HDL- 
cholesterol is not generally considered to be associated with diet 
(Ernst et al 1980). This strong association between alcohol and HDL- 
cholesterol independent of smoking has been seen in the majority of 
studies. Though smoking is reported to lower HDL-C, the effect was 
not seen in heavy drinkers, suggesting that drinking is the more 
influential factor on HDL-cholesterol. The association between alcohol 
HDL-C and ischaemic heart disease will be examined in the prospective
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part of this thesis.

4.4 CONCLUSION
There was a positive association between alcohol and body weight which 
was more apparent in non-smokers and light smokers. In the univariate 
results there was little association between alcohol and total 
cholesterol, a strong dose-response relationship between alcohol and 
HDL-cholesterol and a significant rise in triglycerides in heavy 
drinkers. With the exception of HDL-C, the relationships between 
alcohol and blood lipids were different in smokers and non-smokers due 
to the opposing influence of smoking and body weight. It is evident 
from the findings in this study that cigarette smoking has a profound 
effect upon the relationship between alcohol and body weight and blood 
lipids, so that a clear view of this relationship is only made possible 
by separately examining the several categories of smoking. Given these 
complex interrelationships, simple standardisation of blood lipid 
levels in population groups for cigarette smoking status and/or body 
weight is not likely to provide a clear and detailed picture of the 
association between alcohol and blood lipids. It could lead to 
misinterpretation of the data and to invalid conclusions regarding the 
effects of alcohol. Such misinterpretations could well account for the 
inconsistent findings regarding alcohol and blood lipids and alcohol 
and body weight found in population studies.
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FIGURE 4 4 ALCOHOL INTAKE AND MEAN TOTAL CHOLESTEROL
HDL-C AND TRIGLYCERIDE BY SM O KING  STATUS
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CHAPTER 5
ALCOHOL AND HYPERTENSION

5.0 ABSTRACT
The relationship between alcohol intake and blood pressure (BP) and 
alcohol intake and the patterns of drinking and variation in BP by day 
of examination, was examined in a large prospective study of 
cardiovascular disease in 7735 middle-aged men drawn from general 
practices in 24 British towns. A strong positive association was 
observed between average weekly alcohol intake and systolic and 
diastolic blood pressure independent of age, body weight and social 
class. BP was significantly raised at levels of moderate drinking (16- 
42 drinks/week). The pattern of drinking and the interval between last 
use was an important determinant of BP measurement. Overall, mean BP 
levels and prevalence of hypertension were significantly higher on 
Mondays and lower on Fridays than on other weekdays, apparently in 
relation to patterns of alcohol intake. Among occasional, moderate 
weekend (3-6/day) and heavy weekend drinkers (>6/day) there was little 
variation in BP from Monday to Thursday but there was a significant 
fall in BP on Fridays, more apparent for systolic than diastolic blood 
pressure. Among daily drinkers, BP tended to be high on Mondays but 
was not particularly low on Fridays. Heavy weekend drinkers (>6 
drinks/day) had higher daily BPs than moderate daily drinkers (3-6) 
except on a Friday, even though the estimated total weekly intake was 
similar. The strong positive association between alcohol intake and 
the different effect of daily and weekend patterns of drinking on BP 
has important implications for the detection and management of 
hypertension in populations as well as for clinical practice.
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CHAPTER 5

ALCOHOL AND HYPERTENSION
5.1 INTRODUCTION
The association between alcohol intake and hypertension was first 
described in a small epidemiological study of French servicemen by Lian 
in 1915. The definition of hypertension was not stated but 25% of the 
men drinking 3 litres of wine a day or the equivalent in other 
alcoholic drinks had hypertension compared to 6% who were drinking less 
than one litre of wine a day (Lian 1915). Since then, the association 
has been confirmed by several large population studies particularly in 
the United States (Klatsky et al 1977,1986; Arkwright et al 1982; 
Fortmann et al 1983, Bulpitt et al 1987). The relationship has been 
found to be independent of age, smoking, sex, obesity, education, salt 
intake and coffee consumption (Klatsky et al 1977). In spite of the 
large body of evidence relating alcohol to hypertension, there are 
still disparities between studies and although many theories have been 
raised for the causal effect of alcohol on blood pressure, the 
mechanism still remains unresolved.

There have been inconsistencies between reports in the nature and 
magnitude of the alcohol blood pressure relationship with respect to 
the shape of the dose response curve, age, sex and systolic compared 
to diastolic. Whilst most studies show increased blood pressure at 
the highest levels of alcohol consumption, the effects of lighter 
drinking remains unclear. Some studies show a progressive increase in 
mean blood pressure with increasing intake, others indicate a threshold 
effect, while others indicate a U-shape or J-shape curve with lighter 
drinkers (1-2 drinks/day) faring better than non-drinkers with respect 
to blood pressure. Some studies have shown stronger relationships in 
older men than in younger men and the effect is seen to be stronger for 
systolic blood pressure than for diastolic blood pressure. 
Furthermore, clinical studies intervention have shown a pressor effect
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of alcohol, operative within days of alcohol ingestion and with 
regression after a few days of abstinence (Potter and Beevers 1984, 
Puddey et al 1985). These studies imply that the pattern of drinking 
and the interval between last intake and blood pressure measurement is 
important.

In this chapter we will briefly describe the relationship between 
average weekly intake and blood pressure and discuss the relationship 
between patterns of drinking and blood pressure and the importance of 
alcohol intake to day of observation, details of which have been 
published (Shaper et al 1988, Wannamethee and Shaper 1991).

5.2 ESTIMATED WEEKLY INTAKE AND BLOOD PRESSURE
The relationship between estimated weekly alcohol intake and systolic 
and diastolic blood pressure has been examined in great detail in an 
earlier report from the BRHS (Shaper et al 1988). The strength of the 
relationship, the influence of potential confounding factors and the 
contribution of alcohol intake to the prevalence of hypertension has 
been assessed. In this section we will briefly summarise the results 
obtained. In this study we had observed a strong positive relationship 
between alcohol intake and systolic and diastolic blood pressure which 
was not explained by the confounding effects of age, BMI and social 
class, factors which were strongly associated with blood pressure in 
this study. Figure 5.1 shows the relationship between estimated 
weekly alcohol intake and systolic and diastolic blood pressure 
unadjusted and adjusted for age social class and BMI. In the 
univariate analysis diastolic and systolic blood pressure both 
increased in moderate to heavy drinkers and to the same proportionate 
extent. Non-drinkers had a similar mean blood pressure to occasional 
and light drinkers. The figure suggests that there is a threshold 
effect with blood pressure rising at levels of moderate drinking. 
Among regular drinkers blood pressure was seen to rise with increasing 
alcohol intake. Heavy drinkers had a significantly higher mean SBP and



DBP than other drinkers, with increments of 7mmHG systolic and 4mmHg 
diastolic blood pressure among heavy drinkers compared to occasional 
drinkers. After adjustment for age, BMI and social class non-drinkers 
were seen to have the lowest mean SBP which sugggests that the slightly 
raised blood pressure seen in non-drinkers compared with occasional and 
light drinkers may have been due to greater age and a higher proportion 
of manual workers. Though several studies have indicated that the 
alcohol-blood pressure relationship is stronger in older men than in 
younger men, the magnitude of effect for both systolic and diastolic 
was similar in the four age-groups (40-44,45-49,50-54,55-59) (Shaper et 
al 1988). However, the study consists only of middle-aged men and in 
the narrow age range no discernible difference was seen between the 
younger men and the older men in the study. The relationship was seen 
to be similar for all types of drink ie. beer, wine and spirits (Shaper 
et al 1988).

5.3 ALCOHOL INTAKE AND VARIATION IN BLOOD PRESSURE BY DAY OF 
EXAMINATION
Observational and intervention studies on hypertensives and 
normotensives have shown blood pressure to decline after alcohol has 
been discontinued (Saunders et al 1981, Potter and Beevers 1984,Puddey 
et al 1985) with significant lowering after 3-4 days of abstinence 
(Potter and Beevers 1984, Puddey 1985). However, blood pressure rises 
again rapidly in those who resume drinking (Potter and Beevers 1984, 
Puddey 1985). These studies suggest that the pattern of alcohol 
consumption and the interval between last use and blood pressure 
measurements may be as important as the average weekly amount of 
alcohol consumed. The physiological effects of daily drinking and of 
weekend drinking are likely to be different even though the weekly 
average consumption may be similar. This section briefly describes the 
relationship between patterns of drinking and variations in blood 
pressure by day of clinical examination (See appendix for details).
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5.3.1 Patterns of drinking and daily blood pressure
Table 5.1 shows the mean systolic and diastolic blood pressures and 
mean GGT concentrations by the 8 drinking categories. In both weekend 
drinkers and daily drinkers mean blood pressure and mean GGT increased 
significantly with increasing intake.

We had observed a significant difference in mean systolic and diastolic 
blood pressure as well as the prevalence of measured hypertension by 
day of examination (Wannamethee and Shaper 1991). Overall, men 
screened on Monday had the highest mean blood pressure and men screened 
on Friday had the lowest mean blood pressure. There was a 3.9 mmHg 
difference from Monday to Friday in mean SBP and 1.5 mmHg difference in 
DBP. When the patterns of drinking were examined in relation to 
systolic blood pressure by days of the week (Figure 5.2), non-drinkers 
and light weekend drinkers (1-2 drinks/day) showed no consistent trend. 
Among occasional, moderate and heavy weekend drinkers, although mean 
systolic blood pressure was higher in the heavier drinkers, there was 
little variation in blood pressure in either drinking group from Monday 
to Thurday. In all three groups there was a significant fall in mean 
blood pressure and in the prevalence of hypertension (SBP > 160 mmHg) 
on Friday. A comparison between Friday and the rest of the weekdays 
among moderate and heavy weekend drinkers showed statistically 
significant differences of 4mmHg and 5mmHg respectively (p < 0.01). 
Among all groups of daily drinkers, mean systolic blood tended to be 
high on Mondays but was not particularly low on Fridays. The 
relationship between patterns of drinking and diastolic blood pressure 
by day of of the week was similar but less marked than that seen for 
systolic blood pressure.
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TABLE 5.1 Mean systolic and diastolic blood pressure and (geometric) 
mean gamma-glutamyl transferase((GGT) by 8 drinking categories.

mean (s.e ) mean (s.e .) mean (s .e ) 
Alcohol intake No. of SBP DBP GGT
(estimated weekly men 
average)

None (0) 466 144.0 (1.0) 81.4 (0.7) 13.78 (1.03)
Occ (<1) 1845 143.7 (0.5) 81.1 (0.3) 13.35 (1.01)
Weekend

1-2 (3) 725 143.6 (0.8) 81.1 (0.5) 13.99 (1.02)
3-6 (9) 1234 144.8 (0.6) 81.9 (0.4) 14.45 (1.01)
> 6 (>14) 1095 147.3 (0.6) 83.9 (0.4) 16.39 (1.02)

Daily
1-2 (11) 585 142.3 (0.9) 80.9 (0.5) 15.14 (1.02)
3-6 (30) 947 144.9 (0.7) 82.3 (0.4) 18.64 (1.02)
> 6 (>42) 832 150.5 (0.8) 85.4 (0.5) 22.42 (1.02)

5.3.2 Implications
Several studies have noted a weaker association between alcohol and 
blood pressure in younger men (Fortmann et al 1983, Dyer et al 1989) 
and it has been suggested that this may be attributed to the different 
patterns of drinking in older and younger adults (Fortmann et al 1983). 
Though the present study consists only of middle-aged men, heavy 
weekend drinkers tend to be younger than daily moderate drinkers, 
although on a total estimated weekly intake these two groups may be 
consuming similar amount of alcohol. Indeed the mean levels of gamma 
GGT which is a sensitive marker of alcohol intake was higher in 
moderate daily drinkers than heavy weekend drinkers, although the 
moderate daily drinkers had lower mean blood pressure. The different 
effect of daily and weekend patterns of drinking on blood pressure may 
explain some of the discrepancies observed between different alcohol- 
blood pressure studies. This also has important implications in the 
relationship between binge drinking and the occurrence of ischaemic 
brain infarction. Several cases of stroke following acute alcoholic 
intoxication have been reported from Finland (Hilbomm 1978) and from 
Great Britain (Wilkins et al 1985, Gill et al 1985).
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5.4 SUMMARY AND CONCLUSION
In this study of British middle-aged men we have confirmed a strong 
positive relationship between moderate and heavy drinking with blood 
pressure which is independent of age, social class, body weight, and 
type of drink. Though this type of study cannot prove causality or 
establish a mechanism for the alcohol blood pressure relationship, it 
can be concluded that alcohol consumption is an important independent 
determinant of blood pressure and may account for a substantial 
proportion of hypertension in middle-aged British men. It is estimated 
that about 10% of hypertension (SBP > 160 mmHg) can be attributed to 
moderate or heavy drinking (Shaper et al 1988). The dependence of 
alcohol and blood pressure within the previous 3-4 days and the 
regression of the alcohol blood pressure relationship upon cessation of 
drinking imply that the effect is reversible and that alcohol has an 
important role in the management of hypertension. Ascertainment of 
alcohol intake in hypertensive subjects is important, because the 
withdrawal of alcohol offers a prospect of rapid and substantial 
benefit in blood pressure control without resorting to antihypertensive 
drugs. In addition the significant difference in mean blood pressure 
and the prevalence of hypertension observed by day of examination, 
apparently associated with patterns of alcohol intake has important 
implications in studies designed to detect hypertension in the 
community as well as for clinical practice. Clinicians evaluating
blood pressure in a hypertensive patient should obtain a detailed 
history of patterns of alcohol usage, particularly in the period before 
examination.
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CHAPTER 6

THE NATURE OF NON-DRINKERS AND CHANGES 
IN DRINKING BEHAVIOUR

6.0 ABSTRACT
The characteristics of non-drinkers and changes in drinking behaviour 
over 5 years were examined in 7735 middle-aged men drawn from general 
practices in 24 British towns. Non-drinkers included both lifelong 
teetotallers and ex-drinkers, both long-term and recent. Ex-drinkers 
had many characteristics likely to increase their morbidity and 
mortality. They were older, more likely to be manual workers and 
current smokers and had higher rates of doctor diagnosed illness than 
drinkers. In particular, they had the highest rate of ischaemic heart 
disease and cardiovascular-related problems such as high blood pressure 
and diabetes. They had the highest rate of regular medication and the 
highest proportion of men who considered their health to be poor. They 
shared many of the characteristics of moderate and heavy drinkers. An 
examination of reported changes in drinking over five years showed 
there was a tendency for middle-aged men to reduce their consumption as 
they got older and to do so in response to ill-health. This was most 
marked in heavy drinkers and in manual workers. Of those who had become 
non-drinkers over the 5 years, 12% had been moderate/heavy drinkers. 
Those who had developed IHD, were put on medication or had acquired two 
or more doctor diagnoses were more likely to become occasional drinkers 
or non-drinkers. It is essential to be aware of the tendency for 
middle-aged men to reduce or stop drinking over time, particularly if 
illness has been diagnosed. It is clear that the general category of 
non-drinkers, which includes a large proportion of ex-drinkers, should 
not be used as a baseline against which to measure the effects of 
alcohol.
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CHAPTER 6

THE NATURE OF NON-DRINKERS AND CHANGES IN DRINKING BEHAVIOUR

6.0 INTRODUCTION
In the majority of studies which examine the relationship between 
alcohol intake and disease, non-drinkers are used as a baseline against 
which to measure the effects of alcohol consumption. Ever since Pearl 
in 1926 described the "U-shaped curve” of all-cause mortality related 
to alcohol intake, it has been a common finding that non-drinkers have 
a higher mortality for all causes and sometimes for specific diseases 
e.g. cardiovascular disease, than men who are light or moderate 
drinkers. This finding has been interpreted as showing that light or 
moderate drinking is beneficial in general or that it protects against 
specific diseases e.g. cardiovascular disease/ischaemic heart disease. 
This interpretation depends heavily on the high rates seen in non
drinkers. The definition of non-drinkers varies considerably between 
studies and often is not clearly defined. The reasons for being a non
drinker are not usually examined and the health characteristics of such 
people are infrequently presented. Like all behavioural
characteristics, drinking patterns may change over time. A heavy 
drinker at one survey may, for one or more of many possible reasons, 
have become a lighter drinker or even a non-drinker at a later survey. 
A person reporting abstinence may on a subsequent occasion record 
regular drinking. Yet most studies classify individuals on the basis 
of their current alcohol intake with little concern for past drinking 
patterns or the reasons for any change. The interpretation that
drinking is better for the heart than non-drinking clearly depends on 
the definition and characteristics of those designated as non-drinkers. 
In order to gain some understanding of the dynamics of drinking 
behaviour over time, and in particular the nature of non-drinking, we 
have examined the use of the non-drinkers as a baseline group for 
comparative purposes and the changes in reported drinking behaviour 
with particular reference to becoming a non-drinker.
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6.2 NATURE OF NON-DRINKERS

6.2.1 Classification of Drinking Behaviour
Classification of drinking behaviour in this chapter is based on the 
combined information obtained at the initial screening (Ql) and five 
years later (Q5). Thirty-three men did not provide complete 
information on alcohol intake. Analysis in this chapter is therefore 
based on the 7242 men who completed both questionnaires satisfactorily. 
Because of our interest in the characteristics of non-drinkers in 
comparison to drinkers the following groups were used.

1. Teetotallers. Men who were non-drinkers at Ql and Q5, and who said 
at Q5 that they had never been drinkers (n=204).
2. Ex-drinkers (Longterm). Non-drinkers at Ql and Q5 who reported 
previous drinking (n=108).
3. Ex-drinkers (Recent). Non-drinkers at Q5 who were occasional or 
regular drinkers at Ql (n=388).
4. Occasional/Light drinkers (n=3914). (a) Occasional drinkers at Ql
who were drinking at any level at Q5 (n=1492). (b) Non-drinkers at Ql
who were drinking at Q5 (n=119); 80% of this group claimed to be
occasional drinkers at Q5. (c) Light drinkers include weekend 1-2 and
3-6/day and daily 1-2 drinks/day (n=2303) based on Ql .
5. Moderate/Heavy drinkers (n = 2628) based on Ql. Moderate drinkers 
comprise weekend >6/day and daily 3-6 drinks/day (n=1876). Heavy 
drinkers are those taking >6 drinks/day on a daily basis (n=752). 
Those who had stopped drinking by Q5 are classified in group 3.

Groups 4 and 5 were used because of the major concern with non-drinkers 
(groups 1,2 and 3) versus drinkers (groups 4/5);to separate 4 and 5 
into four groups would unnecessarily complicate the presentation.

Table I shows the distribution of men in the five drinking categories. 
Of the original 466 non-drinkers at Ql, 431 provided information at Q5. 
About half of these turned out to be lifelong teetotallers (n=204), 
about one-quarter were longterm ex-drinkers (n=108) and about one-
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quarter were drinking at Q5 (n=119)/ mainly occasionally. Men in this 
last group are now classified as occasional drinkers. The ex-drinkers 
(recent), those who were drinking at Ql but not at Q5, constitute a 
group of particular interest, as their characteristics at initial 
screening describe a group who give up drinking in the following five 
years.

Table 6.1: Distribution of 7242 middle-aged British men in drinking 
categories at Q5.
Alcohol Group No. %
1 Teetotallers (lifelong) 204 2.8 1
2 Ex-drinkers (longterm 108 1.5 9.7% non-drinkers
3 Ex-drinkers (recent) 388 5.4 J
4 Occasional/Light 3914 54.0
5 Moderate/Heavy 2628 36.3

6.1.2 Drinking behaviour and personal characteristics and risk factors 
Table 6.2 shows the distribution of age, marital status, social class 
and smoking by each drinking category.
Age - Non-drinkers (teetotallers and ex-drinkers) were significantly
older than drinkers (51.6 vs 49.9 years; p<0.001). The oldest group 
was longterm ex-drinkers who had the highest proportion of men aged 55- 
59 years and the lowest proportion of men aged 40-44 years (Table 6.2). 
A similar but less marked pattern was seen among recent ex-drinkers 
and teetotallers in whom the proportion of men in the oldest age group 
was nearly twice that seen in the youngest age group. Drinkers showed 
approximately the same proportion of men in each age group.
Marital status - The ex-drinkers (longterm and recent) had a higher 
proportion of single men than the drinkers or teetotallers (Table 
6.2). The longterm ex-drinkers had by far the highest proportion of 
divorced men.
Social class - In the total sample, 41% were non-manual and 59% manual 
workers. Ex-drinkers had the highest proportion of manual workers and 
occasional/light drinkers had the highest proportion of non-manual 
workers (Table 6.2). Although manual workers were more likely to be 
heavy drinkers they were also more likely to be teetotallers than non- 
manual workers.



99
Smoking - Teetotallers had by far the highest proportion of men who had 
never smoked and by far the lowest proportion of current smokers. Ex
drinkers, both longterm and recent, had patterns of cigarette smoking 
very similar to those seen in moderate/heavy drinkers (Table 6.2). 
Occasional/light drinkers contained a much higher proportion of men 
who had never smoked and a lower proportion of current smokers than 
ex-drinkers or moderate/heavy drinkers. The relationships between 
drinking and smoking patterns were similar in both manual and non- 
manual workers (Table 6.3). Ex-drinkers were similar to moderate and 
heavy drinkers with respect to smoking habits in both social class. 
Non-manual teetotallers were predominantly never smokers (68%) and only 
9% were current smokers.

Table 6-2; Distribution of personal characteristics according to each 
drinking category.
Non-manual = 1 ,  II and III non-manual. Manual = III, IV and V.

TT Ex-drinkers 
Longterm Recent

Drinkers 
Occ/Light Mod/Heavy

Number 204 108 388 3914 2628
AGE
Mean Age (yrs) 51.5 52.5 51. 3 50.1 49.7
% 40-44 
% 55-59

(1761)
(1815)

21.6
34.3

13.9
38.9

16.2
29.1

23.8
25.2

26.9
23.0

MARITAL STATUS
Married (6572) 89.7 83.3
Single (336) 5.4 6.5
Widowed (90) 2.5 1.9
Divorced (244) 2.5 8.3

88. 7
7.0
1.0 
3.4

93.3
3.5
1.2
2.3

87.7
5.9
1.6
4.8

SOCIAL CLASS
I Professional 7-j
II Managerial 18 \ 35
III NM Skilled 10-1
III M Skilled 41-i
IV Semi-skilled 18 V 66
V Unskilled 7-̂  
SMOKING
Never 1753 44.6
Ex-smoker 2559 28.9
Current 2916 26.5

8-, 3 !8 \ 24 16 ) 27
8 - 8-*

5 2 —j 50n
19 77 14 72

6-J 8 -

1 5 . 7 2 0 . 9
3 4 . 3 2 9 . 1
5 0 . 0 5 0 . 0

11
28
11
]s° 20]33

391 so18 50 il 673- 6-J
29.0 16.4
36.8 34.6
34.2 49.0

PHYSICAL ACTIVITY 
% active 35.3 27.8 40.9 33.9 29.1
All 100 100 100 100 100
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Physical activity - Teetotallers and ex-drinkers differed with their 
respect to the level of physical activity undertaken (Table 6.2). Ex
drinkers were the least active, whereas teetollers were similar to 
occasional/light drinkers. Occasional/Light drinkers were the most 
active.

TABLE 6.3 Distribution (%) of men from each drinking category by 
smoking status by manual and non-manual workers.

Total Tee- Ex-drinkers Drinkers
totallers Longterm Recent Occ/Light Mod/Hvy

Never NM 950 68.1 16.7 32.7 36.6 21.0
M 776 33.6 15.6 16.7 22.3 14.5

Ex-smoker NM 1110 23.2 37. 5 35.6 37.8 39.9
M 1383 32.1 32.5 26.9 36.1 32.2

Current NM 529 8.7 45.8 32.7 25.6 39.1
M 1945 34.3 51.9 56.4 41.6 53.3
7228 100 100 100 100 100

OTHER RISK FACTORS
We have examined the recognised risk factors for IHD by the drinking 
cateories. Table 6.4 show the percentage of men from each drinking 
category who fall into the highest fifth of the distribution of 
systolic blood pressure, body mass index and serum total cholesterol, 
and the lowest fifth of the HDL-cholesterol distribution since low HDL- 
C is associated with an increased risk.
Blood Pressure - Ex-drinkers and moderate/heavy drinkers have similar 
high rates of systolic hypertension. Teetotallers had a slightly 
higher rate of hypertension than occasional/light drinkers.
Body mass index - The highest rate of obesity was seen in recent ex
drinkers and moderate/heavy drinkers and the lowest rates in occasional 
/light drinkers and teetotallers. The high rates of obesity in ex
drinkers is in keeping with the sugestion that many of these obese 
people have developed high blood pressure and have been advised to give 
up drinking.
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Serum total cholesterol - Teetotallers had the lowest rate of 
hypercholesterolaemic men and drinkers had higher rates of raised total 
cholesterol than ex-drinkers. None of these differences were 
statistically significant.
HDL-cholesterol - The highest proportion of low HDL-cholesterol 
concentrations were observed in the ex-drinkers (longterm and recent), 
followed by teetotallers. This is consistent with the findings that 
HDL-C is lowered after cessation of drinking (Haskell et al 1984). A 
marked reduction in low concentrations was seen in the moderate/heavy 
drinkers.

TABLE 6.4
Percentage of men from each drinking category in the highest fifth of 
the distribution -of systolic blood pressure (> 160 mmHg), body mass 
index (> 28 kg/m ) and total cholesterol (> 7.2 mmol/1), and in the 
lowest fifth of the HDL-cholesterol distribution (< 0.93 mmol/1).
X test for difference between percentages: **=p<0.001.

Teetotallers Ex-drinkers Drinkers
Longterm Recent Occ/Light Mod/Heavy

Sig

Systolic BP 21.6 25.0 24.5 18.5 24.3 **
Body Mass Index 16.7 20.4 22.2 16.6 22.3 * ★
Total Cholesterol 13.2 15.7 14.4 17.0 18.4 NS
HDL-Cholesterol 25.5 26.7 26.8 20.5 12.9 * *

6.2.3 DRINKING BEHAVIOUR AND PREVALENCE OF DISEASE 
Doctor diagnoses
Table 6.5 shows the age-adjusted percentage of each drinking group with 
recall of specific diagnoses made by a doctor. Those diseases for 
which less than 100 cases (total) were recorded were omitted including 
stroke (41 cases) and thyroid disease (42 cases). The prevalence of 
doctor- diagnosed disease among teetotallers was in general similar to 
those among occasional/light drinkers. Teetotallers had the lowest 
prevalence of high blood pressure, peptic ulcer and gall bladder 
disease. The prevalence of high blood pressure was significantly 
higher among ex-drinkers (longterm and recent) than among drinkers, and
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among the drinkers the prevalence was slightly higher in the 
moderate/heavy drinkers. Peptic ulcer was very common among longterm 
but not recent ex-drinkers, and like high blood pressure, was slightly 
more frequent in the moderate/heavy drinkers. The high prevalence 
rates of high blood pressure and peptic ulcer in ex-drinkers are to be 
expected as these are diseases directly associated with alcohol 
drinking and it is likely these people have been advised to abstain. 
Gout was most common in the moderate/heavy drinkers, followed by 
longterm ex-drinkers. Diabetes was more frequent among non-drinkers 
than drinkers, particularly among recent ex-drinkers. Longterm ex
drinkers had a significantly higher prevalence of gall-bladder disease 
than any other drinking category. The prevalence of bronchitis was 
high among moderate/heavy drinkers which presumably reflects the
smoking habit in this group. Ex-drinkers also have a high prevalence 
of bronchitis, possibly indicating their historic relationship to the 
moderate/heavy drinkers with their high rate of cigarette smoking.

TABLE 6.5
Age-adjusted prevalence (%) of recall of doctor diagnoses in the
drinking categories and percentage of each drinking category recalling 
none and three or more disorders. Overall X test for differences 
between percentages:NS=not significant, *=p<0.01, **=p<0.001.

Tee- Ex-drinkers Drinkers
totallers Longterm Recent Occ/Light Mod/Hvy Sig

Doctor
Diagnosis (n=204) (n=108) (n=388) (n=3914) (n=2628)
High BP (887) 10.1 14.3 15.3 11.1 13.6 *
Peptic Ulcer (774) 8.0 20.9 10.9 9.7 11.9 **
Gout (183) 1.9 2.6 1.7 1.7 3.9 * ★
Diabetes (104) 1.9 1.7 2.5 1.5 1.2 NS
Gall Bladder (119) 0.5 4.3 2.0 2.1 0.9 * *
Bronchitis (1264) 15.5 18.2 21.0 15.2 20.5 •k

Arthritis (715) 9.6 12.4 11.2 9.0 10.9 NS
Asthma (267) 4.5 3.9 5.8 3.4 3.7 NS
Other (2164) 
conditions

26.6 45.4 36.2 30.3 28.0 **

no diagnoses 38.7 22.2 28.4 40.4 36.1 * * *
>3 diagnoses 7.4 21.3 12.6 8.4 9.8 * *
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When we looked at the proportion of men with no diagnosed disorders and 
the proportion of men with multiple disorders, the longterm ex-drinkers
had the lowest percentage of men free of disease and the highest
percentage of men recalling three or more conditions, followed by
recent ex-drinkers. Teetotallers and light/occasional drinkers had
very similar findings.

Regular medical treatment
Being on regular medication is very likely to influence drinking 
behaviour. Table 6.6 shows the age-adjusted percentage of men in each 
drinking category on regular medical treatment. Almost half (44.1%) of 
the longterm ex-drinkers were on regular treatment, which is far higher 
than any of the other groups. Recent ex-drinkers also had a 
significantly higher frequency of medical treatment than drinkers. 
The longterm ex-drinkers showed the highest prevalence of treatment 
with tranquillisers, pain-killers and anti-hypertensive drugs, which is 
consistent with the high prevalence of high blood pressure. Recent ex
drinkers show higher rates of regular treatment than drinkers and a 
frequency of anti-hypertensive treatment similar to longterm ex
drinkers. Teetotallers had a significantly higher percentage of men 
taking regular medical treatment than drinkers but otherwise seem to 
have similar rates of drug usage (tranquillisers, pain-killers, anti
hypertensives) to drinkers. It is interesting to note that the 
prevalence of tranquilliser use was lowest among moderate/heavy 
drinkers, possibly because alcohol may act as a tranquilliser. Non
drinkers (teetotallers and ex-drinkers) are more likely to be on 
regular medical treatment than drinkers. The higher prevalence of 
treatment among ex-drinkers is to be expected as people taking drugs 
or medication may be advised to abstain.
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TABLE 6.6
Age-adjusted prevalence (%) of regular medical treatment2and specific 
treatments for each drinking category. Overall X tests for 
differences between percentages: * p<0.01; **=p<0.001.
Medical Total Tee- Ex-drinkers Drinkers
Treatment totallers Longterm Recent Occ/Light Mod/Hvy
On regular 
treatment

1975 31.6 44.0 34.8 25.9 27.1 **

Tranquillisers 524 9.1 18.8 7.8 7.4 6.3 *
Pain-killers 457 7.4 10.8 7.8 5.9 6.5 NS.
Anti-hypertensive 320 3.1 7.0 6.4 4.3 4.2 NS.

6.2.4 PREVALENCE OF IHD AT SCREENING
Table 6.7 shows the prevalence of all the indicators of IHD as measured 
on WHO (Rose) questionnaire and ECG by the drinking categories.
Chest Pain Questionnaire - Longterm ex-drinkers had by far the highest 
prevalence of angina, more than twice the prevalence among drinkers. 
The prevalence among teetotallers was similar to that seen in 
occasional/light drinkers. Longterm ex-drinkers had a higher rate of 
possible myocardial infarction (MI) than any other group. Ex-drinkers, 
particularly longterm, had the highest prevalence rate of possible MI 
plus angina and teetotallers had a slightly higher prevalence rate than 
drinkers. Overall, it was clear that ex-drinkers, longterm or recent, 
had a higher prevalence of IHD on questionnaire than drinkers or 
teetotallers. Age-adjusted rates showed that teetotallers had a 
similar rate to occasional/light drinkers.
Electrocardiogram - Longterm ex-drinkers had by far the highest 
prevalence of definite myocardial infarction on electrocardiogram. 
Recent ex-drinkers were similar to moderate/heavy drinkers. 
Teetotallers had a higher prevalence of definite myocardial infarction 
than drinkers. When definite myocardial ischaemia (including possible 
myocardial infarction) was considered, ex-drinkers (longterm and 
recent) had a higher prevalence than drinkers, and teetotallers had the 
lowest prevalence. Overall, ex-drinkers, particularly longterm ex
drinkers, had a higher prevalence of electrocardiographic evidence of
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ischaemic heart disease than drinkers and teetotallers. Age-adjustment 
confirmed the high rate in ex-drinkers (longterm); teetotallers and 
occasional/light drinkers had similar low rates.
Recall of IHD and "other heart troubles” - Longterm ex-drinkers had 
more than twice the rate of recall of IHD recorded in drinkers. Recent 
ex-drinkers also had a higher recall rate than drinkers. Teetotallers 
had a substantially higher rate of IHD than drinkers. The trends among 
'other heart trouble' were not statistically significant, although ex
drinkers (long-term) had the highest rates.

TABLE 6.7
Prevalence (%) of ischaemic heart disease on chest pain questionnaire, 
electrocardiography and recall of doctor-diagnosis in each drinking 
category. £ Total prevalence rates adjusted for age appear in brackets. 
Overall X test for differences between percentages: NS = not
significant; * =jx0.05 , ** = p<0.01

No. TT Ex-drinkers Drinkers
Longterm Recent Occ/L Mod/H

Anaina Questionnaire 
Angina only (342) 3.9 10.2 7.2 4.3 4.8
Possible MI only (450) 6.4 8.3 6.4 6.0 6.5
Both (184) 3.4 7.4 4.4 2.4 2.2
Total+ (976) 13.7 25.9 18.0 12.7 13.5

(12.9) (23.8) (17.2) (12.7) (13.8) **

Electrocardioaram
Definite myocardial

infarction (196) 3.9 6.5 3.1 2.4 2.8
Definite ischaemia/
possible MI (305) 2.5 7.0 5.4 3.8 4.8

Total* (501) 6.4 13.5 8.5 6.2 7.6
(6.0) (11.6) (8.0) (6.2) (7.7) *

Recall of doctor
diaanosis
IHD* (352) 9.3 11.2 7.0 5.0 3.8
age-adjusted (8.2) (9.8) (6.2) (5.0) (4.0) **

"Other heart trouble" + (427) 6.8 9.3 4.9 5.6 6.3
(6.7) (9.0) (4.8) (5.6) (6.3) NS
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6.2.5 Health status
On Q5 men were asked to record their current health status as 
excellent, good, fair, or poor and Table 6.8 shows the distribution of 
this self-assessment within each drinking category. Longterm and 
recent ex-drinkers had by far the highest proportion of men who 
regarded their health status as poor. Only half of the longterm ex
drinkers considered their health to be excellent or good compared with 
81% among occasional/light drinkers. Overall, drinkers considered 
themselves to be in better health than teetotallers and the 
occasional/light drinkers had by far the highest opinion of their 
health status.

TABLE 6.8 Distribution (%) of men in each drinking category according 
to their self-assessed health status.

Health Tee- Ex-drinkers Drinkers
totallers Longterm Recent Occ/Light Mod/Heavy

Excellent 22.9 15.4 13.9 23.5 18.7
Good 48.8 34.6 47.9 57.6 55.6
Fair 24.9 35.6 27.8 17.4 22.7
Poor 3.5 14.4 9.0 1.5 3.0

6.2.6 SOCIAL CLASS. DRINKING AND PREVALENCE OF DISEASE 
It was observed that ex-drinkers were predominantly manual workers. 
This may to a large extent be attributed to the fact than manual 
workers tend to have higher rates of disease than non-manual workers 
and would thus have a greater tendency to give up drinking because of 
ill-health. Though manual workers were more likely to be heavy 
drinkers they were also more likely to be teetotaller than non-manual 
workers. Since drinking is very much a social behaviour, it was of 
interest to see whether non-drinkers differed from drinkers similarly 
within manual workers and non-manual workers. In particular, whether 
men give up drinking for similar reasons in manual and non-manual 
workers and whether teetotallers in manual and non-manual workers were 
similar. We have therefore examined the characteristics and prevalence 
of disease by the five alcohol categories separately in manual and non
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manual workers.

TABLE 6.9 Alcohol intake and prevalence of disease in manual and non- 
manual workers. NM=non-manual, M=manual

TT Ex-drinkers Drinkers
Longterm Recent Occ/Light Mod/Hvy

Doctor
Diagnosis (n=204) (n=108) (n=388) (n=3914) (n==2628)
IHD NM (121) 5.8 4.2 3.8 4.4 4.1

M (221) 10.7 13.0 8.0 5.8 4.0
Heart trouble NM (207) 8.7 12.5 7.7 7.0 7.0

M (247) 8.4 9.1 5.1 5.5 6.5
High BP NM (339) 7.3 4.2 22.1 10.1 14.4

M (513) 12.2 18.2 14.2 11.9 12.6

Peptic Ulcer NM (284) 7.3 29.2 8.7 8.3 12.8
M (472) 9.2 22.1 12.7 11.1 11.5

Gout NM (76) 0 4.2 1.9 2.1 4.1
M (99) 3.1 1.3 1.5 1.4 3.7

Diabetes NM (38) 1.5 0 2.7 1.2 1.3
M (63) 2.3 1.3 2.6 1.7 1.2

Gall Bladder NM (51) 1.5 8.3 0 2.2 0.7
M (62) 0 3.9 2.9 1.9 0.9

Bronchitis NM (396) 11.6 12.5 20.2 12.9 14.4
M (830) 18.3 20.8 22.2 17.1 23.5

Asthma NM (128) 2.9 8.3 7.7 4.2 4.4
M (131) 5.4 2.6 4.7 2.6 3.4

'Other' NM (922) 33.3 54.2 41.4 32.1 28.5
conditions M (1164) 23.7 44.2 34.2 28.2 27.1
Medication NM (742) 24.6 41.7 38.5 24.3 25.9

M (1185) 37.4 48.1 34.9 27.8 34.9
Tranquill- NM (247) 10.1 29.2 10.6 7.8 8.9
isers M (265) 9.2 18.2 6.9 6.9 5.1
Pain-killers NM (119) 1.5 8.3 7.7 4.4 3.1

M (321) 10.7 11.7 8.4 7.3 7.9

Manual workers had higher rates of disease overall (Table 6 .9). The
higher prevalence of disease and medication seen in ex-drinkers,
particularly in long term ex-drinkers, was apparent in both manual and 
non-manual workers (Table 6.9). However, for recall of IHD, non-manual 
ex-drinkers did not have a high prevalence (Table 6.9). Teetotal 
manual workers tended to have a higher prevalence of disease generally
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than occasional or light drinkers in manual workers particularly for 
IHD, diabetes, bronchitis, medication and use of pain-killers but this 
was not as apparent for non-manual workers. In both social classes 
teetotallers had higher rates of tranquilliser usage.

Even with respect to the well established risk factors for IHD, among 
manual workers tee-totallers fared worsed than occasional/light 
drinkers. They had a higher prevalence of measured systolic high blood 
pressure than occasional/light drinkers (23.7% vs 19.8%), a higher 
proportion of men with low HDL-C (29% vs 22.1%) and a slightly higher 
proportion of obese men than occasional/light drinkers (20.6% vs 
19.8%). Among non-manual workers however, teetotallers were similar 
to occasional/light drinkers with respect to the prevalence of high 
blood pressure (17.4% vs 17.5%) and low HDL-C (18.8% vs 18.9%). They 
had lower rates of obesity than occasional/light drinkers (10.1% vs 
20.1%). Since drinking behaviour is influenced by a number of factors 
including social, religious and health reasons, the difference in 
characteristics between manual and non-manual tee-totallers suggest 
that people in manual workers are teetotal for different reasons to 
non-manual workers. Among manual workers where heavier drinking is 
more common, the reasons for being teetotal may be more influenced by 
health conditions than in non-manual workers.

6.2.7 COMPARISONS WITH OTHER BRITISH STUDIES
The results of The British Regional Heart Study are largely in 
agreement with data from a DHSS survey of 2000 men and women aged 18 
onwards carried out by Wilson (1980) in England and Wales, despite 
differences in the methodology of classifying drinking behaviour. 
Wilson observed 4% of non-drinkers in men aged 45-54 years and 10% in 
men aged 55-64 years which is similar to the findings from the BRHS in 
which 6% of men aged 40-59 years were non-drinkers at screening and 
10% were non-drinkers five years later. Both studies showed similar 
social class differences with semi-skilled and unskilled manual workers 
having the highest percentage of non-drinkers and professional men the
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lowest. The General Household Survey examined the drinking patterns in 
men and women aged 18-65 years. In males aged 45-64 they also found an 
increasing percentage of non-drinkers with increasing age and a higher 
percentage of non-drinkers in manual workers. In neither of these 
surveys was there any detailed discussion of non-drinkers.

6.2.8 Ex-drinkers in other studies
Very few prospective studies have separated tee-totallers from ex
drinkers and in the ones that do focus has been drawn to the morbidity 
or mortality patterns of tee-totallers and ex-drinkers. Few of these 
studies have examined the characteristics and nature of non-drinkers. 
In the Tecumseh (Michigan. USA) Study. ex-drinkers had about three 
times the incidence rate of myocardial infarction over 8-10 years as 
the teetotallers or drinkers, who both had the same lower rate. The 
ex-drinkers did not have different levels of the standard risk factors. 
It was suggested that men with symptoms or diagnoses of heart disease 
are more likely to reduce or stop drinking. In the Honolulu Study 
(Yano et al 1977), both ex-drinkers and teetotallers had significantly 
higher incidence rates of coronary heart disease than drinkers, after 
6 years follow-up. The ex-drinkers had higher rates than the 
teetotallers, but the difference was not significant. Because of this 
lack of significant difference between these two groups, the authors 
consider that the increased incidence of disease in nondrinkers cannot 
be attributed to the presence of underlying disease in this group. 
Studying a general population, Day (1978) found that lifelong 
teetotallers had the lowest mortality ratio, about half that of ex
drinkers. Heavy drinkers had a mortality ratio four times that of 
lifelong teetotallers. While emphasising that the increased mortality 
risk in nondrinkers is a consequence of the increased risk in ex
drinkers, she provides no detailed information on the health status of 
the ex-drinkers. In the Chicago Western Electric Study the 15 year 
mortality rates for all causes were highest in the ex-drinkers, 
followed closely by the heavy drinkers (Dyer et al 1977); no data were 
presented to explain the excess mortality in ex-drinkers. A Swedish
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study of middle-aged men provided material for a case-control analysis 
of 82 deaths compared with 115 living controls (Petersen et al 1982b). 
The nondrinkers (current abstainers) had the highest observed: expected 
mortality ratio, and current drinkers with no drink problems (on a 9 
item questionnaire) had the lowest mortality ratio. It is suggested 
that there may be increased ill-health amongst the nondrinkers but no 
data were presented in support of this suggestion. In the Japanese 
Male Physician Study (Kono et al 1983) ex-drinkers showed the highest 
overall mortality followed by heavy drinkers after 13 years follow- 
up. Non-drinkers (little or no drink over 20 years) did not differ 
significantly in mortality rate from occasional or light drinkers. 
After 19 years follow-up (Kono et al 1986), the situation was unchanged 
and the excess mortality in ex-drinkers was found to be due mainly to 
cardiovascular disease and in particular to coronary heart disease 
other than acute myocardial infarction. It is suggested that ex
drinkers have given up drinking because of ill-health and the authors 
emphasise the need to separate ex-drinkers and lifelong non-drinkers in 
analysis. In the Kaiser-Permanente Study (Klatsky et al 1990), ex 
drinkers did not show higher rates of CVD mortality than life-long 
abstainers but they had higher rates of non-cardiovascular mortality 
and mortality overall was highest in the ex-drinkers.

6.3 CHANGES IN DRINKING BEHAVIOUR
In the first half of the chapter we have examined the characteristics 
and disease pattern in non-drinkers. The heavy burden of disease in 
ex-drinkers sugggests that people are giving up drinkng because of ill 
health and that ex-drinkers derive from moderate and heavy drinkers. 
In a previous report from The British Regional Heart Study we had 
examined in detail the changes in reported drinking behaviour over a 
five year period (Wannamethee and Shaper 1988, see appendix). The main 
findings are summarised in this section.
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6.3.1 Changes in drinking habits over 5 years
Comparison of alcohol intake as reported at the initial screening and 
5 years later revealed considerable changes in the apparent drinking 
behaviour of these men (Table 6.10).

TABLE 6.10 Changes in drinking behaviour over 5 years among 7166 men. 
Percentage of men in each drinking category expressed as a percentage 
of men in each category at Ql. In brackets, percentage of all men in 
each category at Ql and Q5. Bold percentages represent unchanges 
behaviour.
Light = daily 1-2, weekend 1-2, 3-6; Moderate = daily 3-6, weekend 
>6; Heavy = daily >6.

