
RESEARCH REPORT

Alcohol intake and cardiovascular disease and mortality: the
role of pre-existing disease
I H M Friesema, P J Zwietering, M Y Veenstra, J A Knottnerus, H F L Garretsen, P H H M Lemmens
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

See end of article for
authors’ affiliations
. . . . . . . . . . . . . . . . . . . . . . . .

Correspondence to:
I H M Friesema, RIVM,
pb75, PB 1, 3720 BA
Bilthoven, The Netherlands;
Ingrid.friesema@rivm.nl

Accepted 24 August 2006
. . . . . . . . . . . . . . . . . . . . . . . .

J Epidemiol Community Health 2007;61:441–446. doi: 10.1136/jech.2006.050419

Objectives: Pre-existing conditions have been postulated as possible causes of the J-shaped relationship
between alcohol intake and cardiovascular disease. Two research questions have been addressed in this
paper. First, whether never drinkers and former drinkers differ from moderate drinkers in terms of health, and
if so, which health problems contribute to this difference. Second, whether the U-shaped relationship between
current alcohol intake and cardiovascular disease or all-cause mortality could in part be explained by
difference in pre-existing disease burden.
Design, setting and participants: A prospective case-cohort, the Lifestyle and Health Study, consisting of
16 210 men and women aged between 45 and 70 years. Alcohol intake and risk factors were assessed at
baseline with a self-administered questionnaire. Medical information was obtained from general
practitioners. Cardiovascular events and mortality were followed for a period of 5 years (1996–2001).
Main results: Never drinkers and former drinkers were less healthy than moderate drinkers. They rated their
health more often as poor, and often had more diseases, such as cardiovascular disease, diabetes, and also
alcohol-related diseases. The difference in disease burden did not change the observed relationship between
alcohol intake and cardiovascular events, and only partially changed the U-shaped relationship between
alcohol intake and all-cause mortality.
Conclusions: The found difference in health between never drinkers and former drinkers compared with
moderate drinkers appeared to be only a partial explanation of the observed relationships between alcohol
intake and cardiovascular disease, and between alcohol intake and all-cause mortality.

N
umerous studies have demonstrated a U-shaped or J-
shaped association between alcohol intake and cardio-
vascular disease,1 2 and between alcohol intake and all-

cause mortality.1 3 In these studies, both non-drinkers and
heavy drinkers appear to have higher morbidity and mortality
rates than light and moderate drinkers. In most studies, the
group of non-drinkers consists of lifelong abstainers and ex-
drinkers, and in some cases, occasional drinkers. Despite this
heterogeneity, the group of non-drinkers is often used as a
reference group, which possibly causes overestimation of the
potential beneficial effects for moderate drinkers.2

Furthermore, non-drinkers, particularly former drinkers, seem
to be less healthy than moderate drinkers.4–6 This difference in
health could have an impact on the relationship between
alcohol intake and cardiovascular disease, causing an over-
estimation of this relationship. Subjective health has been
related to alcohol intake, in which non-drinkers more often
reported poor subjective health than moderate drinkers.7 8 Poor
subjective health has also been related to higher risk of all-
cause and cardiovascular disease mortality.9–12

Health or health problems are important motives for
abstaining.13 Possible reasons behind these motives are medica-
tions contradicting the use of alcohol, advice of abstinence or
moderation after being diagnosed with a specific disease, such
as kidney problems, or with alcohol-related diseases such as
liver problems. Furthermore, diseases starting early in life—for
example, congenital diseases or chronic diseases—could be an
individual reason to abstain from alcohol. Shaper et al14 have
examined the influence of pre-existing cardiovascular-related
diseases on the relationship between alcohol intake and
mortality due to cardiovascular disease. They concluded that
the observed relationship seemed to be produced by pre-
existing disease. Most of the studies attempt to avoid the
bias due to pre-existing disease by excluding individuals with

pre-existing cardiovascular disease, diabetes and/or cancer, or
by statistically adjusting for these diseases.

