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• Objective: To study the association between alcohol 
consumption and death from coronary heart disease 
and to determine the extent to which the association 
can be explained by the high-density lipoprotein (HDL) 
cholesterol level. 
• Design: A cohort study involving men enrolled in the 
Multiple Risk Factor Intervention Trial (MRFIT). 
• Setting: Community-based study. 
• Participants: Men (n = 11 688) at high risk for devel
oping coronary heart disease but without clinical evi
dence of it. More than 90% of the men were white, and 
the average age was 46 years. Five percent of the men 
abstained from alcohol during the trial, 8 1 % consumed 
fewer than 21 alcoholic drinks per week, and 14% 
consumed more than 21 alcoholic drinks per week. 
• Measurements: Average alcohol intake over 7 years 
was calculated for MRFIT participants who were alive 
at the end of the trial and who had at least three 
follow-up records of alcohol consumption. Post-trial 
mortality during a 3.8-year period was assessed. 
• Results: The adjusted relative risk for death from 
coronary heart disease for each increase of 7 drinks per 
week was 0.89 (95% CI, 0.80 to 1.00), with an apparent 
dose-response relationship. The average HDL level was 
associated with the average alcohoJ intake in a least-
squares regression model (p= -0.0074; P< 0.01). 
When the average HDL level was included in the pro
portional hazards model for mortality from coronary 
heart disease, the absolute value of the coefficient for 
average drinks per week declined 45%, yielding an 
adjusted relative risk for each additional 7 drinks per 
week of 0.94 (CI, 0.84 to 1.05). 
• Conclusion: In middle-aged men who are light to 
moderate drinkers, the inverse association between 
alcohol consumption and death from coronary heart 
disease can be explained, in large part, by the HDL 
cholesterol level, which increases with alcohol con
sumption. However, alcohol consumption cannot be 
recommended because of the known adverse effects of 
excess alcohol use. 

Many epidemiologic studies have shown that light to 
moderate alcohol intake is associated with lower mor
tality from coronary heart disease when compared with 
abstention from alcohol (1-7). However, the apparent 
advantage of moderate drinking still remains controver
sial. 

In most studies, men who do not drink are used as a 
standard against which to measure the effects of alcohol 
consumption. When nondrinkers serve as the compari
son group, two problems should be addressed. First, 
the nondrinkers may include both lifelong teetotalers 
and ex-drinkers. Some studies have shown ex-drinkers 
to be at very high risk for coronary heart disease (8-11). 
A possible explanation for this phenomenon is that ex-
drinkers may stop drinking alcohol because of declining 
health. Therefore, it is important to differentiate ex-
drinkers from teetotalers in an analysis of alcohol con
sumption and coronary heart disease. Second, alcohol 
use, like many other social behaviors, is a dynamic 
process and may change over time. Nondrinkers may 
become drinkers, and heavy drinkers may become mod
erate drinkers or abstainers. Many epidemiologic stud
ies of alcohol intake and death from coronary heart 
disease (3-6, 12-14) have based the measure of alcohol 
consumption on a single recollection by the individual 
subject, a method that does not reveal changes in alco
hol drinking behavior over time. Because there may be 
considerable intraindividual variability in alcohol intake 
over time, data based on a single recollection may se
riously impair the analysis and interpretation of results. 
To address these two problems, data on alcohol con
sumption should be collected over time. 

An analysis of the association between alcohol and 
death from coronary heart disease also requires reliable 
measures of possible confounding variables. A strong 
association exists between alcohol consumption and cig
arette smoking (4, 6), and the relation between alcohol 
intake and blood pressure should also be considered, 
because alcohol intake increases blood pressure (15), 
and increased blood pressure is associated with death 
from coronary heart disease (16). Among other differ
ences between drinkers and nondrinkers, diet has also 
been proposed as a possible confounder (17, 18). 

The Multiple Risk Factor Intervention Trial (MRFIT) 
has provided one of the largest available databases for 
studying the association between alcohol intake and 
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mortality from coronary heart disease. The database is 
especially suitable for several reasons. The trial en
rolled men at high risk for coronary heart disease but 
excluded men with definite evidence of such disease, 
thus providing a pool of participants more likely to 
develop the disease under study without introducing the 
possibility of baseline illness among alcohol abstainers. 
Persons believed to be consuming excessive amounts of 
alcohol were also excluded (although no standard cut
off level was defined in terms of number of drinks per 
week) , thus restricting the study to the association be
tween coronary heart disease and light to moderate 
alcohol consumption. At screening and at six subse
quent annual visits, participants were asked about both 
their drinking habits and other factors (such as diet and 
smoking) that could confound the association between 
alcohol and coronary heart disease, thus providing ex
tensive information over time. 