Changes in drinking over five years.
Alcohol 
intake 
at Ql Total no.(%) 

of men

Alcohol
NONE

intake
OCCa

at Q5 
Light*5 QModerate dHeavy

NONE 433 (6) 72 22 4 1 0
OCC 1730 (24) 15 §1 16 2 CNO

L 2371 (33) 4 26 58 11 1.0
M 1873 (26) 2 11 41 40 5.0
H 749 (10) 1 4 22 48 25
Total 7166 702 2131 2662 1381 294
(%) (10) (30) (37) (19) (4)
a < 1 unit per week 

> 42 units per week
b c 1-15 units per week 16-42 units per week

More than half of the men reported changes in drinking habits over the 
5 years. The most striking observation was the reduction in the 
proportion of heavy drinkers from 11% to 4% of the total. Overall, the 
heavier the initial (Ql) drinking category, the more likely was there 
to be a reduction in the reported drinking behaviour at Q5. When the 
data in Table 6.10 were separated into non-manual and manual groups it 
was observed that manual workers showed a greater tendency to decrease 
drinking, particularly to non-drinking status than non-manual workers 
(3.2% vs 1.7% in non-manual workers). An examination of the rate of 
giving up drinking over the 5 year period in the four successive age- 
groups from 40-44 to 55-59 showed a progressive increase in the
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proportion of regular drinkers (at least 1 drink/week) at the initial 
examination who had become non-drinkers at Q5:viz 1.7%, 2.1% 3.6% and 
3.3%.

6.3.2 Disease and change in alcohol intake
Of those who became non-drinkers over the five years 12% had been 
moderate or heavy drinkers. In order to assess the influence of 
disease on drinking behaviour we had examined the changes in drinking 
behaviour in moderate and heavy drinkers who had become occasional or 
non-drinkers over the last five years as this degree of change reflects 
major alterations in drinking patterns (Wannamethee and Shaper 1988). 
Moderate/heavy drinkers who were told by their doctor that they had 
developed ischaemic heart disease during the five years were more 
likely to become occasional or non-drinkers than those who remained 
free of ischaemic heart disease. Similarly those who were put on 
regular treatment of any kind or who acquired two or more diagnoses of 
illness were more likely to become occasional or non-drinkers. These 
changes occurred irrespective of age. Among the moderate or heavy 
drinkers who did not develop IHD or regular treatment by Q5 there was 
only a slight (non-significant) tendency to become occasional or non
drinkers as age increased. It appears that those who reduce their 
alcohol consumption as they get older often do so in response to ill- 
health.

Although we have no way of knowing whether the self-reported estimates 
at the five year follow-up are valid, an examination of the consistency 
of the information on past drinking provided at Q5 by men who were 
drinking initially but non-drinkers at Q5, showed little major 
misclassification (Wannamethee and Shaper 1988). The findings of the 
prevalence of heavy drinking declining with age are similar to findings 
by the General Household Survey. An analysis of a number of American 
long/itudinal studies have shown the incidence of heavy drinking to 
decrease with age and movement out of heavy drinking increases with 
age (Fillmore 1987).
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6.4 CONCLUSION
Our data supports the hypothesis that nondrinkers are a heterogenous 
group invariably containing a large proportion of ex-drinkers. We have 
observed that ex-drinkers who comprised 70% of non-drinkers at follow- 
up, have characteristics which are likely to increase their morbidity 
and mortality rates from a number of conditions. They are older, more 
likely to be manual workers and current smokers and they have the 
highest rates of recall of doctor-diagnosed disease, particularly high 
blood pressure, peptic ulcer, and cardiovascular disease. They also 
have the highest percentage of men with multiple doctor-diagnosed 
disorders, the highest rates for regular medication, an increased 
prevalence of all the indicators of IHD and the highest proportion of 
men who consider their health to be poor. It seems likely that a 
considerable proportion of the excess mortality found in nondrinkers in 
many studies, may be explained by the mortality experience of ex
drinkers. There are also indications that ex-drinkers as a group share 
many of the characteristics of moderate/heavy drinkers, in particular 
with regard to many of the known risk factors for ischaemic heart 
disease and that a substantial proportion of ex-drinkers derive from 
this group. In some studies the lifelong teetotallers have a 
particularly low mortality rate but in most studies they have not been 
separated clearly from the ex-drinkers. Lifelong teetotallers tend to 
be a relatively small group, and they do not provide a reliable 
baseline in mortality studies. It is essential to be aware of the 
tendency for moderate or heavy drinkers to reduce or stop drinking over 
time, particularly if illness has been diagnosed. The general category 
of non-drinkers, which includes a large proportion of ex-drinkers, are 
not a suitable group for use as a baseline against which to measure the 
effects of alcohol consumption, specifically in those concerned with 
mortality. Overall, it would appear that the occasional/ light drinkers 
i.e. those drinking 15 or fewer drinks per week, could provide an 
acceptable baseline group for comparative purposes in studies of the 
effects of alcohol intake on cardiovascular and other organic 
disorders.
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ALCOHOL AND ISCHAEMIC HEART DISEASE

7.0 ABSTRACT
The relationship between alcohol intake and ischaemic heart disease was 
examined in a large prospective study of 7735 middle-aged men drawn 
from general practices in 24 towns. After 9.5 years of follow-up 611 
men had suffered a major heart attack of which 243 were fatal. There 
was a shallow U-shaped relationship between alcohol and heart attacks 
with non-drinkers showing the highest rate followed by occasional 
drinkers even after adjustment for age, social class and smoking. The 
U-shaped relationship was only apparent in manual workers, in ex-and 
current smokers and in men with symptomatic IHD. In non-manual
workers, never smokers and in men with no evidence of IHD or with 
asymptomatic IHD (ECG evidence only) no relationship was seen. When 
examined by fatal and non-fatal attacks, no relationship was seen for 
non-fatal attacks and a strong inverse association was seen for fatal 
attacks. The inverse pattern for fatal attacks was most apparent in 
manual workers, ex-smokers and in men with symptomatic IHD. However, 
moderate drinkers (3-5 drinks/day) showed consistently lower rates of 
fatal attack rates than occasional/light drinkers even in men without 
any evidence of IHD. In non-manual workers, however non-drinkers had 
the lowest rate and there was little difference in fatal attack rate 
between occasional, light and moderate drinkers. There is no evidence 
to support the hypothesis that moderate drinking confers protection 
against heart attacks in general. Although the data does not refute 
the possibility that moderate drinking may reduce the severity of the 
infarct increasing the likelyhood of survival, any effect is likely to 
be small and the negligible difference in fatal attack rate between 
occasional light and moderate drinkers in non-manual workers still 
raises doubts as to whether the effect is truly causal.
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CHAPTER 7
ALCOHOL AND ISCHAEMIC HEART DISEASE

7.1 INTRODUCTION
The role of alcohol in cardiovascular disease has been a topic of much 
controversy and debate over the last decade with the majority of 
studies showing either an inverse association or a U-shaped 
relationship with CVD mortality. Many studies have reported differing 
associations between alcohol and the various manifestation of 
cardiovascular disease. Alcohol has been inversely associated with 
ischaemic heart disease but a positive association has been reported 
with haemoritegic stroke. Thus combining the deaths from different CVD 
causes may obscure the role of alcohol in ischaemic heart disease. In 
this chapter we will examine the role of alcohol specifically on 
ischaemic heart disease using both mortality and morbidity data ie 
fatal and non-fatal myocardial infarction. This will provide an 
understanding of the role of alcohol in ischaemic heart disease and the 
large number of events will provide reasonable power in the analysis.

7.2 ALCOHOL AND RISK OF HEART ATTACKS
During the mean follow-up period of 9.5 years there were 611 cases of 
major ischaemic heart disease representing an overall annual attack 
rate of 8.3 per 1000 men. Table 7.1 and Figure 7.1 shows the crude 
attack rate/1000/year by the five alcohol categories. Overall there 
was a shallow U-shaped relationship between alcohol intake and the risk 
of heart attack with non-drinkers showing the highest rate and light 
and moderate drinkers sharing a similar rate.
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TABLE 7.1 Alcohol intake and crude and age-adjusted attack 
rate/1000/year for major heart attacks.

Alcohol
intake

No. of 
men N

All
rate/1000/yr

age-adjusted 
rate/1000/yr Rel risk

None 466 46 10.4 (7.5,13.3) 9.5 1.01
Occ 1845 164 9.4 (8.0,10.8) 9.4 1.00
Light 2544 185 7.6 (6.5,8.7) 7.5 0.80
Mod 2042 148 7.6 (6.5,8.7) 7.8 0.83
Heavy 832 68 8.6 (6.6,10.6) 9.1 0.97

611 8.3
A global test for the difference in attack rates between the alcohol 
groups was not significant at the 5% level (p=0.10). However, light 
and moderate drinkers combined had significantly lower rates than non
drinkers and occasional drinkers (p<0.05). Adjusting for age reduced 
the attack rate in non-drinkers but light and moderate drinkers still 
showed significantly lower rates than non-drinkers and occasional 
drinkers. In an earlier report from the BRHS (Shaper et al 1988b) 
using 7.5 years follow-up, we had observed a strong inverse association 
between alcohol intake and CVD mortality, which was comprised largely 
of deaths from IHD. This suggests a stronger relationship between 
alcohol and fatal outcome than between alcohol and non-fatal outcome.

It is well established that increasing age and the presence of 
myocardial infarction is strongly and negatively associated with the 
survival from an attack. Thus the stronger association seen between 
alcohol and IHD deaths may be due to the presence of pre-existing 
cardiovascular disease. Since alcohol intake is strongly associated 
with age and prevalence of IHD (Chapter 3), we are interested in both 
fatal and non-fatal attacks in the course of follow-up. Fatal attacks 
in this chapter will include only those deaths which occured as the 
first event in the course of the follow-up and not all deaths which 
occurred during the follow-up period. This is because we are
concerned with events which occurred as soon after the alcohol history 
as possible. We therefore examine the relationship between alcohol and 
outcome of first events.
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7.2.1 OUTCOME OF FIRST EVENT:FATAL AND WOW-FATAL ATTACK
The attack rates for first episode fatal and non-fatal events were 
examinined separately. A first episode fatal event is defined as the 
first major event during the follow-up period which resulted in death 
and in which the death certificate recorded ischaemic heart disease. 
First episode non-fatal attack is defined as the first heart attack 
which occurred during follow-up in which the man survived for more than 
30 days, irrespective of whether he died subsequently during the 
follow-up period. There was no association between alcohol intake and 
the risk of non-fatal attack rate (Table 7.2, Figure 7.1). A strong
inverse association was seen with fatal attack rate (p=0.005) (Table
7.2,Figure 7.1). Case-fatality (Table 7.2) decreased with increasing 
alcohol intake ie. men who were non-drinkers, occasional or light
drinkers were more likely to die in a heart attack than moderate or
heavy drinkers.

TABLE 7.2 Alcohol intake and crude attack/rate/1000/year for fatal and 
non-fatal heart attacks.

Alcohol Non-fatal Fatal Case
intake N rate/1000/yr N rate/1000/yr fatality
None 23 5.2 (3.1,7.3) 23 5.2 (3.1,7.3) 50.0%
Occ 98 5.6 (4.5,6.7) 66 3.8 (2.9,4.7) 40.2%
Light 99 4.1 (3.3,4.9) 86 3.6 (2.9,4.3) 46. 5%
Mod 101 5.2 (4. 6,6.2 ) 47 2.4 (1.7,3.1) 31.8%
Heavy 47 6.0 (4.3,7.7) 21 2.6 (1.5,3.7) 30.9%

368 5.0 243 3.3 39.8%

The lack of clear association between alcohol intake and non-fatal 
myocardial infarction and the inverse association seen for fatal 
attacks, suggests two possible interpretations. First, the inverse 
association with fatal attacks may be due to non-drinkers and 
occasional drinkers containing higher proportions of men with pre
existing underlying ischaemic heart disease who would be more likely to 
die in the event of an attack. Data from the BRHS has shown age and
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the presence of pre-existing IHD, in particular a previous history of 
myocardial infarction to be strongly associated with fatality. Men 
with no history or evidence of ischaemic heart disease are more likely 
to survive a first major heart attack than those with evidence of pre
existing IHD. We have shown that non-drinkers have a significantly 
higher prevalence of recall of IHD and that they were significantly 
older than other men. A second interpretation is that alcohol intake 
may diminish the likelihood of death when an attack occurs. These two 
possibilities will be examined in greater detail later in this chapter.

7.3 ALCOHOL AND ADJUSTMENT FOR CONFOUNDING FACTORS : IS STANDARDISATION 
APPROPRIATE?
Alcohol intake is strongly associated with age, smoking, social class, 
blood pressure and blood lipid levels. All these factors may influence 
the apparent association between drinking and mortality. Indeed, 
changes in blood pressure and blood lipids, notably HDL-cholesterol, 
may be direct mechanisms by which alcohol affects mortality. In the 
majority of studies which have examined the relationship between 
alcohol and ischaemic heart disease standardisation for age, smoking 
and demographic variables have been used to take account of these 
confounding effects in multivariate analyses. In some of these studies 
further adjustment was made for HDL-cholesterol to assess whether the 
association is due to the direct effects on HDL-C. Because of the 
strong interrelations between alcohol and age, social class and smoking 
standardisation is likely to be inappropriate and to obscure the 
understanding of the relationship between alcohol and ischaemic heart 
disease. To illustrate the problems of standardisation for all these 
factors in a multivariate model we will first examine the alcohol-IHD 
relationship standardising for age, smoking and social class and then 
examine the relationships separately by these factors. The relationship 
will also be examined separately for different end-points eg fatal, 
non-fatal and both combined.
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Table 7.3 shows the relative risk using occasional drinkers as the base 
group and Figure 7.2 shows the rates of alcohol and heart attacks for 
the different end-points, adjusted for age,social class and smoking 
(see statistical methods in appendix). Occasional drinkers were used 
as the base group because non-drinkers have been shown to be a 
heterogenous group and are not an ideal group for comparative purposes. 
Non-drinkers also constitute a fairly small group in this middle-aged 
male population. Adjustments for these factors made little difference 
to the alcohol-IHD relationships seen. Non-drinkers and occasional 
drinkers had similar rates and all regular drinkers had lower rates of 
heart attacks than non-drinkers or occasional drinkers. Light, moderate 
and even heavy drinking was associated with about a 20% reduction in 
the risk of a heart attack compared to non-drinkers or occasional 
drinkers. When we looked at fatal attacks only (Table 7.3), light 
drinking showed only a small and non-significant reduction in risk of 
fatal attack compared with occasional drinkers but moderate and heavy 
drinkers showed a 40% and 30% reduction in risk of fatal attacks. For 
non-fatal attacks, light drinkers showed a moderate reduction 23% 
compared to occasionals and only a 13% reduction compared to non
drinkers but there was little difference between the other alcohol 
categories. Moderate and heavy drinkers showed similar risk of a non- 
fatal attack to non-drinkers unlike the pattern seen for fatal attacks.
A test for overall difference showed a significant difference in the

2alcohol-fatal attack relationship (X ^=11.6, p<0.05) but no significant 
relationship was seen with non-fatal event.

TABLE 7.3 Relative risk of major heart attacks adjusted for age, 
social class and smoking.
Alcohol
intake All Fatal Non-fatal

Non 1.02 (0.71,1.4) 1.14 (0.69,1.88) 0.90 (0.56,1.46)
Occ 1.00 1.00 1.00
Light 0.82 (0.66,1.02) 0.92 (0.66,1.30) 0.76 (0.57,1.02)
Mod 0.77 (0.60,0.97) 0.59 (0.38,0.85) 0.90 (0.67,1.22)
Heavy 0.87 (0.64,1.17) 0.69 (0.40,1.15) 1.00 (0.69,1.45)
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7.4 ALCOHOL.AGE AND RISK OF HEART ATTACK
Table 7.4 and Figure 7.3 shows the relationship between alcohol and 
risk of major heart attacks by 4 age-groups.

TABLE 7.4 Rate of heart attack per/1000/year by alcohol intake in 4 
five year age-band. Number of events in brackets.

No. of men All Fatal Non- fata!
Rate (N) Rate (N) Rate (N)

Acre 40-44
None 98 3.2 (3) 1.1 1) 2.1 (2)
Occ 419 2.5 (10) 1.0 4) 1.5 (6)
Light 564 2.8 (15) 0.6 3) 2.2 (12)
Mod 525 3.8 (19) 0.4 2) 3.4 (17)
Heavy 231 3.2 (7) 0.5 1) 2.7 (6)
Acre 45-49
None 76 8.3 (6) 1.4 1) 6.9 (5)
Occ 474 7.8 (35) 2.4 11) 5.4 (24)
Light 629 5.0 (30) 2.0 12) 3.1 (18)
Mod 503 6.7 (32) 1.0 5) 5.7 (27)
Heavy 215 9.3 (19) 1.5 3) 7.8 (16)
Acre 50-54
None 137 11. 5 (15) 5.4 7) 6.1 (8)
Occ 477 8.6 (39) 3.6 16) 5.1 (23)
Light 651 8.7 (54) 2.4 15) 6.3 (39)
Mod 506 10.2 (49) 2.9 14) 7.3 (35)
Heavy 202 9.9 (19) 5.7 11) 4.2 (8)
Acre 55—59
None 155 14.9 (22) 9.5 14) 5.4 (8)
Occ 475 17. 7 (80) 7.8 35) 9.9 (45)
Light 700 12.9 (86) 8.4 56) 4.5 (30)
Mod 508 9.9 (48) 5.4 26) 4.5 (22)
Heavy 184 13.1 (23) 3.4 (6) 9.7 (17)

The overall U-shaped relationship between alcohol and risk of heart 
attack was most apparent in the oldest age group (55-59). In 
particular, the higher rates seen in occasional drinkers compared to 
all drinkers was only apparent in the oldest age-group. For fatal 
attacks (Figure 7.3b, Table 7.4), the relationship was even more 
striking. The higher rates in non and occasional drinkers became more 
prominent with advancing years and was very apparent in the 50-59 year 
olds. In the 50-54 year olds a strong U-shaped relationship was seen 
and in the oldest age group (55-59) the relationship was strongly
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inverse. For non-fatal attacks, the relationship showed inconsistency 
(Figure 7.3b,Table 7.4).

A possible explanation for the striking inverse association between 
alcohol and fatal attacks seen in the oldest age-group may be that 
moderate or heavy drinkers who suffer a heart attack or develop 
symptoms of IHD at a younger age prior to screening and survive tend to 
reduce their alcohol intake or abstain, moving into lighter, occasional 
or non-drinking categories. When these people suffer another attack, 
they are at greater risk of dying. We have already observed an inverse 
relationship between the prevalence of recall of a doctor diagnosis of 
IHD and alcohol intake. The inconsistent relationship with non-fatal 
events supports this hypothesis.

7.5 ALCOHOL.SOCIAL CLASS AND RISK OF HEART ATTACKS
Table 7.5 shows the crude rates for all heart attacks by manual and 
non-manual workers and Figure 7.4 shows these rates adjusted for age 
and smoking. Manual workers had higher rates than non-manual workers 
at all levels of alcohol intake, the biggest difference seen between 
manual and non-manual non-drinkers (Figure 7.4a). The U/J shaped 
relationship overall was only apparent in manual workers. In manual 
workers, non-drinkers and occasional drinkers had significantly higher 
rates than all regular drinkers. In non-manual workers, however, non
drinkers had the lowest rate. Occasional drinkers had slightly higher 
rates than light or moderate drinkers. An overall test for
significance showed a significant relationship between alcohol intake 
and major heart attacks in manual workers (p<0.05) but no significant 
relationship in non-manual workers.
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TABLE 7.5 Alcohol intake and crude attack rate/1000/year in manual and non- 
manual workers.

Alcohol Non-manual Manual
intake N cases Rate/1000/yr N cases Rate/1000/yr
None 134 6 4.7 (1.1, 8.3) 313 37 12.4 (8.8,16.0)
Occ 743 57 8.1 (6.1,10.1) 1036 98 10.0 (8.2,11.8)
Light 1287 81 6.6 (5.3, 7.9) 1185 99 8.8 (7.2,10.4)
Mod 674 41 6.4 (4.6, 8.2) 1303 105 8.5 (7.0,10.0)
Heavy 221 16 7.6 (4.3,10.9) 589 49 8.7 (6.4,11.0)

3059 201 6.9 4426 388 9.2

Fatal attacks
The alcohol-fatal attack relationship was different in manual and non- 
manual workers. Table 7.6 shows the crude rates and Figure 7.4b shows 
these rates adjusted for age and smoking. There was a significant 
inverse relationship in manual workers even after adjusting for age and 
smoking, but no such relationship was seen in non-manual workers 
(Figure 7.4b). Indeed, occasional,light and moderate drinkers had 
similar rates. A formal test for interaction confirmed a significant 
difference in the alcohol-fatal attack relationship (p<0.05) between 
the two social class groups.

Table 7.6 Alcohol intake and crude fatal and non-fatal attack 
rate/1000/year in manual and non-manual workers.

Alcohol Non-manual Manual
intake Fatal

(76)
Non-fatal

(125)
Fatality
(37.8%)

Fatal
(159)

Non-fatal
(229)

Fatality
(41.0%)

None 0.8 ( 1) ,3.9 (5) 16.7 6.7 (20) 5.7 (17) 54.0
Occ 3.0 (21) 5.1 (36) 36.8 4.4 (43) 5.6 (55) 43.9
Light 2.9 (36) 3.7 (45) 44.4 4.3 (48) 4.5 (51) 48.5
Mod 2.5 (16) 3.9 (25) 39.0 2.4 (30) 6.1 (75) 28.6
Heavy 0.9 ( 2) 6.7 (14) 12.5 3.2 (18) 5.5 (31) 36. 7

The absence of association in the non-manual workers, particularly with
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fatal attacks provides evidence against a protective effect of alcohol 
as such effect should be seen in both social classes. We have observed 
that manual workers tend to be heavier drinkers than non-manual workers 
and have a greater tendency to reduce their intake as age increases. 
We examined the prevalence of CV or CV-related disorders by the five 
alcohol categories separately in manual and non-manual workers (Table 
7.7).

Table 7.7 Alcohol and prevalence of CV or CV-related disorders and 
regular medication in manual and non-manual workers.

Alcohol intake
Disorders None Occ Light Mod Heavy
IHD NM 6.0 4.3 4.4 3.9 5.0

Man 13.1 7.0 6.0 4.7 4.6

'Other heart NM 10.5 7.9 6.8 7.4 7.2
trouble' Man 9.9 5.8 6.1 6.7 5.4

Stroke NM 1.5 0.7 0.4 0.5 0.5
Man 1.3 0.9 0.8 0.6 0.7

HBP NM 8.2 10.2 11.5 15. 3 13.6
Man 16.9 12.0 13.6 12.1 14.9

Diabetes NM 2.2 1.2 1.3 1.8 0.9
Man 3.2 1.4 1.9 1.2 1.4

Gout NM 1.5 2.0 2.1 4.2 4.1
Man 1.9 1.6 1.7 2.6 5.4

Medication NM 31.3 29.3 23.9 28.2 21.3
Man 45.1 30.5 29.4 27.0 31.9

Non-drinkers had a higher prevalence of virtually all
cardiovascular disease and medication than drinkers and this was more 
marked in manual workers than in non-manual workers. In manual workers 
moderate drinkers had the lowest rates of IHD, stroke, diabetes and 
medication and had relatively low rates of recall of hypertension. 
This was not seen in non-manual workers. In non-manual workers



124
occasional light and moderate drinkers had similar prevalence overall. 
The prominent inverse association seen in manual workers may simply 
reflect the different dynamics of changes and the different burden of 
ill health in manual workers compared with non-manual workers. 
Despite the higher prevalence of disease in non-manual non-drinkers 
compared to non-manual drinkers, these men did not have higher risk of 
heart attacks.

Non-fatal attacks
No significant association was seen between alcohol and non-fatal 
attacks in either manual or non-manual workers (Table 7.6).

7.6 ALCOHOL«SMOKING AND RISK OF HEART ATTACKS
We have looked at the relationship between alcohol and the risk of 
major heart attacks by smoking status. Table 7.7 shows the crude 
rates/1000/year by smoking and alcohol status for all endpoints and 
Figure 7.5 shows these rates adjusted for age and social class. Since 
non-fatal attacks was not associated with alcohol and Table 7.7 shows 
no apparent relationship between alcohol and non-fatal attacks by 
smoking, except in light smokers, the adjusted data for non-fatal 
attacks are not illustrated.

Adjusting for age and social class, made little difference to the 
relationships. There was no association between alcohol and the risk 
of heart attacks in men who had never smoked (Figure 7.5a). In these 
men non-drinkers had the lowest rates and there was a tendency for the 
risk of heart attack to increase with increasing intake. In ex-smokers 
a strong inverse association was seen. Among current smokers, a U- 
shaped relationship was bserved with light and moderate drinkers 
sharing the lowest rates. When we divided current smokers into light 
(1-19/day) and heavier smokers (> 20/day), the pattern was similar 
except that heavy smoking non-drinkers did not show an excess risk in 
heart attack (Figure 7.6b). However the number of men in this group is
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small. In light smokers, both non and occasional drinkers showed 
considerable higher rates than all drinkers, similar to that seen in 
ex-drinkers. A formal test for interaction in difference in trend in 
the alcohol-heart attack relationship by smoking status was marginally 
significant p=0.05.

Table 7.8 Alcohol and crude rates/1000/year for all heart attacks, 
fatal and non-fatal by smoking status. Number of cases in brackets.

All fatal non-fatal
Never No. of men
None 150 4.2 (6) 2.1 (3) 2.1 (3)
Occ 494 4.7 (22) 1.3 (6) 3.4 (16)
Light 720 4.5 (31) 2.2 (15) 2.3 (16)
Mod 356 5.3 (18) 0.3 (1) 5.0 (17)
Heavy 98 5.4 (5) 1.1 (1) 4.3 (4)

Ex
None 144 13.9 (19) 8.8 (12) 5.1 (7)
Occ 607 10.2 (59) 5.0 (29) 5.2 (30)
Light 979 8.6 (80) 3.9 (36) 4.7 (44)
Mod 723 6.4 (44) 2.2 (15) 4.2 (29)
Heavy 261 6.0 (15) 1.2 (3) 4.8 (12)

All Current
None 172 12.8 (21) 4.9 ( 8) 7.9 (13)
Occ 741 11.8 (82) 4.4 (31) 7.4 (52)
Light 841 9.3 (74) 4.4 (35) 4.9 (39)
Mod 959 9.4 (86) 3.4 (31) 6.0 (55)
Heavy 470 10.7 (48) 3.8 (17) 6.9 (31)

Liaht
None 77 16.4 (12) 8.2 (6) 8.2 (6)
Occ 290 12.3 (34) 5.4 (15) 6.9 (19)
Light 363 8.4 (29) 4.6 (16) 3.8 (13)
Mod 333 9.2 (29) 4.4 (14) 4.8 (15)
Heavy 124 9.3 (11) 5.1 (6) 4.2 (5)
Mod/heavv
None 95 10.0 ( 9) 2.2 (2) 7.8 (7)
Occ 451 11.2 (48) 3.7 (16) 7.5 (32)
Light 478 9.9 (45) 4.2 (19) 5.7 (26)
Mod 626 9.6 (57) 2.9 (17) 6.7 (40)
Heavy 346 11.2 (37) 3.3 (11) 7.9 (26)

Smoking, alcohol and fatal outcome
The inverse association seen overall for heart attacks in ex-smokers 
(Figure 7.5a) was more striking for fatal attacks (Figure 7.6a), in
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which the risk of a fatal attack in non-drinking ex-smokers was nearly 
three-fold that seen in moderate drinking ex-smokers. In men who had 
never smoked, though moderate and heavy drinkers had slightly higher 
rates of heart attacks than non-drinkers and occasional drinkers 
(Figure 7.5a), moderate and heavy drinkers showed slightly lower rates 
of fatal attacks (Figure 7.6a). In current smokers non-drinkers had 
similar rates for fatal attacks as light drinkers. When this was 
separated into light and current smokers (Figure 7.6b) it is seen that 
in light smokers non-drinkers also showed a large excess death in I HD 
compared to moderate and heavy drinkers. In heavy smokers, no
consistent association was seen with alcohol and fatal attacks. A
formal test for interaction confirmed a significant difference in the
alcohol-fatal outcome trend by smoking status (p<0.05).

7.7 ALCOHOL,PRE-EXISTING DISEASE AND HEART ATTACKS
In the majority of studies, pre-existing disease has not been taken 
into account. In the studies that do, the majority have excluded men 
with a history of IHD or evidence of definite IHD and a strong U-shaped 
or inverse pattern of relationship with alcohol intake still emerges. 
We will first examine the alcohol IHD relationship excluding only men 
with recall of doctor diagnosis of IHD (n=422). Table 7.9 shows the 
relative risk of major heart attacks adjusted for age, smoking and 
social class excluding men with doctor recall of IHD (heart attack or 
angina).

Table 7.9 Alcohol intake and relative risk of heart attacks adjusted 
for age, social class and smoking, excluding men with recall of a 
doctor diagnosis of IHD.
Alcohol N All heart attacks Fatal heart attacks
intake 7307 (483) (171)
None 414 0.96 (0.64,1.43) 0.88 (0.53,1.77)
Occ 1734 1.00 1.00
Light 2412 0.83 (0.65,1.05) 1.00 (0.62,1.30)
Mod 1954 0.79 (0.61,1.02) 0.53 (0.32,0.78)
Heavy 793 0.90 (0.66,1.26) 0.65 (0.35,1.06)
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Exclusion of men with recall of IHD slightly reduced the risk seen in 
non-drinkers for heart attacks and in particular for fatal attacks 
(compare with Table 7.3). But the relationship remained similar in that 
light and moderate drinkers showed lower rates of heart attacks than 
non-drinkers and occasional drinkers, and moderate drinkers showed 
significantly lower rates of fatal attacks. These results are similar 
to other studies.

7.7.1 Men with no CV or CV-related disease
Merely excluding men with recall of ischaemic heart disease is 
inadequate as alcohol intake is also associated with diagnoses of other 
CVD-related disorders eg diabetes, "other heart trouble", high blood 
pressure and stroke. In an earlier publication from the BRHS, we 
examined the relationship between alcohol and overall CVD mortality in 
men with and without recall of CVD-related diseases, and no association 
was seen in men without evidence at screening of one or more such 
disorders (Shaper et al 1988b). It was concluded that the inverse 
association with CVD mortality was due to the movement of men with 
such disease into lighter or non-drinking categories. Several studies 
have emerged since then which apparently refute this hypothesis 
(Bofetta and Garfinkel 1990, Jackson et al 1991). Most have not used 
the same exclusion criteria we used but a recent report from America on 
50,000 health professionals in Boston still showed an "inverse" 
relationship with ischaemic heart disease after exclusion of such men 
(Rimm et al 1991). It is important to point out that in our study we 
had examined all CVD mortality combined which included stroke, whereas 
the Boston Health Professionals Study only examined the relationship 
with ischaemic heart disease. We have therefore examined the 
relationship with heart attacks specifically excluding, men with 
diagnosis of other CVD-related disorders which included diabetes, high 
blood pressure, stroke, "other heart trouble" and gout. Table 7.10 
shows the relative risk adjusted for age, social class and smoking for 
all heart attacks as well as for fatal outcome after exclusion of all
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men with cardiovascular-related doctor diagnoses.

After exclusion of all men with CV or CV-related doctor diagnoses, non
drinkers have the highest rate of heart attack followed closely by 
heavy drinkers but there was little difference between occasional, 
light and moderate drinkers (Table 7.10). For fatal outcome, the 
pattern was not consistent although moderate drinkers had the lowest 
risk of fatal attacks (Table 7.10). The difference in risk of all 
heart attacks and fatal attacks between occasional, light and moderate 
drinkers was smaller than that seen when men with cardiovascular- 
related problem were included.

TABLE 7.10 Alcohol intake and relative risk of h .art attacks adjusted 
for age, social class and smoking in men with no CV or CV-related 
doctor diagnoses.

Alcohol MEN WITH NO CV OR CV-RELATED DOCTOR DIAGNOSES
intake

All heart attacks Fatal
No.

5857
cases
(341)

RR (95% Cl) cases
(101)

RR (95% Cl)

None 320 24 1.27 (0.79,2.05) 7 1.20 (0.50,2.80)
Occ 1432 83 1.00 24 1.00
Light 1953 98 0.88 (0.65,1.19) 38 1.16 (0.69,1.95)
Mod 1538 89 0.92 (0.74,1.23) 22 0.77 (0.40,1.34)
Heavy 614 47 1.20 (0.83,1.77) 10 0.89 (0.47,1.93)

Alcohol and IHD mortality in men with no CV or CV-related disease 
When we examined the relationship with all deaths from IHD irrespective 
of first event moderate drinkers and non-drinkers shared a similar risk 
and heavy drinkers had the highest mortality rate unlike that seen when 
fatal attack was classified on the basis of first attack (Table 7.11). 
It may be argued that non-drinkers in this study form a relatively 
small group and the lower rates of IHD mortality in moderate drinkers 
compared to occasional and light drinkers does not negate the
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possibility that such levels of drinking may confer protection 
specifically against the occurence of major infarction. Our finding 
of a 30% reduction in risk of IHD mortality in moderate drinkers is 
similar to the American Health Professional Study which found moderate 
drinking (3-5/day) to be associated with a 40% reduction in risk of 
fatal heart attacks even after exclusion of such men. But a previous 
report from the BRHS indicated no overall benefit on overall CVD 
mortality, an issue we shall explore in greater detail in the next 
chapter.

TABLE 7.11 Alcohol intake and relative risk of all IHD mortality 
adjusted for age, social class and smoking in men with no CV or CV- 
related doctor diagnoses.

Alcohol MEN WITH NO CV OR CV-RELATED DOCTOR DIAGNOSES
intake

All IHD deaths
No.
5857

deaths
(130)

RR (95% Cl)

None 320 7 0.79 (0.34,1.82)
Occ 1432 33 1.00
Light 1953 42 0.92 (0.58,1.43)
Mod 1538 27 0.70 (0.42,1.17)
Heavy 614 21 1. 32 (0.42,1.34)

7.7.2 Men with CV or CV-related disease
In men with CV or CV-related diagnoses (Table 7.12) there was a 
significant overall association between alcohol intake and heart 
attacks (p<0.01) and a significant inverse relationship with fatal 
heart attacks (p<0.001). Non-drinkers did not have a high risk of heart 
attack but all regular drinkers had considerably lower risk than 
occasional drinkers, with moderate and heavy drinkers showing a 50% 
reduction in risk of heart attacks (Table 7.12). The inverse 
relationship was clearly seen for fatal outcome in these men and 
suggests the higher burden and severity of disease in this group.
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TABLE 7.12 Alcohol intake and relative risk of heart attacks and fatal 
heart attacks adjusted for age, social class and smoking in men with CV 
or CV-related doctor diagnoses.
Alcohol MEN WITH CV OR CV-RELATED DOCTOR DIAGNOSES
intake

All heart attacks Fatal
No.

1872
cases
(270)

RR (95% Cl) cases
(142)

RR (95% Cl)

None 146 22 0.67 (0.39,1.13) 16 0.97 (0.52,1.8)
Occ 413 81 1.00 42 1.00
Light 591 87 0.76 (0.54,1.06) 48 0.79 (0.49,1.16)
Mod 504 59 0.55 (0.32,0.78; 25 0.46 (0.27,0.80)
Heavy 218 21 0.45 (0.35,1.06) 11 0.50 (0.25,1.00)

7.8 ALCOHOL. EVIDENCE OF IHD AND HEART ATTACKS
We have previously only concentrated on doctor-diagnosed disorders. 
However alcohol intake is also associated with symptoms of IHD on 
questionnaire eg chest pain (Chapter3:Table 3.9, Chapter6:Table 6.7) 
not necessarily diagnosed as IHD by a doctor but which may be 
associated with an increased risk of a major IHD event.

We will further examine the interrelationship between alcohol, evidence 
of IHD and heart attack, taking into account men with evidence of IHD 
other than doctor diagnosis. We will return to the issue of whether 
alcohol may exert a protective effect on fatal events, as we have 
observed earlier that those who suffer an attack are more likely to 
survive if they are moderate or heavy drinkers. We have also shown, as 
mentioned before, that evidence of IHD, in particular a history of 
myocardial infarction as well as age are both strongly associated with 
surviving an attack. In order to simultaneously consider the 
possibility of movement in alcohol intake category due to ill-health, 
we have examined the alcohol heart-attack relationship in three groups 
of men with evidence of IHD (A) those with no evidence of IHD on WHO 
questionnaire or ECG, (B) those with evidence on ECG only ie 
asymptomatic IHD and (C) symptomatic IHD, ie those who report chest
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pain on WHO (Rose) questionnaire (angina or possible myocardial 
infarction) or recall of a doctor diagnosis of IHD. Group (B) and (C) 
have been separated as those in group B represent people who have 
evidence of myocardial ischaemia but appear to be unaware of this and 
are thus less likely to have altered their drinking behaviour. Table 
7.13 shows the crude attack rate by the three groups of men with 
evidence of ischaemia using the different end points. Figure 7.7 
illustrates the rates for all events and fatal events adjusted for age, 
social class and smoking. Table 7.14 shows the adjusted relative risk 
separately in each group.

TART.re 7.13 Alcohel intake and crude attack rate/1000/year for fatal 
and non-fatal heart attacks by pre-existing evidence of IHD.

No. of men All Fatal Non-■fatal
A. No svmotom 
None 320 6.6 (20) 2.3 (7) 4.3 (13)
Occ 1379 6.1 (80) 2.1 (27) 4.0 (53)
Light 1953 5.2 (97) 2.0 (38) 3.2 (59)
Mod 1534 5.9 (86) 1.6 (24) 4.3 (62)
Heavy 602 6.6 (38) 1.9 (11) 4.7 (27)
B. Asymptomatic
None 40 5.3 (2) 0 5.3 (2)
Occ 185 10.8 (19) 6.2 (11) 4.6 (8)
Light 245 13.7 (32) 8.6 (20) 5.1 (12)
Mod 217 8.7 (18) 1.5 (3) 7.2 (15)
Heavy 96 9.9 (9) 3.3 (3) 6.6 (6)
C . Svmptomat ic
None 106 23.8 (24) 15.9 (16) 7.9 (8)
Occ 281 24.3 (65) 10.5 (28) 13.8 (37)
Light 346 17.0 (56) 8.5 (28) 8.5 (28)
Mod 291 15.9 (44) 7.2 (20) 8.7 (24)
Heavy 134 16.5 (21) 5.5 (7) 11.0 (14)

In those with no evidence of IHD, there was little association between 
alcohol and risk of heart attacks after adjustment (Figure 7.7a ,Table 
7.13). Light drinkers showed only a slightly lower (non-significant) 
risk than non or occasional drinkers. In men with asymptomatic IHD, no 
consistent association was seen. The classical "inverse” association 
was only apparent in men with symptomatic IHD, ie men who were aware of
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their conditions. There was a significant inverse association between 
alcohol intake and risk of IHD, with non-drinkers and occasional 
drinkers showing significantly higher rates than all drinkers (p<0.05). 
A formal test for interaction showed a significant difference in the 
trends between those with no IHD, those with asymptomatic IHD and those 
with symptomatic IHD (p=0.05).

TABLE 7.14 Alcohol intake and relative risk of major heart attacks by 
pre-existing evidence of IHD adjusted for age, social class and 
smoking.

Evidence of IHD
Alcohol
Intake

No IHD 
(5788)

asymptomat ic 
(783)

symptomatic
(1158)

None 0.98 (0.59,1.68) 0.54 (0.10,2.53) 0.95 (0.57,1.68)
Occ 1.00 1.00 1.00
Light 0.90 (0.64,1.20) 1.48 (0.36,2.80) 0.64 (0.45,0.96)
Mod 0.91 (0.66,1.25) 0.92 (0.45,1.88) 0.59 (0.38,0.90)
Heavy 0.98 (0.66,1.49) 1.05 (0.44,2.53) 0.66 (0.38,1.15)

321 cases 80 cases 210 cases

Fatal outcome
When the relationship was examined in relation to fatal outcome (Figure 
7.7b,Table 7.15), in men with no evidence of IHD, although moderate 
drinkers showed a 28% reduction in risk of fatal attack compared to 
occasional drinkers, the difference in absolute rates was very small 
(0.5%). In men with asymptomatic IHD, non-drinkers moderate and heavy 
drinkers had lower rates than occasional and light drinkers. In men 
with symptomatic IHD the inverse association with fatal outcome was 
very striking. Non-drinkers showed over a twofold increase in risk of 
fatal attack compared to light and moderate drinkers.
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TABLE 7.15 Alcohol intake and relative risk of fatal heart attacks by 
pre-existing evidence of IHD adjusted for age, social class and smoking

Evidence of IHD
Alcohol No IHD Asymptomatic symptomatic
Intake (5788) (783) (1158)

107 cases 37 cases 99 cases
None 0.99 (0.40,2.20) 0 1.79 (1.06,3.39)
Occ 1.00 1.00 1.00
Light 0.95 (0.67,1.49) 0.96 (0.47,2.0) 0.86 (0.49,1.54)
Mod 0.72 (1.41,1.20) 0.16 (0.05,0.58) 0.80 (0.44,1.46)
Heavy 0.85 (0.43,1.68) 0.40 (0.11,1.49) 0.63 (0.27,1.49)

Test for trend NS NS p=0.01

7.8.1 ALCOHOL AND CASE—FATALITY
We had observed earlier that fatality was highest in non-drinkers and 
lowest in heavy drinkers (Table 7.2) and had speculated that this may 
be associated with underlying pre-existing IHD. When case fatality was 
examined by the five alcohol categories separately by the three groups 
of pre-existing IHD (groups A, B, and C), in men with symtomatic IHD 
fatality was highest in non-drinkers and lowest in heavy drinkers 
(Table 7.16). In this group of men non-drinkers indeed have more severe 
prevalence of pre-existing IHD. In particular the prevalence of a 
doctor diagnosed myocardial infarction was nearly twice that seen in 
moderate and heavy drinkers (24.5% vs 12% in moderate and 8% in heavy 
drinkers). The prevalence of doctor recall of all IHD and ECG evidence 
of definite myocardial infarction decreased significantly with 
increasing alcohol intake from 50% in non-drinkers to about 30% in 
moderate and heavy drinkers. In men with no IHD or asymptomatic IHD, 
there was no significant association between alcohol and fatality rate 
after adjusting for age (Table 7.16), though moderate drinkers had the 
lowest case fatality. The difference however is small and non
significant. The inverse association with case fatality rate seen 
overall (Table 7.2) is partly due to the fact that non and occasional 
contain higher proportion of men with more severe evidence of IHD and 
are thus more likely to die in the event of an attack.
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TABLE 7.16 Alcohol and fatality rate by evidence of IHD.

None Occ Light Mod Heavy
No IHD 36% 37% 38% 27% 32%
(age-adjusted) (34%) (32%) (38%) (28%) (33%)
Asymptomat ic 33% 66% 65% 15% 33%
(age-adjusted) (36%) (65%) (56%) (19%) (41%)
Symptomatic 67% 44% 49% 49% 36%
(age-adjusted) (66%) (44%) (48%) (50%) (37%)

NON-FATAL ATTACKS
There was no consistent association with non-fatal attacks in any of 
the three groups, although in men with asymptomatic IHD, regular 
drinkers had higher rates of non-fatal attacks than non-drinkers and 
occasional drinkers.

7.8.2 MEN WITH RECALL OF DOCTOR DIAGNOSIS OF IHD
It is likely that the strong inverse association between alcohol intake 
and heart attacks in men with symptomatic IHD is due to the severity of 
the underlying ischaemic heart disease. However, it may be also argued 
that alcohol may be protective in men with cardiovascular disease. 
Indeed, alcohol may be advocated by some medical practioners in the 
management of cardiovascular problems. We have therefore examined the 
risk of heart attack in those with recall of ischaemic heart disease 
(heart attack or angina). Men in this group represent those with the 
degree of IHD associated with the highest risk. Examining the risk 
separately in these groups of men should take into account the severity 
of disease. Within these categories alcohol showed no apparent 
"protective" effect in these men (Table 7.17).
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Table 7.17 Alcohol and risk of heart attack in men with recall of IHD.