This study addresses two research questions. First, whether
never drinkers and former drinkers differ from moderate
drinkers in terms of health, and if so, which health problems
contribute to this difference. Second, whether the U-shaped
relationship between current alcohol intake and cardiovascular
disease or all-cause mortality can be explained by a difference
in pre-existing disease burden.

METHODS
Population and design
The Lifestyle and Health Study (Leefstijl en Gezondheid
Onderzoek, LEGO) is a prospective cohort study on alcohol
intake and cardiovascular disease. The cohort was established
in June 1996 using databases from 34 general practices. In the
Netherlands, general practitioners (GPs) have a central role in
health care by arranging for everyone to be registered with a
primary practice.15 16 Practices were recruited by Regional
Services for Public Health. For practical reasons, participation
of practices was restricted to two regions in the southeastern
and western part of the Netherlands.

All men and women aged between 45 and 70 years registered
with these 34 practices received a questionnaire. Terminally ill
patients, patients with severe dementia, mentally disabled
patients and institutionalised patients were excluded in
advance. A total of 16 210 subjects (51.7%) responded to the
mailed questionnaire. Informed consent was obtained in a
letter presenting the questionnaire. The participants were

Abbreviations: GP, general practitioner; ICPC, International Classification
of Primary Care; QF-last-year, Quantity–Frequency form about last year’s
consumption
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followed up until June 2001 and received a follow-up
questionnaire each year between 1997 and 2000.

The study design was approved by the review committee of
the Registration Network Family Practices of the University of
Maastricht, Maastricht, The Netherlands. For reasons of
efficiency, a case-cohort approach was applied, involving a
selection of a random sample at baseline.17 18 This sample,
further referred to as subcohort (n = 3253), was used in the
analyses as the control group.

Alcohol intake
Baseline measurement consisted of a detailed self-administered
questionnaire assessing, among others, the main cardiovascular
risk factors. Current alcohol intake was assessed using a
Weekly Recall and a Quantity–Frequency form about last year’s
consumption (QF-last-year). The Weekly Recall assessed actual
intake per day in the week before baseline separately for beer,
wine and spirits. Actual weekly consumption was calculated by
adding up all drinks. The usual consumption in the year before
baseline was ascertained with the QF-last-year by questions
about usual quantity and frequency, again separately for beer,
wine and spirits. The beverage-specific weekly consumptions
were added up to total weekly consumption. Lifetime abstain-
ing was defined as no drinks during lifetime and was derived
from the Lifetime Drinking History questionnaire. The Lifetime
Drinking History questionnaire is a self-administered ques-
tionnaire about alcohol intake since the first glass drunk,19 20

and was also assessed at baseline. Subjects who drunk during
lifetime, but did not drink according to the QF-last-year were
defined as former drinkers.

Current alcohol intake was distinguished into seven cate-
gories: never drinkers; former drinkers; ,1 glass/week; 1–
6.9 glasses/week; 7–14.9 glasses/week (moderate drinkers); 15–
28 glasses/week; .28 glasses/week. For the Weekly Recall, the
category of drinkers of ,1 glass/week was determined with the
QF-last-year. In the Netherlands, one glass of alcohol approx-
imates 10 g of pure alcohol.

Pre-existing disease and subjective health
Medical information was obtained by GPs who filed all major
health problems of the past and of the follow-up period of their
patients on problem lists.21 Categorisation of the health
problems was done using International Classification of
Primary Care (ICPC) codes.22 The ICPC codes are classified
under 17 chapters. In different analyses, several groups of
diseases were formed. Diseases were included only if date of
diagnosis was before the start of the study. First, broad
categories of health problems were selected, using the
categorisation in chapters of the ICPC. In each chapter, ICPC
codes between 70 and 99 represent diagnoses and diseases.
Each chapter was analysed using these codes, except chapter W
(pregnancy & family planning) and codes 95, 96 and 97 in
chapter A (general and unspecified diseases)). The codes
between 01 and 29 are assigned to symptoms and complaints.
This group of codes was analysed for chapters D (digestive
problems), L (musculoskeletal problems), N (neurological
problems) and P (psychological problems). Besides the broad
categories, more specific categories of diseases were analysed,
based on known risk factors for cardiovascular disease and
possible motives for abstaining (box 1).