The results from many studies, including MRFIT, 
have suggested a direct association between alcohol 
intake and plasma high-density lipoprotein (HDL) cho
lesterol levels (19-21). Further, the H D L cholesterol 
level was inversely related to mortality from coronary 
heart disease in MRFIT (22). Our study examines the 
association between alcohol intake and death from cor
onary heart disease and the extent to which the asso
ciation can be explained by the H D L level. 

Methods 

Participants 

The design and methods of the MRFIT have been reported 
previously (23, 24). Briefly, the MRFIT was a primary preven
tion trial to determine the effects of multifactor intervention on 
death from coronary heart disease in a population of high-risk 
men randomly assigned either to a special intervention pro
gram or to their usual sources of medical care in the commu
nity. Altogether, 12 866 men 35 to 57 years of age enrolled in 
the trial from December 1973 to February 1976. The men were 
classified at a first screening examination as high risk based on 
serum cholesterol level, diastolic blood pressure, and daily 
cigarette consumption. Eligibility was based on a risk score 
derived from the Framingham Heart Study; men were eligible 
for participation if their risk score was in the upper 15% (later 
changed to the upper 10% after one third of the screening had 
been completed). Men with clinical evidence of coronary heart 
disease were excluded from the trial. Except where noted, men 
were excluded from this analysis if they were missing three or 
more annual records of alcohol consumption or if they died 
during the trial. These exclusions left 11 688 men in the anal
ysis group. 

Data Collection and Measurements 

Participants were asked about their alcohol consumption at 
the second screening visit and at every annual visit through 72 
months. Nutritionists asked how many times per week (on 
average) the participant consumed beer, wine, whiskey, or 
other liquor, and how many alcoholic drinks were consumed in 
a usual drinking day. (No information was available to deter
mine the type of alcoholic beverage usually consumed.) How
ever, participants were not asked at the screening visit whether 
they were ex-drinkers. In our study, alcohol intake was mea
sured as the reported number of drinks of alcoholic beverages 
consumed per week. Participants were retrospectively classi
fied by average alcohol intake during the trial (baseline and six 
annual visits). 

From the time of randomization through 28 February 1982 
when intervention and active follow-up ended, a mortality re

view committee classified specific causes of death by reviewing 
hospital records, autopsy reports, and information from physi
cians and next-of-kin. From the end of the trial in March 1982 
through December 1985, vital status was determined using the 
National Death Index and information from the Social Security 
Administration (23). Two trained nosologists coded each death 
certificate, and disagreements were adjudicated by a third no-
sologist. Deaths from coronary heart disease were identified by 
codes 410 through 414 and 429.2 from the International Clas
sification of Diseases, Ninth Revision (ICD-9). Mortality ascer
tainment through December 1985 is estimated to be essentially 
100% complete. 

Other methods of data collection used during the trial in
cluded a demographic and behavioral questionnaire, medical 
history and examination, and hematologic and biochemical 
testing, including plasma lipid fractionation. Data on HDL 
subtypes were not available. Central laboratory methods for 
serum and plasma determinations, methods for blood pressure 
measurements, and the dietary assessment method have been 
described previously (22). 

Statistical Analysis 

Tests for interaction showed that the associations under ex
amination were similar for the special-intervention and usual-
care groups. Therefore, all results derive from an analysis of 
the two study groups together. Cox proportional hazards mod
els were used to investigate the associations among alcohol 
intake, HDL level, and death from coronary heart disease. 
Alcohol intake was treated both as a continuous variable and 
as a categorical variable. (Categories were as follows: 0 drinks 
per week; > 0 but < 7 drinks per week; > 7 but < 14 drinks 
per week; > 14 but < 21 drinks per week; and > 21 drinks per 
week.) Because few participants reported consuming more 
than 21 drinks per week, further division of the category of 
highest alcohol consumption yielded unstable results. 

Death from coronary heart disease was examined for a 3.8-
year period beginning at the end of the trial (March 1982) and 
continuing through December 1985. Mortality during this pe
riod was examined for its association with the average values 
for alcohol intake and HDL level, where the averages were 
calculated from values obtained at baseline and at six annual 
visits. The models were adjusted for both the screening and 
average values (from the first through the sixth annual visit) of 
serum cholesterol and number of cigarettes smoked per day, as 
well as for age. No adjustment was made for blood pressure. 