All men with recall IHD 
Age-adjusted

Alcohol
intake N

Heart attack 
rate/1000/yr (n)

Fatal attack 
rate/1000/yr

None 52 28.7 (14) 21.5 (11)
Occ 111 31.0 (36) 16.7 (19)
Light 132 31.0 (41) 15.5 (20)
Mod 88 32.7 (27) 20.0 (16)
Heavy 39 26.2 (10) 16.7 (6)

Studies which have examined the effects of alcohol in patients with 
symptomatic IHD have produced conflicting views. In a study of 325 
patients with severe ischaemic manifestations, the data showed that 
heavy drinkers have an increased propensity to developing coronary 
manifestations in the presence of relatively mild underlying disease 
(Deutscher et al 1985). In a study of 526 male patients with 
symptomatic IHD (angina, previous MI and chest pain) referred for 
diagnostic angiographic examination, Barboriak et al (1977) reported 
more coronary occlusion in non-drinkers and concluded that this was in 
accordance with a protective effect of alcohol. In such studies it is 
not clear whether the higher rate of coronary occlusion reflects the 
severity of the underlying disease as we have shown that even in men 
with symptomatic IHD, non-drinkers had more severe symptoms, or whether 
this is due to alcohol having a protective effect as the authors 
concluded. In a study of 1305 hypertensives aged 30 or older, recall 
of MI decreased with increasing intake and they also found no increased 
in recall of high blood pressure in the heaviest drinkers (Ramsey 
1976). The authors do not exclude the possibility that the higher 
prevalence of MI may be due to people reducing their intake after an 
MI. The absence of a beneficial effect in subsequent heart attacks in 
those with recall of IHD in our study suggests that this is a more 
likely explanation.
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7.9 DOES MODERATE DRINKING INCREASE THE CHANCE OF SURVIVAL?
There is no evidence in this study that alcohol intake protects against 
heart attacks in general. The findings of the lowest fatal attack rate 
in moderate drinkers among people with no evidence of IHD (Figure 7.7b) 
and relatively low fatal attack rates in those with asymptomatic IHD, 
those unaware of their condition still raises the question as to 
whether moderate amounts of alcohol may increase the likelihood of 
survival in an event of a major heart attack. Since drinking behaviour 
is also associated with diagnosis of other CVD-related disorders eg 
diabetes, heart trouble, gout and stroke, factors all associated with 
an increase in risk of IHD we examined the relationship with fatal 
attack rates in men with no symptomatic IHD or any of the above CVD- 
related diorders. Men with asymptomatic IHD were included because it 
can be argued that such people are unaware of their problems and are 
unlikely to modify their drinking and that the presence or absence of 
ECG evidence may be the result of alcohol exerting its "protective" 
effect. This classification of men should separate those with no 
apparent CVD problems likely to condition their drinking behaviour. 
Moderate drinkers still showed the lowest risk of fatal attack but 
compared to occasional drinkers the difference was non-significant, the 
relative risks were 0.82,1.00,1.00,0.74 and 0.93) for the 5 groups 
respectively. In particular the difference between moderate drinkers 
and non-drinkers was very small (RR=0.9 moderate vs non-drinkers).

We have examined the outcome of first events and apart from age and 
pre-existing MI, little is known about factors if any which may 
associated with survival in the event of an attack. When we examined 
the mortality rates from IHD during the follow-up period in this group 
of men, there was little difference in absolute mortality rates between 
the alcohol categories in men with no symptomatic IHD or doctor 
diagnosed CVD problems. Although the likelihood of surviving the first 
attack is higher in moderate drinkers, there is no consistent evidence 
that survival after the MI is prolonged as the mortality rates from IHD
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during the follow-up period is similar to non-drinkers (Table 7.19). 
However, it may be argued that the number of non-drinkers are small and 
moderate drinkers showed lower death rates from IHD than occasional or 
light drinkers.

TABLE 7.18 Alcohol intake and mortality rates/1000/year from IHD (all 
deaths) during the mean follow-up period of 9.5 years in men with no 
symptomatic IHD or doctor diagnosed CVd disorders.

None Occ Light Mod Heavy 
N 285 1311 1797 1401 551
Rate/1000/year lTi 271 271 lTi 175
(n=114)
(adjusted) 1.7 2.4 2.3 1.8 3.2
(age, social class and smoking)

There may be other factors contributing to survival, eg inadequate 
adjustment of age, or it may be simply a chance finding in our study 
that the first attack in moderate drinkers is less likely to result in 
death. Although this study does not discard the possibilty that 
moderate levels of drinking may confer protection against fatal heart 
attacks, the evidence is weak and the lack of association with fatal 
attacks seen in non-manual workers raises doubt as to whether the 
effect is truly causal.

7.10 COMPARISONS WITH OTHER STUDIES
Table 7.19a and 7.19b summarises the findings from major prospective 
and case control studies which have reported an inverse/U-shaped 
relationship between alcohol and ischaemic heart disease specifically. 
This table presents the shape of the association, the nadir and 
magnitude of reduction as well as conditions under which the "inverse" 
relationship is present.
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7.10.1 Magnitude
In the majority of studies, a strong inverse or U-shaped association 
has been observed between alcohol intake and coronary heart disease. 
In studies which show a U-shape relationship the nadir of the U-shape 
has varied, some observing the lowest rate in light drinkers (1-2 
drinks), while many observe the lowest rates in moderate drinkers (> 
3 drinks a day). The risk seen in most studies using combined end 
points for ischaemic heart disease have varied between 0.6 to 0.7 when 
non-drinkers are compared with the lowest risk drinking category. The 
risk in our study was of a smaller magnitude when combined end points 
(fatal and non-fatal ischaemic heart disease) were used. In some 
studies the risk has been as low as 0.4. Most longtitudinal studies 
tend to use either coronary heart disease mortality or corinary heart 
disease morbidity and mortality as an end point. In studies which have 
examined the risk of non-fatal events, a strong inverse or U-shape 
relationship has been found (Kozarevic et al 1982). This was not seen 
in our study, although light drinkers had the lowest rates. Our 
definition of 'non-fatal' is different from other studies in that we 
have classified by first event in the study, irrespective of whether 
they died subsequently within the follow up period. In other studies, 
it is not clear whether non-fatal only included those who were still 
alive at last follow-up. Relationships between alcohol and non-fatal 
heart attacks tend to come from case-control studies and 
hospitalisation data and the findings have been inconsistent. Some 
report no association (Kaufman 1985) and some have reported an inverse 
association. It would be of interest to see the relationship between 
alcohol intake at screening and the outcome of the first major heart 
attack in other studies.

The overall relationship between alcohol intake and IHD in our study 
is similar to, though of a smaller magnitude than other studies when 
confounding factors are controlled by simple standardisation. In 
studies which have examined the relationship in various subgroups, the
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apparent " protective effect" appeared to be confined to certain 
subgroups of the population (Table 7.19a).

7.10.2 Socioeconomic status
The Puerto Rican study found an inverse association only in those with 
above median income and not for below median income. In the British 
Regional Heart Study, the inverse association was only apparent in 
manual workers. Manual workers are more likely to be heavier drinkers 
and are thus more likely to undertake more changes or reduction in 
drinking habits than non-manual workers. We are not familiar with the 
drinking patterns in Puerto Rico but it may be that people with low 
median income are less likely to drink for economic reasons and the 
dynamics of changes would be less prominent in these men. The 
Yugoslavian study found the association in urban residents only and not 
in rural residents. They noted that urban men smoked more. These 
inconsistencies have rarely been explored. In the BRHS the difference 
in the alcohol-IHD relationship between manual and non-manual workers 
appears to reflect the difference in morbidity patterns and the 
characteristics of non-drinkers in the two population.

7.10.3 Smoking
An important finding in this study is the influence of smoking 
behaviour on the alcohol-IHD relationship. We have found no protective 
effect of alcohol in men who have never smoked, and indeed non-drinkers 
who had never smoked had the lowest risk. In the Kaiser-Permanente 
Study (Klatsky 1981) a positive association between alcohol intake and 
CVD mortality was found with the lowest rates in non-drinkers. In the 
Whitehall study, the U-shaped curve was least apparent in those who had 
never smoked and as seen in our study, the relationship in ex-smokers 
was inverse. Current smokers were not separated by quantity. In the 
Framingham Study, Gordon and Kannel (1986) found the association in 
non-smokers but not in current smokers. Their definition of non- 
smokers include ex-smokers in which the inverse association was
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in those who have never smoked. Cullen et al (The Busselton Study) 
found the association in non-smokers who but not in current smokers 
which included ex-smokers. In the Western Electric Study (Dyer 1977), 
total abstainers had the lowest rates of CHD mortality, but infrequent 
drinkers had high rates. The findings of low rates in non-smoking 
abstainers tends to refute the hypothesis that alcohol is protective. 
Does this imply that light or moderate drinking may be protective in 
smokers? Our data provides evidence against this. We found a U-shaped 
relationship in light smokers but not in moderate or heavy smokers, the 
group which are least likely to have modified their smoking behaviour. 
Smoking is strongly associated with development of disease and people 
who develop ill-health tend to give up smoking or reduce and the strong 
association seen in ex and light smokers may be a consequence of the 
dynamics of both smoking and drinking behaviour. Dyer et al (1977) 
found ex-drinkers to have three times the mortality rate compared to 
the rest and this was largely due to the ex-drinkers who smoked. In a 
most recent study from Klatsky et al (1990), a study of over 120000 
men and women who underwent health examinations, lifelong abstainers 
had the highest mortality rate from CAD but this was not seen in those 
who had never smoked. They had similar rates to occasional and regular 
light drinkers. Klatsky et al (1990) did not find high mortality rates 
in ex-drinkers who had given up smoking but life-long abstainers who 
gave up smoking had significantly higher rates than all other drinking 
categories. The high mortality rates in life-long abstainers in their 
study appeared to be confined to life-long abstainers who had smoked or 
who were current smokers. Since the alcohol-coronary heart disease 
relationship appears to be dependent on smoking status, the varying 
prevalence of smoking habits in the different population studies may 
account for the differences in magnitude and shape of the relationship 
seen overall.
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7.10.4 Pre-existing disease
Although most studies accept that non-drinkers contain ex-drinkers many 
of whom may have given up drinking for health reasons, studies which 
separate ex-drinkers from life-time abstainers still find an increased 
risk in teetotallers. The reasons for not drinking may be determined 
by enviromental, psychosocial or even health reasons manifest in early 
adulthood. The burden of disease in non-drinkers is rarely shown and 
is important before invoking a protective effect of alcohol. In 
studies which do not separate ex-drinkers from life-time teetotallers 
several methods have been used. Studies with no information on history 
of pre-existing disease tend to eliminate the first few years of 
follow-up. CVD disease is a chronic process and people with disease 
at entry do not necessarily die within the first few years of follow- 
up. In the majority of studies the confounding effects of pre-existing 
disease are either controlled indirectly or by simply excluding men 
with CHD and the relationship still persists. When our data was 
analysed in this way we also found a similar relationship. We have 
shown that other diseases associated with CVD mortality is also 
associated with drinking behaviour and must be taken into account, most 
notably high blood pressure, stroke, angina, chest pain and diabetes.
Our study shows no association between alcohol and risk of heart 

attacks in those without symptomatic IHD. Several major studies have 
found an "inverse" association even after taking major pre-existing 
disease into account and claim to have refuted the hypothesis that the 
high rates in non-drinkers are due to people with ill-health. The 
Kaiser Permanente Study (Klatsky et al 1986) found a strong inverse 
association with the lowest risk in the heaviest drinkers even after 
exclusion of people with "major" illnesses. However their subset of 
people free of major diseases only includes people free of major 
illnesses in the last 12 months. This study and other major studies 
have been reviewed extensively recently (Shaper 1990) and it is 
concluded that none have provided satisfactory evidence to refute the 
hypothesis that pre-existing disease may play a major role in the
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alcohol IHD relationship. Our further comments will be confined to the 
papers which have emerged since publication of this review, namely the 
Trinidad Study (Miller et al 1990), the most recent report from the 
Kaiser Permanente Study (Klatsky et al 1990), the American Cancer Study 
(Bofetta and Garfinkel 1990), the Auckland Study (Jackson et al 1991) 
and The US Health Professional Study (Rimm et al 1991) which have 
attracted large media attention concerning the protective effect of 
alcohol. The description of the sample population from these studies 
have been provided in detail in Chapter one.

1. The Trinidad Heart Study (Miler et al 1990) - In this study of 1341 
Trinidadian men aged 35-69 an inverse association with CHD mortality 
was observed even after exclusion of "ex-drinkers" and men with CHD 
(history of IHD or ECG evidence) . Their ex-drinkers, only included 
those men who did not currently drink and who also had drinking 
problems. Thus those who had given up drinking but did not report 
drinking problem were not excluded. The abstemious group in this study 
were not all life-long abstainers and many may have been ex-drinkers 
who have given up for health resons. Only those with CHD or diabetes 
had been excluded from the analysis. Their data showed the abstemious 
group to report more chest pain, dypsnoea and hypertension, factors 
associated with risk of CHD and the presence or diagnosis of which may 
condition drinking. Their group of non-drinkers - the abstemious group 
(which included ex-drinkers) and the limited criteria for exclusion do 
not provide sufficient evidence to invoke a protective effect.

2. The American Cancer Society Prospective Study (Bofetta and Garfinkel
1990) - This large study of 200,000 people showed lower risk of 
coronary heart disease deaths in light and moderate drinkers compared 
to non-drinkers. 55% of the cohort reported non-drinking, a much higher 
proportion than the national US figures and this group contained both 
life-time abstainers and ex-drinkers. No information on past drinking 
habits were available and those with evidence of CHD which was not
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defined, high blood pressure and stroke, as well as those who reported 
poor health currently and were sick at enrollment were excluded. Half 
of the population were thus excluded. Those drinking 1-5 drinks/day 
showed a 20% reduction in risk of CHD mortality compared to non
drinkers even after these exclusions. Their criteria for exclusion 
needs to be questioned. Diabetes, which is most prevalent in non
drinkers and strongly associated with CVD mortality, was not mentioned 
and their definition of CHD was not clear whether this included only 
people with history of MI and angina or whether symptomatic IHD was 
included is uncertain. Definition of "sickness" could range from minor 
operation to major illness. In the analyses where all these men were 
excluded, only age and smoking were taken into account. In a 
subsequent analysis where further adjustment was made for socioeconomic 
status only people with CHD, stroke and high blood pressure were 
excluded. They then found a 20% reduction. Their control for
smoking was also indirect and ex-smokers and never smokers, two very 
different groups of people, were combined which is inappropriate in 
controlling for smoking habits. The prevalence of smoking in the study 
was also high (70% were current smokers) and considering the extremely 
high proportion of non-drinkers, this implies that non-drinkers in this 
study had high rates of smoking unlike that seen in other studies.
It must be pointed out that despite their selective exclusion of men 
and inadequate control for smoking, the so-called protective effect has 
nevertheless diminished from the 40-50% found in most studies to just 
20%. This is a relatively small reduction which may well be attributed 
to other factors. Though abstainers did have the highest rates there 
was no difference in mortality rates between the occasional drinkers 
and regular drinkers up to 5 drinks a day.

3. Kaiser-Permanente Study (Klatsky et al 1990)- In the most recent 
report from the Kaiser Permanente Study, which involved some 124,000 
people using the same alcohol classifications, as previously described 
(page 6), a clear inverse trend was seen in people with pre-existing
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coronary artery disease risk but they still observed higher rates of 
CAD death in abstainers even after exclusion. The difference between 
occasional and regular light and moderate drinkers was small. The 
association appeared to differ by smoking status. In those who had 
never smoked life-long abstainers, occasional and light drinkers showed 
similar rates. Only moderate drinkers (3-5 drinks/day) showed 
consistently lower rates than life-long abstainers.

4. Auckland Study (Jackson et al 1991) - This study claims to have 
proven the protective effect of moderate drinking. The results from 
this study based on higher rates seen in those designated as life-long 
abstainers has to be questioned. Alcohol information was obtained 
retrospectively on alcohol consumption 3 months prior to death or an 
MI. Alcohol intake in those who had died were obtained from the spouse 
or another relative.

The reliability of those who claimed they had rarely drunk in the past 
is questionable. It is common that heavy drinkers deny their past 
drinking habits particularly after having suffered an MI. Drinking 
histories were validated using HDL-cholesterol but it well known that 
HDL-cholesterol is lowered after cessation of drinking. Although they 
had taken pre-existing disease into account (exclusion of subjects with 
prevalent coronary heart disease), their definition of prevalent CHD is 
based on (1) angina on Rose questionnaire which could not be used in 
the fatal cases and (2) previous hospital admission for CHD, which 
ignores diagnosed cases eg angina not admitted to hospital. More 
importantly it is the biological plausibility of the results presented 
which casts doubt on the interpretation of their data. Life-long 
abstainers had significantly higher rates of non-fatal MI. However 
those drinking as little as once a month and those drinking up to 8 
drinks a day showed a similar "protective" effect of about a 40% 
reduction in risk. For fatal cases both life-long abstainers and ex
drinkers showed markedly higher fatal attack rates than all drinkers.
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No dose response relationship was observed and it seems biologically 
implausible that such small amounts of alcohol could have such a 
dramatic effect. In addition ex-drinkers showed a similar protective 
effect as all current drinkers for non-fatal IHD. However, for fatal 
IHD, they showed higher rates than life-long abstainers, even though 
all men with symptomatic IHD had allegedly been excluded. The 
inconsistent findings in ex-drinkers casts doubt on the reliability of 
this group. Their limited exclusion criteria may not have removed all 
subjects who have cardiovascular or cardiovascular-related problems.

From this study, the Kaiser-Permanente Study and the American Cancer 
Society Study the data suggest that occasional drinking which is as 
little as once a month is sufficient to play a beneficial role. It 
seems biologically impausible that the occasional drink can have such 
a favourable influence on the cardiovascular system via any of the 
mechanisms proposed eg HDL-C or platelet aggregation.

5. Boston Health Professionals Study - T M s  study comprising 50,000 
health professionals seems to have provided more convincing evidence 
for a "protective" effect of alcohol on IHD specifically. Even after 
exclusion of men reporting any CVD-related diagnosis, moderate levels 
of drinking (3-5 drinks/day) was associated with about a 40% reduction 
in risk of IHD. No difference was seen between non-drinkers and 
occasional drinkers (< half drink a day on average). The difference 
between non-drinkers and regular light drinkers (1-3 drinks/day) was 
small (RR=0.8) and such difference may well be attributed to other 
factors eg physical activity, personality traits. However it appears 
that the "protective" effect is most apparent at levels of drinking 
(>21 units/week) which are regarded as unacceptable by the Royal 
College of Physician based on overall disease incidence.
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7.11 BIASES IN HOSPITALISATION DATA AND CASE-CONTROL STUDIES 
Results from studies which examine the relationship between alcohol and 
hospitalisation must be interpreted with caution as such data excludes 
death and non-fatal events which occur outside hospital. In case- 
control studies retrospective reporting of alcohol consumption tend to 
be unreliable. In a study of 90 patients participating in the York 
District Hospital Alcohol programme, they found that spouses did not 
necessarily know what their partners drink and there was a tendency for 
spouses to under report consumption. They also found patients to under 
report as well as to over report their consumption (Rowland and Maynard
1991). In a study of 17600 subjects (Longnecker MP and Macmahon B 
1988) relating hospitalisation rate in the last 12 months to reported 
alcohol consumption based on past year and past two weeks, it was found 
that life-long abstainers (those who have not had more than 12 drinks 
in their lifetime) had significantly higher rates of hospitalisation 
than current drinkers (RR=0.74, 0.57-0.96). In this analysis they
excluded those whose reported current intake in the last 2 weeks to be 
not typical of that in the last year (20%) presumably of changes or 
unreliable reporting in drinking habits. However, when they included 
these people, the relationship was attenuated and was no longer 
significant (RR=0.88, 0.68-1.13). The authors did not highlight this 
finding in the abstract of the paper nor in the main findings. This 
study illustrates the biases that inaccurate alcohol reporting or use 
of current intake without consideration for previous drinking habits 
can have on morbidity outcome.

7.12 CONCLUSION
In the BRHS a U-shaped relationship between alcohol and IHD and an 
inverse relationship with fatal attacks was observed even after 
adjustment for age, social class and smoking. These relationships were 
only apparent in manual workers, men with symptomatic IHD and ex-and 
current smokers. In non-manual workers, men who had never smoked and 
in men with no symptomatic IHD no association was seen between alcohol
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and heart attacks. There is no evidence that light drinking, levels of 
drinking considered acceptable eg up to 14 units a week confers 
protection on ischaemic heart disease. Moderate drinkers showed 
consistently lower rates of fatal attack rates compared to occasional 
and light drinkers but did not consistently show lower rates with non
drinkers in the different subgroups of the population though it may be 
argued that the numbers of non-drinkers in this study are small. 
However, moderate drinking was not associated with decreased risk of 
heart attacks in general after exclusion of men with evidence of IHD 
indicating that moderating drinking does not delay the process of 
artherosclerosis but there is the possibility that moderate drinking 
may prevent a major infarct from occurring increasing the chance of 
survival but this was only apparent in manual workers. Though our data 
does not wholly discard this possiblity, the effect even if it is real 
is small and it is important to examine this in light of the effects 
of this level of drinking on other causes of death. Such levels of 
drinking (3-5 drinks a day) is required. It is clear from the Kasier 
Permanente Study and in particular from the Cancer Study that such 
levels of drinking is significantly associated with an increased risk 
from other CVD and non-cardiovascular causes. In particular overall 
CVD mortality is not reduced and that all cause mortality is 
raised compared to light drinkers.

The dynamics of changes in both smoking and alcohol behaviour appears 
to have a major role in determining the alcohol CHD relationship. 
These are also indirect measures of prevalence of ill-health and the 
lack of association between alcohol and heart attacks seen in those 
who had never smoked, non-manual workers and in men with no symptomatic 
prevalence of IHD does not provide evidence for a protective effect of 
alcohol on heart attacks in general in this study of middle-aged 
British men. However, the possibility that moderate levels of drinking 
may confer specific protection against major infarcts from occuring can 
not be discarded.
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FIGURE 7.3 (a)
ALCOHOL AND RISK OF HEART ATTACKS 
BY 4 AGE-GROUPS
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FIGURE 7.3 (b)
ALCOHOL AND RISK OF FATAL AND 

NON-FATAL HEART ATTACKS by 4 AGE-GROUPS
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FIGURE 7.4 (a) Alcohol and risk of heart attacks
by social class 

(Adjusted for age and smoking)
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FIGURE 7.4 (b) Alcohol and risk of fatal heart attacks
by social class 

(Adjusted for age and smoking)
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FIGURE 7.5 Alcohol and risk of heart attacks
by smoking status 

(Adjusted for age and social class)
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FIGURE 7.6 Alcohol and risk of fatal heart attacks
by smoking status 

(Adjusted for age and social class)
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CHAPTER 8

OTHER ASPECTS OF ALCOHOL AND ISCHAEMIC HEART DISEASE

8.0 Abstract
The role of HDL-cholesterol and systolic blood pressure on the alcohol- 
ischaemic heart disease relationship was examined. HDL-cholesterol 
accounted for little of the lower risk of fatal attacks seen in 
moderate drinkers (10%) even after exclusion of men with pre-existing 
evidence of IHD. Systolic blood pressure accounted for about a 10% 
increase in risk of heart attacks in heavy drinkers but this was 
counterbalanced by the inverse effect of HDL-cholesterol, which 
accounted for about an 18% decrease. The overall U-shaped relationship 
between alcohol and ischaemic heart disease appeared to be independent 
of type of drink. Although the "protective" effect of alcohol was not 
seen overall in non-manual workers, non-manual workers who drank wine 
regularly had the lowest rates of heart attacks. However, this may be 
due to advantageous characteristics associated with wine drinkers 
rather than to wine being specifically "protective". Patterns of 
drinking appeared to have no influence on the alcohol/lHD relationship. 
In particular moderate daily drinkers (3-6/day) and heavy weekend 
drinkers (>6 drinks) who have similar consumption on the basis of 
estimated weekly consumption, showed similar risk of heart attacks. 
The data suggest that if moderate drinking is indeed causal then it is 
operating via some mechanism other than HDL-cholesterol.



CHAPTER 8
OTHER ASPECTS OF ALCOHOL AND ISCHAEMIC HEART DISEASE

8.1 INTRODUCTION
This chapter examines two specific areas concerned with alcohol and 
ischaemic heart disease. First, the widespread belief that alcohol is 
protective against heart disease has led researchers into exploring the 
possible mechanisms by which alcohol might exert this effect. In 
particular high density lipoprotein cholesterol has been suggested as 
a possible mechanism. Second, although there is overwhelming 
consistency in the finding of lower rates of heart attack in light or 
moderate drinkers compared to non-drinkers there is still debate as to 
whether the inverse or U-shape relationship between alcohol and 
ischaemic heart disease is dependent on type and pattern of drinking. 
In this chapter we will explore these two issues.

8.2 THE ROLE OF HDL-CHOLESTEROL AND SYSTOLIC BLOOD PRESSURE
In order to assess to what extent the influence of alcohol on high 
density lipoprotein cholesterol (HDL-C) and systolic blood pressure 
effects the risk of heart attacks, we have examined the effects of 
standardising for HDL-C and SBP in various statistical models, looking 
separately at the different end-points. To illustrate the effects of 
HDL-C on ishaemic heart disease we have adjusted first for age, social 
class and smoking and then in addition for HDL-C. Data on HDL-C was 
not available in 315 men of whom 32 had suffered a major attack. For 
all heart attacks adjusting for HDL-C increased the risk in regular 
drinkers (Table 8.1,Figure 8.1a).

Adjustment for HDL-C increased the relative risk by only 0.06 in light 
drinkers, by 0.11 in moderate drinkers and by 0.19 in heavy drinkers. 
For systolic blood pressure, adjustment had little influence on the 
relative risk seen in light drinkers and resulted in only a 0.03 
decrease in relative risk in moderate drinkers and a 0.09 decrease in 
relative risk in heavy drinkers. It appears that the "protective"
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effect of HDL-C induced by alcohol is greater than the adverse effect 
of SBP. Adjusting for both SBP and HDL-C increased the relative risk 
seen in light drinkers by only 0.05, by 0.07 in moderate drinkers and 
by 0.09 in heavy drinkers.

TABLE 8.1 Relative risk of major heart attacks adjusted for age, 
social class and smoking and in addition for HDL-cholesterol and 
systolic blood pressure accordingly.
Alcohol
intake

+age,SC, 
smoke

age,SC,smoke 
+HDL-C

age,SC,smoke 
+SBP

age,SC,smoke 
+HDL-C+SBP

Non 1.04 1.02 1.05 1.03
Occ 1.00 1.00 1.00 1.00
Light 0.81 0.87 0.80 0.86
Mod 0. 73 0.84 0.70 0.80
Heavy 0.82 1.01 0.73 0.91

When the effects of HDL-C and SBP were examined separately for fatal 
and non-fatal events (Table 8.2,8.3,Figure 8.1b,c) a significant 
inverse association was still seen with fatal heart attacks after 
adjusting for HDL-C (p=0.03) (Table 8.2). Adjustment for HDL-C 
accounted for little of the lower risk seen in light moderate and heavy 
drinkers. There was only a change in relative risk of 0.07, 0.08 and 
0.14 in light, moderate and heavy drinkers respectively. This suggests 
that some factor other than HDL-C plays a role in the relationship 
between alcohol and fatal outcome. Adjusting for systolic blood 
pressure had little effect on the association between alcohol and fatal 
events.

TABLE 8.2 Relative risk of fatal heart attacks adjusted for age, social class 
and smoking and in addition for HDL-C and SBP accordingly.
Alcohol
intake

+age,SC, 
smoke

age,SC,smoke 
+HDL-C

age,SC,smoke 
+SBP

age,SC,smoke 
+HDL-C+SBP

Non 1.28 1.25 1.29 1.25
Occ 1.00 1.00 1.00: 1.00
Light 0.91 0.98 0.91 0.97
Mod 0. 55 0.63 0.54 0.61
Heavy 0.65 0.79 0.64 0.73
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For non-fatal attacks (Table 8.3) adjusting for HDL-C increased the 
risk substantially in heavy drinkers (0.21). HDL-C appeared to have 
a greater effect on the alcohol non-fatal outcome than on fatal outcome 
in moderate and heavier drinkers. It must be remembered that although 
the protective effect of HDL-C is greatest in heavy drinkers, heavy 
drinkers did not show a lower risk of non-fatal attacks than non
drinkers or occasional drinkers. It can only be said that the risk 
would have been higher if it were not for the protective effect of HDL- 
C. The apparent protective effect on ischaemic heart disease overall 
associated with HDL-C in light and moderate drinkers is small and is 
unlikely to explain the lower rates seen in regular drinkers. In 
particular HDL-C accounted for little of the lower risk of fatal 
outcome seen in regular drinkers. HDL-C appeared to have a greater 
effect on the relationship between alcohol and non-fatal attacks than 
fatal attacks.

TABLE 8.3 Relative risk of non-fatal heart attacks adjusted for age, social 
class and smoking and in addition for HDL-C and SBP accordingly.
Alcohol
intake

+age,SC, 
smoke

age,SC,smoke 
+HDL-C

age,SC,smoke 
+SBP

age,SC,smoke 
+HDL-C+SBP

Non 0.85 0.84 0.86 0.86
Occ 1.00 1.00 1.00 1.00
Light 0. 74 0.79 0.74 0.79
Mod 0.87 0.99 0.84 0.95
Heavy 0.94 1.15 0.84 1.03

8.2.1 Pre-existing evidence of IHD
We have shown that pre-existing disease plays a major role in the 
alcohol-fatal heart attack relationship though there was still 
suggestion that moderate levels of alcohol intake was associated with 
lower rates of fatal heart attacks than occasional or light drinkers, 
even in men with no evidence of IHD. We have examined the effect of 
HDL-C on fatal attacks excluding all men with evidence of IHD 
(symptomatic and asymptomatic). Table 8.4 shows the relative risk
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adjusted for age, social class and smoking and in addition for HDL-C. 
Since all men with unavailable data on HDL- C had been excluded, the 
relative risks differ slightly from that seen in Table 7.15 which 
included all men with no data on HDL-C. The relative risk in moderate 
drinkers of 0.64 is also lower than that observed earlier (RR=0.72 in 
moderate drinkers compared to occasional drinkers, seen in Chapter 7, 
Table 7.14). This is because a disproportionate number of deaths had 
been excluded. In men with no evidence of IHD and who had no available 
data on HDL-C, 5 fatal attack occurred of which 3 were moderate 
drinkers ie more deaths than expected had been excluded. Therefore we 
are interested in looking at the change in relative risk adjusting for 
HDL-C, rather than at the absolute level of relative risk.

Table 8.4 Relative risk of fatal heart attacks adjusted for age, 
social class and smoking and in addition for HDL-C in men with no 
evidence of IHD.
Alcohol
intake

No. of 
men

No. of 
fatal cases

+age,SC, 
smoke

age,SC 
+HDL-<

Non 309 7 0.98 0.99
Occ 1329 27 1.00 1.00
Light 1878 36 0.98 0.95
Mod 1468 21 0.64 0.67
Heavy 581 11 0.83 0.91

HDL-cholesterol accounted for little of the lower risk of fatal attacks 
seen in moderate drinkers. If the protective effect of moderate
drinking on fatal attacks is indeed causal then it is operating through 
some other mechanism other than HDL-cholesterol. This is consistent 
with findings from the Lipid Research Clinic (Criqui et al 1987a), 
which found the relationship between alcohol and cardiovascular disease 
to only being partially mediated by the HDL-cholesterol pathway.
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8.3 TYPE OF DRINK AND RISK OF HEART ATTACK
It has been suggested that the type of drink is also important and that 
the protective effect is only derived from wine drinking. There have 
been conflicting reports and some have indicated that beer may also be 
protective. Few studies have been able to separate type of drink, 
notably because of the predominance of certain type of beverages in the 
different study population. In the British Regional Heart Study, the 
men were predominantly beer drinkers (60% of all drinkers). Wine 
drinkers form a minority; only 14% of all drinkers reported drinking 
any wine and only half of these drank predominantly wine. We have not 
precluded the hypothesis that moderate drinking may indeed be 
protective against ischaemic heart disease and since the study 
population consists of very few wine drinkers, it is unlikely that the 
"protective effect" is only obtained from wine drinking. However, it is 
of interest to examine the relationship betwen alcohol intake and risk 
of heart attacks by type of drink.

In the British Regional Heart Study, the majority of men are beer 
drinkers. Only 525 men reported drinking wine only, 825 drank spirits 
only, 1031 drank all types except wine and 552 men drank all types 
including wine. Because of our interest in assessing wine, beer and 
spirits we have classified the men into three categories. Those who 
report drinking wine, which included those who drank all types of 
beverages including wine (1077 men), those who drank spirits and other 
types excluding wine (1855), and those who only drank beer (4329 men). 
When we examined the alcohol-heart attack relationship separately by 
type of drink we observed that regular drinkers who drank wine did 
indeed have the lowest rate of heart attack, 5.9/1000/year compared to 
8.2/1000/year in beer drinkers and 9.l/1000/year in spirits drinker. 
The higher rates in non-drinkers and occasional drinkers compared to 
light and moderate drinkers was seen for all types of drinks even after 
adjustment for age, social class and smoking (Figure 8.2). Table 8.5 
shows the relative risk of heart attacks for the different categories 
of drinking relative to non-drinkers adjusted for age, social class and
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smoking. Light or moderate wine drinking was associated with a greater 
reduction in risk of heart attack compared to non-drinkers than other 
type of beverages (Table 8.5). Spirits drinker showed the least effect 
and indeed heavy spirit drinkers had the highest risk of heart attacks 
(Figure 8.2, Table 8.5).

Table 8.5 Relative risk of heart attack by type of bevarage adjusted 
for age, social class and smoking.

N
Beer 
RR (n)

Spirits 
N RR <n)

Wine 
N RR

Occasional
Light
Moderate
Heavy

890
1443
1399
597

1.00 (81) 
0.79 (108) 
0.76 (103) 
0.79 (45)

556
655
464
181

1.00 (52) 
0.86 (50) 
0.82 (38) 
1.16 (21)

399
445
179
54

(n)
0.92 (31) 
0.73 (25) 
0.44 (6) 
0.43 (2)

All 4329 (337) 1856 (161) 1077 (64)

The type of beverage is very much a social class phenomenen. Those who 
drink wine are predominantly non-manual workers, those who drink mainly 
beer tend to be manual workers and those who drink spirits tend to be 
non-manual workers. The relationship was therefore examined separately 
by manual and non-manual workers (Figure 8.3). In non-manual workers 
we had observed no association between alcohol intake and heart attacks 
and this was true for beer and spirit drinkers (Figure 8.3). However 
non-manual workers who were regular wine drinkers, moderate or heavy, 
had lower rates than non-drinkers and occasional drinkers of any type 
(Figure 8.3). It must be noted that the number of heavy wine drinkers 
in this study are very small. Only 42 men reported heavy wine drinking 
(33 non-manual and 19 manual). Even the number of moderate wine 
drinkers in this study is small (132 non-manual and only 45 manual 
workers). The numbers are too small to allow a positive assertion to 
be made regarding the protective effect of wine. The effect was not as 
apparent in manual workers (Figure 8.3). However, the number of manual 
workers who are moderate or heavy wine drinkers are too small to draw 
any inference. In manual workers regular drinkers except heavy spirits
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drinker had lower rates than non-drinkers regardless of type of drink. 
This may in part reflect the burden of disease and suggests that the 
"migration" hypothesis applies to all manual workers regardless of 
drink. Migration here refers to a decrease in alcohol intake sometimes 
to non-drinking over time and/or because of ill health.

8.3.1 Other studies
Several studies have found certain types of alcoholic beverage to be 
more strongly "protective" against CHD but the findings have been 
inconsistent. In an ecological comparison between 18 countries St. 
Leger et al have suggested that wine is the protective factor. Such 
study is based on crude information on population drinking habits and 
not on individuals. In a study of Japanese men living in Hawaii, Yano 
et al (1977) found beer to be the protective factor. However, in a 
Finnish study Salonen et al (1983) found no relationship between beer 
and CHD but noted an inverse association among spirit drinkers. The 
Yugoslavian CVD study found the "protective" effect to be apparent for 
all types of drinks. Henneken (1979) also observed a significantly 
lower risk of CHD in daily drinkers compared to non-drinkers for all 
types of drink and concluded that the "protective" effect is due to 
alcohol per se.

8.3.2 Wine drinkers
In the BRHS we have observed a lower risk of heart attacks in light 
and moderate drinkers compared to non drinkers and occasional drinkers 
for all types of drinks. However, with the exception of wine this was 
confined only to manual workers which may partly reflect the burden of 
ill-health. Type of drink in this study was strongly associated with 
social class and this may well be true in other studies, but these 
relationships have rarely been examined. The inconsistent findings are 
likely to relate to the difference in characteristics of the people 
drinking specific types of alcohol. In our study wine drinkers in non- 
manual workers are predominantly of social classes I and II, the social 
classes with the lowest overall mortality rates. An examination of 
their characteristics showed they tend to be men who have never smoked
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and who are less likely to drink large quantities of alcohol. They 
tend to have a lower mean body mass index and lower mean blood pressure 
and tend to be physically more active than beer or spirits drinker. 
The number of manual workers who drink wine regularly are too small to 
examine separately but they too showed significantly lower rates of 
smoking compared to beer and spirits drinkers and had lower mean levels 
of systolic blood pressure. The low rates of heart attack in non- 
manual wine drinkers may be a consequence of multiple advantageous risk 
factors rather than the specific protective effect of wine.

8.4 PATTERNS OF DRINKING AND IHD
It has been suggested that different patterns of drinking have 
different effects on coronary occlusion (Gruchow 1982). In an earlier 
report from the BRHS the patterns of drinking were examined in 
relationship to the risk of heart attacks using 6.5 year follow-up 
data. No significant association was seen between alcohol intake and 
risk of IHD after adjustment for age, smoking and social class. We have 
re-examined the relationship between patterns of drinking and risk of 
IHD in all men using 9.5 year follow-up data (Figure 8.4). All regular 
drinkers, both weekend and daily, had lower rates than non- drinkers 
and occasional drinkers. There were no significant differences in the 
rates between the regular drinking groups, although heavy daily 
drinkers had the highest rates and light daily drinkers had the lowest 
rates. Since patterns of drinking are so strongly associated with 
social class the relationship was examined separately in manual and 
non-manual workers. In both social classes there was little difference 
in the rates of IHD among regular drinkers irrespective of pattern of 
drinking after adjusting for age and smoking status (Figure 8.5). In 
particular, there was little difference in the rates of heart attack 
between heavy weekend drinkers and moderate daily drinkers even though 
on a weekly basis they were probably consuming equal amounts. Overall, 
there was little evidence to suggest that heavy weekend drinking 
carries a different risk for IHD than moderate daily drinking, even 
though the heavy weekend drinkers had less favourable risk factors.
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8.5 CONCLUSION
In this study moderate drinking has been shown to be associated with 
the lowest risk of fatal heart attack. The effect, even if it is 
causal, is not adequately explained by the HDL-cholesterol. In the 
British Regional Heart Study the relationship between alcohol and risk 
of heart attack was similar for all types of drink. Non-drinkers 
showed higher rates than light or moderate drinkers irrespective of 
type of beverage but with the exception of wine, this was confined to 
manual workers. Only in non-manual workers did regular wine drinking 
appear to be associated with a reduction in risk of heart attacks but 
this could be due to advantageous characteristics associated with wine 
drinkers rather than to wine per se. The pattern of drinking appeared 
to have little effect on the alcohol heart attack relationship. In 
particular, heavy weekend drinkers and moderate daily drinkers (3-6 
drinks/day) had similar risks of heart attack.



FIGURE 8.1
ALCOHOL AND RELATIVE RISK OF ALL HEART ATTACK, FATAL
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CHAPTER 9

ALCOHOL AND MORTALITY

9.0 ABSTRACT
The relationship between alcohol intake and all-cause mortality was 
examined in a large prospective study of 7735 middle-aged men drawn 
from general practices in 24 towns. After 9.5 years of follow-up there 
were 690 deaths. There was a U-shaped relationship between alcohol 
intake and all-cause mortality and an inverse association with 
cardiovascular mortality even after adjustment for age, social class 
and smoking. Among regular drinkers non-cardiovascular mortality 
increased with increasing intake. The inverse relationship with CVD 
mortality was only apparent in manual workers, ex-smokers and in men 
with CVD-related disorders. No association with CVD mortality was seen 
in men with no pre-existing CVD-related disorders and in non-manual 
workers. The difference in mortality pattern between the two social 
classes appear to reflect the difference in presence and burden of ill- 
health in non drinkers and occasional drinkers in the two social class 
groups. In both social classes non-drinkers had high rates of non-CVD 
mortality. The U-shaped relationship with total mortality was not 
apparent in men without CVD-related disorders. The data suggest that 
the high rates of mortality for all-causes, CVD and non-CVD causes in 
non-drinkers are to a large extent produced by pre-existing disease 
conditioning drinking behaviour and by the movement of men with ill- 
health into non-drinking or occasional drinking categories. The
concept of a "protective" effect of alcohol based on higher rates in 
non-drinkers which do not take pre-existing disease into account is 
likely to be misleading. There is no evidence to indicate that 
light/moderate drinking is protective for overall health.
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CHAPTER 9

ALCOHOL AND MORTALITY
9.1 INTRODUCTION
Although there is growing evidence that moderate drinking may confer 
protection against coronary heart disease specifically, it is apparent 
at levels of 3-5 drinks a day, generally regarded as unacceptable 
levels. Data from this study also indicates that such levels of 
drinking may be associated with lower rates of fatal heart attacks. 
This latter finding must be viewed in the light of overall health at 
such levels of drinking. An earlier report from the BRHS using 7.5 
years mortality data showed no protective effect of moderate drinking 
on overall CVD mortality and in particular for total mortality once 
pre-existing disease was taken into account (Shaper et al 1988b). This 
chapter re-examines the relationship between alcohol and all cause 
mortality using 9.5 years equal follow-up for each man and examines 
separately the relationship between alcohol and mortality from 
cardiovascular and non-cardiovascular causes.

9.2 ALCOHOL AND MORTALITY
Within the follow-up period of 9.5 years for all men there were 690 
deaths representing an overall annual death rate of 9.4 per 1000 men. 
Of these, 356 (51.6%) were attributed to cardiovascular causes (292 
IHD, 33 stroke, 31 other cardiovascular causes), 224 (32.5%) were
attributed to cancer, 38 (5.5%) to respiratory causes, 22 (3.2%) to
injury and poisoning, 9 (1.3%) to cirrhosis and 41 (5.9%) to other 
causes.

Table 9.1 and Figure 9.1 shows the crude overall annual death rate per
1000 men for all causes by the five drinking categories. Alcohol
consumption and total mortality showed a U-shaped relationship, with

2light drinkers showing the lowest mortality rate (X =16.9, 4df, 
p=0.002). The highest mortality rates were seen in non-drinkers with 
an overall annual death rate of 13.6 per 1000 men compared to 8.3 per
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1000 in the light drinkers. Heavy drinkers had higher rates than 
occasional/light/moderate drinkers. Among regular drinkers all cause 
mortality increased significantly with increasing alcohol intake.

Table 9.1 Crude mortality rate/1000/year (number of deaths) and 95% 
confidence intervals in 7729 men during a follow-up period of 9.5 years 
according to alcohol intake.
Alcohol No. of Total CVD Non-CVD
intake men causes causes

None 466 13.6 (60) 7.2 (32) 6.4 (28)
95% Cl (10.2-16.9) (4.7-9.7) (4.1-8.7)
Occ 1845 10.0 (176) 5.6 ( 98) 4.4 (78)
95% Cl (8.5-11.5) (4.5-6.5) (3.4-5.4)
Light 2544 8.3 (200) 4.5 (109) 3.8 ( 91)
95% Cl (7.2-9.4) (3.7-5.3) (3.0-4.6)
Moderate 2042 8.6 (167) 3.8 (73) 4.8 ( 94)
95% Cl (7.3-9.9) (2.9-4.7) (3.8-5.8)
Heavy 832 11.0 (87) 5.6 (44) 5.4 (43)
95% Cl (8.8-13.2) (4.0-7.2) (3.8-7.0)

Total 7729 9.4 (690) 4.9 (356) 4.5 (334)

Table 9.2 shows the excess proportion of death from all cause in the 
alcohol groups assuming that the mortality rates were equal for all 
alcohol groups. There was a 43% excess in death in non-drinkers, 6% 
excess in occasional drinkers and 18% excess death in heavy drinkers. 
Light and moderate drinkers showed lower death rates than would be 
expected if the rates were the same in all alcohol intake groups.

TABLE 9.2 Observed and expected number of deaths from all causes in 
each alcohol category.
Alcohol intake Observed Expected Excess risk
None 60 42 43%
Occ 176 165 6%
Light 200 227 -12%
Mod 167 182 - 8%
Heavy 87 74 18%
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9.2.1 Alcohol and cardiovascular mortality
The mortality trends according to alcohol consumption was different
for CVD and non-CVD causes. There was a significant overall

2association between alcohol and CVD mortality (X 4=13.4, p=0.009) with 
a tendency for risk to decrease up to levels of moderate drinking and 
rising again in the heavy drinkers (Table 9.1). Non-drinkers and 
occasional drinkers each had significantly higher risk than light and 
moderate drinkers combined, and the lowest rate was seen in moderate 
drinkers.