Subjective health was derived from the self-administered
questionnaire. Respondents were asked whether their health
was very good, good, moderate, poor or very poor. In the
analyses, these five options were reduced to two categories
comparing (very) good health with moderate and (very) poor
health, the latter further referred as poor subjective health.

End points
Two groups of end points were distinguished: cardiovascular
events, comprising fatal and non-fatal events, and all-cause
mortality. Cardiovascular events, occurring in the period from
July 1996 to June 2001, were derived from the problem lists and
were reported by the GPs. Cardiovascular events on the problem
lists were specified as coronary heart diseases (K74 or K75 or
K76), heart failure (K77) and/or stroke (K89 or K90). All new
myocardial infarctions and all deaths were also reported by the
GPs to the research team as soon as possible after presentation.
Cause of death was reported by the GP using nine main
categories: myocardial infarction; other cardiac deaths; stroke;
other vascular deaths; cancer; infection or autoimmune
diseases; violence or accident; suicide; other or unknown
causes. Fatal myocardial infarctions, other cardiac deaths, fatal
stroke and other vascular deaths were also included in the
cardiovascular events. Discrepancies between problem lists and
reports were traced and resolved with the GPs.

Data analysis
First, current alcohol intake in relation to pre-existing diseases
and subjective health was analysed using logistic regression.
Moderate drinkers were compared with never drinkers and
former drinkers for each defined group of diseases. Analyses
were done separately for men and women using both alcohol
questionnaires.

Second, the relationships between current alcohol intake, on
the one hand, and cardiovascular events, and all-cause
mortality respectively, on the other, were analysed with three
different models using Cox regression. The Cox regression
model was adapted for the case-cohort design by defining the
entry time of subjects into the analysis as just before the event
for all cases outside the subcohort. Standard errors (SE) of the
estimated parameters were estimated using the robust Huber–
White sandwich estimator to account for additional variance
introduced by sampling from the cohort.23 All analyses were
done separately for men and women, and for both QF-last-year
and Weekly Recall. All models were adjusted for age
(continuous), region (southeast/west), pack-years (non-smo-
kers and categorisation of number of pack-years in quartiles),
body mass index (quintiles), fat intake (quintiles), physical
activity (quintiles), education (7 categories) and income (5
categories). The classification into quartiles or quintiles was
done using the distribution in the subcohort.

First model included the above-mentioned covariates, but did
not take pre-existing disease into account. In the second model,
persons who defined their health as poor were excluded
(exclusion 1). The last model comprised healthy subjects only
(exclusion 2). Healthy subjects were defined as persons free of
the pre-existing diseases found to be related to current alcohol
intake (p,0.05) in the logistic regression and who rated their
health as (very) good.

The total cohort consisted of 16 210 persons, of whom 330
men and 204 women died, and 679 men and 397 women had a
cardiovascular event. These subjects with an end point, and the
subcohort (n = 3135), were included in the analysis. Cases and
subcohort members were excluded in case of missing medical
data (n = 229) or missing data on alcohol intake (n = 80). This
left a total of 2984 subcohort members, 323 men and 200
women who died, and 675 men and 395 women who had a
cardiovascular event, with some cases also belonging to the
subcohort.

RESULTS
In the subcohort, 73.6% of the men and 57.6% of the women
currently drank alcohol according to the Weekly Recall and,
respectively, 81.5% and 56.2% had at least drunk once a week
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according to the QF-last-year. 10.6% of the men and 3.2% of the
women drunk on average .28 glasses/week, and 10.5% of the
men and 1.5% of the women drunk this amount in the week
before baseline. The QF-last-year was available for 1961 men
and 1713 women, combining subcohort and cases. Of these,
472 (24.1%) men and 254 (14.8%) women drank 7–
14.9 glasses/week. Actual intake in the week before the
baseline was available for 1762 men of whom 365 (20.7%)
were moderate drinkers, and 1501 women of whom 225 (15%)
drank moderately.