Univariate and multivariate linear regression, analysis of 
variance, and Pearson correlation coefficients were used to 
assess the association between the average alcohol intake and 
the average HDL level. To estimate the extent to which the 
association between alcohol intake and coronary heart disease 
mortality could be attributed to the HDL level, the coefficients 
for drinks per week from proportional hazards models with and 
without adjustment for the HDL level were compared. 

Results 

Participants 

Of the 12 866 men enrolled in the trial, 12 860 had a 
record of alcohol consumption at baseline. In addition, 
11 688 men survived through the end of the trial and 
had at least three records for alcohol consumption dur
ing the trial. Except where noted, this latter group was 
used for the analysis. The joint distribution of alcohol 
intake at baseline and the average intake for years 1 
through 6 of the trial is given in Table 1. Of the 874 
participants who reported abstinence at baseline, 596 
(68.2%) reported not drinking at every subsequent an
nual visit. Overall, the average level of alcohol con
sumption during the trial was the same as at baseline 
for 55.4% of the men, was less than at baseline for 
26.8% of the men, and was greater than at baseline for 
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Table 1. Distribution of Reported Weekly Alcohol Con
sumption at Baseline and Average for Years 1 through 6 
of the Trial* 

Reported Number of 
Alcoholic Drinks per 
Week at Baseline 

MRFIT Participants, n 
Average Reported Number of 
Alcoholic Drinks per Week for 
Years 1 through 6 of the Trial 

0 < 7 < 14 < 21 > 21 Total 

None 596 229 29 13 7 874 
l t o 7 225 3345 657 112 49 4388 
8 to 14 19 996 1066 411 190 2682 
15 to 21 15 326 664 502 373 1880 
22 or more 32 109 348 402 969 1860 

Total 887 5005 2764 1440 1588 11 684 

* Baseline data were unavailable for four men included in the analy
sis; these men are not included in this table. MRFIT = Multiple Risk 
Factor Intervention Trial. 

17.7% of the men. Of the 10 810 men who reported 
drinking at baseline, 2170 (20.0%) reported sustained 
abstinence at some point in the trial (data not shown). 

Characteristics of the study participants grouped by 
alcohol consumption during the trial are summarized in 
Table 2. The average age was 46.4 years; approximately 
7% were black, 89% were married, 84% were high 
school graduates, and 28% were college graduates. Six
ty-two percent of the study population smoked ciga
rettes (the percentage of smokers among the lighter 
drinkers and teetotalers was considerably smaller), and 
62% of the men were hypertensive. 

Alcohol Intake, HDL Cholesterol Level, and Diet 

The association between alcohol intake and HDL 
level was examined in three ways. First, the association 
was examined using data from the visits at baseline; 
data from the annual visits at years 2, 4, and 6; and the 

average values from baseline and years 1 through 6 of 
the trial. Least-squares regression coefficients for the 
HDL level as a function of number of alcoholic drinks 
per week ranged from 0.0056 at baseline to 0.0075 when 
averaged over the trial, and all were statistically signif
icant at P < 0.001. 

Least-squares regression coefficients for change in 
HDL level as a function of change in the number of 
alcoholic drinks consumed per week were calculated for 
change from baseline to year 2, year 4, and year 6. The 
regression coefficients were 0.0025, 0.0027, and 0.0030, 
respectively, and all were statistically significant at P < 
0.001. 

Finally, both an adjusted and unadjusted average for 
the HDL level was computed in each category of aver
age alcohol intake. Adjustment was made for the aver
age number of cigarettes smoked per day and the aver
age weight from baseline through the sixth annual visit. 
As shown in Figure 1, both unadjusted and adjusted 
levels of HDL increased as the average number of 
drinks per week increased. 

We also examined the associations between alcohol 
intake and dietary intake of total fats, polyunsaturated 
fats, and cholesterol, nutrients that are known to be 
associated with death from coronary heart disease. Af
ter adjusting for caloric intake, no significant associa
tion was found between the consumption of these nu
trients and alcohol (data not shown). 