TABLE 9.3 Crude mortality rate/1000/year (number of deaths) for 
cardiovascular causes in 7729 men within a follow-up period of 9.5 
years according to alcohol intake.
Alcohol CVD causes
intake

IHD Stroke Other
None 5.2 (23) 1.1 (5) 0.9 (4)
Occ 4.8 (84) 0.3 (6) 0.5 (8)
Light 4.0 (96) 0.2 (5) 0.3 (8)
Mod 2.8 (54) 0.6 (12) 0.4 (7)
Heavy 4.4 (35) 0.6 (5) 0.5 (4)

4.0 (292) 0.4 (33) 0.4 (31)

Deaths from cardiovascular causes was largely attributed to ischaemic 
heart disease. When CVD deaths were divided into IHD, stroke and other 
CVD causes, the relationship between alcohol intake and IHD was similar 
to the overall pattern seen for all CVD deaths (Table 9.2). The number 
of deaths from stroke was too small to draw any statistical inference 
but non-drinkers had the highest mortality rate for stroke and moderate 
and heavy drinkers showed higher rates than occasional and light 
drinkers. There was little difference in mortality rates from other
CVD causes of deaths though non-drinkers had slightly higher rates than 
the other drinking groups. In this chapter, we will be examining 
death from cardiovascular causes ie IHD, stroke and other CVD as one 
combined end point.
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9.2,2 Alcohol and non—cardiovascular mortality
The overall association between alcohol and non-CVD mortality did not

2quite reach significance level (X 4=8.5,p=0.08) (Table 9.1). For non- 
cardiovascular causes, non-drinkers were also seen to have the highest 
rate. Light drinkers had the lowest rate and occasional drinkers had 
similar rates to moderate drinkers. Among regular drinkers however, 
risk of non-cardiovascular causes increased significantly with 
increasing intake. To further examine the relationship between alcohol 
and non-cardiovascular causes, we have examined the relationship by 
specific causes of non-cardiovascular death (Table 9.4, Table 9.5). 
There was no apparent relationship between alcohol intake and total 
cancer deaths although light drinkers had the lowest rates (Table 9.4). 
When this was divided into specific sites, no association was seen with 
lung cancer. This is rather surprising since heavy drinkers tend to be 
the heaviest smokers and smoking is causally related to lung cancer. 
For digestive tract cancer, rates tended to increase with increasing 
alcohol intake, although this trend was not significant (p=0.15) 
possibly due to the small number of deaths. Alcohol drinking has been 
positively associated with cancer of the digestive tract and the result 
from this study is consistent with a positive association.

Table 9.4 Crude mortality rate/1000/year (number of deaths) for cancer 
in 7729 men during a follow-up period of 9.5 years according to alcohol 
intake.
Alcohol Cancer
intake

Total Lung Digestive tract other
None 2.7 (12) 0.9 (4) 0.9 (4) 0.9 (4)
Occ 3.5 (61) 1.3 (23) 0.9 (16) 1.3 (22)
Light 2.4 (59) 0.6 (15) 0.8 (20) 1.0 (24)
Moderate 3.6 (69) 1.4 (27) 1.1 (21) 1.1 (21)
Heavy 2.9 (23) 1.1 (9) 1.4 (11) 0.4 (3)

3.1 (224) 1.1 (78) 1.0 (72) 1.0 (74)
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Non-drinkers had by far the highest rate for non-cardiovascular and 
non-cancer causes (Table 9.5). The largest single cause of death in 
the nondrinkers was respiratory disease (Table 9.5). Though deaths 
from cirrhosis was uncommon in the study, heavy drinkers had higher 
rates than all other drinking category. This is consistent with the 
well established association between heavy drinking and cirrhosis.

Table 9.5 Crude mortality rate/1000/year (number of deaths) for non- 
cardiovascular and non-cancer causes in 7729 men within a follow-up 
period of 9.5 years according to alcohol intake.
Alcohol Non-cardiovascular and non-cancer
intake ___________________________________________________

Respiratory Cirrhosis other total
None 1.8 (8) 0 1.8 (8) 3.6 (16)
Occ 0.3 (6) 0.1 (1) 0.6 (10) 1.0 (17)
Light 0.5 (11) 0.1 (1) 0.8 (20) 1.4 (32)
Mod 0.4 (9) 0.2 (3) 0.7 (13) 1.3 (25)
Heavy 0.4 (4) 0.5 (4) 1.5 (12) 2.4 (20)

0.5 (38) 0.1 (9) 0.9 (63) 1.5 (HO)

Figure 9.2 shows the age-adjusted rates for total mortality, 
cardiovascular and non-cardiovascular and for ischaemic heart disease, 
cancer and other non-CVD causes. Adjustment for age made little 
difference to the patterns seen.

9.3 ALCOHOL AND ADJUSTMENT FOR CARDIOVASCULAR RISK FACTORS:SIMPLE 
STANDARDISATION
In the majority of studies simple standardisation for age, smoking and 
social demographic variables have been used to take account of these 
confounding effects. As in the analysis carried out in the previous 
chapter we will first look at the relationship between alcohol and 
mortality adjusting for age, social class and smoking and then examine 
the alcohol-mortality relationship separately by these factors. Figure
9.1 b shows the mortality rates adjusted for age, smoking and social 
class for all cause, cardiovascular and non-cardiovascular causes. 
Table 9.6 shows the adjusted relative risk of mortality using
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occasional drinkers as the base group. The pattern of relationship 
remained similar to the crude rates after adjustment (compare Figure
9.1 a).

Table 9.6 Relative risk and 95% confidence limits for total, 
cardiovascular and non-cardiovascular causes adjusted for age, 
cigarette smoking and social class.
Alcohol
intake

Total CVD Non-CVD

None 1.19 (0.86,1.63) 1.08 (0.71, 1.65) 1.26 (0.79,1.99)
Occ 1.00 1.00 1.00
Light 0.82 (0.66,1.02) 0.79 (0.61, 1.07) 0.86 (0.63,1.19)
Mod 0.79 (0.64,0.99) 0.61 (0.44, 0.84) 1.04 (0.76,1.43)
Heavy 1.04 (0.79,1.36) 0.95 (0.65, 1.39) 1.14 (0.76,1.70)

After adjustment, mortality rates across the alcohol groups differed 
significantly in total (p<0.01) and in cardiovascular (p<0.01) 
mortality but not in non-cardiovascular mortality. Light and moderate 
drinking was associated with a 20% decrease in total mortality compared 
to occasional drinkers. The lower rate in moderate drinkers was 
largely due to the lower rates of CVD mortality. Although mortality 
rates did not differ significantly across the alcohol groups for non- 
cardiovascular mortality, there was a shallow U-shaped relationship, 
with non-drinkers showing the highest rate of non-CVD mortality 
followed by heavy drinkers. Among regular drinkers mortality increased 
progressively with increasing intake, though the trend was not 
significant. For cardiovascular mortality non-drinkers and occasional 
drinkers had the highest risk with risk decreasing progressively to 
levels of moderate drinking and rising again in heavy drinkers. Light 
and moderate drinking was associated with a 21% and 39% decrease 
respectively in the risk of CVD mortality compared to occasional 
drinkers. Compared to non-drinkers the reduction was 29% and 47% 
respectively. These relative risk are similar to the magnitude found 
in the majority of studies where non-drinkers or non-drinkers and 
occasional drinkers combined are used as the base group.



176
9.4 INTERACTIONS
Such simple standardisation for age, smoking and social class is likely 
to be misleading considering the strong interrelationships between 
alcohol and smoking and social class. The health of a non-drinker who 
has given up smoking is likely to be different from a non-drinker who 
has never smoked. The strong association between alcohol and social 
class may reflect differences in social and lifestyle patterns. It has 
already been shown in Chapters 3 and 6 that non-manual non-drinkers and 
manual non-drinkers tend to differ in many ways. It has also been 
shown that people tend to reduce alcohol intake as they get older, 
often due to developing ill health. Those who remain moderate/heavy 
drinkers late into middle-age are likely to be healthier people, and 
thus the mortality patterns may differ by different age-groups as 
people move down the drinking scale. In the next section we will 
explore these possible interactions.

9.5 ALCOHOL. AGE AND MORTALITY
The relationship between alcohol and total mortality was initially 
examined according to four five-year age groups (Table 9.7,Figure 9.3). 
The U-shaped mortality curve was most prominent in the older age-groups 
(50-54 and 55-59). Non-drinkers had the highest mortality in all age- 
groups except in the 45-49 year olds. Even in this age-group non
drinkers and occasional drinkers had higher rates than light drinkers. 
The high mortality in non-drinkers appears to reflect the high 
prevalence of medication observed in the various age categories 
(Chapter 3: Table 3.8). The higher rates in occasional drinkers
compared to light and moderate drinkers became more apparent with 
increasing age. For cardiovascular mortality, the difference in 
mortality pattern with age was even more striking. The "inverse" trend 
was only apparent in the two older age groups and was most prominent in 
the oldest age-group. These patterns suggests the effects of the 
dynamics of changes in drinking behaviour on mortality, people reducing 
intake as they get older, often due to developing ill health and to the
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selection bias of heavier drinkers in the older age-groups. Heavy 
drinkers who still remain heavy drinkers late in middle-age tend to be 
people with less ill-health since the heavy drinkers who develop ill 
health would tend to reduce their drinking patterns. Researchers must 
be aware of such biases occuring when studying mortality patterns 
particularly in the elderly. In a study of 1271 elderly residents aged 
> 65 from Massachusettes (Colditz et al 1987) followed for 4.5 years a 
strong U-shaped relationship was seen with total and CHD mortality. 
The authors stated that the magnitude of reduction in light and 
moderate drinkers in total mortality was larger than that seen in 
younger population but they did not consider the possibility that the 
inflated risk in non-drinkers may have been produced by people with 
ill-health reducing their intake.

A U-shaped curve for non-cardiovascular mortality was most clearly seen 
in the older age-groups (50-54,and 55-59) (Figure 9.3). Non-drinkers 
in the youngest age-group appeared to have an exceptionally high rate 
of non-CVD mortality. A possible explanation may be chronic conditions 
manifested in childhood or early adulthood which may condition drinking 
and effect mortality eg asthma. The excess death being largely due to 
respiratory disorders makes this seem possible. The adverse effect of 
heavy drinking was most clearly seen in the oldest age group. 
Premature deaths directly linked with alcohol drinking eg pancreatitis, 
cirrhosis and digestive tract cancer tend to be deaths which occur much 
later in life and may also be linked with years of exposure to heavy 
drinking. Deaths from these causes are much less common than deaths 
from cardiovascular causes. Only about 5% of deaths attributed to 
these causes occur before the age of 55. The majority of deaths from 
cancers associated with alcohol occur between the age of 55 and 74 
(OPCS mortality statistics 1985). After 9.5 years follow-up, heavy 
drinkers aged 40-50 at screening in this study would only be between 49 
and 59, when deaths from these causes are relatively few.
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9.6 ALCOHOL. SMOKING AND MORTALITY
The relationship between alcohol and mortality was examined by smoking
status. Table 9.8 shows the distribution of deaths and crude
mortality rates by alcohol and smoking status. Since age and social
class are strongly asssociated with both smoking and alcohol
adjustments were made for age and social class. The total mortality
rate from all causes, adjusted for age and social class, was greatest
in current smokers, lowest in men who had never smoked, and
intermediate in ex-smokers (Figure 9.4a). Current smokers had higher
mortality rates than all non-smokers irrespective of drinking habits
except the non-drinkers who had given up smoking. The excess mortality
in non-drinkers was largely due to the non-drinking men who had given
up smoking. It is very likely that these men have given up both
smoking and drinking as a result of ill-health. Indeed the mortality
relationship to alcohol intake in ex-smokers showed a strong inverse
pattern. Among never and current smokers, heavy drinkers had the
highest rate. Non-drinkers/occasional drinkers did not have a
particularly higher rate than light/moderate drinkers. When we
subdivided current smokers furtherinto light (1-19 cigarettes a day)
and moderate/heavy current smokers (>20/day), the U-shape curve was
very prominent in light smokers but not in moderate/heavy smokers
(Figure 9.4b). A formal test for interaction confirmed a significant

2difference in the alcohol mortality pattern by smoking status (X Q =O
16.8, p<0.05).

9.6.1 Cardiovascular mortality
For cardiovascular mortality, the inverse trend was most clearly seen 
in ex-smokers (Figure 9.5a). In current and never smokers, non
drinkers were not at higher risk than light/moderate drinkers. Again, 
when current smokers were divided into light and heavier smokers, the 
alcohol CVD relationship was different (Figure 9.5b). In light smokers 
non and occasionals had much higher risk than light/moderate drinkers. 
It it interesting that non drinkers and occasional drinkers who are
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current light smokers have much higher rates than heavier smokers with
the same drinking status. Again this suggests the tranfer of heavier
smokers into lighter smokers as ill-health develops and some may have
also been heavier drinkers. This issue will be explored in Chapter 10
using information on alcohol and smoking obtained at screening and five
years later in each man. In moderate/heavy smokers however, there was
a positive relationship, non and occasional showing the lowest rates,
though this trend was not significant. A formal test for interaction
showed a significant difference in the CVD mortality patterns by 

2smoking status (X g =17.3, p<0.01).

Table 9.7 Alcohol and crude mortality rates/1000/year by smoking 
status. Number of cases in brackets.

All CVD Non--CVD
Never No. of men 
None 150 6.3 (9) 2.1 (3) 4.2 (6)
Occ 494 5.1 (24) 2.6 (12) 2.5 (12)
Light 720 4.6 (32) 2.3 (16) 2.3 (16)
Mod 356 3.3 (11) 1.2 (4) 2.1 (7)
Heavy 98 6.4 (6) 3.2 (3) 3.2 (3)
Ex-smokers
None 144 19.8 (27) 13.1 (18) 6.6 (9)Occ 607 10.7 (62) 6.0 (35) 4.7 (27)
Light 979 8.0 (74) 4.6 (43) 3.4 (31)
Mod 723 5.7 (39) 2.3 (16) 3.4 (23)
Heavy 261 6.8 (17) 2.4 (6) 4.4 (11)
All Current
None 172 14.7 (24) 6.7 (11) 8.0 (13)
Occ 741 12.7 (90) 7.2 (51) 5.5 (39)
Light 841 11.8 (94) 6.3 (50) 5.5 (44)
Mod 959 12.8 (117) 5.8 (53) 7.0 (64)
Heavy 473 14.3 (64) 7.8 (35) 6.4 (29)
Liaht
None 77 15.0 (11) 8.2 (6) 6.8 (5)
Occ 290 14. 5 (40) 10.2 (28) 4.3 (12)
Light 363 11.6 (40) 6.4 (22) 5.2 (18)
Mod 333 12.6 (40) 6.3 (20) 6.3 (20)
Heavy 124 17.0 (20) 8.5 (10) 8.5 (10)
Mod/heavv
None 95 14.4 (13) 5.5 (5) 8.9 (8)
Occ 451 11.7 (50) 5.4 (23) 6.3 (27)
Light 478 11.9 (54) 6.2 (28) 5.7 (26)
Mod 626 12.9 (77) 5.5 (33) 7.4 (44)
Heavy 346 13.3 (44) 7.6 (25) 5.7 (19)
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9.6.2 Non-cardiovascular mortality
For non-cardiovascular deaths, non-drinkers had the highest rate in 
all non-smokers (never and ex-) (Figure 9.6a). In current smokers they 
shared similar rates to heavy smokers. Overall, the alcohol/non- 
cardiovascular mortality pattern was similar in the three smoking 
groups. When this was divided into light and heavier smoking, non
drinkers who were heavier smokers had the highest mortality rate from 
non-CVD causes (Figure 9.6b). The high rates of non-CVD mortality 
seen in never smokers who did not drink may be due to the presence of 
chronic diseases in early adulthood conditioning drinking possibly 
because of regular medication.

9.6.3 Comments
Few studies have examined the alcohol-mortality relationship stratified 
by smoking, but in the ones thao do, the relationships have been 
inconsistent. Our findings are similar to those seen in the Whitehall 
Study and the Kaiser-Permanente Study (Klatsky et al 1981). The 
Whitehall Study also showed an inverse relationship in ex-smokers, a 
strong U-shaped relationship in current smokers and little difference 
between alcohol drinking categories in never-smokers, though non
drinkers had slightly higher rates. Current smokers were not 
subdivided by quantity smoked. In the Kaiser -Permanente Study a 
strong U-shaped relationship was seen in current and ex-smokers but no 
association was seen in those who had never smoked. In our study, the 
higher rates of mortality seen in non-drinkers was most evident in ex
smokers and light smokers. This is in keeping with the "migration" 
hypotheses, ie people changing their drinking and smoking behaviour due 
to ill health. Smoking is an addictive behaviour and giving up smoking 
is probably more difficult than giving up drinking. Those who give up 
both drinking and smoking are likely to be less healthy than other 
groups, an issue which will further be explored in Chapter 10. It is 
possible that even among the light smokers, some may have been both
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heavier drinkers and heavier smokers in the past. In particular, non
drinkers did not show a higher risk of CVD mortality in either heavy 
smokers nor in those who had never smoked, both categories of smoking 
which are less likely to have experienced a change in smoking habits.
The Chicago study (Dyer et al 1977) found that excess mortality in 

non-drinkers was largely associated with current smokers. The majority 
of studies that find a U-shaped relationship even in non-smokers, have 
combined ex-smokers and never smokers, two completely different groups 
of people. In our study it is seen that the alcohol mortality pattern 
is different in these two groups. It is therefore difficult to 
interpret the alcohol mortality in non-smokers when ex-smokers and 
never-smokers are combined.

9.7 ALCOHOL. SOCIAL CLASS AND MORTALITY
The relationship between alcohol and mortality was examined separately
by social class. Figure 9.7 shows the mortality rates adjusted for age
and smoking. Manual workers had higher mortality rates than non-manual
workers at each level of alcohol category even after adjusting for age
and smoking (Figure 9.7). The relationship was similar in both social
classes, except in heavy drinkers. Non-manual heavy drinkers were seen
to have a relatively low mortality rate. The number of non-manual
heavy drinkers is small. In both social classes, non-drinkers had the
highest mortality rate. For cardiovascular disease, the relationship
between alcohol intake and mortality observed in Figure 8.1 was seen
only in manual workers. In manual workers the highest mortality was
seen in the non-drinkers and even occasional drinkers had higher
mortality rates than light or moderate drinkers. There was no apparent
association between alcohol intake and CVD mortality in the non-manual
workers. Indeed, non-manual non-drinkers had the lowest mortality
rates and there was no difference between occasional, light or moderate
drinkers. A formal test for interaction showed a significant
difference in the association between alcohol intake and CVD mortality

2between the two social class groups (X ^=10.4, p<0.05). The high total
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mortality seen in non-manual non-drinkers was largely due to non- 
cardiovascular causes, for which they had the highest mortality rate. 
In both social classes, non-drinkers showed an increased risk of non- 
cardiovascular deaths In manual workers, there was a tendency for non- 
cardiovascular mortality to increase with increasing intake from 
occasional to heavy drinking. In non-manual workers, occasionals also 
had high rates and there was little difference between the risk of non- 
CVD mortality among regular drinkers. A test for the difference in 
trend was not quite significant (p=0.08).

9.7.2 Differences in mortality patterns by social class:the association 
with underlying disease
Few studies have examined the relationship stratified by social class 
or occupational status. The Puerto Rican study (Kittner et al 1983) 
observed an inverse association only in men with above median income 
but not in those from the poorer segment of the population. Different 
patterns of drinking have been considered in attempting to explain the 
differences eg binge versus regular daily drinking. The difference in 
mortality pattern between manual and non-manual workers in our study 
reflects the difference in morbidity patterns according to alcohol 
intake observed between the two social classes (Chapter 6) and it is 
very likely that non-drinking status in manual workers results from a 
different set of factors to those encountered in non-manual workers. 
They differ in many ways other than just their non-drinking status eg 
physical activity, disease, smoking habits. Since manual workers tend 
to be heavier drinkers, there is a stronger tendency for men to move 
down the drinking category as they develop ill-health.

When we examined the prevalence of disease by the five alcohol 
categories separately in manual and non-manual workers we observed that 
in manual workers, the prevalence of CVD-related diseases tended to 
decrease with increasing intake. But this was not as apparent in non- 
manual workers (Chapter7;Table 7.7). However in non-manual workers,
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both non-drinkers and occasional drinkers had higher rates of 
medication than regular drinkers. In particular occasional drinkers 
had high rates of use of pain-killers, bronchitis and other conditions 
which may be associated with life-threatening diseases. This may be 
associated with the high rates of non-cardiovascular disease in non- 
manual occasional and non-drinkers. In addition, we have observed that 
in non-manual workers nearly half of those who report non-drinking turn 
out to be life-long teetotallers whereas in manual workers only 25% of 
non-drinkers are life-long abstainers. In both social classes ex
drinkers had high morbidity patterns (Chapter 6;Table 6.9) but lifelong 
tee-totallers differed between manual and non-manual workers. In 
manual workers in whom drinking is very much a part of the way of life 
the reasons for being a teetotaller may be different from that of a 
non-manual worker. Indeed, in non-manual workers they did not have a 
high prevalence of disease or medication but in manual workers 
teetotallers were less healthy than drinkers. They had high rates of 
diabetes and asthma, conditions which may be manifest early in life and 
they also had high rates of medication and pain-killers. This indicates 
that manual workers who are life-long abstainers tend to do so for 
reasons of health whereas in non-manual workers they abstain for other 
reasons. Though we have not differentiated ex-drinkers and
teetotallers in the analysis it is apparent that non-drinkers in manual 
workers, who are predominantly ex-drinkers and even the teetotallers 
who are less healthy contribute to the excessive mortality seen in 
manual non-drinkers and the difference in mortality patterns between 
manual and non-manual non-drinkers. The mortality patterns of ex
drinkers and teetotallers will be examined in Chapter 10.

The absence of association for CVD mortality seen in non-manual workers 
provides evidence against the protective effect of alcohol on 
cardiovascular mortality overall as one would expect to see this in 
both populations if there were a true beneficial effect.
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9.8 PRE-EXISTING CV or CV-RELATED DISEASE AND MORTALITY
In chapter 6 we have shown that middle-aged men tend to reduce their 
alcohol intake over time, that heavy drinkers show the largest 
reduction and that men who have had illnesses diagnosed by a doctor 
are more likely than other men to have reduced their alcohol intake or 
stop drinking. Compared with drinkers, ex-drinkers include a higher 
proportion of men who recall a diagnosis of ischaemic heart disease, 
high blood pressure, or diabetes and a higher proportion with evidence 
of ischaemic heart disease on questionnaire or electrocardiogram. 
Because the U-shaped curve for total mortality depends heavily on the 
pattern of cardiovascular deaths, we have examined the patterns for 
total mortality, CVD mortality and non-CVD mortality among men who were 
able to recall at initial screening a doctor diagnosis of at least one 
cardiovascular or cardiovascular-related disease. These include IHD, 
"other heart trouble", stroke, high blood pressure, diabetes and gout. 
They were compared with those men without recall of a doctor diagnosis 
of any of these diseases at initial screening.

Figure 9.8 shows the mortality rates for total,CVD and non-CVD causes 
adjusted for age, social class and smoking in the two groups and Table 
9.11 illustrates the relative risk of mortality for all causes, CVD 
and non-CVD causes adjusted for age, social class and smoking in the 
two groups. The total mortality pattern was strikingly different in 
those with and without underlying disease. There was an "inverse" 
trend for both total and in particular for CVD mortality in those with 
disease. In those without CVD or CVD-related diseases there was little 
association between total mortality and alcohol intake, though heavy 
drinkers had the highest rates and total mortality tended to increase 
with increasing intake among regular drinkers. For CVD mortality there 
was little difference between non/occasional/light and moderate 
drinkers but risk was raised in heavy drinkers. Heavy drinkers showed 
a significant increase in risk of CVD mortality compared to the rest 
combined (p<0.05). A formal test for interaction showed a significant
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difference in the alcohol-total and alcohol-CVD mortality patterns

2 2 between the two groups (total:X ^=9.6, p <0.05; CVD: X ^=18.5,p<0.01).

Cardiovascular and non-cardiovascular mortality
In Chapter 7 when we examined specifically the relationship with fatal 
heart attacks in men with no CV or CV-related diseases (Chapter 7;Table 
7.9), we noted that moderate drinkers had over a 20% reduction in fatal 
attack rates compared to non/occasional/light drinkers although this 
difference was not significant (RR=0.77 vs 1.00 in occasional 
drinkers). However, when this was examined in relation to all CVD
deaths, which included stroke, moderate drinkers showed similar rates 
to non/occasional/light drinkers (Table 9.9). Several studies have 
shown that such levels of drinking is associated with an increase in 
stroke attacks (Blackwelder et al 1980). A recent report from the BRHS 
(Shaper et al 1991) showed moderate drinkers to have slightly higher 
but non-significant risk of stroke than non-drinkers or occasional 
drinkers when pre-existing disease was taken into account. Thus, even 
if the beneficial effect of moderate drinking on IHD specifically is 
causal, this is counter-balanced by the increase in risk of stroke and 
no benefit is seen on overall CVD mortality.

For non-cardiovascular causes non-drinkers and heavy drinkers shared 
the highest rate in men with recall of a doctor diagnosed disease. In 
men with no recall of CVD-related diseases there was little association 
between alcohol intake and non-cardiovascular mortality, although light 
drinkers had the lowest rates. The lack of positive association seen 
in heavy drinkers may be due to several possible factors. Causes of 
death directly associated with alcohol intake eg pancreatitis, 
digestive cancer are deaths which tend to occur much later in life. 
Comparisons are made with non-drinkers and occasional drinkers who may 
have a higher prevalence of chronic conditions. Compared to light 
drinkers, moderate and heavy drinkers showed a higher risk.
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Table 9.8 Relative risk for cardiovascular causes in men with and 
without cardiovascular or cardiovascular-related disorders adjusted for 
age, social class and smoking.

No recall of any CV or CV-related disorder
Alcohol
intake N Total CVD Non-CVD

(389) (157) (232)
None 320 0.92 (0.57,1.49) 0.84 (0.38, 1.86) 0.98 (0.57, 1.79)
Occ 1432 1.00 1.00 1.00
Light 1952 0.85 (0.64,1.14) 1.00 (0.64, 1.56) 0.77 (0.54, 1.11)
Mod 1538 0.96 (0.72,1.31) 0.90 (0.57, 1.40) 1.00 (0.70, 1.43)
Heavy 614 1.17 (0.80,1.97) 1.52 (0.90, 1.11) 0.92 (0.57, 1.44)

Alcohol 
intake N

recall of at least one CV or CV-related disorder

Total
(301)

CVD
(199)

Non-CVD
(102)

None 146 1.23 (0.76,1.99) 0.95 (0.56,1.65) 1.88 (0.88,3.90)
Occ 415 1.00 1.00 1.00
Light 592 0.75 (0.53,1.06) 0.65 (0.44,0.98) 1.13 (0.62,2.10)
Mod 504 0.55 (0.38,0.80) 0.41 (0.26,0.65) 1.15 (0.62,2.10)
Heavy 218 0.78 (0.49,1.23) 0.51 (0.29,0,90) 1.72 (0.85,3.46)

9.8.1 Burden of disease in men with CV or CV-related disorders
The inverse CVD mortality pattern seen in those with history of CV or 
CV-related disease is similar to that observed for fatal heart attacks 
(Chapter 7, Table 7.9). A likely explanation is that those with severe 
illness are more likely to reduce their intake of alcohol. In an 
earlier report we had shown that non-drinkers in this group of men did 
indeed have the highest burden and severity of cardiovascular disease 
followed by occasional drinkers (Shaper et al 1988b). Table 9.10 shows 
the table of the burden of CVD disease extracted from that report. It
can be seen that non-drinkers had the highest prevalence of all these
criteria and there was a tendency for the burden of CVD-related
disorders to decrease with increasing intake.
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Table 9.9 Burden of disease in 1843 men with recall of one or more 
doctor-diagnosed CVD or CVD-related diseases at initial screening.

Alcohol intake
None Occ Light Mod Heavy

> 2 CVD-related 26.7 21.1 19.8 18.1 18.8
disorders (%)

Recall of IHD and on 28.8 21.0 18.2 11.3 13.8
regular treatment (%)
IHD on questionnaire 41.8 35.8 28.4 28.2 30.3
> 3 disorders (%) 26.7 21.9 16.4 18.0 20.6
On regular treatment (%) 67.1 57.1 55.3 47.4 52.3

9.9 LENGTH OF FOLLOW-PP
In studies that do not differentiate between ex-drinkers and lifelong 
teetotallers, and which do not have information on pre-existing 
disease,it has been hypothesised that i^ non-drinkers contain a high 
proportion of people with ill-health, then death rates should be high 
in the early years of follow-up. It is important to point out that, 
many people who do give up because of ill-health do so because they 
have developed chronic conditions eg diabetes, high blood pressure, 
heart trouble and they do not necessarily die within two or three year 
of follow-up though they are at much greater risk of CVD deaths. We 
have examined the survival pattern for both total and CVD mortality by 
the five alcohol categories by year of follow-up. It was seen that 
within the first four years of follow-up, survival rates were similar. 
Survival rates started to diverge at year 5 where non-drinkers showed 
a lower survival rate than all other alcohol groups (Figure 9.9).

9.10 PATTERNS OF DRINKING AND MORTALITY
It has been speculated that different patterns of drinking eg heavy 
weekend drinking vs regular drinking, may have different effects on 
mortality. This is certainly true for blood pressure and hypertension 
but less is known about the overall effect on mortality. The majority 
of studies have focused on average consumption per week but there is 
general belief that on a weekly basis, though average consumption may 
be similar, lighter drinking spread over the week is better than heavy 
drinking over a short period of time. We have therefore examined the
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mortality patterns by the 8 drinking category groups with particular 
interest in comparing mortality patterns of heavy weekend and daily 3- 
6 drinkers who are classified as moderate drinkers on a weekly basis. 
Figure 9.10 shows the unadjusted mortality rates for total mortality 
as well as the rates adjusted for age, smoking and social class. 
Within both weekend and daily drinkers, overall mortality increased 
with increasing intake and this was seen even after adjustment for age, 
social class and smoking although the difference was less marked. In 
particular, heavy weekend drinkers had higher total mortality rates 
than moderate daily drinkers although this difference was not 
significant (RR=1.36,p=0.09)

9.10.1 Cardiovasular and non-cardiovascular causes
When divided into CVD and non-CVD mortality (Figure 9.10 b/c), there 
was little difference in CVD mortality between light and moderate 
drinkers irrespective of their pattern of drinking. In particular 
heavy weekend drinkers and moderate daily drinkers had a similar risk 
of CVD mortality after adjustment for age, social class and smoking. 
Heavy daily drinkers had higher risk than all regular drinkers. For 
non-cardiovascular mortality however (Figure 9.10c), heavy weekend 
drinking appeared to have more adverse effect on non-CVD mortality than 
moderate daily drinking and this was seen in both manual and non-manual 
workers (data not shown). Indeed, they shared similar risk to heavy 
daily drinkers. Within weekend and daily drinkers non-CVD mortality 
increased with increasing intake. There is suggestion that short bouts 
of heavy drinking is more detrimental to health than regular moderate 
drinking even though the average consumption may be similar.

9.11 OTHER STUDIES
9.11.1 British studies - The findings of a U-shaped curve between 
alcohol and total mortality and an inverse association with CVD 
mortality is similar to the findings from another British prospective 
study:the Whitehall Study. In the BRHS the U-shape curve appeared to 
be produced by the presence of ill-health in non drinkers and
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occasional drinkers. The Whitehall Study found a U-shaped curve in 
both "healthy" and "unhealthy” men (diabetes, any symptoms of CVD, 
chronic respiratory disorders and medication) although it was more 
prominent in those with ill-health. The authors conclude that "the 
results are what one would expect if moderate levels of drinking were 
protective". However, as already highlighted, the designation of men 
to the non-drinking category in this study is inaccurate and 
unreliable.

9.11.2 Other studies
Although a U-shaped relationship between alcohol and total mortality
has been found in the majority of studies, few have separated ex
drinkers from life-long abstainers or have taken pre-existing disease 
into account. In the Western Electric Study (Dyer et al 1980),
although moderate drinkers (4-5 drinks/day) showed the lowest rate of 
CHD death, overall mortality was not decreased compared to non
drinkers. In the Honolulu Study (Blackwelder et al 1980) a clear U- 
shaped relationship was found but non-drinkers included ex-drinkers. 
In studies which have separated ex-drinkers from life-long abstainers, 
ex-drinkers have the highest mortality but life-long abstainers had 
similar risk to light and moderate drinkers. In the Japanese physician 
study (Kono et al 1983) ex-drinkers had the highest risk but there was 
no significant difference in total mortality between life-long
abstainers and lighter drinkers. In the Kaiser-Permanente study 
(Klatsky et al 1990) ex-drinkers had the highest mortality rate largely 
due to an increase in non-CVD causes. Moderate drinkers had similar 
rates to life-long abstainers. Light drinkers (<2/day) showed a small 
reduction (RR=0.9). Such magnitude is very small and may well be due 
to other factors. In the American Cancer Study (Bofetta and Garfinkel 
1990), up to 2 drinks a day was associated with a small reduction in 
all-cause mortality compared to life-long abstainers but thereafter 
mortality increased. The relative risk was also of a small magnitude 
(RR=0.8) and such difference may be due to other traits and only people 
with selected illnesses had been excluded.
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9.11.3 Other cardiovascular and non-cardiovascular causes 
Although the majority of studies find moderate drinkers (> 3 drinks) to 
have significantly lower mortality rates from IHD specifically than 
non-drinkers or occasional drinkers, most studies show that the risk of 
other cardiovascular and non-cardiovascular causes, in particular 
stroke and cancer, to increase at such levels of drinking. When men 
with CVD-related disorders were excluded we did not find a beneficial 
effect of light/moderate drinking on all CVD mortality, unlike that 
seen for moderate drinking and fatal heart attacks specifically. In 
particular there was no overall benefit on total mortality (Table 
9.11). It is also well recognised that alcohol is associated with 
accidents and violence particularly in younger men. In a study of 
Swedish conscripts aged 30-54, a positive association was seen between 
alcohol and total mortality largely due to an increase in accidents and 
violence (Andreasson et al 1988). The American Cancer Study (Bofetta 
and Garfinkel 1990) found cancer mortality to increase sharply in those 
drinking at least 2 drinks a day.

9.12 CONCLUSION
Although moderate drinkers in the majority of studies show a marked 
reduction in CVD or CHD mortality, there is no clear benefit to overall 
health. Indeed some studies have even shown all-cause mortality to be 
higher in moderate drinkers than life-long abstainers. Even if the 
lower rates of IHD mortality in moderate drinkers is causal, the 
effects are small and must be weighed against the adverse effects on 
other causes of deaths as well as the social consequences of drinking 
including damage to family life and work performance, associated with 
drinking. Statements encouraging light or moderate drinking based on 
lower rates of IHD in these drinking categories are misleading and the 
health implications of alcohol must be viewed in the light of overall 
health. There is no evidence that light drinking (up to 2 drinks a 
day) carries any hazard to health. Teetotalism "may not be everyone's 
cup of tea" but "alcohol deficiency" is unlikely to carry any risk to 
overall health.
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FIGURE 9.2 ALCOHOL AND AGE-ADJUSTED MORTALITY RATES FOR 
. TOTAL, CVD, NON-CVD, CANCER AND OTHER CAUSES
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FIGURE 9.3 ALCOHOL AND MORTALITY R ATES/1000 /YEAR
BY 5 YEAR AGEGROUPS
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FIGURE 9.4 ALCOHOL AND TOTAL MORTALITY BY SMOKING STATUS
(Adjusted for age and social class)
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FIGURE 9.5 ALCOHOL AND CVD MORTALITY BY SMOKING STATUS 
(adjusted for age and social class)
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FIGURE 9.6 ALCOHOL AND NON-CVD MORTALITY BY SMOKING STATUS 
(adjusted for age and social class)
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FIGURE 9.7 ALCOHOL AND ADJUSTED MORTALITY RATES
BY SOCIAL CLASS (ad jus ted  for  age and smok ing)
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FIGURE 9.9 SURVIVAL CURVE FOR EACH ALCOHOL GROUP
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FIGURE 9.10 PATTERNS OF DRINKING AND UNADJUSTED AND 
ADJUSTED MORTALITY R A TE/1000 /YEAR
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CHAPTER 10:CHANGES IN DRINKING HABITS AND MORTALITY: EX-DRINKERS AND 
TEETOTALLERS
10.0 ABSTRACT
The relationship between changes in drinking behaviour over a five year 
period and 4.5 year mortality was examined in 7275 middle-aged British 
men. Those who had reduced intake or given up were more likely to be 
manual workers, to be continuing current smokers and to have developed 
ill-health in the preceding 5 years. Development of ill-health in the 
preceding 5 years, particularly of IHD, stroke or diabetes has strong 
influence on both giving up drinking and smoking. Compared to subjects 
whose drinking remained stable, those who had reduced intake 
particularly to non-drinking status had an increased mortality from all 
causes, more marked for non-CVD mortality. Moderate/heavy drinkers who 
had reduced intake substantially since screening had higher rates of 
both CVD and non-CVD mortality than those who remained moderate/heavy 
drinkers, apparently associated with the development of ill-health. 
Subjects who had given up completely had an increase in both CVD and in 
particular in non-CVD mortality than all current drinkers. The 
increased mortality in ex-drinkers appears to be explained by the 
severity and nature of disease developed between screening and 5 years 
later, as subjects who give up drinking with no apparent CVD problems/ 
cancer or poor health did not have an increased risk of CVD mortality. 
Life-long teetotallers had higher rates of all-cause mortality than 
drinkers, largely due to the high rates of non-CVD mortality. For CVD 
mortality, they had low rates. The high mortality rates in 
teetotallers was largely due to the excess death rate in teetotallers 
who had ever smoked (ex- and current). Teetotallers who had never
smoked had the lowest mortality rate from all causes and CVD causes. 
Teetotallers who smoked had more adverse characteristics likely to 
increase their mortality and had a high burden of disease compared to 
occasional/light drinkers who smoked. The data provides further
evidence to support the suggestion that the observed alcohol-mortality 
relationships are to a large extent produced by the movement of men 
with ill-health into non-drinking or occasional drinking categories and 
emphasise the importance of examining the characteristics of life-long 
abstainers when using them as a baseline group to measure the effects 
of alcohol.
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CHAPTER 10

CHANGES IN DRINKING HABITS AND MORTALITY:
EX-DRINKERS AND TEETOTALLERS

10.1 INTRODUCTION
In Chapters 7 and Chapter 9 we have examined the relationship between 
alcohol and coronary heart disease and all-cause mortality using 
alcohol intake obtained at screening and morbidity and mortality data 
on follow-up from screening. The differences in these relationships by 
social class, smoking and pre-existing disease has led to the 
hypothesis that the inverse relationship between alcohol and 
cardiovascular disease may be produced by the movement of men downwards 
in drinking category as ill-health develops. In particular, we have 
shown the strong inverse association between alcohol and risk of CVD 
mortality or coronary heart disease to be most prominent in ex-smokers 
and in men with pre-existing cardiovascular or cardiovascular-related 
disease. It seems very likely that a considerable proportion of people 
who give up smoking and drinking do so as a consequence of ill health. 
In Chapter 6 we have shown that ill-health, in particular doctor 
diagnosis of ischaemic heart disease or being put on regular 
medication was strongly associated with major reduction in drinking and 
that ex-drinkers have a very high prevalence of disease. In this 
chapter we will explore further the dynamics in changes of drinking 
habits, with concern not only for those who have given up drinking but 
also for those who have reduced drinking, as well as those who have 
given up smoking. We will relate this to disease patterns and to 
mortality outcome.

This chapter will concern three main areas:
(1) Section 10.1 will explore the interaction between changes in 
smoking and drinking patterns in relation to development of disease.
(2) Section 10.2 will explore the relationship between changes in 
drinking habits and mortality and discuss the effects this has on the 
alcohol-mortality-coronary heart disease patterns.
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(3) Section 10.3 will illustrate these effects by examining the 
relationship between alcohol and mortality and risk of heart attacks 
using categorisation of alcohol intake at Q5 and follow up from Q5 and 
discuss the bias in self-selection which may influence the mortality 
patterns in cohort studies. At the same time we will be able to 
examine separately the mortality patterns of lifetime teetotallers and 
ex-drinkers.

10.2 CHANGES IN DRINKING AND SMOKING HABITS: THE INFLUENCE OF DISEASE 
In this section we are concerned with categorisation of alcohol intake 
and smoking behaviour, based on information at screening and on changes 
taking place by Q5, in order to provide a better understanding of the 
relationship between mortality, alcohol and smoking, particularly in 
ex-smokers. The analysis is therefore confined to the 7275 men who 
completed the fifth year questionnaire ie a cohort of men who survived 
at least five years after initial screening.

10.2.1 Classification of alcohol and smoking patterns at 05 
Alcohol categories
Using information obtained at both Q1 and Q5, we divided the men into 
6 alcohol categories:
1) Teetotallers - those who have never drunk alcohol.
2) Long term ex-drinkers - those who were ex-drinkers at screening (Ql) 
and at Q5.
3) Stable drinkers (No change or no decrease) - those who remained 
within the same drinking category or increased their drinking. Since 
we are primarily concerned with reduction in drinking status, those who 
have increased have been grouped with those who did not change. Only a 
small proportion had in fact increased.
4) Minor reduction - those who had moved down one category but not to 
non-drinking status eg heavy to moderate or moderate to light or light 
to occasional drinking over 5 years.
5) Manor reduction - Heavy drinking to light drinking or moderate 
drinking to occasional drinking over 5 years.
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6) Given up - All occasional or regular drinkers at Q1 who report no 
drinking at Q5.

The distribution of men in each of these alcohol categories is shown 
below:

N %
Teetotallers (TT) 204 2.8
Long term ex-drinkers 108 1.5
Stable drinkers 4285 59.8
Minor reduction 1782 24.9
Major reduction 400 5.6
Given up 388 5.4
(recent ex-drinkers) _____

7167

Smoking categories at Q5
The men were divided into 4 smoking categories: 1) those who had never 
smoked, (2) those who were ex-smokers at time of screening and at Q5
(3) those who report current smoking at Q5, and (4) those who have 
given up smoking over the 5 years since screening (recent ex-smokers). 
108 men did not provide adequate information on drinking behaviour and 
115 men did not provide adequate information on smoking. These 223 men 
were excluded from the analysis which involved cross-tabulating smoking 
and drinking. Table 10.1 shows the distribution of men by the alcohol 
and smoking categories.

TABLE 10.1 Distribution of men by the alcohol and smoking categories 
and distribution of smoking categories by alcohol intake.

Smoking category
Alcohol
category

Never
(1706)

Ex at Q1/Q5 
(2353)

Current
(2264)

Given up 
(729)

All

TT 91 (45%) 57 (28%) 44 (22%) 10 (5%) 100%
Long term ex- 15 (14%) 34 (32%) 39 (38%) 17 (16%) 100%
Stable drinkers 1087 (34%) 1466 (34%) 1266 (23%) 404 (9%) 100%
Minor reduction 389 (22%) 575 (32%) 586 (35%) 204 (11%) 100%
Major reduction 46 (12%) 119 (30%) 175 (46%) 48 (12%) 100%
Given up 78 (29%) 102 (26%) 154 (33%) 46 (12%) 100%
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10.2.2 Development: of disease
The interaction between smoking and changes in drinking was examined in 
relation to development of doctor diagnosed disease and other measures 
of health. Those who have given up both smoking and drinking or those 
who have made a major reduction in alcohol intake are the group in 
which we are most interested. Because of the relatively small number, 
significance tests were only carried out for overall differences 
between the drinking categories and the smoking categories and not for 
any interaction or comparisons within the specific smoking and alcohol 
categories. Our primary interest was in the patterns seen by changes 
in smoking and alcohol intake, particularly on CVD disease.

Ischaemic heart disease (301 new cases\
Table 10.2 shows the proportion of men within each smoking and alcohol 
categories with newly diagnosed IHD in the five years between Q1 and 
Q5.

TABLE 10.2 Proportion (%) of men in each smoking and alcohol 
categories with newly diagnosed IHD between Q1 and Q5.