Tables 1 (men) and 2 (women) present the diseases and
complaints found to be significantly related to never drinkers
and/or former drinkers. Pancreas problems and diseases, and
vitamin deficiency and other diseases related to nutritional
deficiencies could not be analysed due to very few cases.

In men, never drinkers were more often diagnosed with
neuropathy, visual handicaps, diabetes mellitus, oesophagus
and stomach problems and diseases, and diseases of the genital
system than moderate drinkers. Remarkably, never drinkers
also had alcohol-related diseases more often. Both never
drinkers and former drinkers rated their health more often as
poor than the moderate drinkers. Former drinkers more often
had circulatory diseases, especially cardiovascular diseases,
endocrine and metabolic diseases especially diabetes mellitus,
and alcohol-related diseases than moderate drinkers.
Neurological diseases and psychological problems and diseases,
such as depression, were also more common among former
drinkers compared to moderate drinkers. Differences in results
between current alcohol intake measured with QF-last-year
and Weekly Recall were overall small. Differences in signifi-
cance were only found for former drinkers—namely, for general
and unspecified diseases, psychological problems, depression

and epilepsy. The other groups of pre-existing disease were not
significantly related to current alcohol intake.

In women, the largest differences for both never drinkers and
former drinkers compared with moderate drinkers were found
in subjective health and diabetes mellitus. Never drinkers also
had more often digestive diseases, cardiovascular diseases,
hypertension and, similar to the men, alcohol-related diseases.
Less-pronounced differences were found for digestive problems,
psychological diseases, functional somatic syndromes, and
oesophagus and stomach problems and diseases. Former
drinkers were more often diagnosed with circulatory, especially
cardiovascular diseases, and digestive diseases than moderate
drinkers. Neurological problems were found to be significantly
more common among never drinkers and former drinkers
when using the QF-last-year, but not when using the Weekly
Recall. The opposite was found for depression for both never
and former drinkers, and alcohol-related diseases, and thyroid
gland problems and diseases for former drinkers only.

Tables 3 and 4 give the results for the relationship between
current alcohol intake and all-cause mortality, and current
alcohol intake and cardiovascular events with and without
exclusion of non-healthy subjects for, respectively, men and
women. Without exclusions of non-healthy subjects, both male
and female drinkers appear to have lower risks of all-cause
mortality and cardiovascular events than never drinkers.
Excluding men with poor subjective health did not appear to
reveal differences in point estimates for drinkers, as excluding
all men with one or more pre-existing diseases seemed to
reduce the difference in all-cause mortality between drinking
and abstaining men compared to the total group of men.
Healthy male former and occasional drinkers seemed to have
higher risk of all-cause mortality compared with never drinkers
than in the total group of men, when using the Weekly Recall.
Exclusion of men reporting poor health did not seem to have
much effect on the relationship between alcohol intake and
cardiovascular disease. The relationship between current
alcohol intake and cardiovascular events seemed to become
smaller when excluding non-healthy men (exclusion 2).
Excluding women with poor subjective health led to lower
point estimates for all-cause mortality for former drinkers
compared with the total group. Exclusion of non-healthy
women (exclusion 2) appeared to moderate the risk of all-
cause mortality for drinkers. The relationship between current
alcohol intake and cardiovascular events for women was linear
instead of U-shaped. Healthy female former drinkers appear to
have a lower risk of cardiovascular events compared with never
drinkers, which was seen less in the total group of women.
Both exclusions did not seem to affect the point estimates for
drinkers.

DISCUSSION
This study showed that both male and female never drinkers
and former drinkers were less healthy and rated their subjective
health more often as poor than moderate drinkers. Exclusion of
subjects with one or more of these health problems related to
alcohol intake seemed to lead to a smaller difference in risk of
all-cause mortality between never drinkers and moderate
drinkers. For cardiovascular events, the differences between
healthy subjects and the total group were less clear.