Alcohol Intake and Death from Coronary Heart Disease 

Table 3 shows the association between average alco
hol intake from baseline through year 6 of the trial and 
death from coronary heart disease during a 3.8-year 
period after the end of the trial. The unadjusted rate of 
death from coronary heart disease per 1000 person-
years declined from 5.29 for nondrinkers to 2.58 for 
those consuming more than 21 drinks per week. Inter-

Table 2. Characteristics of Participants Grouped by Alcohol Consumption during the Trial 

Variable Men Abstaining Men Consuming 14 or Men Consuming More Men with at Least Three 
throughout Trial Fewer Drinks per than 14 Drinks per Annual Alcohol Records 

(n = 596) Week* (n = 7910) Week* (n = 3182) Who Were Alive on 2/28/82 
(n = 11 688) 

Age,>> 47.9 46.4 45.9 46.4 
Diastolic blood pressure, mm Hg 90.1 90.6 91.0 90.7 
Hypertension, %t 64.4 62.3 61.9 62.3 
Serum cholesterol, mmol/L 

(mg/dL) 6.6 (254.0) 6.6 (254.5) 6.5 (251.5) 6.6 (253.7) 
Plasma HDL cholesterol, mmol/L 

[mgldL]% 1.0 (38.0) 1.1 (40.8) 1.2 (46.2) 1.1 (42.1) 
Body mass index, kg/m2 27.7 27.9 27.2 27.7 
Cigarette smokers, % 50.5 59.0 72.8 62.3 

Cigarettes per day 37.5 32.7 35.7 33.9 
Black, % 8.4 8.2 4.5 7.2 
Married, % 89.5 90.3 85.8 89.0 
High income, %§ 4.3 8.3 9.5 8.4 
Low income, %§ 17.8 11.2 11.0 11.4 
High school graduates, % 75.0 85.2 84.5 84.5 
College graduate, % 18.1 28.9 27.3 27.9 

* Average consumption from baseline through year 6 of the trial. 
t Hypertension was defined by a diastolic blood pressure 90 mm Hg or more at baseline or by self-reported use of antihypertensive medication. 
% HDL = high-density lipoprotein. 
§ High income refers to those reporting a total family income of more than $35 000 before taxes and deductions. Low income refers to those 

reporting a total family income of $11 999 or less before taxes and deductions. 
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Figure 1. Average high-density lipoprotein cholesterol level and 
alcohol consumption. HDL = high-density lipoprotein. 

mediate rates were found for lower levels of consump
tion; however, the relative risks and mortality rates 
were similar in the two categories encompassing con
sumption of 1 to 14 drinks per week and were similar in 
the two categories encompassing consumption of more 
than 14 drinks per week. Only three deaths (1.01/1000 
person-years) from coronary heart disease occurred 
among baseline abstainers who later reported drinking 
(data not shown), and all three occurred among men 
who consumed, on average, fewer than 7 drinks per 
week. The adjusted risk for death from coronary heart 
disease also declined as alcohol consumption increased; 
for each increase of an average of 7 drinks per week, 
the relative risk for death from coronary heart disease 
was 0.89 (P = 0.043). When the model was adjusted for 
the HDL cholesterol level, risk for death from coronary 
heart disease continued to decline with alcohol con
sumption, but the gradient was not as steep, and the 
coefficient for alcohol in the proportional hazards model 
was no longer statistically significant (relative risk for 
increase of 7 drinks per week, 0.94; P > 0.2) (Figure 2). 

To assess the strength of this association over a longer 
follow-up period with more deaths, models were devel
oped to test the association between baseline alcohol con
sumption and death from coronary heart disease from 
randomization through 31 December 1985, an average of 
10.5 years. Data used in this analysis were from 12 860 
men, 430 of whom died from coronary heart disease. The 
unadjusted rate of death was 3.95/1000 person-years for 
nondrinkers, declining steadily to 2.58/1000 person-years 
for those consuming more than 21 drinks per week. For 
each increase of 7 drinks per week, the relative risk for 
death from coronary heart disease was 0.94 (P = 0.034) 
when the HDL level was not included in the model and 
0.96 (P > 0.2) when the HDL level was included in the 
model. Thus, the association between baseline alcohol 
consumption and subsequent mortality from coronary 
heart disease was generally weaker than the association 
between alcohol intake averaged over 7 years and death in 
the 3.8-year period after the end of the trial, despite the 
larger number of participants and the greater number of 
deaths in the former analysis. 