Smoking category
Alcohol 05 Never Ex at Q1 Current Given up All
TT 0 3.5 4.6 0 2.0
Long term ex- 0 8.8 15.4 11.8 10.2
Stable 2.1 3.3 2.5 10.4 3.5
Small reduction 2.1 3.5 4.1 11.3 4.2
Major reduction 6.5 10.1 5.7 22.9 9.0
Given up 6.4 10.8 3.3 15.2 7.2

2.3 (39) 4.1 (96) 3.4 (78) 11.7 (85)

Overall there was a tendency for recall of diagnosed IHD in the 5 year 
period to increase with increasing alterations in drinking (p<0.0001). 
In particular, those who had made a major reduction or those who had 
given up drinking completely had a much higher proportion of men who 
had developed a doctor diagnosis of IHD than those whose drinking 
patterns had been stable (9% and 7% vs 3.5%) (Table 10.2). This was 
also seen for smoking in which current smokers at screening who had 
given up over 5 years were more likely to have developed IHD than those 
who remained current smokers (11.7% vs 3.4%) (p<0.0001). Within all
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smoking categories those who had made major alterations in drinking had 
higher rates of IHD than those whose drinking had been stable. In 
particular, those who had made major alterations in drinking as well as 
given up smoking had the highest rates of doctor diagnosed IHD between 
screening and 5 years later. Teetotallers and long term ex-drinkers 
were quite different with respect to development of IHD. Long term ex
drinkers had much higher rates than teetotallers presumably because 
they were in worse health at time of screening. Teetotallers overall 
had lower rates of doctor diagnosed IHD than those whose drinking 
habits had been stable except among current smokers who were life-long 
teetotallers, in whom the rate was nearly two-fold. In ex-smokers at 
screening, the rates were similar to those whose drinking had been 
stable. This suggest that the higher disease rate in teetotallers who 
smoke may be smoking-related. The data clearly illustrates the 
influence of developing IHD on giving up smoking and drinking.

High blood pressure (501 new cases)

TABLE 10.3 Proportion (%) of men in each smoking and alcohol 
categories with newly diagnoses high blood pressure between Q1 and Q5.

Smoking category
Alcohol 05 Never Ex at Q1 Current Given up All
TT 6.6 0 6.8 10.0 5.4
Long term ex- 13.3 20. 6 15.4 17.7 16.7
Stable 5.8 6.6 4.8 8.2 5.9
Small reduction 7.2 10.1 6.8 10.8 8.4
Major reduction 8.7 14.3 7.4 8.3 9.8
Given up 9.0 7.8 5.8 13.1 7.7

6.4(110) 7.9(186) 5.8(132) 9.5 (65)

Giving up smoking was not as strongly associated with diagnosis of 
hypertension as with a diagnosis of IHD, although those who had given 
up had higher rates than those who remained smokers (p=0.003) (Table 
10.3). Diagnosis of hypertension was strongly associated with drinking 
patterns (p<0.0001). Teetotallers and those whose drinking habits had 
been stable had similar rates of doctor diagnosed hypertension. Long 
term ex-drinkers had very high rates. Those who had made major and 
minor reductions in alcohol intake had higher rates than those who had
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been stable. This was seen in all smoking categories. Many of these 
had been moderate or heavy drinkers at screening and since hypertension 
is more directly associated with alcohol, many may have been told to 
cut down.

Diabetes f69 new cases1
The number of new diagnoses of diabetes (n=69) is small, but it was 
seen that diabetes was strongly associated with giving up drinking 
completely (p<0.0001) (data not shown). Those who had recently given 
up drinking had the highest rates of all (3.1% vs less than 1.9% in the 
other groups) and this was seen in most smoking categories and was 
highest in those who had given up both drinking and smoking. This is 
to be expected if these men have been put on medication or given advice 
regarding their risk of complications. Diabetes was not seen to be 
associated with giving up smoking, which is remarkable when one 
considers the known predisposition for diabetes to develop coronary 
heart disease and other cardiovascular complications.

Stroke 166 new cases)
Although the numbers are small (n=66) it was observed that giving up 
drinking or smoking was strongly associated with diagnosis of stroke 
(p<0.0001). In particular the highest rates were seen in those who 
have given up both alcohol and smoking. Heavy drinking (>42 
units/week) and cigarette smoking are both risk factors for stroke 
although both these facts have only recently been firmly established. 
It is therefore of interest that those who have developed stroke appear 
to have given up both smoking and drinking presumably in response to 
advice from their doctors.

Pardi oyascular or cardiovascular-related disease
As a summary measure we have looked at the proportion of men with 
diagnosis of any new CVD-related disorders since screening, which 
included IHD, heart trouble, stroke, diabetes, high blood pressure or 
gout.
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Table 10.4 Proportion (%) of men in each smoking and alcohol 
categories with newly diagnosed cardiovascular or cardiovascular- 
related disease between Q1 and Q5 (n=1034).
Alcohol Q5 Never Ex at Ql Current Given up All
TT 9.9 15.8 13.6 10.0 12.8
Long term ex- 20.0 23.5 28.2 35. 3 25.9
Stable drinkers 11.6 13.0 10.8 23.0 12.9
Minor reduction 13.1 17.4 13.5 24.0 15.8
Major reduction 15.2 26.9 14.3 37. 5 21.0
Given up 16.7 21.6 12.3 43.5 19.3

12.3(209) 15.3(361) 12.2 (277) 25.7 (187),

Nearly 15% of the cohort had reported a new diagnosis of a CVD-related 
disorder over the last five years. It was evident that doctor diagnosis 
of CVD-related conditions was associated with major reduction or giving 
up drinking and giving up smoking (p<0.0001)(Table 10.4). Over one- 
third (37.5%) of those who had given up smoking and made major changes 
in their drinking habits had developed a diagnosis of a CVD-related 
disorder and nearly half (43.5%) of those who had given up both smoking 
and drinking had developed a CVD-related illness in the five years. 
Overall, teetotallers were similar to those whose drinking habits had 
been stable, while long term ex-drinkers were similar to those who had 
recently given up drinking. It is clear that the long term ex-drinkers 
who were noted to have a high prevalence of disease at screening also 
had high rates of developing new disorders.

Medication
Those who have reduced their drinking patterns were more likely to have 
been put on medication than those whose drinking had been stable, and 
this was most marked in those who had made major reductions or given up 
(p<0.0001) (Table 10.5) . This pattern was seen in all smoking
categories. Giving up smoking was also strongly associated with 
medication reflecting the burden of ill health in this group 
(p<0.0001). It is not surprising that those who had given up smoking 
and made major changes to their drinking had the highest proportion of 
men recently put on medication.
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TABLE 10.5 Proportion (%) of men in each smoking and alcohol 
categories who have been put on regular medication between Q1 and Q 5 .

Alcohol 05 Never Ex at Q1 Current Given up All
TT 8.8 14.0 18.2 30.0 13.2
Long term ex- 6.7 11.8 18.0 5.9 12 .1
Stable drinkers 9.1 12.1 12.1 19.6 12.0
Minor reduction 13.1 16.4 13.3 21.6 15.2
Major reduction 17.4 21.9 14.3 35.4 19.2
Given up 16.7 23.5 10.4 34.8 17.8

10.6(180) 14.2 (334) 12.7 (287) 21.9 (160)

Non-cardiovascular disease
We have noted a strong association between diagnosis of CVD-related 
disorders or being put on medication and modification of drinking 
behaviour or smoking behaviour. However when we looked at diagnosis of 
at least one non-cardiovascular disorders eg gall-bladder disease, 
arthritis, asthma, bronchitis, thyroid and peptic ulcer, there was 
little association with drinking behaviour. The proportion of men with 
newly diagnosed non-CVD disorders in the corresponding alcohol 
categories were 15.7% in teetotallers, 20.4%, 13.9%, 15.8%, 15.4% and 
16.8% in those who had recently given up, a relatively small difference 
between the groups. There was only a small association with changes 
in smoking, with ex-smokers showing slightly higher rates than the 
rest. The corresponding rates were 12.1 in never smokers, 14.1 in long 
term ex-smokers, 16.2% in current smokers and 17.4% in recent ex
smokers. These specific disorders appeared to have little effect on 
smoking or drinking patterns. There was no information on other 
serious non-CVD disorders associated with increased mortality eg 
cirrhosis which is likely to be associated with modification of 
drinking behaviour.

Health perception
It has been shown that self-perceived health status is a good indicator 
of overall health (Wannamethee and Shaper 1991). Self-assessment of 
fair/poor health is associated with an increased risk of mortality 
largely due to a high prevalence of physical disease. We have used
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health perception as an overall indicator of health in relation to 
smoking and drinking behaviour.

TABLE 10.6 Proportion (%) of men within each smoking and alcohol 
categories with poor/fair health perception at Q5.
Alcohol 05 Never Ex at Q1 Current Given up All
TT 20.9 28.6 45.2 30.0 28.4
Long term ex- 42.8 43.8 57.9 52.9 50.0
Stable drinkers 11.0 17.4 27.1 26.4 19.6
Minor reduction 19.5 19.5 30.0 32.3 24. 5
Major reduction 10.9 24.8 37.8 42.6 30.8
Given up 23.4 39.6 37.1 56. 5 37.3

14.3(242) 19.8(463) 30.2 (676) 32.3 (233)

Long term ex-drinkers had the highest proportion of men who perceived 
fair/poor health and those whose drinking had been stable had the 
lowest (Table 10.6). There was a tendency for poor/fair health 
perception to increase with increasing degree of change in drinking 
pattern and this was seen in all smoking categories except in those who 
had never smoked. Current smokers and those who had given up smoking 
recently had higher rates than all non-smokers (never and ex-) at 
screening. In particular, the highest rate was seen in those who had 
given up both smoking and drinking. Over 50% of these men reported 
poor or fair health.

10.2.3 Conclusion
It is evident that giving up drinking or smoking is associated with 
ill health. In particular, those who have given up both smoking and 
drinking tend to be the unhealthiest group of all. Even those who had 
made reductions in drinking tend to be less healthy than those whose 
drinking had been stable, and this was most clearly seen in those who 
have given up smoking as well. It is most likely that in many subjects 
development of disease particularly CVD-related diseases has lead 
directly to alterations in drinking and smoking behaviour. This is 
likely to account for the very high mortality rate seen in the non
drinking ex-smokers and to contribute to the strongly inverse mortality 
pattern seen most prominently in ex-smokers.
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10.3 CHANGES IN DRINKING HABITS AND MORTALITY
In section 10.1 we have shown that development of disease, in 
particular cardiovascular or cardiovascular-related disease, is 
strongly and probably directly associated with alterations in drinking 
and smoking patterns. In this section we will see how this effects the 
mortality outcome in those who have changed drinking behaviour. Since 
we are concerned with those who have completed the fifth year 
questionnaire, mortality data on follow-up since the fifth year 
questionnaire is presented ie a follow-up period of 4.5 years.

10.3.1 CLASSIFICATION OF DRINKING BEHAVIOUR
The same drinking classifications are used as in section 10.1. In 
addition, we have separated those whose drinking habits had been stable 
into two further groups, those who reported occasional/light drinking 
at both examination and those who reported moderate/heavy drinking at 
both examination. A small number of men who reported non-drinking at 
screening but who reported occasional drinking at Q5 were classified as 
occasional/light drinkers.

10.3.2 CHANGES IN DRINKING BEHAVIOUR AND RISK FACTORS
Table 10.7 shows the distribution of age, social class and smoking by 
the 7 mutually exclusive drinking categories. There was a significant 
association between changes in drinking behaviour and age, social class 
and smoking (p<0.0001). Those who remained moderate/heavy drinkers 
were the youngest. In particular, moderate/heavy drinkers who had made 
a major reduction were older, more likely to be manual workers and to 
be current smokers. They were also more likely to have given up 
smoking than those who remained moderate/heavy drinkers. All non
drinkers (ex-drinkers and life-long tee-totallers) were older than 
drinkers and were more likely to be manual workers. Teetotallers and 
occasional/light drinkers had the lowest rate of current smoking.
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t a b t .k  10.7 Distribution of age, social class and smoking by the 7 
mutually exclusive drinking categories.

%
smoking (%)

Drinking category mean age 
(SE)

manual never ex cur giver

Teetotallers 204 51.5 (0.4) 65.5 45 28 22 5
Long term-ex 108 52.5 (0.5) 76.2 14 32 37 16
Occ/Light 2975 50.1 (0.1) 49.6 30 34 26 10
Moderate/heavy 1310 49.5 (0.2) 58.9 16 36 39 9
Small reduction!782 49.9 (0.1) 63.4 22 33 33 12
Major reduction 400 50.1 (0.3) 75.3 12 31 45 12
Given up 388 51.3 (0.3) 72.6 21 27 41 12

10.3.3 CHANGES IN DRINKING HABITS AND MORTALITY
Table 10.8 shows the crude mortality rate/1000/year by the 7 drinking 
categories.

t a b t .k  10.8 Crude mortality r at e/1000/year by the 7 drinking 
categories.
Drinking category Total

(375)
CVD
(193)

Non-CVD
(182)

Teetotallers 204 15.2 (14) 5.4 (5) 9.8 (9)
Long term-ex 108 26.8 (15) 12.4 (8) 14.4 (7)
Occ/Light 2975 10.0 (134) 5.6 (75) 4.4 (59)
Moderate/heavy 1310 9.0 (53) 4.2 (25) 4.8 (28)
Small reduction 1782 12.6 (96) 5.7 (46) 6.2 (50)
Major reduction 400 14.4 (26) 7.8 (13) 7.2 (13)
Given up 388 21.2 (37) 12.0 (21) 9.1 (16)

7167 11.6 6.0 5.7
Overall test X26=40.6 X26=24.5 X26=19.5
for difference p<0.0001 p<0.0001 p=0.003

For total mortality, long term ex-drinkers had by far the highest rate 
followed by recent ex-drinkers, ie. those who had given up since 
screening. Teetotallers had slightly higher rates than drinkers who 
remained stable or reduced, except for those who reduced to non
drinking status. However, among drinkers there was little difference 
between occasional/light and mod/heavy drinkers who remained stable,
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although mortality tended to increase with increasing reduction in 
drinking. A global test for differences in mortality rate between the 
drinking groups was significant (p<0.0001). Adjustment for age made 
little difference to the patterns seen (Figure 10.1)

Cardiovascular and non-cardiovascular causes
When mortality was examined separately by CVD and non-CVD causes, the 
higher rates in teetotallers was seen to be largely due to non- 
cardiovascular disease. For cardiovascular causes, the rates were 
similar to occ/light drinkers. Long term ex-drinkers had the highest 
rates for both CVD and non-CVD causes. For CVD deaths, moderate/heavy 
drinkers had slightly lower rates than occasional/light drinkers, but 
it was seen that those who reduced their drinking had higher rates than 
those whose drinking had been stable irrespective of quantity. In 
particular, those who had made major reduction (who by definition had 
all been moderate/heavy drinkers at screening) had higher rates than 
stable moderate/heavy drinkers. This suggests that moderate/heavy 
drinkers at high risk may have moved into lighter drinking categories. 
It was evident that those who had given up completely had high rates of 
CVD mortality, reflecting the burden of ill-health seen in this group. 
For non-CVD causes, those who had reduced had higher rates than those 
who had been stable (p<0.001), with mortality increasing with 
increasing degrees of changes. A global test for the difference in 
both CVD and non-CVD rates between the drinking categories was 
significant (p<0.0001, p<0.01). It was noted that all non-drinkers at 
Q5, ie. teetotallers and ex-drinkers both longterm and recent were 
significantly older than the rest. However the patterns remained 
unchanged even after adjustment for age (Figure 10.2).

10.3.3.1 Adjustment for acre, smoking and social class
Those who reduce tend to have higher levels of cardiovascular risk 
factors eg they were more likely to be manual workers and current 
smokers. To determine how much of the excess risk is accounted for by 
these confounding factors we examined the relationship adjusting for
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age, social class and smoking status at Q5 (never, ex at Ql, given up 
at Q5 and current smokers). Table 10.9 shows the relative risk for 
mortality for all causes, CVD and non-CVD causes adjusted for age, 
social class and smoking.

TABLE 10.9 Changes in drinking behaviour and mortality for all cause, 
CVD and non-CVD causes. Relative risk and 95% Cl adjusted for age, 
social class and smoking status at Q5.
Drinking category Total CVD Non-CVD
Tee-totallers 1.42 (0.76,2.53) 0.86 (0.32,2.23) 2.05 (1.00,4.24)
Long-term ex 2.44 (1.35,4.48) 2.17 (1.00,4.71) 2.08 (1.07,5.80)
Light/Occ 1.00 1.00 1.00
Mod/Heavy 0.84 (0.60,1.19) 0.69 (0.44,1.10) 1.04 (0.66,1.65)
Minor reduct 1.10 (0.82,1.43) 0.91 (0.60,1.28) 1.36 (0.90,2.01)
Major reduct 1.30 (0.84,2.01) 1.14 (0.68,2.08) 1.48 (0.79,2.72)
Given up 1.79 (1.20,2.66) 1.73 (1.03,2.80) 1.75 (1.00,3.12)

There was still a significant difference in total, CVD and non-CVD 
mortality between the drinking categories (p<0.01) after adjustment 
for age, social class and smoking at Q5. Adjusting for these 
confounding factors made little change to the relationship except in 
those who had reduced their alcohol intake. After adjustment there 
was little difference in total mortality in those who had made minor 
reduction compared to occasional or light drinkers. Those who had made 
a major reduction had slightly higher rates than occ/light drinkers but 
they had much higher risk than those who remained moderate/heavy 
drinkers. This is more likely to be due to the higher prevalence of 
disease than to reduction in alcohol intake per se being associated 
with high risk. This was seen for both CVD and non-CVD causes. It is 
interesting to note that although the major reduction group had 
significantly higher rates of newly doctor diagnosed CVD-related 
diseases (Table 10.6), risk of CVD mortality was not particularly high 
compared to occasional and light drinkers whose drinking patterns were 
stable. The increased risk was only evident for non-CVD causes
although the difference was not statistically significant. A possible



explanation is that these men had developed CVD disease fairly 
recently. These are chronic disorders and though they are at higher 
risk, the process of atherosclerosis and thrombosis leading to death 
takes longer ie 5 year survival rates are high unlike that of cancer. 
During the relatively short period of follow-up, an average of only 4.5 
years, the effects may not be as apparent. These men are also 
significantly younger than the others. Five year survival rates after 
diagnosis of many types of cancer are low, which may explain why the 
increased mortality is more apparent for non-CVD causes in the 
relatively short period of follow-up. In addition though occasional 
and light drinkers did not have high rates of new doctor diagnosed CVD 
disorders they had a higher prevalence of ill-health than the moderate 
and heavty drinkers at screening indicating that many have already 
modified their drinking before time of entry.

The only study to our knowledge that has examined changes in drinking 
habits and mortality has come from from the Alameda County Study 
(Lazurus et al 1991). A study of changes in drinking habits over a 9 
year period and 11 year mortality also showed a significant increase in 
all cause mortality in those who had recently quit compared to light 
drinkers (RR=1.46 with 95% Cl 1.00 to 2.13) which was associated with 
presence of chronic conditions and symptoms associated with giving up. 
This was not apparent for IHD mortality. However, moderate drinkers 
who reduced to light drinking showed higher risk of IHD mortality than 
moderate drinkers who remained moderate drinkers and higher risk than 
light drinkers although the increased risk was not significant 
(RR=1.62). Long term abstainers had higher mortality rates from all 
cause and IHD than light or moderate drinkers who made no changes in 
the last 9 years. The long term abstainers however, included both long 
term ex-drinkers and life-time teetotallers. These findings are very 
similar to this study. The authors conclude that "the heterogeneity of 
the non-drinking group should be considered when comparisons are made 
with drinkers".



214
10.3.4 SOCIAL CLASS. CHANGES IN DRINKING HABITS AND MORTALITY

I In order to see whether the pattern of mortality in relation to changes
j
I in drinking patterns differed between social classes, we examined the

relationship separately in manual and non-manual workers. Figure 10.3 
shows the mortality rates/1000/year for total CVD and non-CVD causes. 
In both social classes tee-totallers had relatively high mortality 
rates from all causes but this was largely due to non-cardiovascular 
causes (Figure 10.3). Ex-drinkers, long term or those who had recently 
given up had high mortality rates in both social classes both for CVD 
and non-CVD causes. In men who had reduced their consumption, 
mortality rates for all causes, CVD and non-CVD causes increased with 
increasing degree of change in both social classes. In non-manual 
workers those who had made a major reduction had slightly higher rates 
of total mortality than those whose drinking habits had been stable 
largely due to non-CVD causes but no difference was seen for CVD 
causes. In manual workers, the relationship between reduction in 
drinking and mortality was more apparent. Those who had made major 
reduction had higher mortality rates for all causes than those who had 
been stable which was very apparent for non-CVD causes. In particular, 
moderate/heavy drinkers who had reduced substantially (not to non
drinking status) had twice the rate for CVD mortality than those who 
remained moderate/heavy drinkers, and their rates were in fact similar 
to occasional/light drinkers. This was not seen in non-manual workers. 
Many of these occasional/light drinkers at screening may well had been 
heavier drinkers before screening and had reduced to the 
occasional/light drinking category before the time of screening. It is 
likely that those who remain moderate/heavy drinkers are a cohort of 
healthier men, the unhealthy ones having moved down to lighter drinking 
categories, inflating the mortality rates in lighter drinking 
categories when men are followed up using alcohol at screening. Since 
manual workers tend to be heavier drinkers, they tend to make more 
changes. Many of these would have been heavy smokers as well. This 
may explain why the U-shape or inverse shape phenomenon is more 
apparent in manual workers. Adjusting for age, did not alter the
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patterns seen.

10.3.5 SMOKING. CHANGES IN DRINKING HABITS AND MORTALITY 
Table 10.10 shows the distribution of men (in brackets) and number of 
deaths by the four smoking categories:never, ex at Ql, current and 
those who have given up since Ql.

Figure 10.4 shows the rates for all cause, CVD and non-CVD causes by 
drinking and smoking behaviour. Because of the small number of men in 
the long term ex-drinkers and our interest in changes in drinking 
habits patterns, we have excluded the men this group. The numbers are 
small within some of the cells but it is apparent that those who give 
up drinking completely had high rates, reflecting the high burden of 
ill health. The relationship with mortality between changes other than 
to non-drinking status was not apparent in never-smokers and long term 
ex-smokers. Men who make a major reduction in drinking had high rates 
of death from all causes in current smokers and those who had recently 
given up smoking. In particular those who give up smoking and make a 
major alterations/give up had excessively high rates of non-CVD 
mortality, all due to cancer or respiratory death. This is consistent 
with our speculation that 5 year survival rate after diagnosis of 
cancer is low and death from cancer during the short period of follow- 
up is more likely.

TABLE 10.10 Distribution of men (%) and number of deaths by alcohol 
and smoking.

Smoking status
Never Ex at Ql Current Ex after Ql

N Tot CVD N Tot CVD N Tot CVD N Tot CVD
TT (91) 3 0 (57) 7 3 (44) 4 2 (10) 0 0
Long term (15) 4 2 (34) 5 3 (39) 6 3 (17) 0 0
Occ/L (880) 18 7 (1009) 45 26 (758) 53 32 (287) 16 11
Mod/H (207) 5 3 (457) 11 5 (508) 31 13 (117) 6 4
Small red (389) 10 4 (575) 24 11 (586) 42 21 (204) 16 8
Major red (46) 0 0 (119) 2 1 (175) 19 12 (48) 6 1
Given up (78) 4 4 (102) 9 6 (154) 15 8 (46) 6 3

47 20 103 55 170 91 50 26
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10.3.6 DOES GIVING UP DRINKING PER SE INCREASE RISK OF CVD MORTALITY
The high mortality rates particularly from CVD causes in ex-drinkers 
is more likely to be due to the high prevalence and severity of 
disease. Though it is becoming widely accepted that ex-drinkers 
contain a high proportion of people with ill-health and that people do 
tend to give up because of ill-health, the question of whether giving
up drinking per se may be harmful has often been raised. This stems
from the notion that if moderate drinking were protective against 
cardiovascular disease then giving up drinking would be harmful and 
that continuation of drinking may be better. In order to examine this 
problem we have tried to differentiate those who have given up or made 
major alterations to drinking habits because of ill-health and those 
that have done so for other reasons. Because of our interest in CVD 
mortality we have classified those who report poor health or had recall 
of high blood pressure, diabetes, IHD, "other heart trouble", stroke 
and gout as people who were likely to have changed drinking habits due 
to ill-health. The prevalence of men reporting at xeast one of these 
conditions increased significantly with increasing degrees of changes.

% reporting poor health or one of the
conditions listed above (number of men)

TT 36.8% (75)
Long term ex-drinkers 54. 6% (59)
Occ/L 30.2% (899)
Mod/Heavy 36.1% (473)
Minor reduction 36.1% (644)
Major reduction 41.8% (167)
Given up 44.0% (171)

The men were divided into two groups:those reporting poor health or 
cancer or any of the following CVD-related diorders:IHD, stroke, 
diabetes, heart trouble, HBP and gout. The mortality rates for total, 
CVD and non-CVD causes was examined separately in the two groups of 
people by the 7 drinking categories (Figure 10.5).

In those who reported none of the above, although total mortality did 
not differ significantly across the groups, mortality was highest in
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teetotallers followed by ex-drinkers. (Figure 10.5). This was largely 
due to the higher rates of non-CVD mortality. There was little 
difference in the mortality rates from CVD causes between these 
drinking categories. In particular those who have given up drinking, 
not because of cardiovascular problems did not have a high rate of CVD 
death. Even long term ex-drinkers did not show excess mortality from 
CVD causes. Death from non-CVD causes however was raised in those who 
had made alterations, particularly in those who had given up. It was 
seen that those who make major alterations to their alcohol intake were 
older, more likely to be manual workers and more likely to be smokers. 
Adjusting for age, smoking and social class reduced the higher rates 
for total mortality in recent ex-drinkers considerably (Table 10.11). 
Recent ex-drinkers showed slightly higher rates of non-CVD than 
drinkers. We had only excluded those with cardiovascular problems, 
diagnosed cancer and those who report poor health. Even men with other 
diagnosed life-threatening illnesses do not necessarily report poor 
health. Tee-totallers had very high risk of mortality largely due to 
the very high risk of non-cardiovasuiar causes. Teetotallers will be 
discussed in greater detail later in this chapter.

TABLE 10.11 Relative risk of mortality adjusted for age, social class 
and smoking in men not reporting poor health or CVD-related diagnosis.

N
(4679)

Total
(135)

Non-CVD
(84)

CVD
(51)

Teetotallers 129 2.20 (0.9,5.2) 3.39 (1.3,8.7) 0.69 (0.1,5.4)
Long-term ex 49 1.39 (0.3,6.0) 2.43 (0.5,11.0) 0
Occ/Light 2076 1.00 1.00 1.00
Mod/Heavy 837 1.00 (0.5,1.6) 1.01 (0.5,2.1) 0.83 (0.4,1.9)
Minor reduction 1138 1.23 (0.8,1.9) 1.47 (0.8,2.6) 0.93 (0.5,1.9)
Major reduction 233 1.22 (0.6,2.7) 0.56 (0.1,2.3) 1.99 (0.8,5.2)
Given up 217 1.22 (0.6,2.7) 1.70 (0.7,4.2) 0.67 (0.2,3.0)

There is no evidence that giving up drinking in people with no apparent 
CVD problems is associated with an increased risk of CVD mortality. 
The excessive CVD mortality in ex-drinkers (both recent and long term) 
is due to the ex-drinkers who report poor health or have CVD-related
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health problems (Figure 10.5). In men who report poor health or CVD- 
related problems, mortality for all causes, CVD and non-CVD causes were 
significantly higher than those who reported no such diagnoses in all 
drinking categories and was particularly marked in in ex-drinkers (both 
recent and long term). Non-cardiovascular mortality was also high
in ex-drinkers and those who had made major reductions. Adjusting for 
age, social class and smoking reduced the difference considerably but 
ex-drinkers still had high rates of CVD mortality and non-CVD 
mortality. This may reflect the nature and severity of the disease. 
Teetdallers did not have high rates of CVD mortality but non- 
cardiovascular mortality was also high in this group of men after 
adjustment for age, smoking and social class.

10.3.7 CONCLUSION
We have shown that those who make major alterations to their drinking 
patterns tend to do so as a consequence of ill-health and this results 
in an increased mortality in these men, particularly in the ones who 
give up completely. In particular, moderate/heavy drinkers whose 
alcohol intake moves downward have higher mortality rates than those 
whose intake remain stable. Thus men who remain moderate/heavy 
drinkers tend to be a healthier group of survivors in the cohort, with 
those developing ill health moving down the drinking category. This 
will obviously bias the alcohol mortality relationship when follow-up 
is taken from alcohol intake at time of screening when such changes 
have taken place before screening. This bias becomes more prominent 
with advancing years as people develop disease and and may explain why 
the U-shape and inverse phenomenon are most apparent in the oldest age 
group (Chapter 7, Figure 7.3, Chapter 9 Figure 9.3).

In section 10.4 we will illustrate how these dynamics in behaviour will 
bias the alcohol-mortality relationship when analysis is carried out on 
men who have completed the fifth year questionnaire (a cohort of 
survivors) using reported intake at Q5.
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10.4 ALCOHOL INTAKE AT 05 AND MORTALITY
We have examined the relationship between alcohol and mortality using 
only the information on alcohol intake obtained at Q5 and using the 
same classification that was used for analysis at Ql ie none, 
occasional, light, moderate and heavy. However, non-drinkers were 
separated into teetotallers and ex-drinkers as defined earlier.

Table 10.12 shows the relationship between alcohol intake at Q5 and 
all cause mortality. Figure 10.6 shows the relationship adjusted for 
age. There was a significant overall association between alcohol 
intake reported at Q5 and total mortality (p<0.0001) which remained 
significant even after adjustment for age. With the exception of ex
drinkers there was a tendency for all cause mortality to decrease with 
increasing intake with heavy drinkers showing the lowest rate (Figure 
11.6) . Ex-drinkers had the highest rate.

TABLE 10.12 Alcohol intake reported at Q5 and crude mortality 
rates/1000/year.

N Total CVD Non-CVD
7167 (375) (193) (182)

Alcohol n rate (95%CI) n rate (95% Cl) n rate (95% Cl)
TT (204) 14 15.2 (7.4,23.0) 5 5.4 (0.6,10.2) 9 9.8 (3.2,16.4)
Ex- (496) 52 23.3 (17.2,29.4) 29 12 .0 (7.3,16.7) 23 10.3 (6.1,14.5)
Occ (2131) 119 12.4 (10.5,14.5) 62 6.5 (4.9,8.3) 57 5.9 (4.4,7.3)
Light (2662) 113 9.4 (7.6,11.2) 59 4.9 (3.6,6.2) 54 4.4 (3.2,5.6)
Mod (1380) 69 11.1 (8.5,13.7) 33 5.3 (3.5,7.1) 36 5.8 (3.9,7.7)
Heavy (294) 8 6.0 (1.8,10.2) 5 3.7 (0.4,7.0) 3 2.3 (0 ,4.8)

X2 test for X25=38.3 p<0.0001 X25=23.1 p<0.0001 X25=17.4 p=0.004
overall difference

When the data was separated into CVD and non-CVD causes, the high mortality 
rates in teetotallers was largely due to non-CVD causes. For CVD causes, 
teetotallers had relative low rates and ex-drinkers had by far the highest 
rates, thereafter mortality tended to decrease with increasing intake from 
occasional to heavy drinking. For non-CVD causes teetotallers and ex
drinkers had the highest rates but there was little difference between
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occasional, light and moderate drinkers. Heavy drinkers at Q5 had the 
lowest mortality rates for all causes, CVD and non-CVD causes unlike the 
pattern seen at Ql when heavy drinkers had rates similar to non drinkers 
and occasional drinkers (Chapter 7;Figure 7.1). We have demonstrated that 
these men are a selected group who tend to be healthier, the unhealthy men 
having moved down the drinking scale. A global test for differences in 
CVD and non-CVD mortality between the drinking categories was significant
(p<0.0001, p<0.01).

It is seen that the high mortality rate for CVD causes in non-drinkers
is largely due to the high rates in ex-drinkers. If all non-drinkers
are combined there is an inverse relationship with heavy drinkers 
showing the lowest rate. This pattern is very similar to the alcohol- 
CVD pattern in the oldest age-group (55-59 years) when the alcohol- 
mortality pattern was examined using intake reported at screening 
(Chapter 9, Figure 9.3). We had speculated that this was due to the 
movement of men and our present results using follow-up from Q5 
supports this hypothesis. The teetotallers in our study, who form a 
very small proportion of the cohort, appear to be at an increased risk
of non-CVD mortality, not CVD mortality.

10.4.1 IMPLICATIONS
These results have important implications in longitudinal studies which 
re-examine people at various points in time after the initial 
screening, when additional information on drinking is obtained and 
follow-up is done on a cohort of survivors. In this study in which 
information on past drinking habits was only obtained five years later 
in the group of survivors, examining the relationship between alcohol 
intake and mortality using Q5 data only is subject to additional bias 
in that we have a selected subgroup. Although the dynamics of changes 
have occurred up to the time of initial screening, at initial screening 
the men had been selected from a wider population. The most severe 
bias occurs once the cohort has been selected and follow-up is made 
after re-examination of a subgroup of survivors of the original cohort.
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To fully illustrate how these biases can alter the shape of the alcohol 
mortality relationship we have compared the mortality patterns using Ql 
and Q5 alcohol data, matching for age and similar follow-up period 
(Figure 10.7). The largest difference was seen in heavy drinkers. 
Heavy drinkers at Ql had the highest rates for all cause mortality. 
However, using information on alcohol intake only at Q5, heavy drinkers 
had the lowest, due to the movement of heavy drinkers with ill-health 
moving down the drinking scale, reflected by the increased rate in the 
non-drinkers. A similar bias was seen for CVD mortality. Internal 
support for this concept comes from the mortality patterns seen by age 
where the U-shaped/inverse mortality patterns became more prominent 
with advancing age (Chapter 9;Figure 9.3). The higher rates in non 
drinkers and occasional drinkers was even more marked when alcohol data 
at Q5 was used for classification. Studies which examine
relationships between alcohol and disease using a selected cohort 
within the study should be aware of such biases occuring.

10.5 TEETOTALLERS
Life-long abstainers (teetotallers) in this study were seen to have 
high mortality rates largely due to non-CVD causes. They had low rates 
for CVD causes. Teetotallers in this study of middle-aged British men 
constitute a small minority (2.4%). The proportion of teetotallers 
varies between studies and in the Honolulu study as many as 36% of the 
men claim to be life-time abstainers. Few studies have examined the 
mortality experience of life-long abstainers and ex-drinkers separately 
and in the ones that do, the findings have been inconsistent. Most 
studies find a two-three fold increase in risk of mortality in ex
drinkers compared to the rest. However, some studies report an excess 
risk of CVD mortality even in life-time abstainers whilst some show 
life-time abstainers to have the lowest rate of CVD mortality. in a 
recent study by Klatsky et al (1990) life-long abstainers who formed 
about 12% of the population were seen to have an increased mortality 
from CVD causes and from CHD deaths. Although presence of ill-health 
was not taken into account, all-cause mortality was only slightly
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higher than occasional or light drinkers (RR=0.9). Such small 
differences may be attributed to other factors. Detailed analysis of 
non-cardiovascular causes was not shown but when the relationship 
between alcohol and CHD deaths was examined by smoking, it was seen 
that the high risk of CHD compared to light drinkers was only seen in 
ex-smokers and current smokers. In those who had never smoked, life
long abstainers had a similar risk to light drinkers, who were the 
group that had the lowest rate of CHD deaths overall. In several 
studies, non-drinkers who have never smoked are also seen to have low 
rates of CVD mortality and in many studies ex-drinkers have not been 
separated from life-long abstainers. In a study of Japanese physicians 
(Kono 1983), lifelong abstainers had low rates of CVD mortality but 
deaths from CHD specifically was slightly higher than lighter drinkers. 
The Chicago study found teetotallers to have the lowest rates of CVD 
mortality but in the majority of their analyses they combine tee
totallers and occasional drinkers who in that study were seen to have 
high rates. In the Tecumseh Study life-long teetotallers had low rates 
of CVD mortality. Although many studies find increased risk of CHD 
mortality in life-long abstainers there is no clear evidence that all
cause mortality or even overall CVD mortality is increased.

10.5.1 Smoking
We have examined the relationship between alcohol intake at Q5 and 
mortality by smoking status at Q5 . Our findings are not dissimilar to 
the findings by Klatsky et al (1981). The high total mortality rates 
in teetotallers seen overall was only seen in those who were ex smokers 
or current smokers (Figure 10.8). In those who had never smoked they 
shared similar rates with occ/light and moderate drinkers. 
Cardiovascular mortality in teetotallers was very high in ex smokers. 
In current smokers tee-totallers shared similar rates to occasional and 
light drinkers. In those who had never smoked they had the lowest 
rate. Non-cardiovascular mortality was high in all smoking categories 
and may be related to health conditions manifest early in life 
conditioning drinking eg asthma and diabetes. The inverse relationship
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seen earlier in ex-smokers was even more prominent when follow-up was 
taken from alcohol intake reported five years later. We have 
demonstrated that moderate and heavy drinkers who develop ill-health 
many of whom have been smokers tend to modify their drinking and 
smoking patterns. This is likely to explain why mortality rates in 
heavy drinkers who are current smokers is not particularly high.

10.5.2 Characteristics of teetotallers;smokers vs non-smokers 
Klatsky et al (1990) points out that the absence of the protective 
effect in those who have never smoked may be due to non-smoking light 
drinkers having less healthy dietary or exercise habits. Although this 
seems unlikely. We have shown that light drinkers were the most active 
people irrespective of smoking habits (Chapter 3). The same could also 
be said of teetotallers who smoke. The excess mortality in 
teetotallers is largely attributed to teetotallers who smoke. In the 
majority of studies tee-totallers tend to be people who have never 
smoked and tee-totallers who smoke or who are ex-smokers form the 
minority. These people may well have adverse characteristics eg 
dietary patterns, psychological traits or stress that could be related 
to CHD risk. Overall we have shown teetotallers to be similar in many 
ways to occ/light drinkers though overall they were not seen to be 
healthier. We compared the characteristics of teetotallers and 
occ/light drinkers within separate smoking groups (Table 10.13)

In those who had never smoked, teetotallers were not dissimilar to 
occasional/light drinkers. In those who had never smoked, both 
teetotallers and occasional/light drinkers had similar proportion of 
non-manual workers and physical activity patterns were similar. 
Teetotallers had higher rates of recall of IHD but less reporting of 
chest pain (WHO questionnaire). However in ex and current smokers 
teetotallers were predominantly manual workers , they were less active 
than occasional/light drinkers and had a higher proportion of thin 
people and had higher revalence of IHD. This may be associated with 
dietary patterns or ill-health. It is evident that teetotallers who
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smoke and teetotallers who do not smoke tend to be different 
particularly with respect to social class. The absence of high risk 
in non-manual non-drinkers is likely to be partly attributed to the 
difference in characteristics of manual and non-manual non-drinkers.

TABLE 10.13 Characteristics of teetotallers by smoking status.

Smoking status Q1 
Never  Ex_______  Current

TT 0/L TT 0/L TT 0/L
%manual 48 38 72 49 88 62
%active 26.4 32.2 12.1 25.5 9.3 16.0
%inactive 4.4 4.9 10.3 6.4 11.1 8.8
%obese 20.9 15.9 15.3 18.1 11.1 15.6
%thin 2.2 2.1 5.1 1.5 14.8 6.3
mean BMI 25.7 25.2 25.4 25.7 23.8 24.9
mean SBP 144.0 141.6 144.7 144.6 141.0 143.4
mean DBP 83.5 81.4 81.0 82.0 76.6 79.9
mean chol 6.13 6.22 6.33 6.30 6.19 6.33
mean HDL 1.12 1.15 1.07 1.14 1.02 1.07
%recall IHD 4.4 2.6 17.0 6.9 9.3 5.3
%evidence of ECG 11.0 10.9 17.0 14.0 13.0 13.3
%IHD (Q) 5.5 9.5 18.6 13.4 22.2 14.1

10.6 CONCLUSION
In this society where drinking is the "norm", the reasons for being a 
life-time abstainer and the associated characteristics are essential in 
understanding the mortality patterns of these people. The reasons for 
being a teetotaller may be determined by enviromental, social, 
religious or even health conditions. The characteristic of tee
totallers may well differ between studies and in societies where 
drinking patterns tend to differ, the difference in mortality patterns 
observed may partly be attributed to the differences in lifestyle 
caracteristics. These characteristics and in particular the burden of 
ill-health in teetotallers are rarely explored. Simply separating the 
ex-drinkers from the life-time abstainers is not sufficient to invoke 
a protective effect of alcohol when excess risk is still seen in these 
people, without examining their personal characteristics.
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FIGURE 10 3 C H A NGES IN ALCOHOL i n t a k e a n d  m o r t a l i t y
RATES/1000/YEAR IN MANUAL AND N O N -MANUAL W O R K E R S
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FIGURE 1 0 .5  CHANGES IN ALCOHOL INTAKE AND MORTALITY
IN M E N  WITH POOR HEALTH, CANCER, CVD DIAGNOSIS 
AND IN M E N  WITHOUT
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RATE/1000 /YEAR BY SMOKING STATUS (Q5)
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CHAPTER 11

SUMMARY AND CONCLUSION
This chapter draws together the major findings regarding the 
relationship between alcohol, ischaemic heart disease and all cause 
mortality and discusses the major issues in assessing and interpreting 
these relationships.

11.1 INTRODUCTION; ALCOHOL AND CARDIOVASCULAR DISEASE AND AT.T. CAUSE 
MORTALITY
In this study of middle-aged British men we have observed a U-shaped 
relationship between alcohol and all-cause mortality and an inverse 
association with CVD mortality and fatal heart attacks. A shallow U- 
shaped relationship was seen with all heart attacks but no association 
was seen with non-fatal heart attacks. In the BRHS we have observed 
strong relationships between alcohol and smoking, age and social class 
factors which may influence the alcohol-morbidity and mortality 
relationship. However, the U-shaped relationship between alcohol and 
all-cause mortality and the strong inverse association with CVD 
mortality and fatal heart attacks remained even after adjustment for 
these confounding factors. The finding of higher mortality for all 
causes and in particular for IHD mortality in non-drinkers compared to 
light or moderate drinkers has been found in the majority of studies 
and has been interpreted as alcohol exerting a protective effect on 
health in general and in particular for ischaemic heart disease. In 
the majority of studies only the confounding factors of age, smoking, 
and social class or education have been taken into account with little 
concern for past drinking habits or pre-existing disease. An 
examination of the prevalence of disease at screening by alcohol intake 
showed non-drinkers to have the highest prevalence of IHD, diabetes, 
stroke, asthma and regular medication, conditions likely to influence 
drinking behaviour. The role of pre-existing disease and the dynamics 
of changes in drinking habits opens up a new area of critical concern. 
It is not the finding of higher mortality rates in non-drinkers which
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is the issue but the interpretation. Several issues need to be 
addressed before invoking a truly protective effect of alcohol.

11.2 CRITICAL ISSUES IN ASSESSING THE ALCOHOL-MORBIDITY/MORTALITY 
RELATIONSHIP
11.2.1 Non-drinkers and changes in drinking behaviour
The BRHS has shown that non-drinkers include both life-long abstainers 
(teetotallers) and ex-drinkers. Ex-drinkers have characteristics which 
are likely to increase their morbidity or mortality for a number of 
reasons. They were older, more likely to be manual workers and current 
smokers and had the highest rate of recall of doctor diagnosed IHD and 
cardiovascular-related disorders. They were more likely to report poor 
health and were more likely to be on regular medication. Life-long 
abstainers may appear to be an ideal group for comparative purposes but 
the reasons for being a life-long abstainer, which includes social, 
enviromental and even health reasons, may introduce other biases. 
This thesis has provided further evidence that life-long abstainers in 
this study of middle-aged men are not healthier than occasional/light 
drinkers and indeed had adverse characteristics which may put them at 
higher risk. There is a strong suggestion that many are life-time 
abstainers because of health reasons.

It is also important to be aware of the tendency for men to reduce 
drinking as they get older, particularly in response to ill-health. 
Data on changes in drinking habits illustrated how this phenomena can 
bias the alcohol-mortality relationships. In particular,
moderate/heavy drinkers who develop ill-health tend to reduce, not 
necessarily to non-drinking status, inflating the mortality in 
occasional or even lighter drinking. There is also evidence that the 
more severe the illness, the greater the reduction they are likely to 
make. We have also shown that moderate/heavy drinkers who remain 
moderate/drinkers late in middle-aged tend to be a healthier group of 
men, those developing ill-health having moved down the drinking scale.
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11.2.2 Pre-existing heart disease
Although several studies have examined the alcohol-IHD relationship 
excluding men with ischaemic heart disease, the criteria for exclusion 
are often limited and in the majority of studies only those with 
definite, clinically manifest IHD have been excluded. We have shown 
that CV-related disorders eg hypertension, diabetes, stroke and chest 
pain on WHO/Rose questionnaire, as well as regular medication, are also 
associated with changes in drinking behaviour. Simple exclusion of 
doctor diagnosed IHD (angina, previous heart attack) is not sufficient. 
In retrospective studies eg case-control studies, information on pre
existing disease is usually based on hospitalisation or medical history 
and does not take into acount conditions not necessarily requiring 
hospitalisation eg. dypsnoea on exertion or chest pain on exercise.