Subjective health is an indicator of the health status of the
respondent. In this study, never drinkers and former drinkers
more often reported poor subjective health than moderate
drinkers. Previous studies have also observed that more often
non-drinkers have poor subjective health than drinkers, the
pattern of which can be described as J-shaped.7 8 24

Furthermore, poor subjective health has been related to a
higher risk of all-cause mortality and cardiovascular disease.9–12

Box 1 Summary of included groups of pre-existing
disease

N Known risk factors for cardiovascular disease

– pre-existing cardiovascular disease, hypertension, diabetes
mellitus

N Alcohol-related diseases

– total group of alcohol-related diseases, liver problems and
diseases, oesophagus and stomach problems and diseases,
pancreas problems and diseases

N Medication use in case of

– epilepsy, psychosis, depression, lung problems and
diseases, suffering from side effects of medication without
specification

N Possible advice about alcohol intake

– cancer, anxiety for getting an illness, generalised fear,
functional somatic syndromes, visual handicaps, vertiginous
syndromes and vertigo/dizziness, neuropathy, vitamin
deficiency and other nutritional diseases, gout, kidney
problems and diseases, prostate problems and diseases

N Chronic diseases

– backache, osteoarthritis and rheumatoid arthritis, head-
ache, thyroid gland problems and diseases, congenital
anomalies and influential diseases experienced before the
age of 20 years

Alcohol intake and cardiovascular disease 443
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In this study, the effects of exclusion of subjects with poor
subjective health from the analyses were minimal on the
relationships between alcohol intake and cardiovascular events,
and all-cause mortality. The U-shaped curve between alcohol
intake and all-cause mortality, or cardiovascular events there-
fore, could not be explained by subjective health.

The relationship between alcohol intake and health problems
has been studied before.4–6 The type and definition of the health
problems between the studies differ and no clear associations
could be seen. Nevertheless, digestive problems, cardiovascular
problems and diabetes are often reported to occur more among
non-drinkers than drinkers. Although these relationships were
found in this and other studies, it is not clear what appeared
first. The health problems could have led subjects to stop
drinking or even stay as a never drinker. In this study, no
relationship between congenital diseases and diseases diag-
nosed before the age of 20 years and alcohol intake was found.
It could indicate that health problems do not influence reasons
for being a never drinker. Another possibility is selection bias

with respect to chronically ill persons not participating in the
study. On the other hand, abstaining could also have led to
health problems, which would confirm the beneficial effect of
alcohol intake. This has, for example, been stated for
cardiovascular disease and diabetes. Finally, heavy drinking
can cause serious health problems, such as liver diseases, with
subjects consequently becoming non-drinkers. However, pro-
spective observational studies can only indicate a certain
direction, but cannot demonstrate causality.

When comparing the three different models specified in this
study, one has to conclude that pre-existing disease does affect
the risk estimates regarding the relationship between alcohol
intake and all-cause mortality, but not regarding the relation-
ship between alcohol intake and cardiovascular events. The
effect of pre-existing disease on the relationship between
alcohol intake and all-cause mortality is, however, not strong
enough to explain the U-shaped curve of this relationship. This
contradicts the findings of Shaper et al14 who suggested that
relationships between alcohol intake and mortality could be

Table 1 ORs (95% CI) for health problems comparing never drinkers and former drinkers with moderate drinkers (reference group)
for men