Discussion 

Most epidemiologic studies of alcohol consumption 
and death from coronary heart disease estimated the 
amount of alcohol consumption using only a single rec
ollection (3-6, 12, 13, 25). Only the Chicago Western 
Electric Company study (11) used data from three sur
veys to determine alcohol consumption at baseline. In 
our study, we used data from six consecutive annual 
visits plus a screening visit. Thus, we could differentiate 
persistent nondrinkers from those who quit or started 
drinking alcohol during the 7-year period. Even though 
we did not know a participant's history of alcohol 
drinking before the 7-year trial period, we could identify 
those who were nondrinkers for at least 7 years. 

Of the 874 participants who were classified as non
drinkers at screening, 278 reported drinking during the 
trial. Therefore, 31.8% of nondrinkers at screening were 
incorrectly classified, if "nondrinking" is defined as 

Table 3. Average Alcohol Consumption and Post-Trial Mortality from Coronary Heart Disease during a 3.8-Year 
Period* 

Reported Number of Men Average Deaths CHD Adjusted Relative Adjusted Relative 
Alcoholic Drinks per Week Number of from Death Risk Risk with HDL 
Averaged from Baseline Drinks per CHD Ratet (95% CI)* Level in the 
through Year 6 of the Trial Week Model (95% CI) 

n 

0 596 0 15 5.29 1.00 1.00 
< 7 4996 3.4 85 3.55 0.74 (0.42 to 1.29) 0.76 (0.43 to 1.32) 
< 14 2914 10.3 51 3.68 0.75 (0.42 to 1.35) 0.84 (0.47 to 1.52) 
<21 1542 17.2 19 2.60 0.50 (0.25 to 1.00) 0.59 (0.30 to 1.19) 
> 21 1640 31.1 20 2.58 0.51 (0.26 to 1.00) 0.63 (0.31 to 1.26) 

Relative risk for each 
additional 7 drinks per 
week in adjusted 
proportional hazards 
models 0.89 P = 0.04 0.94 P > 0.2 

* Data are from the Multiple Risk Factor Intervention Trial. CHD = coronary heart disease; HDL = high-density lipoprotein. 
t Calculated per 1000 person-years. 
$ Proportional hazards models were adjusted for age at randomization, serum cholesterol, and number of cigarettes per day at initial screening, and 

average values for serum cholesterol and number of cigarettes per day, where the average is calculated years 1 through 6 of the trial. 
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Figure 2. Relation between the risk 
for death from coronary heart dis
ease and alcohol intake. The upper 
bound of the 95% CI (indicated by 
vertical black lines) is the upper 
bound for the model with adjust
ment for the high-density lipopro
tein (HDL) cholesterol level. The 
lower bound of the 95% CI is the 
lower bound of the model without 
adjustment for the HDL level. 

complete abstinence. Another advantage of using serial 
data on alcohol intake is that the average number of 
drinks per week during the trial period probably reflects 
a more typical lifetime drinking pattern, which is more 
likely to be associated with mortality, than does drink
ing behavior in a single year. This may explain why 
post-trial death from coronary heart disease was more 
strongly associated with the average number of drinks 
per week (relative risk, 0.89, P = 0.043) than with the 
baseline number of drinks per week (relative risk, 0.91, 
P = 0.052 [data not shown]) when using the same set of 
baseline covariates. 

The MRFIT participants were selected on the basis of 
their serum cholesterol level, diastolic blood pressure, 
and daily cigarette smoking. Special intervention in one 
half of the MRFIT men consisted of dietary advice to 
lower blood cholesterol levels, counseling to achieve 
smoking cessation, and drug treatment to control hyper
tension. Therefore, it might be argued that all models 
should be adjusted for levels of the three variables used 
to select participants and for the average value for these 
variables over the trial period. 

All models in this study were adjusted for two of the 
three screening variables: serum cholesterol and num
ber of cigarettes per day. It is well known, however, 
that alcohol consumption is associated with increased 
blood pressure, which in turn is associated with in
creased incidence of death from coronary heart disease. 
These associations were also found in the present 
study. Therefore, the inclusion of diastolic blood pres
sure in models intended to illuminate the association 
between alcohol and death from coronary heart disease 
would tend to exaggerate alcohol's apparently protec
tive effect, which in fact was the case: The relative risk 
for 7 additional drinks per week when blood pressure 
was included in the model and the HDL level was not 
was 0.92 for the 10.5-year analysis (compared with 0.94 
without adjustment for blood pressure) and 0.88 for the 
3.8-year post-trial analysis (compared with 0.89 without 
adjustment for blood pressure) (see Table 3). 