11.2.3 Alcohol reporting
The validity of alcohol reporting is rarely determined. Many studies 
have relied on a 24-hour or 2-3 day dietary recall, usually carried out 
for purposes not concerned directly with alcohol-related conditions. 
Some have depended on retrospective reporting of a deceased person's 
alcohol intake by the surviving spouse or friends and some have even 
excluded days (Friday/Saturdays) on which alcohol intake is most likely 
to take place. The changes in drinking behaviour and the possible 
biases consequent upon the reasons for such changes are rarely 
examined.

11.2.4 Standardisation for coronary risk factors
In the majority of studies, simple standardisation has been used to 
take into account the confounding effects of smoking and social 
class/education or even the presence of pre-existing disease. In the 
BRHS, the U-shaped/inverse relations with IHD remained even after 
adjustment for age, social class and smoking status. Alcohol is a 
social behaviour and the strong interrelationship between alcohol and 
social class may also reflect other lifestyle habits rarely measured in 
these studies such as diet, physical activity or even health status.
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Smoking also appears to have a strong influence on the alcohol- 
mortality relations. In particular, life-long abstainers who smoke 
tend to differ from life-long abstainers who do not smoke with respect 
to more than their smoking habits. Standardisation for presence of 
disorders such as diabetes and hypertension is likely to be inadequate 
as there is no measure of the extent and severity of these diseases.

11.2.5 Inconsistencies
We have observed the alcohol-IHD morbidity/mortality pattern to be 
dependent on social class, smoking status and pre-existing disease. The 
absence of association between alcohol intake and IHD seen in other 
studies in various subgroups of the population has rarely been explored 
and explained. Such inconsistencies, particularly the lack of 
"protective" effect in never smokers seen in this study and in many 
other studies, casts doubt as to whether the effect is truly causal. 
The lack of dose response in several findings and the findings that 
occasional drinkers (as little as once a month) appear to enjoy the 
same protective effect as moderate levels of drinking seems 
biologically implausible. These findings only strengthen the argument 
that non-drinkers may have other characteristic which put them at high 
risk and are therefore not a good baseline group.

In the BRHS the U-shaped relationship with all heart attacks was only 
present in manual workers, in ex- and current smokers and in men with 
symptomatic IHD. For fatal attacks the inverse association with fatal 
attacks was most prominent in ex-smokers and in men with symptomatic 
IHD. However, moderate drinkers showed lower rates of fatal attacks 
than non-drinkers or occasional drinkers even in men without pre
existing IHD and in all smoking categories but did not show lower rates 
in non-manual workers. The prominent relationship, most apparent in ex
smokers and men with pre-existing disease, is to a large extent 
associated with the presence and severity of disease. Examination of 
changes in smoking and drinking habits showed that those who give up 
both smoking and drinking tended to so in response to ill-health thus
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increasing the mortality rates in non-drinking ex-smokers. There is 
also evidence that the more severe the illness the more likely they are 
to reduce drinking. Thus even among those with symptomatic IHD, non
drinkers tended to have more severe symptoms.

11.3 DOES MODERATE DRINKING CONFER PROTECTION AGAINST CHD ?
Although this study does not refute the possibility that moderate 
drinking (3-5 drinks) may confer protection specifically against 
ischaemic heart disease, the effect appears to be small and is not 
apparent in non-manual workers. Although non-drinking non-manual 
workers did not appear to be healthier than non-manual drinkers, they 
had low rates of heart attacks and fatal attacks. It may be argued 
that this group is small. However, occasional, light and moderate 
drinkers showed similar risk of all heart attacks and fatal heart 
attacks, only heavy drinkers showing lower rates. In manual workers an 
inverse association was seen with heart attacks and fatal heart attacks 
up to levels of moderate drinking; heavy drinkers showed high rates of 
heart attacks. Several interpretations can be deduced from these 
findings. (1) Alcohol is not causally related to heart disease but it 
may have an indirect effect eg relief of stress. (2) Alcohol is 
causally related to ischaemic heart disease but the effect is so small 
that a healthier lifestyle eg diet, physical activity and smoking 
pattern, is more important in determining the risk of heart attack. 
This may also explain the lack of protective effect seen in men who 
have never smoked in many studies. Non-manual workers generally have 
healthier life-styles than manual workers, thus any protective effect 
of alcohol may not be apparent. (3) The difference in risk of heart 
attacks between heavy drinkers in non-manual and manual worker may 
reflect the different amount of drinking. Since heavy drinking in this 
study (> 6 drinks/day) is an open-ended category, it may be that manual 
workers are consuming more. However the levels of GGT, which is a 
marker of alcohol intake, did not differ between the two groups. It 
may also be that if alcohol consumption is causally related to IHD, it 
is only apparent at levels of drinking above the "sensible" level set
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by the Royal College of Physicians based on the overall incidence of 
morbidity and mortality. Furthermore, the "protective" level of 
alcohol intake may differ in different groups of people. This appears 
to be around the 6 drinks or more a day in non-manual workers and at 
least 3 drinks a day in manual workers. Finally, the low rates of 
heart attack in heavy non-manual workers may simply be a chance finding 
due to small numbers. (4) If there is a causal effect, the lower rates 
of heart attacks seen in moderate drinkers which was only apparent for 
fatal attacks after pre-existing disease is taken into account suggests 
that moderate drinking does not delay the process of atherosclerosis 
but may prevent major heart attacks from occuring.

11.3.1 Mechanisms for the protective effect
There is widespread belief that alcohol is causally related to 
ischaemic heart disease. Its effect on HDL-cholesterol, fibrinogen and 
platelet aggregation gives biological plausibility to this concept. A 
strong association was seen between alcohol intake and HDL-cholesterol 
with heavy drinkers showing a 17% increase in mean HDL-C compared to 
non-drinkers. However, data from the British Regional Heart Study have 
shown that if alcohol is causally related to IHD, it does not appear to 
be via its effect on HDL-cholesterol but appears to operate via some 
other mechanism. HDL-cholesterol appeared to account for only a small 
reduction in risk of fatal heart attacks seen in moderate drinkers. 
The relationship is also independent of type of drink.

11.4 WHAT IS A STANDARD DRINK?
The suggestion that "a tipple a day may keep heart disease at bay" is 
often referred by the media. A careful review of other studies 
indicates that the "protective" effect is not consistently apparent in 
occasional or even light drinking (<3/day) groups. Only moderate 
drinkers showed consistently low rates of IHD even when pre-existing 
disease has been taken into account. The amount of alcohol in what is 
defined as a drink varies from study to study. In the Boston Health 
Professionals Study for instance, a drink consists of up to 15 grams of
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alcohol, nearly twice the standard used in this country of 8-10 grams. 
Therefore, in their study the "protective" effect which appears to be 
apparent at two drinks/day is equivalent to 3 drinks in this country. 
Variability in the amount of alcohol in a drink has often been 
overlooked and may explain why the nadir of the alcohol-IHD 
relationship differs between studies.

It has been pointed out (Turner, personal communication) that 3 
units/day may vary from 24 grams in the BRHS to 48 grams/day in the 
Framingham Study. In the interpretation and comparison of studies 
caution must be taken when trying to relate the number of drinks/day 
associated with lower risk of heart attacks and levels relating to 
other causes of morbidity or mortality.

11.5 HEALTH IMPLICATIONS;ALL-CAUSE MORTALITY
From a public health point of view it is misleading to conclude that 
alcohol is "protective" in general, based on lower rates of IHD 
specifically. This must be viewed in relation to overall health. 
There is no clear evidence that moderate drinkers who have the lowest 
rates of fatal heart attacks, have lower risk from all CVD mortality 
and in particular from all cause mortality compared to non-drinkers 
once pre-existing disease is taken into account. Indeed, they have 
higher rates of all-cause mortality than light drinkers. Evidence from 
other studies have shown that non-drinkers have lower (Bofetta and 
Garfinkel 1990) or similar risk (Klatsky 1990) of all-cause mortality 
to moderate drinkers even when pre-existing disease is not taken into 
account. Marmot and Brunner (1991) and Jackson et al (1991) have 
indicated that the higher rates in non-drinkers for IHD is not produced 
by the movement of men into non-drinking categories and Criqui (1990) 
has questioned why the higher rates of mortality in non-drinkers is 
only seen for IHD and not for other causes if people give up because of 
ill-health . The data from this thesis clearly illustrates that people 
with ill-health do move down the drinking scale. The higher mortality 
rates in non-drinkers was also seen for non-cardiovascular causes in
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this study and was most prominent in men with pre-existing disease. 
Some studies have shown higher rates for stroke in non-drinkers 
compared to light drinkers (Gill et al 1986). Changes in drinking 
habits and mortality revealed that those who give up drinking over the 
five years had a significant increase in risk of both non-CVD and CVD 
mortality. Pre-existing disease may not account for all of the higher 
risk of CHD seen in non-drinkers but it accounts for a large extent of 
the increased risk. In particular, the overall U-shaped total 
mortality curve was not seen once pre-existing disease is taken into 
account. In terms of overall mortality, non-drinkers had similar risks 
to occasional/light and moderate drinkers.

11.6 CONCLUSION
Although there remains a possibility that moderate drinking may indeed 
be protective against ischaemic heart disease specifically this must be 
viewed in a wider perspective. The adverse effect of drinking on 
cancer seen at levels of just 2 drinks/day, the increased risk for 
stroke, accidents and violence and the social consequence associated 
with drinking must be considered. Despite the biases in using non
drinkers as a base group, life-long abstainers have similar mortality 
rates from all causes to light and moderate drinkers. In a society 
where drinking is the norm, it is essential to examine the 
characteristics and reasons for being teetotal. Until these issues are 
resolved the findings of higher rates of IHD in non-drinkers should not 
be ascribed to alcohol "deficiency" per se. It is clear that non
drinkers are not an ideal group for assessing the effects of alcohol on 
health. Once non-drinkers are excluded as a baseline group for 
comparison there is weak evidence for the orotective effect of moderate 
drinking compared to occasional drinking. Although there is growing 
evidence for the protective effect of alcohol on ischaemic heart 
disease, the epidemiological evidence on the protective effect of 
alcohol on ischaemic heart disease presented to date is far from 
conclusive and a causal protective effect is not certain. As alcohol 
intake increases, there is greater propensity to hypertension and other
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non-cardiovascular problems. There is strong evidence that heavy 
drinking is associated with increased morbidity and mortality from a 
variety of causes, ranging from liver cirrhosis, pancreatic cancer and 
stroke to accidents and violence and there is evidence that heavy 
drinking may be a causal factor in sudden cardiac death. There is no 
evidence of any potential physical harm in drinking 1-2 drinks a day 
but there is no strong evidence to encourage non-drinkers to take a 
drink a day for their "heart's" sake.

Despite disparate views on the protective effect of alcohol between 
authors, most are at least in agreement that caution must be taken 
regarding the recommendation of alcohol. "In conclusion, the balance of 
harm and benefit does not weigh in favour of making a recommendation to 
the public to drink in order to prevent coronary heart disease" (Marmot 
and Brunner 1991).
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APPENDIX 1

STATISTICAL METHODS 
Multiple logistic regression
Multiple logistic regression was used to obtain relative risks and 
rates adjusted for the various confounding factors.

let Y = 1 if a person becomes a case 
0 otherwise 

Let Prob(Y=1)=p
The logistic model is defined as

The regression coefficient for the baseline category is 0.
Risk in the ith alcohol category relative to occasional

:drinkers is defined as e
where j^^.is the logistic regression coefficient

correspoding to the ith alcohol category. 
95% confidence limits for the relative risk is

Age was fitted as a continuous measurement, cigarette smoking as four 
dummy variables (ex, 1-19, 20, > 21 cigarettes/ day), social class as 
six dummy variables (I, II, II non-manual, IV, V and armed forces), 
and alcohol as four dummy variables (non, light, moderate and heavy). 
Likelihood ratio tests were used to assess the overall association 
between alcohol consumption and the outcome variables (heart attacks, 
fatal attacks, total mortality, CVD mortality and non-CVD mortality).

log ( p/l-p ) = </-*
/e loqiadd-0 

J
where ^  is a constant

(ale) is the alcohol variable
- are the logistic regression coefficients 

x^ s are the confouding variables

SL

( f>»U; t I.U C.*(p0lO
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The test for trends for fatal attacks and CVD mortality was assessed

oiby assigning quantitive values to each level of alcohol intake (ie, 
none=Q, occasional^, light=2^ moderate=3, heavy=^) and fitting 
alcohol as a continuous variable rather than as four dummy variables 
in the logistic model.

Interactions
To evaluate whether the association between alcohol and 
morbidity/mortality outcome differed according to smoking habits we 
added to the logistic regression a term for the alcohol-smoking 
interaction viz ( o U )  Xj  with alcohol fitted as four
dummy variables. Similar analyses using interaction terms were 
carried out to asses the effect of alcohol according to social class 
(non-manual vs manual) and pre-existing disease (presence vs 
absence). In some of the analyses, interaction tests were carried 
out to see if the trend differed by varying levels of these factors. 
This was done fitting alcohol as a continuous variable.

Adjusted rates
A Fortran program was provided by Dr. Andrew Phillips to obtain 
adjusted "absolute" rates based on multiple logistic regression 
coefficients.

Multiple Regression
Multiple regression and the analysis of covariance were used to 
obtained adjusted mean blood pressure and blood lipids for the 
various confounding factors by the five alcohol categories (Chapters 
4 and 5). Tests to assess whether the alcohol-blood lipids 
relationship differed by smoking were carried out fitting a smoking- 
alcohol interaction term in the appropriate multiple regression model 
with alcohol fitted continuously for cholesterol and HDL-cholesterol 
and as a 0,1 variable (heavy drinking vs the rest) for triglycerides 
and smoking status as three categories (never, ex, current).



APPENDIX II
THE BRITISH REGIONAL HEART STUDY QUESTIONNAIRE AT 
INITIAL EXAMINATION (01)

REGIONAL
HE4RT

STUDY

THIS IS A MEDICAL RESEARCH SURVEY 
ALL THE INFORMATION IS CONFIDENTIAL

PERSONAL HEALTH RECORD

All the information recorded in this personal health record will be 
treated as strictly confidential and will be available only to your own 
doctor and the Regional Heart Study team. The results of the analysis 
of your replies to the questionnaire and the physical measurements made 
will be used by your own doctor as part of the individual health care 
which he provides for you. The results of the research involving all 
the men taking part in the study wi 11 appear only in the form of general 
statistics from which it will be impossible to identify you as an 
individual.

If you have any questions or problems about any of the procedures included 
in your examination, do not hesitate to ask the members of the Study 
team.

THANK YOU FOR YOUR CO-OPERATION IN THIS STUDY. THE FINDINGS WILL HELP 
TO IMPROVE THE HEALTH OF MEN THROUGHOUT THE COUNTRY.



Card Number 
Date of Screening 
Time of Screening

1. GENERAL
What is your date of birth? Day

Month 
Year 19

Where were you born? Town . . . . . . . . . . . . . .
County . . . . . . . . . . . . . .
Country . . . . . . . . . . . . . .

1.2 How many years have you lived within 10 miles of this town?
I" you have moved to this area within the last five years, 
where di d you move from?  . . . . . . . . . . . . . . . . . . . . . . .

1.3 What is your marital status? Single 1
Married 2 
Widowed 3 
Other 4

years

1.4 How many children do you have?
<5 yrs.
5-10 yrs. 
11-16 yrs, 
^16 yrs.

M

2. YOUR FATHER
2.1 Where was your Town . . . . . . . . . . . . . . .father born? C()unty . . . . . . . . . . . . . . .

Country . . . . . . . . . . . . . . .
2.2 Is your father alive? (Y/N)
2.3 How old is he now? / How old was he when he died? ayears



2.4 If your father has died, what were you told was the cause of 
his death? Heart trouble 1

High blood pressure 2
Stroke 3
Respiratory disease 4
Cancer of lung 5
Other cancer . . . . . . . . . .  6
Accident or injury 7
Other . . . . . . . . . . . . . . .  8
Don't know 9

3. YOUR MOTHER
3.1 Where was your Town. . . . . . . . . . . . . . . . .mother born? County . . . . . . . . . . . . . .

Country . . . . . . . . . . . . . .
3.2 Is your mother alive? (Y/N)
3.3 How old is she now? / How old was she when she died?

3.4 If your mother has died, what were you told was the cause of 
her death? Heart trouble 1

High blood pressure 2
Stroke 3
Respiratory disease 4
Cancer of breast 5
Other cancer . . . . . . . . . .  6
Accident or injury 7
Other . . . . . . . . . . . . . . .  8
Don't know 9

4. OCCUPATION
4.1 What is your present job? . . . . . . . . . . . . . . . . . . . . . . .

If employed go to question 4.4
4.2 If you are unemployed, for how long has this been? ^ 6  weeks 1

6wk.-5mo. 2 
6mo.-Tyr. 3 
^ 1  year 4



4.3 Is this because of ill health? (Y/N)

4.4 What kind of work have you done for the longest period 
of time? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.5 What business or industry is this?

4.6 How many years have you done this kind of work?
4.7 Are/were you:

SELF-EMPLOYED with 25 or more employees 1
with less than 25 employees 2
without employees 3

MANAGER of 25 or more people 4
of less than 25 people 5

FOREMAN . . . . . . . . . . . . . . . . . . . .  6
ORDINARY EMPLOYEE. . . . . . . . . . . . . . . . . . . .  7
ARMED SERVICES . . . . . . . . . . . . . . . . . . . . .  8

years

50

5. SEVERE CHEST PAIN
5.1 Have you ever had a severe pain in your chest lasting for 

half an hour or more? (Y/N)
If NO, go to question 6 .

5.2 Where did you get this severe pain?
(Show chart.)

5.3 Did you see a doctor because of this pain? (Y/N) n

51

52

55

6. CHEST PAIN
6.1 Do you ever have any pain or discomfort in your chest? (Y/N) 

If NO, go to question 7.
6.2 When last did you get the pain? Within 1 month 1 

1-5 months ago 2
6-12 months ago 3 
Over 1 year ago 4 
Occasionally 5

56

57



6.3 How often do you get it? Daily 1
Weekly 2
Monthly 3
Once only 4
Occasionally 5

6.4 Where do you get this pain or discomfort?
(Show chart.)

6.5 When you walk at an ordinary pace on the level, does this 
produce the pain? (Y/N)

6.6 When you walk uphill or hurry, does this produce the 
pain? (Y/N)

6.7 When you get any pain or discomfort in your chest on
walking, what do you do? Stop 1

Slow down 2
Continue at the same pace 3

6.8 Does the pain or discomfort in your chest go away if you 
stand still? (Y/N)

6.9 How long does it take to go away? 10 minutes or less 1
More than 10 minutes 2

7. PHLEGM, COUGH AND BREATHING
7.1 Do you usually bring up phlegm (spit) from your chest 

first thing in the morning in the winter? (Y/N)
If NO, go to question 7.4.

7.2 Do you bring up phlegm like this on most days for as much
as 3 months in the winter each year? (Y/N)

7.3 In the past 3 years have you ever had a period of increased
cough and phlegm lasting 3 weeks or more?

Yes, once 1
Yes, twice or more 2 
Never 3

7.4 Does your chest sound wheezy or whistling on most days 
(or nights)? (Y/N)



.5 Does the weather affect your breathing?
And if so, at what season of the year is it most affected?

Not affected 1

BREATHLESSNESS
Do you get short of breath walking with people your own 
age on level ground? (Y/N)
On walking up hills or stairs, do you get more breathless 
than people your own age? (Y/N)
Do you ever have to stop walking because of breathlessness?

Winter
Summer
Both

2
3
4

(Y/N)

S.E.G.
Social Class 
Activity Score



9.
9.1

9.2

10. 
10.1

10.2

Serial Number |_ _ _ \_

Card Number
i _ i

LEG PAIN
Do you ever get pain in your calf muscles on walking at an 
ordinary pace, on the level? (Y/N)

Do you get pain in your calf muscles when you walk 
uphill or hurry? (Y/N)

MEDICAL HISTORY
Have you ever been told by a doctor that you have, or have 
had, any of the following?

Angina (Y/N)
Heart attack (Y/N)
Coronary thrombosis (Y/N)
Myocardial infarction (Y/N)
Other heart trouble . . . . . . . . . . . . .  (Y/N)
High blood pressure (Y/N)
Stroke (Y/N)
Diabetes (Y/N)
Peptic ulcer (Y/N)
Gout (Y/N)
Gall bladder disease (Y/N)
Thyroid disease (Y/N)
Arthritis (Y/N)
Bronchitis (Y/N)
Asthma (Y/N)
Other condition(s) 
including surgery . . . . . . . . . . . . . .  (Y/N)

Are you on any regular medical treatment from a doctor for
any condition? (Y/N)
If NO, go to question 10.3.
Do you know if the pills/medicines/injections are:-

Tranquillizers (Y/N)
Pain killers (Y/N)
Anti hypertensive drugs (Y/N)
Anticoagulants (Y/N)
Lipid lowering drugs (Y/N)

□

is
i%
15

16
17
18

19

20 

21 
22 

23 
2k

25
26
27

28

30
31
32
33 
3k



Oral antidiabetics (Y/N)
Injection of insulin (Y/N)
Any others (Y/N)
Don't know (Y/N)

10.3 Have you taken any of these in the last 48 hours?
Tranquillizers (Y/N)
Pain killers (Y/N)
Anti hypertensive drugs (Y/N)
Anticoagulants (Y/N)
Lipid lowering drugs (Y/N)
Oral antidiabetics (Y/N)
Injection of insulin (Y/N)
Any others (Y/N)
Don't know (Y/N)

11. DIET & ALCOHOL
11.1 How many times during an average week would you have the

following foods?
Meat (including beef, lamb, pork, bacon in any form)
Chicken
Fish
Eggs - how many eggs do you eat in a week?
Cheese - how often do you eat cheese, including cheese dishes?
Breakfast cereals - how often do you eat these (porridge included)? Statekind

11.2 What kinds of bread do you eat? White (Y/N)
Brown (Y/N)
Wholemeal (Y/N)
Other (Y/N)

11.3 Spreading fats: What kinds do you use at home?
Butter (Y/N)
Margarine (Y/N)
(State kind or brand name.)

11.4 Do you take sugar? In tea (Y/N)
In coffee (Y/N)
In other drinks (Y/N)

35
36
37
38

39
M)
«*1

«*2
«*3
V*

*♦6
VJ

**8

50
52
5**
56

58

60
61
62
63

61*
65

66
67
68



11.5 Do you use milk? On cereals (Y/N)
In tea (Y/N)
In coffee (Y/N)
As a milk drink (Y/N)

11.6 (i) Would you describe your present alcohol intake as:
None 1
On special occasions only 2
Once or twice a month 3
Weekends 4
Daily/most days 5

If NONE, go to question 12.
(ii) What type of drink do you usually take?

Beer 1
Spirits 2
Wine/sherry 3
Mixed beer & spirits 4
Mixed beer, spirits, gwine and sherry

(iii) How much do you usually take?
2 drinks a day or less 1
3-6 drinks a day 2
More than 6 drinks a day 3

(One drink is a single whisky, gin or brandy, a glass of wine, sherry or port or half a pint of beer.)



Card Number 0 3
12. SMOKING 
12.1

12.2

12.3

12.4

12.5

i) Do you smoke at present?

f NO, go to question 12.6.

Yes, regularly 1 
No 2
Occasionally 3

ii) How old were you when you started?
iii) Have you ever given up smoking? (Y/N)
iv) If yes, what is the maximum time for which you have 

given up smoking?
i) Do you smoke cigarettes now? Yes, regularly 1

No 2
Occasionally (<1 day) 3

f NO, or OCCASIONALLY, go to question 12.3.
ii) How many cigarettes do you usually smoke a day?
iii) If hand rolled, how much tobacco do you use a week?(ozs.)

Now proceed to 12.4.
i) Were you previously a regular cigarette smoker?(Y/N)
ii) If yes, how many cigarettes did you usually smoke 

a day?
iii) At what age did you change to a pipe and/or cigars?

i) Do you smoke a pipe now? Yes, regularly 1 
No 2
Occasionally 3

f NO, or OCCASIONALLY, go to question 12.5.

years

years

ozs.

years

n

ii) If YES, how ma ny ozs. a week do you smoke?

i) Do you smoke cigars now? Yes, regularly 1
No 2
Occasionally 3

ii) If YES, how many cigars do you smoke a day? Large
Small

f you smoke ANYTHING currently, go to question 13.

ozs.

ii

12

1U

15

17

16

20

22

23

25

27

28

30

31
33



12 .6 (i) Have you ever smoked for more than 1 month? (Y/N) 
How much did you usually smoke

Cigarettes (per day) 
Pipe (ozs) (per week) 
Cigars (per day) Large 

Small
If NO, go to question 13.

(ii) At what age did you start smoking?
(iii) At what age did you finally stop smoking?
(iv) What was the maximum time between these two ages 

for which you gave up smoking?

years
years

years

13. EXERCISE
13.1 (i) Do you usually walk or cycle in the course of your

journeys to or from work each day? No 1
Walk 2 
Cycle 3

If YES, how many minutes do these journeys take?
(ii) Apart from your journeys to or from work, do you

usually walk or cycle on weekdays? No 1
Walk 2 
Cycle 3

If YES, how many minutes do you walk/cycle each day?
(iii) Would you say that in your occupation you are 

physically: Very active 1
Fairly active 2 
Average 3
Fairly inactive 4 
Very inactive 5

13.2 On average, a man of your age spends 4 hours on most 
v/eekends on some of the following activities: walking, 
gardening, household chores, DIY projects.
Compared to such a man, how physically active do you 
consider yourself? Very active 1

Fairly active 2 
Average 3
Fairly inactive 4 
Very inactive 5

mins.

m m s



13.3 Apart from these activities, do you take active physical
exercise, e.g. running, digging, swimming, tennis, golf, 
sailing, etc. No 1

Occasionally 2 
Frequently 3

If NO or OCCASIONALLY - stop here.
13.4 Please state type of activity
13.5 How many years have you been involved in this activity?
13.6 How many times a month (on average) do you undertake these

activities? Winter
Summer

years

Administrator
Coder



Physical and Physiological Measurements

Serial Number
Card Number l l

Units Obs. Measurement

Height

Weight

Blood Pressure S

m m s .

1/10 kgms 

mmHg

Blood Pressure S mmHg

FVC
FEV1

FVC
FEV1

Pulse Rate

ml

ml

per min



APPENDIX III
THE BRITISH REGIONAL HEART STUDY QUESTIONNAIRE AT 
FIFTH YEAR (05)

START ANSWERING QUESTIONS HERE
1.0 How would you describe your health at present?

Excel lent 
Good 
Fair 
Poor

2.0 Have you ever been told by your doctor that you have, or have had, any of the followingTi
Angina
Heart attack 
Coronary thrombosis 
Myocardial infarction 
Other heart trouble 
High blood pressure 
Stroke 
Diabetes 
Peptic ulcer

Gout
Gall bladder disease
Thyroid
Arthritis
Bronchitis
Asthma
None of the --above conditions
Other conditions (including surgery)

3.0 Are you on any regular treatment from a doctor for any condition?
YES
NO

3.1 IF YES, please tick (</) all those you are on
Drugs to lower blood pressure 
Diuretics ("water tablets")
Tranquillisers 
Insulin injections 
Tablets for diabetes
Other treatments - give name if possible   . . . . . . . . . . . . .



4.1 Do you ever have any pain or discomfort in your chest?
YES
NO

IF N O , turn over to Question 5.0
IF YES, please answer the following questions

4.2 Where do you get this pain or discomfort? 
Mark X  on the appropriate places

RIGHTSIDE LEFT
SIDE

4.3 When you walk at an ordinary pace on the level, does this produce the pain?
YES 
NO

4.4 When you walk uphill or hurry, does this produce the pain?
YES 
NO

4.5 When you get any pain or discomfort in your chest on walking, what do 
you do?

Stop
Slow down
Continue at the same pace

4.6 Does the pain or discomfort in your chest go away if you stand still?
YES
NO

4.7 How long does it take to go away?
10 minutes or less 
More than 10 minutes



5.1 Have you e ve r  had a s e v e r e  pa i n  a c r o s s  t h e  f r o n t  o f  your  c h e s t  l a s t i n n  
f o r  h a l f  an hour  o r  more?

IF YES

5. 2  Did you see  a d o c t o r  because  o f  t h i s  pa in?

YES

NO

YES

NO

5. 3  What y e a r ( s )  d i d  t h i s  happen?

6 . 0  ILLNESS AND INJURY

l.l In t h e  l a s t  5 y e a r s ,  have you had any i l l n e s s  o r  i n j u r y  which has kep t  
you o f f  work f o r  more t ha n  one month?

i.2 IF YES, how many t i mes?

YES

NO

Once

Twice

Three t imes  

More

,3 How long was t h e  l o n g e s t  p e r io d  o f f  work wi t h  i l l n e s s  o r  i n j u r y ?

•4 What was t h e  i 11 n e s s / i n j u r y ?

7 .0 WEIGHT

■1 Has your  we i gh t  changed s i n c e  you were examined 5 y e a r s  ago?

No change 

I nc r e a s ed  

Decreased 

D on ' t  know

? What i s  your  p r e s e n t  weigh t ?  
( I ndoo r  c l o t h e s ,  no shoes ) o r

I f  you have no s c a l e ,  p l e a s e  f i l l  i n an e s t i m a t e .



8.1

8.3

8.4

Are you:
married
single
widowed
other e.g. divorced, separated

8.2 If married, does your wife work?
No
Yes - part-time 
Yes - full-time 

Please describe your accommodation. Are you 
an owner- occupier 
renting privately 
renting from the council

other . . . . . . . .   (please specify)
How many cars are there available for use in your household?

None
One
Two or more

9.0 SMOKING
Do you regularly smoke cigarettes?

YES
NO

IF YES, how many cigarettes do you usually smoke a day? 
Do you regularly smoke a pipe or cigars?

YES 
NO



10.1 Would you describe your present alcohol intake as:
Daily/most days
Weekends only
Once or twice a month or special occasions __
None

10.2 How much do you usually take?
More than 6 drinks a day 
3-6 drinks a day 
2 drinks a day or less 
Any additional information

FOR NON-DRINKERS ONLY - please answer these questions:-

10.3 Why do you not drink at present?
Personal choice 
Doctor's advice 
Definite illness

Name of illness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Other reasons (state) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

10.4 Did you drink in the past?
YES
NO

10.5 IF YES, would you describe your PREVIOUS alcohol intake as:
Daily/most days 
Weekends
Once or twice a month or special occasions __

10.6 How much DID you usually take when you were drinking?
One drink is half a pint of beer, 
a single whisky, gin or brandy, a 
glass of wine or sherry.
COUNT PINTS OR DOUBLES AS 2 DRINKS.

More than 6 drinks a day 
3-6 drinks a day 
2 drinks a day or less

One drink is half a pint of beer, a single "whisky, gin or brandy, a
glass of wine or sherry.
COUNT PINTS OR DOUBLES AS 2 DRINKS.



11.1 AT PRESENT are you:
Employed full-time 
Employed part-time 
Unemployed 
Registered Disabled 
Retired

11.2 IF RETIRED:
Age at retirement 

Reason for retirement
Normal retiring age
Illness (completely or in part) __
Other reasons
Please give details (of illness or other reasons)

IF UNEMPLOYED AT PRESENT please answer the following questions

11.3 How long have you been unemployed on this occasion . . . . .

11.4 Reasons for present unemployment 
Redundancy
Illness (completely or
in part) __
Other reasons

Please give details . . . . . . . . .



12.0 TO BE ANSWERED BY EVERYONE - whether employed, unemployed or retired.
This question is about any unemployment in the last five years, i.e.since you were examined by our nurses.
12.1 Have you had any periods of unemployment in the past five years?(apart from any present unemployment)

YES
NO

IF YES, please answer the following questions

12.2 How many separate periods of unemployment have you had in the past five years (excluding any present unemployment)?
1

2
3 or more

12.3 How long was the longest of these periods of unemployment (not counting any present unemployment)?

12.4 Reasons for longest period of unemployment
Redundancy
Illness (completely or in part) 
Other reasons

Please give details



13.0 TO BE ANSWERED BY EVERYONE - whether employed, unemployed or retired. 
In the 5 years BEFORE you were examined by the nurses:
13.1 Were you unemployed at any time?

YES
NO

IF YES, please answer the following questions:-

13.2 How long was your longest period of unemployment
13.3 Reasons for longest period of unemployment 

Redundancy
Illness (completely or in 
part) _ _ _
Other reasons

Please give details

PLEASE READ THROUGH FROM THE BEGINNING AND CHECK THAT YOU HAVE 
ANSWERED ALL THE RELEVANT QUESTIONS. THEN, PLEASE RETURN THESE 
PAGES TO US IN THE ENVELOPE PROVIDED. 

THANK YOU.
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Changes in drinking habits in middle-aged British 
men
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SUMMARY. The drinking behaviour of 7735 middle-aged 
men drawn from general practices in 24 British towns was 
determined in 1978-80 and five years later in 1983-85. 
Those with heavier initial drinking were more likely to have 
reduced consumption after five years. At every level of con
sumption manual workers showed a greater tendency to 
decrease drinking than non-manual workers. Of those who 
became non-drinkers over the five years, 12% had been 
moderate or heavy drinkers. Men who were told by a doc
tor that they had developed ischaemic heart disease during 
the five years were more likely to reduce their alcohol con
sumption than men who remained free of ischaemic heart 
disease. Similarly, men who were put on regular medical 
treatment of any kind or who acquired two or more 
diagnoses of illness (including ischaemic heart disease) were 
more likely to become occasional or non-drinkers. Non
drinkers at both reviews had higher rates of diagnosed illness 
than drinkers. In particular, the ex-drinkers, who comprised 
70% of non-drinkers at follow up, had higher rates of 
ischaemic heart disease and cardiovascular-related problems, 
such as high blood pressure and diabetes, than drinkers.

It is essential to be aware of the tendency for moderate 
or heavy drinkers to reduce or stop drinking over time, par
ticularly if illness has been diagnosed. Non-drinkers and ex
drinkers should not be used as a baseline in studies relating 
alcohol to disease.

Introduction

LIKE all behavioural characteristics, drinking patterns may 
change over time. A heavy drinker at one survey may have 

become a lighter drinker or even a non-drinker at a later survey 
and a person reporting abstinence may on a subsequent occa
sion record regular drinking. Yet most studies classify individuals 
on the basis o f their current alcohol intake with little concern 
for past drinking patterns or the reasons for any change. The 
au thors’ concern with this issue arises from  the fam iliar p a t
tern o f m ortality from  all causes in which non-drinkers usually 
show a higher m ortality  rate than light o r m oderate drinkers.1 
The reasons for being a non-drinker are not usually examined 
and it has been suggested tha t drinking is probably better for 
health than  non-drinking, in particular for ischaemic heart 
disease.1,2

In order to gain some understanding of the dynamics o f drink
ing behaviour over time, and in particular the nature o f non
drinking, we have examined the changes in reported drinking 
behaviour in a cohort o f  m iddle-aged British men over a five 
year period. We have also com pared the burden o f illness in ex
drinkers and drinkers in order to determ ine w hether giving up
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drinking is affected by the developm ent o f disease, and in par
ticular, cardiovascular or cardiovascular-related disease.

Method
In 1978—80, 7735 men aged 40-59 years were selected a t ran
dom  from general practices in 24 British towns for a prospec
tive study o f  cardiovascular disease — the British regional heart 
study.3 Research nurses adm inistered to each m an a  standard 
questionnaire, which included questions on the frequency and 
quantity  o f  alcohol consum ed, sm oking habits, chest pain and 
m ed ical h is to ry .4 B iochem ical and  haem a to lo g ica l 
m easurem ents carried out at the sam e time as the initial ques
tionnaire showed substantial dose-response relationships with 
the reported alochol consumption, strongly supporting the validi
ty o f  the reported intakes.5 Five years later, a simil.0* question
naire was sent to all 7396 surviving men and detailed inform a
tion obtained on present and past drinking habits, changes in 
sm oking behaviour and  changes in em ploym ent status. A total 
o f  7242 men, 98% o f the survivors, com pleted the fifth year 
questionnaires satisfactorily. The men were divided into five 
groups on the basis o f their estim ated average alcohol consum p
tion in units per week — none, occasional (<1 unit), light (1-15), 
m oderate (16—42) and heavy (>42 units). Seventy-six men pro
vided inform ation on frequency bu t not on quantity  consum 
ed, leaving 7166 men for analysis.

In both questionnaires the men were asked to recall w hether 
a doctor had ever told them  that they had one or m ore o f  the 
following: ischaemic heart disease (angina, heart attack), other 
heart trouble, high blood pressure, stroke, gout, gall-bladder 
disease, thyroid disease, arthritis, bronchitis, asthm a, peptic ulcer 
or diabetes. An open question on ‘o ther conditions’ produced 
further illnesses and a m axim um  disease score o f  13 was possi
ble. The men were also asked for details o f any regular medical 
treatm ent.

The prevalence o f ischaemic heart disease was measured at 
the initial exam ination in three ways:
1. A standardized chest pain questionnaire for angina or possi
ble myocardial infarction .6
2. A three-lead orthogonal electrocardiogram for myocardial in
farction or ischaem ia.6 In this paper, definite and possible 
myocardial infarction and definite myocardial ischaemia are in
cluded; possible m yocardial ischaem ia is not.
3. Recall o f  a docto r’s diagnosis o f  angina or heart attack, 
myocardial infarction or coronary throm bosis.7

Chi-square tests were used to assess the statistical significance 
o f differences in the relationship between development o f disease 
and changes in alcohol consum ption. C om parisons between ex
drinkers and drinkers were tested in the same manner. Logistic 
regression analysis was used to achieve adjustm ent for age.

Results
Changes in drinking behaviour
C om parison o f alcohol consum ption as reported at the initial 
screening and five years later revealed considerable changes in 
the apparent drinking behaviour o f  these men (Table 1). More 
than half o f  the men reported changes in drinking habits after 
five years. The most striking observation was the reduction in 
the p roportion  o f heavy drinkers from  10% to 4%  o f the total. 
Overall, the heavier the drinking initially, the more likely there
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Ta b l e  1. C h a n g e s  in alcohol  c o n s um p t i o n  over  five year s  a m o n g  7 1 6 6  men .

In itial a lc o h o l c o n s u m p t io n

A lc o h o l c o n s u m p t io n  a t  f iv e -y e a r  fo llo w  u p  (%  of n o . o f  m e n  in e a c h  
c a te g o r y  in itia lly)

T o ta l n o . (% ) 
o f  m e n N o n e O c c a s io n a l3 L igh tb M o d e r a te 0 H e a v y d

N o n e 4 3 3  (6) 72 2 2 4 1 0
O c c a s io n a l 1 7 3 0  (24) 15 6 7 16 2 O
L ig h t 2 3 7 1  (33) 4 2 6 5 8 11 1
M o d e r a te 1 8 7 3  (26) 2 11 41 4 0 5
H e a v y 7 4 9  (7 0 ) 1 4 2 2 4 8 2 5

T o ta l  n o . (% ) o f  m e n 7 1 6 6 7 0 2  (10) 2 1 3 1  (30) 2 6 6 2  (37) 1 3 8 1  (19) 2 9 4  (4)

a<1 unit per week. b 1— 1 5 units per week. °16-42 units per week. d>42 units per week.
was to be a reduction in the reported drinking behaviour after 
five years. Only a small percentage o f men (10%) increased their 
alcohol intake. O f those claiming to be non-drinkers on the initial 
questionnaire, 28% reported drinking occasionally or regularly 
after five years. O f those who became non-drinkers over the five 
years, 12% had initially been moderate or heavy drinkers. When 
the men were separated into non-m anual and m anual workers 
it was observed that non-m anual workers had been more stable 
in their drinking habits than m anual workers. At every level of 
drinking m anual workers showed a greater tendency to decrease, 
particularly to  non-drinking status. There was an increase in the 
p roportion  o f  regular drinkers (at least one drink each week) 
a t the initial examination who had become non-drinkers after 
five years in the four successive age-groups 40-44, 45-49, 50-54 
and  55-59 years — 1.7%, 2.1%, 3.6% and 3.3% respectively.

The m ajority o f men who had given up drinking over the five 
years claimed to be occasional drinkers on the initial 
questionnaire. However, inform ation on past drinking habits 
from the follow-up questionnaire revealed that only half o f these 
(51%) had always been occasional drinkers: 33% had been light 
drinkers, 10% m oderate and 6%  heavy drinkers.

Disease and change in alcohol consumption  
The relationship between acquiring a diagnosis o f  disease and 
m aking a change in alcohol consum ption has been examined 
in a  group o f  3772 men who did not recall a diagnosis o f a 
cardiovascular disease (ischaemic heart disease, ‘heart trouble’, 
stroke, high blood pressure) or a cardiovascular-related disease 
(diabetes, gout, gall-bladder disease, bronchitis or asthm a) at 
the initial examination and who were not receiving regular 
medical treatm ent. In this group there were 1338 men who 
initially reported moderate or heavy drinking and after five years 
133 (10%) had become occasional or non-drinkers. This degree 
o f change reflects a m ajor alteration in drinking behaviour, and 
should reduce the possible bias in classification from 
self-reporting.

A m ong the 1338 m oderate or heavy drinkers with no doctor 
diagnosis and no regular medical treatm ent there were 
statistically significant differences in the rate o f change to 
occasional or non-drinkers between men developing and not 
developing various criteria o f disease over the five-year period.

Ischaem ic heart disease. A diagnosis o f ischaemic heart disease 
was recalled in the second questionnaire by 53 o f the initially 
m oderate or heavy drinkers, o f whom 10 (19%) had become 
occasional or non-drinkers. Among the 1285 men not acquiring 
such a diagnosis, 123 (10%) had become occasional or non
drinkers (P<0.05).

Regular medical treatment. This was reported in the second 
questionnaire by 223 men, o f whom 34 (15%) had become

occasional or non-drinkers. A m ong the 1115 men not reporting 
regular medical treatm ent, 99 (9% ) had becom e occasional or 
non-drinkers (P<0.01).

Burden o f  disease. Over the five-year period, 1084 men remained 
without a  diagnosis o f  one o f the listed disorders (including 
ischaemic heart disease) and w ithout regular medical treatm ent. 
O f these men 9% became occasional or non-drinkers. Among 
the 220 men who acquired one diagnosis there was only a slightly 
higher proportion (11%) who became occasional or non-drinkers. 
However, am ong the 34 men .vho acquired two or r r 'r e  
diagnoses, 27%  became occasional or non-drinkers. This trend 
with increasing burden o f disease was significant (P<0.01).

A ge and disease. The 241 m oderate or heavy drinkers who 
developed ischaemic heart disease, who were put on regular 
treatm ent or who acquired two or more diagnoses were more 
likely to become occasional or non-drinkers irrespective o f  age 
(P<0.01). Among the remaining 1097 moderate or heavy drinkers 
there was only a slight tendency to become occasional or non- 
drinkers as age increased.

Disease in ex-drinkers
The ex-drinkers, who comprised 70% of non-drinkers at follow 
up, had significantly more disease and medical treatment initially 
than drinkers (P<0.001) (Table 2). High blood pressure and 
diabetes were more frequently diagnosed in the ex-drinkers and 
every measure of ischaemic heart disease was significantly greater 
in the ex-drinkers than in the drinkers (P<0.01) (Table 2).

Life long abstainers
This small group o f men had, in general, slightly lower rates 
o f disease initially than drinkers (Table 2). However, they had 
slightly higher rates o f regular treatm ent, diabetes and recall o f 
a doctor’s diagnosis o f ischaemic heart disease.

Consistency in reported intakes
To determine the consistency of the information on past drinking 
provided at the five-year follow up, this inform ation was 
com pared with th a t obtained from the initial questionnaire, for 
those 211 men who were drinkers initially bu t non-drinkers at 
follow-up. H alf o f  these men (49% ) provided completely 
consistent inform ation on the two occasions while 35% reported 
heavier past drinking at follow up than had been recorded on 
the first questionnaire, suggesting that they had reduced their 
alcohol intake over time. Only 15% reported lighter past drinking 
at follow up than had been recorded on the first questionnaire 
and it m ust be presumed that this group had altered their 
drinking history rather than their actual drinking pattern. 
However, only three men (1%) reported m oderate or heavy
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T a b le  2 .  B u rd e n  o f  d i s e a s e  a n d  m e d ic a l  t r e a tm e n t  a t  th e  initial 
e x a m in a t io n  a m o n g  7 2 4 2  m e n .