QF-last-year Weekly recall

Never drinkers Former drinkers Never drinkers Former drinkers

n = 39 n = 218 n = 39 n = 184

Poor subjective health 2.19 (1.11 to 4.34) 3.53 (2.46 to 5.07) 2.16 (1.08 to 4.34) 4.23 (2.84 to 6.31)
(A) General and unspecified diseases 0.92 (0.21 to 4.12) 2.03 (1.11 to 3.70) 0.74 (0.17 to 3.28) 1.48 (0.79 to 2.79)
(K) Circulatory diseases 1.49 (0.76 to 2.90) 1.74 (1.25 to 2.44) 1.48 (0.75 to 2.92) 1.91 (1.32 to 2.78)
(N) Neurological diseases 0.88 (0.20 to 3.90) 2.08 (1.15 to 3.76) 0.89 (0.20 to 4.01) 2.03 (1.05 to 3.93)
(P) Psychological problems 0.33 (0.04 to 2.51) 1.65 (0.96 to 2.85) 0.40 (0.05 to 3.03) 2.18 (1.16 to 4.10)
(P) Psychological diseases 1.73 (0.57 to 5.24) 1.86 (1.04 to 3.35) 2.24 (0.71 to 7.06) 2.55 (1.28 to 5.07)
(T) Endocrine and metabolic diseases 1.60 (0.75 to 3.43) 1.90 (1.30 to 2.78) 1.83 (0.84 to 3.96) 2.04 (1.33 to 3.14)
(Y) Diseases of male genital system 2.60 (1.05 to 6.46) 1.08 (0.58 to 2.00) 2.65 (1.04 to 6.74) 1.08 (0.55 to 2.13)
Alcohol-related diseases 2.09 (1.03 to 4.24) 1.54 (1.05 to 2.24) 2.16 (1.05 to 4.45) 1.72 (1.13 to 2.61)
Oesophagus/stomach problems and diseases 2.85 (1.25 to 6.50) 1.28 (0.75 to 2.19) 3.39 (1.43 to 8.05) 1.59 (0.87 to 2.89)
Visually handicapped 7.75 (1.33 to 45.07) 1.06 (0.19 to 5.90) 11.05 (1.48 to 82.44) 1.86 (0.26 to 13.42)
Cardiovascular diseases 1.38 (0.63 to 3.01) 2.22 (1.50 to 3.26) 1.36 (0.61 to 3.00) 2.51 (1.65 to 3.83)
Epilepsy * 11.04 (1.27 to 95.82) * 5.31 (0.55 to 51.72)
Neuropathy 9.96 (1.32 to 75.10) 3.82 (0.69 to 21.17) * *
Depression 2.06 (0.44 to 9.64) 2.13 (0.92 to 4.93) 3.54 (0.66 to 19.07) 3.84 (1.26 to 11.70)
Diabetes mellitus 3.29 (1.13 to 9.55) 3.17 (1.69 to 5.95) 3.01 (1.03 to 8.78) 2.91 (1.49 to 5.69)

QF-last-year, quantity–frequency form about last year’s consumption.
*Very few cases.

Table 2 ORs (95% CI) for health problems comparing never and former drinkers with moderate drinkers (reference group) for
women