Possible confounding from dietary habits in studies of 
alcohol and coronary heart disease has been proposed 
(17, 18). The observed association between alcohol and 
death from coronary heart disease, however, could not 

be attributed to an association between alcohol con
sumption and dietary habits, because no significant as
sociation was found between alcohol intake and con
sumption of dietary fats. Because other investigators 
found no statistically significant difference between 
smokers and nonsmokers in the association between 
alcohol and death from coronary heart disease (26), we 
did not assess the possible confounding effect of ciga
rette smoking. 

Light to moderate drinking was inversely related to 
death from coronary heart disease in our study. This 
finding is consistent with many prospective studies (3-
7). Several studies that included heavy drinkers have 
shown a J- or U-shaped relation between alcohol con
sumption and death from coronary heart disease (4, 6, 
14). No such association was evident in this study, 
perhaps because individuals believed to be drinking ex
cessively were excluded from the MRFIT. Curiously, 
mortality rates were lowest among baseline abstainers 
who later reported drinking, although this group in
cluded only 278 men, only 3 of whom died from coro
nary heart disease, and thus the rates are quite unsta
ble. 

Findings regarding the level or range of alcohol con
sumption that carries a minimum risk for death from 
coronary heart disease have been inconsistent. Klatsky 
and coworkers (14) showed the lowest risk (relative 
risk, 0.60) among those consuming 3 to 5 drinks per 
day, and Dyer and coworkers (11) showed a minimum 
risk for those consuming 4 to 5 drinks per day (relative 
risk, 0.67). In the Framingham Heart Study (25), the 
incidence of death from coronary heart disease in men 
was reduced by about 40% in nonsmokers and by about 
50% in heavy smokers when alcohol consumption was 
10 to 15 oz per week (approximately 2.4 to 3.6 drinks 
per day). But Klatsky and coworkers (6) found that 
risks for drinkers relative to nondrinkers were signifi
cant only at the level of fewer than 2 drinks per day 
(relative risk, 0.61) and Colditz (5) reported the lowest 
risk (relative risk, 0.3) at the level of 0.1 to 8.9 g/d 
(approximately 0.007 to 0.65 drinks per day). 

In our study, the relative risk for death from coronary 
heart disease among those consuming 1 to 14 drinks per 
week (fewer than 2 drinks per day) was lower than that 
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of nondrinkers, but the difference was not statistically 
significant. Compared with nondrinkers, the point at 
which the relative risk showed statistical significance 
was when the number of drinks per week exceeded 14 
(more than 2 drinks per day). This finding is consistent 
with those of Klatsky and coworkers (14), Dyer and 
coworkers (11), and the Framingham Heart Study (4). 

Many studies have shown consistent correlations be
tween alcohol consumption and HDL levels (19-21, 27-
29). Two of these studies analyzed data from the 
MRFIT (19, 20). Using data on 1084 men who partici
pated in the MRFIT San Francisco clinic, Hulley and 
coworkers (20) demonstrated that levels of HDL and 
alcohol consumption were independently associated. 
Kuller and coworkers (19) showed both cross-sectional 
and longitudinal associations between alcohol consump
tion and HDL levels in the entire MRFIT cohort fol
lowed for 48 months. In our study, we used MRFIT 
data for the whole trial and confirmed the strong asso
ciation between alcohol intake and HDL level. 

If HDL is a mechanism underlying the relation be
tween alcohol intake and death from coronary heart 
disease, then such a relation should be reduced or elim
inated in a study controlling for the effect of the HDL 
level. In Cox proportional hazards models for death 
from coronary heart disease, the absolute value for the 
estimated coefficient for average number of drinks per 
week declined 45% (with a corresponding increase in 
adjusted relative risk from 0.89 to 0.94) and became 
statistically nonsignificant when HDL was added to the 
model. This finding is strong evidence that HDL is a 
causal mechanism that explains, at least in part, the 
apparently beneficial effect of alcohol. Other possible 
mechanisms still need to be investigated because HDL 
probably does not account for the entire association 
between alcohol and death from coronary heart disease. 