P e r c e n ta g e  o f  m e n  w ith  d is e a s e

L ifelong
a b s ta in e r s 3 D rin k e rs6 E x -d rin k e rs c 

(n = 2 0 4 )  (n = 6 5 4 2 )  (n = 4 9 6 )

T h r e e  o r  m o re  d ia g n o s e s 7 .4 9 .0 1 4 .5
R e g u la r  t r e a tm e n t 3 1 .6 2 6 .4 3 6 .7
H igh b lo o d  p r e s s u r e 10.1 12.1 1 4 .9
D ia b e te s 1 .9 1.4 2 .4
I s c h a e m ic  h e a r t  d is e a s e

Q u e s t io n n a ir e 1 2 .9 13.1 1 8 .6
E le c tro c a rd io g ra m 6 .0 6 .8 8 .9
R ec a ll o f  d o c to r 's

d ia g n o s i s 8 .2 4 .6 7 .0

M e a n  d i s e a s e  s c o r e 0 . 9 6 1 .0 0 1 .2 7

n = number of men. aM e n  not drinking initially and at the five-year follow 
up and w h o  reported no previous drinking. bM e n  drinking even 
occasionally at five-year follow up. cM e n  not drinking at five-year follow 
up w h o  had a previous history of drinking.

drinking on the first questionnaire and occasional past drinking 
at follow up and these represent a m ajor misclassification.

Discussion
We have no way o f knowing whether the self-reported estimates 
a t the five-year follow up are valid, but the overall pattern in
dicates a tendency for middle-aged drinkers to decrease their 
alcohol intake over time and this tendency increases with age. 
D ata from the general household survey8 show that a far lower 
proportion o f  men over 65 years o f age are heavy drinkers than 
men aged 45-64 years (4% versus 16%) and that a lower p ro
portion are moderate drinkers (7% versus 14%). Corresponding
ly higher proportions o f older men are occasional drinkers (18% 
versus 11%) and abstainers (11% versus 5%). These cross- 
sectional data support the longitudinal data o f the British 
regional heart study.

An analysis o f a  number o f American longitudinal and cohort 
studies indicates that the incidence o f heavy drinking and alcohol 
problems decreases with age and that movement out o f the heavy 
drinking category increases with age.9 However, this analysis 
provides no inform ation on possible reasons for such changes 
in drinking behaviour. In a more informative study from Boston, 
USA, 5320 men and women (age and sex distribution not stated) 
were interviewed in 1977 for alcohol consum ption and ‘life 
satisfaction’ in a number of areas.10 The subjects were classified 
into lifetime abstainers, current abstainers and three current 
drinking categories. C urrent abstainers included a substantial 
proportion of those who had been drinking in the recent past 
(39%) and indeed, 21% o f all current abstainers had been fre
quent drinkers, mostly taking more than five drinks per session. 
O ne-fifth o f current abstainers felt they previously or currently 
had a drinking problem, a similar proportion to that seen among 
frequent drinkers (24%). A large proportion o f current abstainers 
(41%) said they had decided to stop drinking because o f health 
reasons directly or indirectly related to their alcohol intake. The 
authors emphasize that abstainers are not a homogeneous group 
and that the characteristics o f current abstainers suggest that 
they come from the m oderate to frequent alcohol consum ption 
groups.

The British regional heart study data provide further evidence 
that men who reduce their alcohol consumption as they get older 
often do so in response to the development o f illness. This cer

tainly appears to be true for new ischaemic heart disease in these 
men. It is apparent that a fair proportion o f non-drinkers and 
occasional drinkers were previously moderate or heavy drinkers, 
many o f whom have changed because o f ill health. In particular 
it appears that the greater the burden o f  acquired disease the 
more likely they are to give up or become occasional drinkers. 
The predom inance o f  certain doctor diagnoses in ex-drinkers 
compared with current drinkers both initially and at the five- 
year follow up makes it seem likely tha t many o f these men have 
been advised to stop drinking, have made their own decision 
to stop drinking or have been compelled to reduce their alcohol 
intake through loss o f  employment and income. A detailed 
analysis o f  the specific nature o f disease at initial screening in 
the several drinking categories has been published, emphasiz
ing the heavy burden o f ill health in ex-drinkers.11 Overall, the 
evidence indicates that non-drinkers are a mixed group, including 
a large proportion o f ex-drinkers, many o f  whom have been 
moderate or heavy drinkers in the past. Non-drinkers are 
therefore not a suitable group for use as a baseline in studies 
o f  the effects o f  alcohol on disease, specifically in studies con
cerned with mortality.

References
1. M arm o t M G , R ose G , Sh ip ley  M J, T h o m as  B J. A lcoho l a n d  

m o r ta l i f  a  U -sh ap ed  cu rve . Lancet 1981; 1: 580-583.
2. M o o re  R D , P e a rso n  T A . M o d era te  a lco h o l co n su m p tio n  an d  

co ro n a ry  a r te ry  d isease . A review . M edicine (Baltimore) 1986; 
65: 242-267.

3. S h ap e r A G , P o co ck  S J , W alk e r M , et al. B ritish  reg ional 
h ea rt s tu d y : c a rd io v a sc u la r risk fac to rs  in m idd le -aged  m en  in 
24 to w n s. B r M ed  J  1981; 282: 179-186.

4 . S h a p e r A G , P h illip s  A N , P o co ck  S J , W alker M . A lco h o l a n d  
ischaem ic h e a r t d isease  in m id d le -ag ed  B ritish  m en. Br M ed  J  
1987; 294: 733-737.

5. S h ap er A G , P o co ck  S J , A shby  D , et al. B iochem ical and  
h aem ato lo g ica l re sp o n se  to  a lco h o l in tak e . A n n  Clin B iochem  
1985; 22: 50-61.

6. S h ap e r A G , C o o k  D G , W alk er M , M ac fa rlan e  P W .
Prevalence  o f  ischaem ic  h e a r t d isease  in m idd le-aged  B ritish 
m en . Br H eart J  1984; 51: 595-605.

7. S h ap er A G , C o o k  D G , W alk er M , M ac fa rlan e  P W . Recall o f  
d iagnosis  by  m en w ith ischaem ic h e a r t d isease. Br H eart J  
1984; 51: 606-661.

8. O ffice  o f  P o p u la tio n  C ensuses a n d  S urveys. General 
household  survey 1982. L o n d o n : H M S O , 1984: tab le  10.2.

9. F illm ore  K M . P rev a len ce , incidence a n d  ch ro n ic ity  o f  d rin k in g  
pa tte rn s  a n d  p ro b lem s a m o n g  m en as a fu n c tio n  o f  age, a 
lo n g itu d in a l an d  c o h o rt analy sis . Br J  A d d ic t  1987; 82: 77-83.

10. G o ld m an  E F , N a jm an  JM . L ife tim e a b sta in e rs , cu rren t 
a b sta in e rs  a n d  im b ib ers , a  m e th o d o lo g ica l n o te . Br J  A dd ic t 
1984; 79: 309-314.

11. W an n am e th ee  G , S h ap e r A G . M en w ho  d o  n o t d rin k : a  re p o rt 
from  th e  B ritish  reg iona l h eart s tu d y . In t J  E pidem iol 1988;
17: 307-316.

A cknow ledgem en ts

T he  B ritish  reg ional h ea rt s tudy  is a B ritish  H eart F o u n d a tio n  research 
grouD arH  is a lso supported  by the  M edical Research C ouncil, the D epart- 
m cni or H ealth  a n d  S ocial Security  a n d  th e  C hest, H e a r t and  S troke 
A sso c ia tio n . T h e  In s titu te  o f  A lcoho l S tud ies su p p o rts  those  s tud ies 
re la ting  to  the  effects o f  a lcoho l.

A ddress fo r  co rresp o n d en c e

P ro fesso r A.G. Shaper, D ep ar tm e n t o f  C lin ical E p idem io logy  a n d  
G eneral Practice, Royal Free H osp ital School o f  M edicine, Rowland Hill 
S treet, L o n d o n  N W 3 2PF.

442 Journal of the Royal College of General Practitioners, October 1988



International Journal of Epidemiology
id) International Epidemiological Association 1988

Vol. 17, No. 2 
Printed in Great Britain

Men Who Do Not Drink: A Report 
from the British Regional Heart 
Study
GOYA WANNAMETHEE AND A G SHAPER

W a n n a m e th e e  G (D e p a r tm e n t o f C lin ical E p id e m io lo g y  a n d  G e n e ra l P rac tic e , R oyal F ree  H o sp ita l S c h o o l o f  M ed ic in e , 
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In terna tiona l Journa l o f  E p id em io lo g y  1988, 17: 3 0 7 -3 1 6 .
M en  w h o  d o  n o t d rin k  a re  f re q u e n t ly  u s e d  a s  a b a s e lin e  a g a in s t  w h ich  th e  e ffe c ts  o f a lc o h o l c o n s u m p t io n  a re  
m e a s u r e d .  T h e  c h a ra c te r is t ic s  o f s u c h  m e n  h a v e  b e e n  e x a m in e d  in a  la rg e -s c a le  p ro s p e c tiv e  s tu d y  o f  c a rd io v a s c u la r  
d is e a s e  in v o lv in g  7 7 3 5  m id d le -a g e d  m e n  d ra w n  fro m  g e n e ra l  p ra c tic e s  in 2 4  B ritish  to w n s . N o n -d rin k e rs  in c lu d e  
life lo n g  te e to ta l le r s  a n d  e x -d rin k e rs , b o th  lo n g -te rm  a n d  re c e n t. L o n g -te rm  e x -d rin k e rs  h a v e  m a n y  c h a ra c te r is t ic s  
likely to  in c re a s e  th e ir  m o rb id ity  a n d  m o rta lity ; re c e n t  e x -d rin k e rs  h a v e  s im ila r  c h a ra c te r is t ic s  b u t to  a le s s  m a rk e d  
d e g re e .  E x -d rin k e rs  a re  o ld e r th a n  th e  o th e r  g ro u p s  a n d  in c lu d e  an  in c re a s e d  p ro p o r tio n  o f u n m a rr ie d  m e n  a n d  m e n  in 
m a n u a l o c c u p a t io n s .  T h ey  h a v e  th e  s a m e  h ig h  p e rc e n ta g e  o f  c u r re n t  c ig a re tte  s m o k e r s  a s  m o d e ra te /h e a v y  d rin k e rs  
a n d  a p re v a le n c e  o f  h y p e r te n s io n  a n d  o b e s i ty  s im ila r  to  m o d e ra te /h e a v y  d r in k e rs  a n d  h ig h e r  th a n  life long  te e to ta l le r s  
o r  o c c a s io n a l/ l ig h t d r in k e rs .
E x -d rin k e rs  h a v e  th e  h ig h e s t  p e r c e n ta g e  o f m e n  w ith  m u ltip le  d o c to r -d ia g n o s e d  d is o rd e rs .  In p a rtic u la r , th e y  h a v e  th e  
h ig h e s t  p re v a le n c e  r a te s  o f a n g in a  a n d  p o s s ib le  m y o c a rd ia l in fa rc tio n  o n  s ta n d a rd iz e d  q u e s tio n n a ir e ,  o f m y o c a rd ia l 
in fa rc tio n  o n  e le c tro c a rd io g ra m  a n d  o f recall o f a d o c to r -d ia g n o s is  o f  is c h a e m ic  h e a r t  d is e a s e .  T h ey  a lso  h a v e  h ig h  
p re v a le n c e  r a te s  o f  recall o f h ig h  b lo o d  p re s s u re ,  p e p tic  u lcer, d ia b e te s ,  g a ll b la d d e r  d is e a s e  a n d  b ro n c h itis . T h ey  h a v e  
th e  h ig h e s t  r a te s  fo r  re g u la r  m e d ic a l t r e a tm e n t  a n d  th e  h ig h e s t  p ro p o r tio n  o f m e n  w h o  c o n s id e r  th e ir  h e a l th  to  b e  p o o r. 
It is  a b u n d a n t ly  c le a r  th a t  th e  g e n e r a l  c a te g o ry  o f n o n -d r in k e rs , w h ic h  in c lu d e s  a la rg e  p ro p o r tio n  o f  e x -d rin k e rs , 
s h o u ld  n o t b e  u s e d  a s  a  b a s e l in e  a g a in s t  w h ic h  to  m e a s u re  th e  e ffec ts  o f  a lco h o l c o n s u m p t io n . O vera ll, it w o u ld  a p p e a r  
th a t  th e  o c c a s io n a l/ l ig h t d r in k in g  c a te g o r y  (< 1 5  d rin k s /w e ek ) p ro v id e s  a la rg e  a n d  sa tis fa c to ry  b a s e lin e  g ro u p  fo r 
c o m p a ra t iv e  p u r p o s e s  in th e  s tu d y  o f  c a rd io v a s c u la r  a n d  o th e r  o rg a n ic  d is o rd e rs .

In the m ajority  of studies which exam ine the re lation
ship betw een alcohol in take and disease, men who do 
no t drink are used as a baseline against which to 
m easure the effects o f alcohol consum ption . E ver since 
Pearl in 1926 described the ‘U -shaped curve’ o f all
cause m ortality  re la ted  to  alcohol in ta k e ,1 it has been a 
com m on finding tha t non-drinkers have a higher m or
tality for all causes and som etim es for specific diseases, 
eg cardiovascular disease, than men who are light or 
m odera te  d rinkers .2-3 This finding has been in terp re ted  
as showing tha t light o r m oderate  drinking is beneficial 
in general o r th a t it p ro tects against specific diseases, 
eg cardiovascular disease/ischaem ic heart d isease.45 
C learly, this in terp re ta tion  depends on the definition 
and characteristics of those designated as non-drink
ers. This study of m iddle-aged men drawn from  all 
social classes in all the  m ajor regions of G reat Britain 
(The British Regional H eart Study) exam ines the 
characteristics o f m en who do not drink , in o rder to

Departm ent o f Clinical Epidemiology and G eneral Practice, Royal 
Free Hospital School of M edicine. London N W 3 2PF, U K .

evaluate the use of the non-drinkers as a baseline 
group for com parative purposes.

SU BJEC TS A N D  M E T H O D S 
In 1978-80, 7735 men aged 40-59 years w ere selected 
at random  from general practices in 24 towns in 
England, Wales and Scotland for a prospective study of 
cardiovascular disease. The criteria for selecting the 
tow n, the general practice and the subjects as well as 
the m ethods of data  collection, have been rep o rted .6 
The social class distribution of the practice population 
was required  to represen t that of the tow n. R esearch 
nurses adm inistered to each man a standard  question
naire (Q l)  which included questions on alcohol con
sum ption, sm oking habits, chest pain and m edical 
history. A num ber of physical m easurem ents were 
m ade, an electrocardiogram  recorded and blood taken 
for biochem istry and haem atology. Following exam in
ation , all men w ere followed for m orbidity from  
cardiovascular events (stroke, m yocardial infarction) 
and for m ortality from all causes.7

Five years after the initial screening a similar ques
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tionnaire (Q 5) was m ailed to all the surviving men. 
D etailed  inform ation was obtained  on present and past 
drinking habits, changes in sm oking behaviour, history 
of chest pain, m edical history and em ploym ent status. 
A total of 7275 m en, 98c'c of available survivors, com 
pleted  the questionnaires satisfactorily. The available 
survivors exclude those men w ho had died (n =  297) or 
em igrated  (n =  42) prior to the fifth-year question
naire. T he 2°/c non-response com prises those who had 
m oved and not yet registered with a new doctor and 
those who did not wish to com plete the questionnaire. 
This report is concerned with the 7275 m en who com 
p leted  the fifth-year questionnaire .

D rinking B ehaviour
A lcohol consum ption was recorded  at initial screening 
using questions on frequency, quantity  and type, 
sim ilar to those used in the 1978 G eneral H ousehold 
Survey.8 T he m en w ere asked to describe the ir current 
alcohol in take as none, on special occasions only or 
once/tw ice a m onth , at w eekends, or daily/m ost days. 
T hey were also asked how m uch they usually took per 
day when they drank— one to  tw o drinks, th ree  to six 
drinks, or m ore than six drinks. A drink is defined as 
2 p in t of beer, a single of spirits or a glass of wine 
(approxim ately  8-10 g alcohol). N o history of previous 
drinking was requested  on this occasion and it was 
therefo re  not possible to  separa te  non-drinkers into 
lifelong tee to ta llers and ex-drinkers. In the initial 
analysis of d a ta , eight drinking categories are used: 
non-drinkers, occasional drinkers (special occasions or 
1-2 per m on th ), w eekend drinkers (1-2 , 3 -6  or more 
than 6 drinks per day) and m en drinking daily or on 
m ost days (1 -2 , 3 -6 , o r m ore than 6 drinks per day).9

Five years la ter (1983-85), in addition to  the ques
tions on frequency and quantity  of alcohol consum ed, 
the m en w ere asked about their past drinking habits. 
Those who said they w ere non-drinkers at Q5 were 
asked w hether they had been drinkers in the past and if 
so, w hat the ir past alcohol consum ption had been. 
T here  was inadequa te  in form ation  at Q1 or Q5 in 33 
m en and they w ere excluded from  the analysis, leaving 
7242 men.

Classification o f  D rinking B ehaviour 
Classification o f drinking behaviour in this paper is 
based on the  com bined inform ation obtained  at the 
initial screening (Q l)  and five years la ter (Q 5).
1. Teetotallers. M en who w ere non-drinkers at Q l and 

Q 5, and w ho said at Q5 th a t they had never been 
drinkers (n — 204).

2. E x-drinkers (L ong-term ). N on-drinkers at Q l and 
Q5 who reported  previous drinking (n =  108).

3. Ex-drinkers (R ecent). N on-drinkers at Q5 who 
were occasional or regular drinkers at Q l 
(n =  388).

4. Occasional!Light drinkers (n =  3914). (a) O cca
sional drinkers at Q l who were drinking at any level 
at Q5 (n = 1492). (b) N on-drinkers at Q l who were 
drinking at Q 5 (n  =  119); 80% of this group claimed 
to be occasional drinkers at Q5. (c) L ight drinkers 
include w eekend 1-2 and 3-6/day and daily 1-2 
drinks/day (n = 2303) based on Q l.

5. M oderate!Heavy drinkers (n =  2628) based on Q l. 
M oderate drinkers com prise w eekend > 6/day  and 
daily 3-6  drinks/day (n =  1876). H eavy drinkers are 
those taking > 6  drinks/day on a daily basis 
(n =  752).

Sm oking
Smoking habits were derived from the initial question
naire (Q l)  and the m en were classified as current 
sm okers, ex-cigarette sm okers and those who had 
never sm oked. Ex-cigarette sm okers who currently 
sm oked pipe/cigars are included in ex-cigarette 
sm okers. Those men who only ever sm oked pipe/cigars 
are included in ‘never sm oked’. Smoking data were 
missing for 14 men.

Social class
The longest held occupation of each man was recorded 
at Q l and the men were grouped into one of the six 
social classes defined by the R egistrar G eneral: I, II, 
III non-m anual, III m anual, IV and V. Those whose 
longest-held occupation was in the A rm ed Forces form 
a separate group. For som e com parisons, social classes 
I, II and III non-m anual were com bined as ‘non- 
m anual’ w orkers, and social classes III m anual, IV and 
V as ‘m anual’ w orkers. Social class data  were missing 
for 13 men.

Prevalence o f  Ischaemic Heart Disease
The prevalence of ischaemic heart disease was
m easured in th ree ways at initial exam ination (Q l) .
1. A standardized chest pain questionnaire for angina 

or possible m yocardial in farction .10
2. A  three-lead orthogonal electrocardiogram  for 

myocardial ischaemia or infarction .10
3. Recall of a doctor diagnosis of angina or myocardial 

infarction (heart attack, coronary th rom bosis).11

D octor D iagnoses and Medical Treatment 
M en were asked to recall w hether they had ever been 
told by a doctor that they had any of the conditions 
listed on the questionnaire (Q l) . A  to tal disease score 
was obtained by giving one point for each affirmative
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Tam  t I D istribution  o f  7242 m idd le-aged  British m en  in fiv e  drinking  

categories

Alcohol group No n

1 Teetotallers (life long) 204 2.8
2 Ex-drinkers (long-term ) 108 1.3
3 Ex-drinkers (recent) 388 5.4
4 Occasional/light 3014 54.0

5 M oderate/heavy 2628 36.3

answer. A single point for ischaem ic heart disease was 
given fo r any one of the  following: angina, heart 
attack , coronary  throm bosis, m yocardial infarction. A 
single po in t was given for each of the following condi
tions: ‘o th e r h eart tro u b le ’, high blood pressure, 
stroke, gout, gall b ladder disease, thyroid disease, 
arth ritis , bronchitis, asthm a, peptic ulcer, and 
d iabetes. In  addition , an affirm ative answ er to  an open 
question on ‘O th e r conditions’ was also given a single 
p o in t, irrespective o f the num ber o r type of such condi
tions. T he m axim um  score was 13 points. T he disease 
score was grouped in to  fou r classes: 0, 1, 2 and > 3  
disease conditions. T he m en w ere also asked details of 
any regular m edical trea tm en t.

R ESU LTS
Table 1 shows the d istribution  o f m en in the five d rink 
ing categories. O f the original 466 non-drinkers at Q l ,  
431 provided inform ation at 0 5 .  A bout half tu rned  out 
to be lifelong tee to ta llers (n =  204), about one-quarter 
w ere long-term  ex-drinkers (n =  108) and about one- 
quarte r w ere drinking at Q5 (n =  119), mainly occa
sionally. M en in this last g roup are now classified as 
occasional drinkers. T he ex-drinkers (recen t), those 
who w ere drinking at Q l but not at 0 5 ,  constitu te  a 
group o f particu lar in terest, as their characteristics at 
initial screening relate  to a group who give up drinking 
in the following five years.

Table 2 shows the m ean age for each drinking ca te 
gory and the percentage of men from each drinking 
category w ithin each of the four age groups. N on
drinkers (tee to tallers and ex-drinkers) were signifi
cantly older than drinkers (51.6 versus 49.9 years; 
p< 0 .001). The oldest group was long-term  ex-drinkers 
who had the highest proportion  of men aged 55-59 
years and the lowest p roportion  o f men aged 40-44 
years. A sim ilar but less m arked pattern  was seen 
am ong recent ex-drinkers and tee to tallers in whom the 
proportion of men in the oldest age group was nearly 
twice tha t seen in the youngest age group. D rinkers 
showed approxim ately the sam e p roportion  o f men in 
each age group.

Marital Status
The ex-drinkers (long-term  and recent) had a higher 
proportion  of single men than the drinkers or te e 
totallers (Table 3). The long-term  ex-drinkers had by 
far the highest p roportion  of divorced men.

Social Class
Table 4 shows the percentage distribution of men in 
each drinking category by social class. In the total 
sam ple, 41 %  were non-m anual and 59% m anual w ork
ers. Ex-drinkers had the highest proportion  of m anual 
w orkers and occasional/light d rinkers had the highest 
proportion of non-m anual w orkers.

Sm oking
Table 5 shows the percentage d istribution  of m en in 
each drinking category by their cigarette sm oking 
status (0 1 ) .  Teetotallers had by far the highest p ropor
tion of men who had never sm oked and by far the 
lowest proportion  of current sm okers. Ex-drinkers, 
both long-term and recent, had pattern s of cigarette 
smoking very similar to  those seen in m oderate/heavy 
drinkers. Occasional/light drinkers contained a much

T a b le  2 N u m b er  o f  m en  an d  m ean  age in each d rinking  category and percentage distribution o f  m en  fro m  each drinking  category by  the fo u r  age
groups

Number 
Mean age (yrs)

Teetotallers

Ex-drinkers Drinkers

Long-term Recent Occ/light Mod/heavy

204
51.5

108
52.5

388
51.3

3914
50.1

2628
49.7

Age group N o % % % % %
40-44 1761 21.6 13.9 16.2 23.8 26.9

45-49 1820 14.7 14.8 23.7 25.7 25.7
50-54 1846 29.4 32.4 30.9 25.3 24.4

55-59 1815 34.3 38.9 29.1 25.2 23.0

A ll 7242 100 100 100 100 100
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Tabi k 3 D istribution ( ' <) o f  m en  fro m  each drinking  category by m arital status

No Teetotallers

Ex-drinkers Drinkers

Long-term Recent Occ/light Mod/heavy

M arried 6572 89.7 83.3 88.7 93.3 87.7
Single 336 5.4 6.5 7.0 3.5 5.9
W idowed 90 2.5 1.9 1.0 1.2 1 6
Divorced 244 2.5 8.3 3.4 2.3 4.8

Ail 7242 100 100 100 100 100

higher p roportion  o f m en w ho had never sm oked and a 
lower p roportion  o f cu rren t sm okers than ex-drinkers 
or m oderate/heavy drinkers. T he relationships 
betw een drinking and sm oking pattern s w ere similar in 
both m anual and non-m anual w orkers (data not 
displayed).

Other R isk Factors
Table 6 shows the percen tage of m en from  each drink
ing category who fall into the highest fifth of the 
distribution of systolic blood pressure, body mass 
index and serum  total cholesterol and the lowest fifth 
of the H D L -cholestero l d istribution . A ll o f these based 
on the d istribution  at Q l .

B lood pressure. E x-drinkers and m oderate/heavy 
drinkers have sim ilar high rates o f systolic hyper
tension. T eeto tallers had a slightly higher rate of 
hypertension  than  occasional/light drinkers.

B ody mass index. T he highest rate of obesity was 
seen in recent ex-drinkers and m oderate/heavy drink
ers and the lowest ra tes in occasional/light drinkers and 
teeto tallers.

Serum  total cholesterol. T eeto tallers had the lowest 
ra te  of hypercholesterolaem ic m en and drinkers had 
higher rates of raised to tal cholesterol than ex-drink
ers. N one of these differences w ere statistically 
significant.

H D L-cholesterol. T he highest p roportion  of low 
H D L -cholesterol concentrations w ere observed in the 
ex-drinkers (long-term  and recen t), followed by te e 
totallers. T he lowest proportion  of low concentrations 
was seen in the m oderate/heavy drinkers.

Doctor-Diagnoses
Table 7 shows the age-adjusted percentage of each 
drinking group with recall of specific diagnoses m ade 
by a doctor. Those diseases for which less than 100 
cases (to tal) w ere recorded w ere om itted  including 
stroke (41 cases) and thyroid disease (42 cases). T he 
prevalence of doctor-diagnosed disease am ong te e 
totallers was in general similar to those am ong 
occasional/light drinkers. T eeto tallers had the lowest 
prevalence of high blood p ressure, peptic ulcer and gall 
bladder disease.

The prevalence of high blood pressure was signifi
cantly higher am ong ex-drinkers (long-term  and 
recent) than am ong drinkers, and am ong the drinkers 
the prevalence was slightly higher in the m oderate/ 
heavy drinkers. Peptic ulcer was very com m on am ong 
long-term  but not recent ex-drinkers, and like high 
blood pressure was slightly m ore frequen t in the m od
erate/heavy drinkers. G out was m ost com m on in the 
m oderate/heavy drinkers, followed by long-term  
ex-drinkers. D iabetes was m ore frequent am ong non-

T a b le  4 Distribution (9c) of men from the drinking categories by social class. 
Non-manual = /, / /  and III non-manual. Manual = III manual, IV and V

Social class A ll
(9c)

Ex-drinkers

Teetotallers
(9c)

Long-term
(9c)

Recent
(9c)

Drinkers

Occ/light
(9c)

Mod/heavy
(9c)

I Professional 81
I I Managerial 24 41I I I  N M  Skilled 9 J1
I I I  M  Skilled 4 5 ]1
IV  Semi-skilled 10 59
V Unskilled 4 1

100

1 1 8 |1 3

18 35 8 24 16
10 J1 1 8

41 1 5 2 ] 1 50

18 66 1 9 77 14A1 6  J 1 8

100 100 100

11 11
5

28 50 20

11 J1 8

39 ]1 50

8
50 11

3 1 6

100

67

100
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Tab i i- 5 Distribution (' i ) o f  m en from an it drinking allegory h\ smok in g  slums
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lo t ill

Ex-drinkers Drinkers

Teetotallers Long-term Reeent Occ light M od heavy

Never 1753 4-t.ti 15.7 20.4 24.0 16.4
Ex-smokers 2554 2,S. 4 34.3 24.1 36.8 34.6
Currenl 241 6 26.5 50.0 50.0 34.2 44.0

722S IIH) 1(H) 1(X) 1(H) 100

drinkers than drinkers, particularly am ong recent 
ex-drinkers.

Long-term  ex-drinkers had a significantly higher 
prevalence of gall b ladder disease than  any o ther cate
gory. The prevalence o f bronchitis was high am ong 
m oderate/heavy drinkers which presum ably reflects 
the sm oking habit in this group. E x-drinkers also have 
a high prevalence of bronchitis, possibly indicating 
their historic relationship to the m oderate/heavy 
drinkers with their high rate of cigarette smoking.

Mean disease score. Table 8 shows the age-adjusted 
m ean disease score and the percentage of m en with 
one, tw o, three or m ore disorders in each alcohol 
group. Long-term  ex-drinkers had the highest mean 
disease score, followed closely by recent ex-drinkers. 
T he long-term  ex-drinkers also had the lowest percen t
age of men free of disease and the highest percentage 
of men recalling three or m ore conditions. The recent 
ex-drinkers also had a low percentage of men with no 
disease and a higher percentage of m en with th ree or 
m ore disorders than teeto tallers or drinkers. Tee
totallers and light/occasional d rinkers had very similar 
findings.

Regular m edical treatment. Table 9 shows the age- 
adjusted  percentage of men in each drinking category 
on regular medical trea tm en t. A lm ost half (44 .1c/c ) of 
the long-term  ex-drinkers w ere on regular treatm ent, 
which is far higher than any of the o ther groups. 
R ecent ex-drinkers also had a significantly higher fre
quency of medical trea tm en t than drinkers. T he long
term  ex-drinkers showed the highest prevalence of 
trea tm en t with tranquillisers, pain-killers and an ti

hypertensive drugs. R ecent ex-drinkers show higher 
rates of regular treatm ent than drinkers and a fre
quency of anti-hypertensive treatm ent similar to long
term  ex-drinkers. Teetotallers had a significantly 
higher percentage of men taking regular medical trea t
m ent than drinkers but otherw ise seem to have similar 
rates of drug usage (tranquillisers, pain-killers, an ti
hypertensives) to drinkers. It is interesting to note that 
the prevalence of tranquilliser use was lowest among 
m oderate/heavy drinkers, possibly because alcohol 
may act as a tranquilliser.

M en who do not drink (teeto tallers and ex-drinkers) 
are m ore likely to be on regular medical treatm ent than 
drinkers. The higher prevalence of treatm ent among 
ex-drinkers is to be expected as people taking drugs or 
medication may be advised to abstain.

Prevalence o f  IH D  at Screening ( Table 10)
Chest pain questionnaire. Long-term  ex-drinkers had 
by far the highest prevalence of angina, more than 
twice the prevalence among drinkers. The prevalence 
am ong teeto tallers was similar to tha t seen in occa
sional/light drinkers. Long-term ex-drinkers had a 
higher rate of possible myocardial infarction (M I) than 
any o ther group. Ex-drinkers, particularly long-term , 
had the highest prevalence rate of possible MI plus 
angina and teeto tallers had a slightly higher prevalence 
rate than drinkers. O verall, it was clear that ex-drink
ers, long-term or recent, had a higher prevalence of 
IH D  on questionnaire than drinkers or teetotallers. 
A ge-adjusted rates showed that teeto tallers had a 
similar rate to occasional/light drinkers.

TABLt 6 Percentage o f  m en fro m  each drinking  category in the highest fi fth  o f  the distribution o f  systolic b lood  pressure 0 1 6 0  m m H g l, body mass 
index O 28 kg /m :) and total cholesterol 7.2 m m o l'l) . and  in the lowest fifth  o f  the H D  I.-cholesterol distribution (< 0 .93  m mol.'l). X' test fo r

difference between percentages: *** = p< 0 .001

Teetotallers

Ex-drinkers Drinkers

SignificanceLong-term Recent Occ/light Mod. heavy

Svstolic BP 21.6 25.0 24.5 18.5 24.3 * **

Body mass index 16.7 20.4 n  s 16.6 22.3 * * ’

Total cholesterol 14.2 15.7 17.0 14.1 20.4 NS

H D L-cholesterol 25.5 26.7 26.8 20.5 12.9
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1 \  h 11- 7 Age-ad justed  prevalence ( )  o f  recall o f  doctor diagnoses in the drinking  categories. Overall yf test fo r  differences between percentages'
,V.V = no t significant. * = p<0.()5, ** = p « ) .O I ,  '**  = p < 0 .0 0 l

Ex-drinkers Drinkers

Teetotallers Long-term Reeent Occ/light Mod/heavy
Doctor diagnosis (n = 204) (n =  108) (n = 388) (n =  3914) (n =  2628) Signifies

High blood pressure (887) 10.1 14.3 15.3 111 13.6 *
Peptic ulcer (774) 8.0 20.9 10.9 9.7 11.9 •*
G out (183) 1.9 2.6 1.7 1.7 3.9 * **

Diabetes (104) 1.9 1.7 2.5 1.5 1.2 NS
G all bladder disease (119) 0.3 4.3 2.0 2.1 0.9 . . .

Bronchitis (1264) 15.5 18.2 21.0 15.2 20.5 . . .

Arthritis  (713) 9.6 12.4 11.2 9.0 10.9 NS
Asthm a (267) 4.5 3.9 5.8 3.4 3.7 NS
O ther conditions (2164) 26.6 45.4 36.2 30.3 28.0 . . .

Electrocardiogram. Long-term  ex-drinkers had by 
far the highest prevalence of definite m yocardial 
infarction on electrocardiogram . R ecent ex-drinkers 
w ere sim ilar to  m oderate/heavy drinkers. T eetotallers 
had a higher prevalence of definite m yocardial infarc
tion than drinkers. W hen definite m yocardial isch
aem ia (including possible m yocardial infarction) was 
considered, ex-drinkers (long-term  and recent) had a 
h igher prevalence than  d rinkers, and teeto tallers had 
the lowest prevalence. O verall, ex-drinkers, particu
larly long-term  ex-drinkers, had a higher prevalence of 
electrocardiographic evidence of ischaemic heart 
disease than drinkers and teeto tallers. A ge-adjust- 
m ent confirmed the high rate in ex-drinkers (long
term ); tee to tallers and occasional/light drinkers had 
sim ilar low rates.

Recall o f  IH D  and ‘other heart troubles'. Long-term 
ex-drinkers had m ore than twice the rate o f recall of 
IH D  recorded in drinkers. R ecent ex-drinkers also had 
a higher recall ra te  than drinkers. T eeto tallers had a 
substantially higher rate of IH D  than drinkers. The 
trends am ong ‘o th e r heart troub le ’ w ere not statis
tically significant, although ex-drinkers (long-term ) 
had the highest rates.

Health Status
O n Q5 men w ere asked to record their current health 
status as excellent, good, fair, or poor and Table 11 
shows the distribution of this self-assessm ent within 
each drinking category. Long-term  and recent 
ex-drinkers had by far the highest p roportion  of m en 
who regarded their health status as poor. Only half of 
the long-term  ex-drinkers considered their health to be 
excellent or good com pared with 81% am ong occa
sional/light drinkers. O verall, drinkers considered 
them selves to be in better health than teeto tallers and 
the occasional/light drinkers had by far the highest 
opinion of their health status.

Prevalence o f  Disease A fter Five Years 
Thus far we have used the inform ation reported  on Q l 
to exam ine the prevalence of disease within the various 
drinking categories. In the five years following initial 
exam ination some of these men w ere likely to develop 
further diseases. On Q5 men were asked similar ques
tions on recall of doctor-diagnosed disease and regular 
treatm ent. This inform ation was again used to exam ine 
the prevalence of disease by the alcohol groups. The 
pattern  of disease at Q5 followed a sim ilar trend to that

T a b le  8 M ean tola! disease score (age-adjusted) fo r  each drinking  category a nd  percentage o f  each drinking  category recalling one, two, three or  
m ore disorders. A na lysis  o f  variance test fo r  difference between m eans: *** = p < 0 .0 0 l.

Ex-drinkers Drinkers

Teetotallers Long-term Recent Occ/light Mod/heavy Significance

Number n =  204 n =  108 n =  388 n =  3914 n =  2628
M ean score 0.96 1.48 1.21 0.96 1.06 . . .

G roup

0 38.7 22.2 28.4 40.4 36.1
1 33.8 31.5 34.8 34.4 35.2
2 20.1 25.0 24.2 16.9 18.9
S 3 7.4 21.3 12.6 8.4 9.8
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Tahi i 9 Age-adjusted prevalence (°/c) of regular medical treatment and specific treatments for each drinking category. Overall yf test for differences

between percentages: * *  =  p<0.01, * * *  =  p<0.001.

M edical treatm ent

Ex-drinkers Drinkers

Total Teetotallers Long-term Recent Occ/light M od/heavy Significance

O n regular treatment 1975 31.6 44.1 34.8 25.9 27.1
Tranquillisers 524 9.1 18.8 7.8 7.4 6.3 **

Pain-killers 457 7.4 10.8 7.8 5.9 6.5 NS
Antihypertensive 320 3.1 7.0 6.4 4.3 4.2 NS

recorded  at initial screening (data  no t displayed). T he 
prevalence o f recall of IH D  and  high blood pressure 
was higher am ongst long-term  ex-drinkers than at 
initial screening (20% versus 11% for IH D  and 30% 
versus 16% for high blood pressure). T he prevalence 
of m en on regular m edical treatm ent had increased for 
all groups. O verall, the pattern  o f disease am ong the 
drinking categories was sim ilar to that observed at 
screening, w ith long-term  ex-drinkers having by far the 
h igher prevalence of recall of disease, followed closely 
by recen t ex-drinkers.

D ISC U SSIO N
In m any o f the studies showing tha t light or m oderate 
drinking is associated with a low IH D  m ortality rate, 
the in te rp re ta tion  o f the  findings depends heavily on 
the high ra tes o f IH D  observed in the non-drinkers. 
T he definition o f non-drinkers varies considerably 
betw een studies and often it is not defined. The reasons 
for a person being a non-d rinker are rarely explored 
and the  health  characteristics of such people are infre

quently presen ted . D rinking behaviour, like many 
o ther social behaviours is a dynam ic process and may 
change over tim e, from  heavy drinking to  m ore m oder
ate drinking or even to abstinence. It may also go the 
o ther way, and those claiming to be non-drinkers may 
on later inquiry be found to be drinkers. Some of this 
change may be genuine; often it will reflect the w eak
ness of the classification systems based on adm in
istered or self-com pleted questionnaires. V alidation of 
alcohol intake by biom edical or haem atological 
m ethods is possible on a group basis,9 bu t because of 
the striking individual variation in response to alcohol 
in take, it is not possible to com pletely validate individ
ual histories of alcohol intake.

In our present study, separating  life-long teetotallers 
from ex-drinkers, we have observed that ex-drinkers 
have characteristics which are likely to increase their 
m orbidity and m ortality rates from a num ber of condi
tions. They are older, m ore likely to be m anual w ork
ers and current sm okers and they have the highest rates 
of recall of doctor-diagnosed d isease , particularly high

T a b l e  10 Prevalence (%)of ischaemic heart disease on chest pain questionnaire, electrocardiography and recall of doctor-diagnosis in each drinking 
category. + Total prevalence rates adjusted for age appear in brackets. Overall yj test for differences between percentages: NS =  not significant;

* =  p<0.05, **  =  p<0.0l

Ex-drinkers Drinkers

No Teetotallers Long-term Recent Occ/light Mod/heavy Significance

Chest pain questionnaire
Angina only 342 3.9 10.2 7.2 4.3 4.8
Possible M I  only 450 6.4 8.3 6.4 6.0 6.5
Both 184 3.4 7.4 4.4 2.4 2.2

T o ta lt 976 13.7 25.9 18,0 12.7 13.5
(12.9) (23.8) (17.2) (12.7) (13.8) **

Electrocardiogram
D efinite m yocardial infarction 196 3.9 6.5 3.1 2.4 2.8
D efin ite ischaemia/possible M I 305 2.5 7.0 5.4 3.8 4.8

Total+ 501 6.4 13.5 8.5 6.2 7.6
(6.0) (11.6) (8.0) (6.2) (7.7) *

Recall of doctor diagnosis
Ischaemic heart diseasct 352 9.3 11.2 7.0 5.0 3.8

age-adjusted (8.2) (9 8 ) (6.2) (5.0) (4.0) **

O ther heart trouble ’t 427 6.8 9.3 4.9 5.6 6.3
(6.7 ) (9 .0 ) (4.8) (5.6) (6 3 ) NS
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Health

1l:\-dnnkers Drinkers

I eeloinllers 1 ong-tcrm Recent Occlighl M od/heavy

Excellent 22.9 15.4 14.1 23.5 18.7

Good 48.8 34.0 48.6 57.6 55.6

Fair 24 0 35.6 28.2 17.4 22.7

Poor 3.5 14.4 9.1 1.5 3.0

blood p ressure, peptic ulcer, and cardiovascular 
disease. It is w ell-recognized that heavy drinking ele
vates blood p re ssu re ,13 so tha t men with a diagnosis of 
high b lood pressure may be advised to abstain. Long
term  d rinkers have an increased prevalence of all the 
indicators of IH D  and are far m ore likely to be ^n 
regular trea tm en t than any o th e r group. Recent 
ex-drinkers ap p ear to  follow a sim ilar pa tte rn . In many 
ways the ex-drinkers in the p resent study had charac
teristics sim ilar to m oderate/heavy drinkers, in particu
lar w ith regard to m any of the known risk factors for 
ischaem ic heart disease such as blood pressure and 
cigarette sm oking. T hough the m ajority  of ex-drinkers 
claim ed they had been occasional/light drinkers five 
years earlier, there  is suggestive evidence tha t some 
may have been heavy drinkers who h rd  gradually 
reduced their drinking, possibly due to ill health ar.J/or 
m edical advice. A n investigation in to  the reasons why 
the non-drinkers did not drink revealed that 82% did 
not drink ou t of ‘persona l choice’. No further details 
were given and only 12% cited health  reasons or 
m edical advice. H ow ever, am ong regular drinkers 
(daily/w eekend) w ho had given up since initial exam in
ation (Q l) ,  about 30% gave health reasons com pared 
to  only 9%  am ong occasional drinkers who had 
becom e non-drinkers. The Tecum seh study also found 
tha t 20-25%  of ex-drinkers gave up because of health 
reasons.3

In general, teeto tallers have a sim ilar prevalence of 
d isorders to occasional/light drinkers, including evi
dence of IH D  on EC G  and chest pain questionnaire. 
H ow ever, they have a significantly higher rate of recall 
o f doctor-diagnosis of IH D  and a higher percentage of 
them  are on regular treatm ent com pared with drink
ers. O verall, the teeto tallers did not appear to be 
health ier than occasional/light drinkers.

E x -d r in k e r s  in  O th e r  S tu d ie s
In the Tecum seh (M ichigan. U SA) Study, men aged 
45-59 years w ere separated  into teeto tallers (never 
d rank), ex-drinkers and d rinkers.3 The ex-drinkers 
had about th ree times the incidence rate of myocardial 
infarction over 8-10 years as the teeto tallers or drink
ers. who both had the sam e lower rate. The ex-drinkers

did not have different levels of the standard  risk 
factors. It was suggested that men with sym ptom s or 
diagnoses of heart disease are m ore likely to  reduce or 
stop drinking.

In a study of 7705 Japanese m en aged 45-65 years 
living in H awaii, both ex-drinkers and tee to ta llers had 
significantly higher rates of coronary heart disease than 
drinkers, after six years follow -up.14 This is a som ew hat 
unusual com m unity with a very low prevalence ra te  of 
coronary heart disease and a very high p roportion  of 
teeto taller (36% ) and ex-drinkers (11% ). The 
ex-drinkers had higher rates than the tee to tallers, but 
the difference was not significant. Because of this lack 
of significant difference betw een these two groups, the 
authors consider that the increased incidence of 
disease in non-drinkers cannot be attribu ted  to the 
presence of underlying disease in this group.

Studying a general population , D ay found tha t life
long teeto tallers had the lowest m ortality ra tio , about 
half that of ex -d rinkers .13 Heavy drinkers had a m or
tality ratio four times that of lifelong teeto tallers. 
Vv’h.,e em phasizing tha t the increased m ortality  risk in 
non-drinkers is a consequence of the increased risk in 
ex-drinkers, she provides no detailed  inform ation on 
the health status of the ex-drinkers.

In the Chicago W estern Electric Co. Study of men 
aged 40-55 years initially free o f definite coronary 
heart disease, the 17-year m ortality rates for all causes, 
cardiovascular disease and coronary heart disease 
w ere all highest in the ex-drinkers, followed closely by 
the heavy d rinkers.lfl In the heavy drinkers much of the 
excess cardiovascular disease and coronary  heart 
disease mortality is explained by the established risk 
factors (blood pressure, serum total cholesterol, ciga
rette sm oking); no data were p resented  to explain the 
excess m ortality in ex-drinkers.

A Swedish study of m iddle-aged men provided 
m aterial for a case-control analysis of 82 deaths com 
pared with 115 living contro ls.2 The non-drinkers 
(current abstainers) had the highest observed: 
expected mortality ratio , and current drinkers with no 
drink problem s (on a nine-item questionnaire) had the 
lowest mortality ratio. It is suggested tha t there may be
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increased ill-health am ongst the non-drinkers but no 
data were presen ted  in support of this suggestion.