QF-last-year Weekly recall

Never drinkers Former drinkers Never drinkers Former drinkers

n = 203 n = 270 n = 203 n = 179

Poor subjective health 3.42 (2.20 to 5.30) 3.18 (2.12 to 4.76) 3.64 (2.31 to 5.74) 3.77 (2.39 to 5.95)
(D) Digestive problems 2.71 (0.96 to 7.69) 1.60 (0.61 to 4.21) 4.88 (1.14 to 16.88) 2.50 (0.67 to 9.31)
(D) Digestive diseases 2.13 (1.32 to 3.43) 1.61 (1.03 to 2.50) 1.83 (1.14 to 2.94) 1.67 (1.03 to 2.72)
(K) Circulatory diseases 1.49 (0.99 to 2.26) 1.49 (1.02 to 2.17) 1.48 (0.97 to 2.26) 1.60 (1.04 to 2.45)
(N) Neurological problems 3.78 (1.06 to 13.52) 3.17 (1.02 to 9.90) 2.09 (0.68 to 6.44) 2.33 (0.81 to 6.73)
(N) Neurological diseases 1.44 (0.72 to 2.87) 1.81 (1.00 to 3.27) 0.97 (0.50 to 1.90) 1.54 (0.83 to 2.88)
(P) Psychological diseases 2.00 (0.99 to 4.03) 1.57 (0.81 to 3.06) 2.84 (1.29 to 6.26) 3.09 (1.41 to 6.78)
(T) Endocrine and metabolic diseases 1.88 (1.21 to 2.92) 1.60 (1.07 to 2.41) 2.48 (1.55 to 3.98) 2.22 (1.38 to 3.58)
Alcohol-related diseases 1.67 (1.07 to 2.61) 1.36 (0.89 to 2.07) 1.94 (1.22 to 3.08) 1.78 (1.11 to 2.86)
Functional somatic syndromes 2.56 (1.14 to 5.76) 1.64 (0.76 to 3.56) 2.00 (0.91 to 4.40) 1.59 (0.70 to 3.65)
Oesophagus/stomach problems and diseases 3.37 (1.35 to 8.41) 1.36 (0.53 to 3.44) 2.11 (0.92 to 4.85) 1.37 (0.56 to 3.38)
Cardiovascular diseases 1.96 (1.03 to 3.72) 2.40 (1.32 to 4.39) 2.19 (1.13 to 4.27) 2.72 (1.41 to 5.26)
Hypertension 1.70 (1.04 to 2.78) 1.68 (1.05 to 2.69) 1.95 (1.16 to 3.28) 2.07 (1.22 to 3.53)
Depression 2.06 (0.82 to 5.17) 2.08 (0.88 to 4.88) 3.49 (1.10 to 11.09) 5.03 (1.64 to 15.46)
Thyroid gland problems and diseases 0.86 (0.40 to 1.83) 1.27 (0.67 to 2.40) 1.52 (0.65 to 3.57) 2.21 (1.01 to 4.83)
Diabetes mellitus 6.92 (2.32 to 20.64) 7.05 (2.43 to 20.50) 6.85 (2.29 to 20.44) 6.74 (2.25 to 20.18)

QF-last-year, quantity–frequency form about last year’s consumption.
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produced by pre-existing disease. However, some differences in
model specification could have caused this difference in
findings. First the British Regional Heart Study could not
separate non-drinkers into never drinkers and former drinkers,
which has been done in the present study. In a recent review,
combining former and never drinkers appeared to produce
misclassification.25 The studies in which different groups of
non-drinkers were separated found no significant all-cause or
cardiac benefits. A non-specific group of non-drinkers could
enlarge the percentage of individuals with some pre-existing
disease in this group. Second, Shaper et al14 included cardio-
vascular-related diseases only, whereas a broader range of pre-
existing disease was taken into account in this study.
Finally, the results of the British Regional Heart Study were
adjusted for age, social class and smoking. In this study, the
models also included body mass index, fat intake and physical
activity.

A potential limitation of the study is the response rate of
51.7%. Therefore, a non-response analyses has been done.26

Respondents were found to have more coronary heart disease,
but non-respondents had a higher mortality risk during follow-
up. The death rate in the cohort was somewhat lower compared
to the Dutch population.27 Nevertheless, as almost everyone in
The Netherlands is enlisted by a GP, this GP is notified by the
hospital, another GP and/or relatives in case of hospitalisation or
death of a patient. For alcohol intake, no comparisons could be
made. If non-response is linked to alcohol intake, it is most likely
that heavy drinkers will be under-represented in the study.

In conclusion, non-drinkers, among them both never
drinkers and former drinkers, rate their health more often as
poor and more often have several health problems, such as
cardiovascular disease, diabetes and alcohol-related diseases.
However, these differences in health do not seem to explain the
observed U-shaped curve between alcohol intake and cardio-
vascular events and only partially explain the U-shaped curve
between alcohol intake and all-cause mortality.
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What this paper adds

N Potential effects of moderate alcohol drinking have
received a lot of attention. It is now a widely held view
that moderate drinking protects against coronary heart
disease. Nevertheless, this relationship could be pro-
duced by pre-existing disease. Impact of pre-existing
cardiovascular disease has already been reported.
However, other pre-existing diseases could also affect
both drinking behaviour and risk of cardiovascular
disease.

N Therefore, our study studied the impact of a broader
range of pre-existing diseases on alcohol intake, and on
the relationships between alcohol intake and cardiovas-
cular events and between alcohol intake and all-cause
mortality. Several groups of pre-existing diseases were
related to alcohol intake. However, the effect of these pre-
existing diseases on both relationships was minimal.
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