Criqui and colleagues (12, 13) analyzed data from the 
Lipid Research Clinics Follow-Up Study and suggested 
that the HDL level was the mediating variable for about 
half of alcohol's protective effect against death from 
coronary heart disease. These investigators drew this 
conclusion after examining the change in relative risks 
of alcohol before and after adjustment for the HDL 
level. In their analysis, however, the relative risk asso
ciated with alcohol was not statistically significant even 
before adjustment for the HDL level. This lack of sig
nificance might be due to the small number of deaths 
from coronary heart disease (78 deaths among 4105 
subjects). Langer and coworkers (7) drew a similar con
clusion after analyzing data from the Honolulu Heart 
Study; however, these investigators examined the effect 
of alcohol on the incidence of coronary heart disease 
rather than on mortality from coronary heart disease. In 
our study, approximately 45% of the association be
tween average alcohol consumption and death from cor
onary heart disease may be attributable to HDL. Thus, 
the findings and conclusions of these studies are con
sistent. Furthermore, the Lipid Research Clinics popu
lation included both men and women, and the Honolulu 
population consisted of Japanese-American men, facts 
that strengthen the generalizability of the results from 
our study of MRFIT men, more than 90% of whom 
were white. 

In conclusion, the findings from this large cohort with 
long-term follow-up add to the likelihood that light to 
moderate alcohol use confers some protection against 
coronary heart disease. Nevertheless, although this re
lation may have application when advising selected pa
tients, a public health policy to encourage nondrinkers 
to consume alcohol or occasional drinkers to increase 
alcohol consumption cannot be recommended, because 
of the known manifold adverse consequences of excess 
alcohol use. 

Grant Support: By National Institutes of Health/National Heart, Lung 
and Blood Institute Contract HC22971. 

Requests for Reprints: B. Jessica Shaten, MS, Research Fellow, Coor
dinating Centers for Biometric Research, Division of Biostatistics, 
School of Public Health, University of Minnesota, 2221 University 
Avenue Southeast, Suite 200, Minneapolis MN 55414-3080. 

Current Author Addresses: Dr. Suh: Department of Preventive Medi
cine and Public Health, Yonsei University College of Medicine, 134 
Shinchon-Dong Seodaeman-Gu, Seoul, Korea. 
Ms. Shaten: Coordinating Centers for Biometric Research, Division of 
Biostatistics, School of Public Health, University of Minnesota, 2221 
University Avenue SE, Suite 200, Minneapolis, MN 55414-3080. 
Dr. Cutler: Division of Epidemiology and Clinical Applications, Na
tional Heart, Lung and Blood Institute, Federal Building, Room 604, 
Bethesda, MD 20814. 
Dr. Kuller: Graduate School of Public Health, University of Pittsburgh, 
A527 Crabtree Hall, 130 DeSoto Street, Pittsburgh, PA 15261. 

References 
1. Regan TJ. Alcohol and the cardiovascular system. JAMA. 1990;264: 

377-81. 
2. Davidson DM. Cardiovascular effects of alcohol. West J Med. 1989; 

151:430-9. 
3. Shaper AG, Wannamethee G, Walker M. Alcohol and mortality in 

British men: explaining the U-shaped curve. Lancet. 1988;2:1267-73. 
4. Friedman LA, Kimball AW. Coronary heart disease mortality and 

alcohol consumption in Framingham. Am J Epidemiol. 1986; 124: 
481-9. 

5. Colditz GA, Branch LG, Lipnick RJ, Willett WC, Rosner B, Posner 
B, et al. Moderate alcohol and decreased cardiovascular mortality in 
an elderly cohort. Am Heart J. 1985;109:886-9. 

6. Klatsky AL, Friedman GD, Siegelaub AB. Alcohol and mortality. A 
ten-year Kaiser-Permanente experience. Ann Intern Med. 1981 ;95: 
139-45. 

7. Langer RD, Criqui MH, Reed DM. Biologic pathways for the effect 
of moderate alcohol consumption on coronary heart disease [Ab
stract]. Am J Epidemiol. 1988;128:916. 

8. Wannamethee G, Shaper AG. Men who do not drink: A report from 
the British Regional Heart Study. Int J Epidemiol. 1988;17:307-16. 

9. U.S. Department of Health Education and Welfare. Alcohol and 
Health: Second Special Report on Alcohol and Health. Washington, 
DC: U.S. Government Printing Office; 1974:68-72. 

10. Petersson B, Trell E, Kristenson H. Alcohol abstention and prema
ture mortality in middle-aged men. Br Med J (Clin Res Ed). 1982; 
285:1457-9. 

11. Dyer AR, Stamler J, Paul O, Lepper M, Shekelle RB, McKean H, et 
al. Alcohol consumption and 17-year mortality in the Chicago West
ern Electric Company study. Prev Med. 1980;9:78-90. 