A Japanese study of male physicians aged 25-70 
years followed for 13 years, found tha t ex-drinkers had 
the highest overall m ortality  followed by heavy drink
e rs .17 N on-drinkers (little or no drink over 20 years) did 
not differ significantly in m ortality  rate from occasional 
or light drinkers. A fter 19 years follow -up,ls the situ
ation was unchanged and the excess m ortality  in 
ex-drinkers w as found to  be due mainly to cardio
vascular disease and in particular to coronary heart 
disease o ther than  acute m yocardial infarction. It is 
suggested th a t ex-drinkers have given up drinking 
because of ill-health  and the au thors em phasize the 
need to  separa te  ex-drinkers and lifelong non-drinkers 
in analysis.

O ther British Studies
T he results o f T he B ritish R egional H eart Study 
(B R H S) are largely in agreem ent with data  from a 
D H SS survey o f 2000 men and w om en aged 18 
upw ards carried  ou t by W ilson in E ngland and W ales, 
despite differences in the m ethodology of classifying 
drinking b eh av io u r.19 W ilson observed 4%  of non
d rinkers in m en aged 45-54 years and 10% in m en aged 
55-64 years. In the  B R H S, about 6%  of m en aged 
40-59 years w ere non-drinkers at initial screening and 
10% w ere non-drinkers five years later. The B RH S 
recorded 11% of m en as heavy drinkers com pared with 
4% in a roughly sim ilar age-band (45-64 years) 
recorded by W ilson. Both studies show ed similar social 
class d ifferences in drinking patterns, with semi-skilled 
and unskilled m anual w orkers having the highest per
centage of non-drinkers and professional men the 
lowest. In a b ro ad e r survey which included data  from 
Scotland and N orthern  Ireland, W ilson observed little 
difference betw een  average alcohol consum ption 
betw een m anual and non-m anual w orkers in England 
and W ales, bu t higher levels in m anual w orkers in 
Scotland.20 O verall, in men aged 20 years or m ore, he 
reported  6%  non-drinkers in E ngland and Wales and 
7%  in Scotland. In  neither of these surveys is there any 
detailed  discussion of non-drinkers.

T he G enera l H ousehold  Survey has exam ined the 
drinking pattern s in men and wom en aged 18-65 
years .21 T he findings for m en aged 45-64 are sim ilar to 
the B R H S observations, w ith an increasing percentage 
of non-drinkers with increasing age. They also 
observed a higher percentage of non-drinkers and 
heavier d rinkers in the m anual w orkers. A recent 
D HSS study has exam ined drinking patterns in 3000 
men and w om en aged 18-54 years living in private 
households in two different regions, with stratified

sampling from three types of neighbourhood and a 
high response rate (82% ).22 M erseyside and N orthern 
Regions were chosen to represent a 'h igh-risk ' region 
while T rent and East Anglia represen ted  a 'low-risk' 
region. ‘R isk’ was based on three indicators of alcohol 
abuse: death  rates for cirrhosis o f the liver, admission 
rates to m ental illness hospitals and conviction rates for 
drunkenness o th e r than m otoring offences. Drinking 
categories w ere based on reported  alcohol consum p
tion in the week prior to interview, and only a 'tiny 
m inority’ (about 2% ) of men in both regions were 
abstainers. All the analyses are for those who drink 
(light, m edium , heavy) and there is no specific discus
sion of subjects who do not drink.

C O N C LU SIO N S
O ur data support the hypothesis tha t non-drinkers 
include a considerable proportion  o f ex-drinkers who 
have a high prevalence of ill health . Some ex-drinkers 
may indeed have been advised to  stop drinking 
because of their ill health. It seem s likely that a con
siderable proportion  of the excess m ortality  found in 
non-drinkers in many studies may be explained by the 
m ortality experience of ex-drinkers. T here are also 
indications that ex-drinkers as a group share many of 
the characteristics of m oderate/heavy drinkers, and 
that a substantial proportion of ex-drinkers may derive 
from this group.

In some studies the lifelong teeto tallers have a par
ticularly low m ortality rate but in m ost studies they 
have not been separated clearly from  the ex-drinkers. 
Except in the Japanese studies, lifelong teetotallers 
tend to be a relatively small group, and they do not 
provide a reliable baseline in m ortality studies. It is 
suggested that occasional/light drinkers, ie those 
drinking 15 or fewer drinks per w eek, could provide an 
acceptable baseline group for com parative purposes in 
studies of the effects of alcohol intake. O ne thing is 
clear, non-drinkers are a heterogenous group usually 
containing a large proportion of ex-drinkers who have 
an increased m orbidity and m ortality from  a wide 
range of disorders. They should not be used as a base
line for com parative purposes. T he conclusions drawn 
from studies which have used them in this way should 
be regarded with caution.
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Goya Wannamethee and A. G. Shaper
D ep a r tm en t o f P ublic  H ea lth  a m i P rim a ry  C are. R a ya ! f r e e  H o sp ita l S c h o o l o f  M edicine. Row la n d  
H ill S t r e e t . L ondon  X l l ‘3 2P F . L K

S u m m a r y :  T h e  p a t t e r n s  o f  d r in k in g  a n d  v a r ia t io n s  in  b lo o d  p re s s u re  a n d  g a m m a -g lu ta m y l
t r a n s f e r a s e  ( G (» T )  bv d a y  o f  e x a m in a t io n  h a v e  b e en  e x a m in e d  in a  la rg e  p ro s p e c tiv e  s tu d y  o f  
c a r d io v a s c u la r  d is e a s e  in 7 ,7 3 5  m id d le -a g e d  m en  d ra w n  f ro m  g e n e r a l  p ra c t ic e s  in  24 B r it is h  to w n s . 
O v e r a l l ,  m e a n  s y s to l ic  a n d  d ia s to l ic  B P  lev e ls , a s  w ell a s  th e  p re v a le n c e  o f  m e a s u re d  h y p e r te n s io n ,  
w e re  s ig n if ic a n tly  h ig h e r  on  M o n d a y s  a n d  lo w e r  on  F r id a y s  th a n  o n  o th e r  w e e k d a y s . A m o n g  
o c c a s io n a l ,  m o d e r a te  w e e k e n d  ( 3 - 6 )  a n d  h eav y  w e e k e n d  ( >  6  d r in k s /d a y )  d r in k e r s ,  a l th o u g h  m e a n  
B IN  w ere  h ig h e r  in th e  h e a v ie r  d r in k e r s ,  th e re  w a s  l i t t le  v a r ia t io n  in B P  f ro m  M o n d a y  to  T h u r s d a y  
in th e se  g ro u p s . In  a ll th re e  g ro u p s  th e re  w as a  s ig n if ic a n t fa ll  in  m e a n  B P  a n d  in  th e  p re v a le n c e  o f  
hv p e r te n s io n  o n  F r id a y , m o re  a p p a r e n t  fo r  sy s to lic  th a n  fo r  d ia s to l ic  p re s s u re  a n d  m o re  m a r k e d  in 
o ld e r  m en . A m o n g  d a ily  d r in k e r s .  B P  te n d e d  to  be h ig h  o n  M o n d a y s  b u t w as  n o t p a r t ic u la r ly  low 
o n  F r id a y s .  H eav y  w e ek e n d  d r in k e r s  h a d  h ig h e r  d a ily  B IN  th a n  m o d e ra te  d a ily  d r in k e r s  e x c e p t  on  
a F r id a y ,  ev en  th o u g h  th e  e s t im a te d  to ta l  w eek ly  in ta k e  w a s  s im i la r .  T h e  v a r ia t io n s  in B P  by day 
o f  e x a m in a t io n  w e re  n o t m ir ro re d  by c h a n g e s  in ( i G T  c o n c e n t r a t io n s .  T h e  d if fe re n t e f fe c t  o f  d a ily  
a n d  w e e k e n d  p a t t e r n s  o f  d r in k in g  on  B P  m ay e x p la in  s o m e  o f  th e  d is c r e p a n c ie s  o b s e rv e d  b e tw ee n  
d if f e r e n t a lc o h o l-b lo o d  p re s s u re  s tu d ie s .  F in d in g s  fro m  th is  s tu d y  h a v e  im p o r ta n t  im p lic a t io n s  fo r  
th e  d e te c t io n  o f  h y p e r te n s io n  in p o p u la t io n s  a s  w ell a s  fo r  c lin ic a l p ra c t ic e .

In tr o d u c t io n

T h e  a s s o c i a t i o n  b e tw e e n  a lc o h o l  in ta k e  a n d  b lo o d  
p r e s s u r e  is w e ll e s ta b l is h e d .  O b s e r v a t io n a l  a n d  
in te r v e n t io n  s tu d ie s  o n  h y p e r te n s iv e s  a n d  n o r m o -  
te n s iv e s  h a v e  s h o w n  B P  to  d e c l in e  a l t e r  a lc o h o l  
h a s  b e e n  d i s c o n t in u e d 4 '  w ith  s ig n if ic a n t  lo w e r in g  
a f te r  3 4  d a y s  o f  a b s t i n e n c e ." ' H o w e v e r .  B P  r ise s  
a g a in  r a p id ly  in  th o s e  w h o  r e s u m e  d r in k i n g ." ' In 
m o s t  s tu d ie s  th e  a v e r a g e  w eek ly  a lc o h o l  in ta k e  is 
u sed  in  e x a m in in g  th e  a lc o h o l  b lo o d  p r e s s u r e  r e la 
t io n s h ip .  H o w e v e r  r e s u l t s  f ro m  e x p e r im e n ta l  s t u d 
ies o n  a c u t e  a lc o h o l  in g e s t io n  s u g g e s t  t h a t  th e  
p a t t e r n  o f  a lc o h o l  c o n s u m p t io n  a n d  th e  in te rv a l  
b e tw e e n  la s t u se  a n d  B P  m e a s u r e m e n ts  m a y  b e  a s  
i m p o r t a n t  a s  th e  a v e r a g e  w e ek ly  a m o u n t  o f  a l c o 
h o l c o n s u m e d .  T h e  p h y s io lo g ic a l  e f fe c ts  o f  d a ily  
d r in k i n g  a n d  o f  w e e k e n d  d r in k i n g  a r e  likely  to  be  
d if f e r e n t  e v e n  th o u g h  th e  w eek ly  a v e r a g e  c o n 
s u m p t io n  m a y  b e  s im ila r .  B lo o d  p r e s s u r e  m e a s u r e 
m e n ts  in  h e a v y  w e e k e n d  d r in k e r s  a r e  p a r t ic u h m y  
likely to  h e  a f fe c te d  by d a y  o f  e x a m in a t io n .  It h a s

C o rresp o n d en ce : P ro fesso r A .C i S haper. I RC P.
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b e e n  p o s tu l a t e d  t h a t  s u c h  d if f e r e n c e s  c o u ld  a c 
c o u n t  fo r  th e  d if f e r e n c e s  in B P  r e la t io n s h ip s  seen  
in  o ld e r  a n d  y o u n g e r  a d u l t s ,  in  w h o m  d r in k in g  
p a t t e r n s  te n d  to  d i f f e r . ' '" 1 T h is  p a p e r  e x a m in e s  th e  
r e l a t i o n s h ip  b e tw e e n  p a t t e r n s  o f  d r in k i n g  a n d  v a r 
ia t io n s  in  B P  by d ay  o f  c lin ic a l  e x a m in a t i o n .  S u c h  
in f o r m a t io n  m ay  h a v e  im p o r t a n t  im p l ic a t io n s  fo r  
th e  d e s ig n  o f  s u rv e y s  o n  B P  a n d  h y p e r te n s io n  a s  
w ell a s  fo r  c l in ic a l  p ra c t ic e .

S u b je c ts  a n d  m e th o d s

T h e  B r it is h  R e g io n a l  H e a r t  S tu d y  ( B R H S )  is a 
la rg e  p r o s p e c t iv e  s tu d y  o f  c a r d io v a s c u la r  d is e a s e  
in v o lv in g  7 .7 3 5  m e n  a g e d  4 0  59 y e a r s  s e le c te d  
f ro m  th e  a g e  sex  re g is te r s  o f  o n e  g r o u p  g e n e ra l  
p r a c t ic e  in  e a c h  o f  24  to w n s  in E n g la n d .  W a le s  a n d  
S c o t la n d .  T h e  c r i t e r i a  fo r  s e le c t in g  th e  to w n ,  th e  
g e n e r a l  p r a c t i c e  a n d  th e  s u b je c ts  a s  w e ll a s  th e  

m e th o d s  o f  d a t a  c o l le c t i o n ,  h a v e  b e e n  r e p o r t e d . "  
R e s e a r c h  n u r s e s  a d m in is te r e d  to  e a c h  m a n  a 
s t a n d a r d  q u e s t i o n n a i r e  w h ic h  in c lu d e d  q u e s t io n s  
o n  s m o k in g  h a b i ts ,  a lc o h o l  in ta k e ,  a n d  m e d ic a l
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his to ry .  A n u m b e r  o f  physica l  m e a s u re m e n t s  
w hich  inc lu d ed  he igh t ,  w e igh t  a n d  BP w ere  m a d e  
a n d  b lo o d  w as  t a k e n  fo r  m e a s u re m e n t  o f  b io 
ch em ica l  v a r ia b le s  a n d  h a e m a to lo g y .

A lc o h o l in ta k e

A lco h o l  c o n s u m p t i o n  w as  r e c o rd e d  us ing  q u e s 
t ions  o n  f req u e n cy ,  q u a n t i t y  a n d  type, s im i la r  to  
th o se  used  in th e  1978 G e n e r a l  H o u s e h o ld  Survey.  
T h e  m en  w ere  a s k e d  to  in d ica te  the ir  c a te g o ry  o f  
c u r re n t  a lco h o l  in ta k e  as  n o n e ,  on  special o c c a 
s ions o n ly  o r  o n c e / tw ic e  a m o n t h ,  a t  w eek e n d s ,  o r  
d a i ly /m o s t  d ay s .  T h e y  w ere  a lso  a s k e d  h o w  m u c h  
they  u sua l ly  to o k  p e r  d a y  w h e n  they  d r a n k  o n e  
to  tw o  d r in k s ,  th ree  to  six d r in k s ,  o r  m o re  t h a n  six 
d r in k s .  A d r in k  is def ined  as a  h a l f  p in t  o f  beer ,  
o n e  glass  o f  w in e  o r  she rry ,  o r  a single to t  o f  
spirits .  In the  a n a ly s is  o f  d a t a ,  e igh t  d r in k in g  
c a teg o r ie s  a re  used: n o n - d r in k e r s ,  o c c a s io n a l  
d r in k e rs  ( special  o c c a s io n s  o r  1-2  per  m o n th ) ,  
w eek e n d  d r in k e r s  (1 -2 ,  3 6 o r  m o r e  t h a n  6 d r in k s  
per  d a y )  a n d  m e n  d r in k in g  d a i ly  o r  on  m o s t  d a y s  
(1 -2 ,  3 -6 ,  o r  m o r e  t h a n  6 d r in k s /d a y ) .  T h e  te rm s  
light  ( I - 2 / d a y ) ,  m o d e r a t e  ( 3 -6 /d a y )  a n d  h eavy  
( >  6 / d a y ) a r e  used in the  p re se n ta t io n .  T h e  es 
t im a te d  w eek ly  va lue  fo r  th e  e igh t  a lco h o l  c a t e g o r 
ies in T a b le  I w a s  m od if ied  f ro m  e s t im a te s  
o b ta in e d  in a n  e a r l ie r  p u b l i c a t i o n .12

a to r ie s .  Q u e e n  E l iz a b e th  H o s p i ta l ,  B i rm in g h a m ,  
by the  fo l lo w in g  m o r n in g  a n d  e s t im a t io n s  were  
c o m p le te d  by  n o o n  o f  th a t  d a y  (w i th in  12-16 
h o u r s  f ro m  v e n e p u n c tu r e ) .  S e ru m  w a s  a n a ly s e d  
fo r  a n u m b e r  o f  b io c h e m ic a l  a n d  h a c m a to lo g ic a l
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T h e  m en  a t t e n d e d  the  e x a m in a t io n  c e n t re  o v e r  a 
10 h o u r  p e r io d  b e tw e e n  8 .30  a .m .  a n d  6 .30  p .m .  
M o n d a y  to  F r id a y  a n d  w ere n o t  a s k e d  to  fast o r  to 
a b s ta in  f ro m  a lc o h o l  b e f o re h a n d .  A f te r  the  q u e s 
t io n n a i re .  a n d  a b o u t  30  m in u te s  a f t e r  the ir  initial 
p r e s e n ta t io n  fo r  the  sc reen ing .  BP was re c o rd e d .  
T h e  L o n d o n  S c h o o l  o f  H y g ie n e  s p h y g m o m a n 
o m e te r  w a s  used  to  m e a s u r e  B P twice in succes
s ion ,  us ing  a s t a n d a r d  a d u l t  cufT o n  the  r ight  a rm  
o f  all su b je c ts  a n d  w ith  the sub je c ts  sea ted  a n d  the 
a r m  s u p p o r t e d  o n  a c u s h io n .  D ia s to l ic  b lo o d  p re s 
sure  ( D B P )  w as  r e c o rd e d  a t  the  d i s a p p e a ra n c e  o f  
K o r o t k o v  s o u n d s  (p h a s e  V). T h e  m e a n  o f  th e  tw o  
BP r e a d in g s  w a s  used in th e  a n a ly s is  a n d  all BP 
read in g s  w ere  a d ju s te d  fo r  o b s e rv e r  v a r ia t io n  
w ith in  ea c h  t o w n . 1’ ‘H y p e r t e n s i o n - in this s tu d y  is 
defined  as  a sys to lic  b lo o d  p ress u re  (SB P) 
^  160 m m H g  o r  D B P  ^ 9 0  m m H g .

B io c h em istry  a n d  h a em a to lo g y

Blood  s a m p le s  fo r  b io c h e m ic a l  ana lys is  a n d  h a c m 
a to lo g ica l  s tu d ie s  w ere  t a k e n  in to  e v a c u a te d  tubes .  
All s a m p le s  r e a c h e d  th e  W o l f s o n  R e sea rch  L a b o r -
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Figure 1 M ean  systo lic  and  d iasto lic  b lood  p ressure  
w ith 95%  confidence  in te rv a ls  by day  o f  ex am in atio n .
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v a r ia b le s ,  in c lu d in g  the a c l i \ i l i e s  ol a lk a l in e  p h o s -  
p h a t a s c  (A P ) .  a s p a r t a t e  t r a n s a m in a s e  ( A S P T )  a n d  
g a m m a - g lu ta m y l  t r a n s f e r a s e  ( G G T )

R e s u lts

D a ily  varia tion  in h lo o d  p ressure

F ig u re  I sh o w s  th e  m e a n  a n d  ^ 5 0 1» c o n f id en ce  
l im its  fo r  S B P  a n d  D B P  by da> o f  e x a m in a t io n .  
O v era l l ,  m e n  sc ree ned  o n  M o n d a y  h a d  the  h ighest  
m e a n  BP a n d  m e n  sc ree ned  o n  F riday  h a d  the 
lowest  m e a n  BP T h is  w a s  seen lo r  b o th  sys tolic  
a n d  d ia s to l ic  p r e s s u re  th o u g h  the  d if ference  w as  
m o r e  m a r k e d  for  S B P  T h e re  w as  a 3.9 m m H g  
d if fe rence  f ro m  M o n d a y  to  F r id a s  in m e a n  S B P  
a n d  1.5 m m H g  dif fe rence  in D B P

P a tte rn s  o l d r in k in g  a n d  da ily  h lo o d  pressure

T a b le  I s h o w s  the  m e a n  SB P . D B P  a n d  m e a n  G G T  
c o n c e n t r a t i o n s  in th e  e ight  d r in k in g  ca teg o r ie s .  In 
b o th  w e e k e n d  d r in k e r s  a n d  daily d r in k e r s  m e a n

BP a n d  m e a n  G G T  in c re a se d  s ign if ican t ly  with 
in c r e a s in g  in take .

W h e n  the  p a t t e r n s  o f  d r i n k in g  w ere  e x a m in e d  in 
r e la t io n  to  S B P  by d a y s  o f  th e  w eek  (F ig u r e  2). 
n o n - d r i n k e r s  sh o w e d  n o  c o n s i s t e n t  t r en d .  A fo r 
m al  test fo r  i n t e r a c t io n  b e tw e e n  n o n -d r in k e r s ,  
o c c a s io n a l ,  light w e e k e n d  (I 2). heav ie r  w e ek e n d  
d r in k e r s  ( > 3  d a y )  a n d  d a i ly  d r in k e r s  s h o w e d  a 
s ign if ican t  d i f ference  in S B P  r e l a t io n s h ip  by d a y  o f  
the week (P  =  0.04).  T h e  g r o u p i n g s  fo r  the  test for 
in t e r a c t io n  a re  based  o n  a n  a p rio r i h y p o th e s is  tha t  
a m o n g  h eav ie r  w e ek e n d  d r in k e r s  BP w o u ld  tend  
to  fall t o w a r d s  the  e n d  o f  th e  w eek  a n d  suc h  a 
p h e n o m e n o n  w o u ld  n o t  be seen in da i ly  d r in k e r s .  
A m o n g  o c c a s io n a l  d r in k e r s  th e re  w a s  a c le a r  t e n d 
ency fo r  B P to fall f ro m  M o n d a y  to  F r id a y ,  f ro m  
14b m m H g  to  142 m m H g  W e e k e n d  light d r in k e r s  
(I 2 d r in k s )  s h o w e d  n o  c o n s i s te n t  p a t t e r n  o f  BP 
ch a n g e .  A m o n g  m o d e r a t e  a n d  h eavy  w e e k e n d  
d r in k e rs ,  a l t h o u g h  m e a n  S B P  w as  h ighe r  in the 
heav ie r  d r in k e rs ,  the re  w as  li t t le  v a r ia t i o n  in BP in 
e i th e r  d r in k in g  g r o u p  f ro m  M o n d a y  to  T h u r s d a y  
bu t  a fall w as  o b se rv e d  o n  F r id a y .  A c o m p a r i s o n  
b e tw een  F r id a y  a n d  the  rest o f  the w e e k d a y s  
a m o n g  m o d e r a t e  a n d  heavy  w e ek e n d  d r in k e r s

N o n  a n d  o c c a s i o n a l  d r i n k e r s  
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Figure 2 M ean  systolic  a n d  diastol ic  hlood pressure  by day o f  exam inat ion  in X d r in k in g  categories. Overa ll  mean 
levels fo r each  d rink ing  g ro u p  are  indicated on  the vertical axis. L -  light (I 2). M =  m o d e ra te  (3 6). H = heavy ( > 6  
d r inks  day) .



sh o w e d  s ta t is t ica l ly  s ignif icant  d if fe rences  o f  
4  m m H g  a n d  5 m m H g  respec tively  ( / >< 0 . 0 I ) .  
A m o n g  all g r o u p s  o f  d a i ly  d r in k e rs ,  m e a n  S B P  on  
F r id a y  w a s  n o t  p a r t i c u la r ly  low. In heav y  daily  
d r in k e r s  m e a n  S B P  o n  M o n d a y  a p p e a r e d  to  be 
u n u s u a l ly  high .

T h e  effects o f  a lc o h o l  o n  D B P  w as  c lea r ly  seen 
in h eavy  w e e k e n d  d r in k e rs ,  bu t  w as  n o t  as  a p p a r 
en t  fo r  m o d e r a t e  w e e k e n d  a n d  o c c a s io n a l  l i n k e r s  
as  o b se rv e d  fo r  S B P  ( F ig u re  2) a l t h o u g h  the  lowest  
m e a n  D B P  w as  seen o n  F r id a y s .  A m o n g  daily  
d r in k e r s  m e a n  D B P  w as  h igh  o n  M o n d a y ,  bu t  w as  
no t  p a r t i c u la r ly  low o n  F r id a y s ,  s im i la r  to  the 
p a t t e r n  seen fo r  SBP.

In a p re v io u s  B R H S  r e p o r t  based  o n  e s t im a te d  
w eek ly  a v e ra g e  in tak e ,  b o th  w e e k e n d  ( >  6 / d a y ) 
a n d  daily  (3 6) w ere  classified as  m o d e r a t e  
d r in k e r s  w ith  a n  e s t im a te d  a v e ra g e  w eek ly  in ta k e  
o f  16 4 2  u n i t s  w e e k . '  G a m m a - g l u t a m y l  t r a n s f e r 
ase is well reco g n ised  as  a sensit ive m a r k e r  o f  
a lc o h o l  in tak e .  M o d e r a t e  da ily  d r in k e r s  h a d  s ign i
ficantly  h ig h e r  m e a n  G G T  levels t h a n  h ea v y  w e e k 
e n d  d r in k e rs ,  (P <  0 .001)  in d ic a t in g  th a t  the ir  
weekly  in ta k e  o n  a v e ra g e  is p r o b a b ly  m o r e  t h a n  
the  heavy  w e e k e n d  d r in k e r s  ( T a b le  I). H o w e v e r ,  
they  h a d  lo w er  m e a n  BP overa l l  th a n  heav y  w e e k 
end  d r in k e rs .  A c o m p a r i s o n  b e tw een  heavy w e e k 
end  d r in k e r s  a n d  m o d e r a t e  da i ly  (3 6) d r in k e rs  
(F ig u re  I ) s h o w e d  heav y  w e e k e n d  d r in k e r s  to  have  
h ighe r  BP o n  m o s t  d a y s  excep t  F r id a y s ,  w hen  the 
m e a n  BP w as  lower.

A g e . pc itterns o f  d r in k in g  a n d  d a ily  h lo o d  
pressure

T o  assess w h e th e r  the fall in BP o n  F r id a y  seen so 
c lear ly  in heavy  w e ek e n d  d r in k e r s  w as  s im ila r  in 
y o u n g e r  a n d  o ld e r  m en ,  we c o m p a r e d  th e  m e a n  BP 
on  F r id a y  with  th e  rest o f  the  week s e p a ra te ly  in 
the 40  49 a n d  50 59 y ea r  o ld  m en  ( T a b le  II). T h e  
fall in S B P  w as  tw ice as  g re a t  in the  o ld e r  age- 
g r o u p  (3 vs. 7.2 m m H g ) .  T h e  d if ference  in fall ol' 
D B P  b e tw een  the  tw o  a g e - g r o u p s  w as  even  g re a te r  
(0.6 vs. 6.8 m m H g ) .  H o w e v e r  a fo rm a l  test for  
in te r a c t io n  w a s  n o t  s ignif icant ,  poss ib ly  b e c a u s e  o f  
small  n u m b e r s .

P a ttern s o f d r in k in g  a n d  p reva lence  o f  
h yp erten sio n

T he p re v a le n c e  o f  m e a s u re d  sys to lic  a n d  d ias to l ic  
h y p e r te n s io n  t e n d e d  to  d e c reas e  f ro m  M o n d a y  to 
F r id a y  a n d  w as  s ignif icantly  low er  o n  F r id a y  
c o m p a r e d  w ith  M o n d a y  (F ig u re  1, T a b le  III). 
W h e n  the  p e rc e n ta g e  o f  m e n  w ith  m e a s u re d  s y s to 
lic h y p e r te n s io n  w a s  e x a m in e d  by d a y  o f  sc reen ing  
in r e la t io n  to  a lc o h o l  in tak e ,  it w as  seen th a t

h eav ie r  w e e k e n d  d r i n k e r s  (3 6, > 6  d a y ) ,  in p a r 
t icu la r  t h o s e  d r in k in g  m o r e  th a n  6 d r in k s ,  h a d  a 
s ign if ican t ly  low er  p r e v a le n c e  o n  F r id a y  t h a n  the 
rest  o f  th e  w eek. T h is  is c o n s i s te n t  w ith  th e  f in d 
ings o f  lo w e r  m e a n  B P  o b s e rv e d  ear l ie r .  T h is  w as  
n o t  seen fo r  n o n - d r in k e r s ,  l ight w e e k e n d  a n d  light 
m o d e r a t e  d a i ly  d r in k e rs .  In o c c a s io n a l  d r in k e r s ,  
a n d  p a r t i c u l a r ly  in heav y  d a i ly  d r in k e rs ,  th e  p r e 
va lence  o f  h y p e r t e n s io n  w a s  s u b s ta n t ia l ly  h ig h e r  
o n  M o n d a y  a n d  T u e s d a y .  A s im i la r  p a t t e r n  w as  
seen fo r  d ia s to l i c  h y p e r t e n s io n  ( d a t a  n o t  s h o w n ) .  
Recall  o f  a d o c t o r  d i a g n o s is  o f  h y p e r te n s io n  
th o u g h t  to  be in d e p e n d e n t  o f  th e  d a y  o f  sc re e n in g ,  
sh o w e d  n o  p a t t e r n  a c c o r d i n g  to  d a y  o f  th e  week.

A lc o h o l in ta k e  a n d  d a ily  varia tion  in G G T

Severa l  s tu d ie s  h a v e  in d ic a te d  th a t  a c u te  in g es t io n  
o f  a lc o h o l  d o e s  n o t  resu l t  in a b n o r m a l  s e ru m  G G T  
levels in n o r m a l  su b je c ts  a n d  th a t  w e e k e n d  d r i n k 
ing p r o d u c e s  o n ly  m ild  e n z y m e  ch a n g e s .  L o n g  
te rm  heav y  d r in k in g  is r e q u i re d  b e fo re  p a t h o l o g i 
cal s e ru m  G G T  levels a r c  o b s e r v e d .14 T h e  G G T  
levels in c re a se d  w ith  th e  e s t im a te d  a v e ra g e  
a m o u n t  o f  a lc o h o l  d r u n k  o n  a w eek ly  bas is  ( T a b le  
I). W h e n  m e a n  levels o f  G G T  w ere  e x a m in e d  by 
d a y  o f  the  w eek  ( F ig u r e  3), the p a t t e r n  o f  G G T  
levels w a s  the  reverse  o f  t h a t  seen fo r  B P ( F ig u re  
I ); levels w ere  low es t  o n  M o n d a y s  a n d  h ighes t  o n  
F r ida ys .  W h e n  th is  w a s  e x a m in e d  by the  e igh t  
a lc o h o l  c a te g o r ie s  ( F ig u r e  4), a m o n g  o c c a s io n a l

17

16.6

16 2

2  15.8

t -O
°  15.4 c (0 0)5

15 r

14.6

14.2

M o n  T u e s  W e d  T h u r  Fri

Figure 3 M ean  g a m m a -g lu ta m y l  t ransferase  (g eo m e t
ric) with  9 5 %  confidence  in te rval by d ay  o f  exam inat ion .
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Table I M ea n  svstolic a n d  d iasto lic  blond pressure  a n d  (geom etr ic )  mean gum m a-g lu ta m y l  
t ransferase  ( G ( i T )  by S d r ink ing  categories

Alcohol infokc 
csiiniiiicil weektv 

average no. o/ drink \ 1 n
M con S i:  

SHF
Mean SI  

PHF
Mean S I  

(K IT

N o n e  (0) 466 1440  (1 0) XI.4 (0.7) 1 3.7X (1.0.7)
O cc  ( < 1) 1X45 143 7 (0.5) XI 1 (0.3) 13 .35(1 .01)
W eekend

1 2 ( 3 ) 725 143.6 (O X) XI 1 (0.5) 13.99 (|. ()2)
3 6 (9) 1234 144.X (0.6) XI .9 (0.4) 14 45 (1  01)
> 6 ( >  14) 1095 147 3 (0.6) X3.9 (0.4) 16.39 (1.02)

Daily
1 2 ( 1 1 ) 5X5 142. 3 (0.9) SO.9 (0.5) 15 14(1 .02)
3 6 (30) 047 144 9 (0.7) X2.3 (0.4) IX 64 (1.02)
> 6  ( > 4 2 ) X32 150.5 (O X) X5 4 (0.5) 22 42 (1 0 2 )

Table  II M ean  systolic an d  diastolic  blood pressure  (1 riday i s  the  rest o f the w e e k ) in heav \
w eekend  d r inke rs  ( > 6  d;a y ) in two age gro ups

fee
411 49 vrs 50 59 ITS

Mean •si:)
S B P  PHF SHF PHF

M o n -T h u r s 144.9(0 .9 )  8 4 .2 (0 .6 ) 151.3 (2 .6) X6..3 (2. 1)
Fr iday 141.9(2 .0 )  X3.6 (1 .5 ) 144 1 (2 6) 79.5 (1.4)

M ean  difference 3.0 0.6 7.2 -6 .X

T able  III Prevalence ( % )  o f  m easured  systolic hyper tension  ( > 160 m m H g )  by day o f  exam inat ion  
in X d r ink ing  categories

Pt l \  \ <>t the IU't'k

Alcohol intake Mon lues lie d Thurs Fri All

N o n e 22.5 17.1 24.5 24.6 21.9 IS

Occ 22.9 22.0 16 7 19.7 17.6 20

W eekend
1 2 21.1 20.9 12.4 20.0 16.7 IX
3 6 21.7 19.2 23.9 21.0 14.3 21
> 6 24 1 30.1 24.5 23.X 15.7 24

D a ih
1 2 22.1 14.1 20.7 13.9 IX.X IX
3 6 27.0 IX.1 22.6 20 9 23.9 n

> 6 36.9 33.9 25.5 26.6 24.1 30

All men 24.7 22.6 20.9 21.2 IX.6
D o c to r  d iagnosed

hype r tension  % 12.0 13.0 12.2 13.7 13.2
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d r in k e r s  a n d  m o d e r a t e  h e a \y  w e e k e n d  d r in k e r s ,  
a l t h o u g h  m e a n  CiCil levels increased  w ith  in c re a s 
ing a lc o h o l  in ta k e ,  the  levels o f  G G T  w ere  sim ila r  
t h r o u g h o u t  the  w eek , un l ik e  the p a t t e r n  seen fo r  
BP. A m o n g  daily d r in k e r s .  CiCiT levels t e n d e d  to

he h igh  o n  F r id a y s  T hese f ind ings  a re  c o n s is te n t  
w ith  the  su g g e s t io n  th a t  "it is h a b i tu a l  dailv d r i n k 
ing th a t  increases  G G T  r a th e r  th a n  o c c a s io n a l  
b inge  drinking ' . '*

Discussion

N o n  a n d  o c c a s i o n a l  d r i n k e r s

28 E26 h
24 h  
22 
20 

18 
16
l-li-N _

M on T u e s  W e d  Thur  Fri

W e e k e n d  d r i n k e r s

W 3  6

O  18

T u e s  W e d  Thur

D aily  d r in ke rs

— X—  D 1-2  
— o — D 3 -6  
  D - 6

T u e s  W e d  Thur

Figure 4 M ean  ga m m a -g lu tam y l  t ransferase  (g eo m e t
ric) bv dav o f  ex am in a t io n  in S d r ink ing  categories 
Overa ll  m ea n  levels for  each  d r ink ing  g r o u p  is indicated. 
N = none.  O  =  occasional .  L -  light ( I 2). M = m odera te  
(2 6). H =  heavv ( > 6  d r in k s  day).

T h e  pos i t ive  a s so c ia t io n  be tw een  to ta l  e s t im a te d  
a lc o h o l  in t a k e  a n d  BP has been c o n f i rm e d  in the 
m a jo r i t y  o f  p o p u la t io n - b a s e d  s tu d i e s .1" " 1' 1'' R e 
sul ts  f ro m  e x p e r im e n ta l  a n d  cl inical s tu d ie s  im p ly  
tha t  BP is re la ted  n o t  on ly  to  the  a v e r a g e  a m o u n t  
o f  a lc o h o l  c o n s u m e d  but a l so  to  the  p a t t e r n  o f  use. 
W h e n  th e  p a t t e r n s  o f  d r in k in g  in this s tu d y  w ere  
e x a m in e d  in re la t io n  to d a y  o f  BP e x a m i n a t i o n  it 
w as  o b s e rv e d  th a t  a m o n g  m o d e r a t e  a n d  heavy  
w e e k e n d  d r in k e rs ,  a l t h o u g h  the  m e a n  BP 
in c rease d  with  in c reas in g  a lc o h o l  in ta k e ,  th e re  w as  
lit tle  v a r ia t io n  in BP f ro m  M o n d a y  to  T h u r s d a y ,  
a n d  a signif icant  fall w as  o b se rv e d  o n  F r iday .  
A m o n g  o c c a s io n a l  d r in k e r s  S B P  t e n d e d  to  d e 
c re a s e  f ro m  M o n d a y  to  F r id a y .  It is p oss ib le  tha t  
o c c a s io n a l  d r in k e r s  in this s tudy inc lude  in f re 
q u e n t  b inge  d r in k e r s  w h o  ten d  to  d r in k  at w e e k 
e n d s  All these  v a r ia t io n s  w ere  m o re  a p p a r e n t  fo r  
sys to lic  t h a n  fo r  d ia s to l ic  b lo o d  pressu re .

T h e se  resu l ts  a re  c o n s i s t e n t  w i th  the  f ind ings  
f ro m  e p id e m io lo g ic a l  s tud ie s  w hich  lend  to  show  a 
grca lc t  e le v a t io n  in S B P  t h a n  D B P  w ith  a lc o h o l  
in tak e .  T h e  p rev a len ce  o f  sys to lic  h y p e r te n s io n  
w a s  a lso  s ignificantly low er  o n  a F r id a y  th a n  the  
rest  o f  the  week. T o  o u r  k n o w le d g e  n o  p re v io u s  
, t ’a lu m - b a s e d  s tu d ie s  h av e  r e p o r te d  a lc o h o l  
b lo o d  p re ss u re  r e la t io n sh ip s  a c c o r d in g  to d a y  o f  
e x a m in a t io n .  T h e  I ip ids R e se a rc h  C linic r e p o r t e d  
h ig h e r  m e a n  BP in sub jec ts  w h o  re p o r te d  d r in k in g  
o n  the day b efo re  the  s tudy th a n  th o se  w h o  d e n ie d  
a lc o h o l  use befo re  the  s tudy  even th o u g h  these  
su b je c ts  h ad  a s im i la r  weekly i n t a k e .1 In the 
K a i s e r - P e r m a n e n te  S t u d y .1' heav ie r  d r in k e r s  w h o  
r e p o r t e d  no  in ta k e  m the  pas t  week h a d  s u b s t a n 
tially low er  m e a n  BP th a n  th o se  w h o  r e p o r t e d  anv 
d r in k in g  in the past  week A m o n g  daily d r in k e r s  in 
the  British  R e g io n a l  H ea r t  S tudy  BP m e a s u r e 
m e n ts  o n  f n d a y  w ere not  p a r t icu la r ly  low. T h is  is 
to  be ex p ec ted  since it is a s s u m e d  there  w a s  no  
p e r io d  of a b s t in e n c e  b efo re  day o f  e x a m in a t io n .  
A m o n g  heavy da i ly  d r in k e r s  BP m e a s u re m e n t s  
w ere  h ighes t  o n  M o n d a y .  It is u sua l  for  the 
heavies t  d r in k in g  to  be d o n e  on  S a tu rd a y  n igh ts  
a n d  it is likely th a t  even a m o n g  r eg u la r  heavy daily 
d r in k e r s ,  m any  will d r in k  m o re  al w eekends.

C o n fo u n d in g  variables

T h e  poss ib il i ty  o f  c o n f o u n d in g  v a r iab les  w h ich

84
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may contribute to the variation in BP by day o f (he 
week was also considered e.g. sm oking and aver
age tem perature on day o f examination. Previous 
work on smoking in this study has not shown any 
significant association with BP." D ata on room 
tem perature which were available in 22 of the 24 
towns showed that tem perature was significantly 
lower on Friday. Since tem perature has been 
shown to be inversely associated with BP, adjust
ing for room tem perature would lower the mean 
BP seen on Fridays even further.

O th er  s tu d ie s

Evidence on the effects o f acute alcohol adm ini
stration on BP come from clinical and experimen
tal studies and these have implicated cither a 
pressor effect o f alcohol in hypertension"* or an 
alcohol w ithdrawal theory.4' 7 In a study of 132 
alcoholic patients whose mean daily alcohol con
sum ption exceeded 80g/day, BP was measured 
while drinking, during withdrawal and after a 
period o f abstinence. Blood pressure changes were 
significantly associated with the severity o f with
drawal symptoms. BP fell after w ithdrawal in most 
patients and remained lowered for at least a year in 
those who continued to abstain. BP rose in those 
who recommenced drinking.' Potter and Bccvcrs*’ 
studied the effects on BP in 16 men with hyperten
sion who regularly drank up to 80 g/day and found 
that when no alcohol was consumed for 4 days, 
diastolic and systolic blood pressure fell signifi
cantly. Reintroduction of alcohol produced signi
ficant increases in both SBP and DBP. It was 
concluded that the mechanism of alcohol-induced 
hypertension is more likely to be due to an effect of 
alcohol rather than the pressor response due to 
w ithdrawal. In another study o f 46 normotensives 
who were m oderate drinkers, SBP and DBP fell 
with reduction o f alcohol by 3.8 mmHg and 
1.4 mm Hg respectively.* Results from these studies 
are compatible with the drop in BP (5 mmHg for 
systolic and 2 mmHg for diastolic) seen clearly in 
heavy weekend drinkers ( > 6 )  on Fridays, after 
about four days of abstinence. O ur data cannot 
directly address the withdrawal hypothesis, but the 
findings suggest a direct pressor effect o f alcohol.

Im p lica tio n s  in a lco h o l!b lo o d  p ressu re  stu d ies

Several studies have noted a weaker association 
between alcohol and BP in younger men and 
several hypotheses have been raised to account for 
this difference.4111 It has been suggested that this 
may be attributed to the different patterns of 
d rinking.10 Although the present study consists 
only of middle-aged men, it was apparent that

heavy weekend drinkers tend to be younger than 
daily m oderate drinkers, although on a total esti
mated weekly intake these two groups may be 
consum ing similar am ounts of alcohol. Indeed, the 
mean level o f gamma G G T  was higher in m oder
ate daily drinkers than heavy weekend drinkers, 
although the moderate daily drinkers had lower 
mean BP. We do not know the exact am ount o f 
alcohol consumed by these heavy weekend 
drinkers, but it appears that some arc consum ing 
sufficient am ounts o f alcohol to produce marked 
elevations in BP. The difference in effect o f regular 
drinking and binge drinking may account for some 
o f the discrepancies seen in studies on alcohol/ 
blood pressure. Some studies have also postulated 
that the biologic response to alcohol in younger 
and older people may be different.4 When we 
examined the effects o f heavy weekend drinking on 
BP in younger and older men, it was seen that even 
in this middle-aged population, older men had 
higher BP but the fall was twice as great in older 
men.

B inge d r in k in g  a n d  s tro k e

In a Finnish study of ischaemic brain infarction in 
76 patients under 40 years o f age seen over a 10 
year period, in 15 cases the onset was preceded 
within 24 hours by a bout o f alcohol drink ing .1" 
Ethanol-related cases comprised 40% o f the 16-19 
year old strokes, 25% in the 20-29 year olds and 
13% in those aged 30-39 years. In Finland, alco
hol consum ption on Fridays is alm ost double and 
on Saturdays treble that on any other day o f the 
week. Occurrence o f ischaemic brain infarction 
concentrated on Sundays, especially in men. The 
results suggest that alcohol intoxication increases 
the risk o f stroke 2-3 times for men and 3-4 times 
for women. Several cases of stroke following acute 
alcoholic intoxication have also been reported 
from G reat Britain.142"

D a ily  varia tion  in G G T  in re la tio n  to  a lco h o l  
in ta k e

Overall, the day-to-day patterns of BP bore no 
relation to day-to-day patterns o f  G G T , although 
G G T  levels tended to increase with increasing 
intake on an estimated weekly basis. The lower 
levels of G G T  seen on M onday and higher levels 
on Friday which were only apparent in daily 
drinkers may reflect lower drinking patterns on 
Sunday and the cumulative effect of alcohol over 
the week. O ur data showed no variation in G G T  
by day o f the week in heavier weekend drinkers. 
This supports other studies on the acute response 
o f G G T  to heavy drinking which suggest that
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short term heavy drinking does not a l t e r 1” or 
produces very little change in serum G G T  ac
tivity.14 O ur findings are consistent with the con
cept that it is regular drinking that raises the G G T  
levels14 and tha t the relationship between the 
effects o f alcohol on blood pressure and the effects 
on G G T  production are probably independent.

C o nc lusions

There is considerable interest and concern regard
ing variations in BP in individuals on repeated 
measurements, but few studies have ex
amined BP in norm al subjects according to day o f 
examination. We have observed that measured 
hypertension was significantly lower on Friday 
than on other days, although recall o f doctor 
diagnosed hypertension was not seen to vary from 
day to  day. The significant difference in mean BP 
and the prevalence o f hypertension observed by 
day o f examination are apparently  associated with

patterns o f alcohol intake. This has im portant 
implications in studies designed to detect hyper
tension in the com m unity as well as for clinical 
practice. Clinicians evaluating BP in a hyperten
sive patient should obtain a detailed history o f 
patterns o f  alcohol usage, particularly in the per
iod before exam ination. Findings from this study 
emphasise the im portan t role that alcohol plays in 
hypertension.
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