12. Criqui MH, Cowan LD, Tyroler HA, Bangdiwala S, Heiss G, Wallace 
RB, et al. Lipoproteins as mediators for the effects of alcohol 
consumption and cigarette smoking on cardiovascular mortality: 
results from the Lipid Research Clinics Follow-Up Study. Am J 
Epidemiol. 1987;126:629-37. 

13. Criqui MH. The role of alcohol in the epidemiology of cardiovas
cular diseases. Acta Med Scand Suppl. 1987;717:73-85. 

14. Klatsky AL, Armstrong MA, Friedman GD. Risk of cardiovascular 
mortality in alcohol drinkers, ex-drinkers and nondrinkers. Am J 
Cardiol. 1990;66:1237-42. 

15. MacMahon S. Alcohol consumption and hypertension. Hyperten
sion. 1987;9:111-21. 

16. MacMahon S, Peto R, Cutler J, Collins R, Sorlie P, Neaton J, et al. 
Blood pressure, stroke, and coronary heart disease. Part 1. Pro
longed differences in blood pressure: prospective observational 
studies corrected for the regression dilution bias. Lancet. 1990;335: 
765-74. 

17. Steinberg D, Pearson TA, Kuller LH. Alcohol and atherosclerosis. 
Ann Intern Med. 1991;114:967-76. 

18. Ferrence RG, Truscott S, Whitehead PC. Drinking and the preven-

886 1 June 1992 • Annals of Internal Medicine • Volume 116 • Number 11 

Downloaded From: http://annals.org/ by a Penn State University Hershey User  on 09/12/2016



tion of coronary heart disease: findings, issues and public health 
policy. J Stud Alcohol. 1986;47:394-408. 

19. Kuller LH, Hulley SB, LaPorte RE, Neaton J, Dai WS. Environmen
tal determinants, liver function, and high density lipoprotein cho
lesterol levels. Am J Epidemiol. 1983;117:406-18. 

20. Hulley SB, Gordon S. Alcohol and high-density lipoprotein choles
terol: causal inference from diverse study designs. Circulation. 
1981;64(Suppl III):57-63. 

21. Gordon T, Ernst N, Fisher M, Rifkind BM. Alcohol and high-
density lipoprotein cholesterol. Circulation. 1981;64(Suppl HI): 
63-7. 

22. The MRFIT Research Group. Risk factors and mortality in the 
Multiple Risk Factor Intervention Trial after 10.5 years of follow-up 
[Abstract]. J Am Coll Cardiol. 1989;13:11A. 

23. Mortality rates after 10.5 years for participants in the Multiple Risk 
Factor Intervention Trial. The Multiple Risk Factor Intervention 
Trial Research Group. JAMA. 1990;263:1795-801. 

24. Multiple risk factor intervention trial. Risk factor changes and mor

tality results. Multiple Risk Factor Intervention Trial Research 
Group. JAMA 1982;248:1465-77. 

25. Gordon T, Kannel WB. Drinking habits and cardiovascular disease: 
the Framingham Study. Am Heart J. 1983;105:667-73. 

26. Shaten BJ, Kuller LH, Neaton JD. Association between baseline risk 
factors, cigarette smoking and CHD mortality after 10.5 years. Prev 
Med. 1991;20:655-69. 

27. Lupien PJ, Moorjani S, Jobin J, Dagenais GR, Fleury LA, Robitaille 
NM, et al. Smoking, alcohol consumption, lipid and lipoprotein 
levels. Can J Cardiol. 1988;4:102-7. 

28. Miller NE, Bolton CH, Hayes TM, Bainton D, Yarnell JW, Baker IA, 
et al. Associations of alcohol consumption with plasma high density 
lipoprotein cholesterol and its major subfractions: the Caerphilly 
and Speedwell Collaborative Heart Disease Studies. J Epidemiol 
Community Health. 1988;42:220-5. • 

29. Hartung GH, Foreyt JP, Reeves RS, Krock LP, Patsch W, Patsch 
JR, et al. Effect of alcohol dose on plasma lipoprotein subfraction 
and lipolytic enzyme activity in active and inactive men. Metabo
lism. 1990;39:81-6. 

Millikan's wife was passing through the hall of the famous physicist's home 
when she overheard their maid on the telephone. 

"Yes, this is where Dr. Millikan lives," she heard the maid say, "but he's not 
the kind of doctor that does anybody any good." 

The Little, Brown Book of Anecdotes 
Clifton Fadiman, Editor 
Little, Brown & Co., 1985, p. 401 
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