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We studied 10-year mortality in relation to baseline 
alcohol use habits among four groups of 2015 persons, 
well matched for age, sex, race, and cigarette smoking. 
Persons reporting daily use of two drinks or fewer fared 
best; the heaviest drinkers (six or more drinks) had a 
doubled mortality rate, and users of three to five drinks 
had a mortality rate approximately 50% higher. The 
nondrinkers had a mortality rate similar to that of users of 
three to five drinks per day. Cancer, cirrhosis, accidents, 
and nonmalignant respiratory conditions contributed 
significantly to the excess mortality of the heavier 
drinkers; coronary disease mortality was significantly 
higher among nondrinkers. Smoking intensity was a 
possible factor in the increased mortality of heavier 
drinkers, but the data were also compatible with the 
hypothesis that smoking and drinking are synergistic in 
the production of certain cancers and nonmalignant 
chronic respiratory illness. Other traits associated with 
alcohol use or abstinence are possible contributors to the 
excess mortality of both heavy drinkers and nondrinkers. 

T H E DIRE CONSEQUENCES of chronic ingestion of large 

amounts of alcohol have been well documented in alco­

holics, problem drinkers, or alcohol addicts (1-4). The 

approximate doubling of their mortality rate derives 

largely from deaths due to cirrhosis, accidents, infections, 

and, in some studies, certain malignancies and cardiovas­

cular diseases. The few available population studies (5-9) 

also indicate a higher mortality rate among heavier 

drinkers, but these results have been less clear, perhaps 

due to the presence of relatively small numbers of heavier 

drinkers. At the other end of the drinking spectrum, ab­

stainers from alcohol appear to fare worse with respect to 

mortality than persons who use small amounts of alco­

holic beverages (6-9). 

Drinking habits are strongly related to cigarette smok­

ing (10, 11), and cigarette smoking is a powerful predic­

tor of mortality from various causes (12, 13). Some of the 

earlier studies (1-3) were not controlled for smoking. 

We have examined 10-year mortality rates among a 

large number of persons having various alcohol habits, in 

a study well controlled for smoking habits. The results 

show considerable disparity in the relation of various 

causes of death to alcohol consumption and further sug­

gest that interactions with smoking affect the drinking-

mortality association. 

Methods 
The study population was selected from 87 926 white or 

black men and women who had multiphasic health examina-

tions at either the Oakland or San Francisco Kaiser-Perma­
nente facilities between July 1964 and August 1968. This num­
ber of examinees is equal to 48% of the 182 357 persons of all 
races who were Kaiser Foundation Health Plan members in 
these cities on 30 March 1968. The multiphasic procedure, 
which has been described elsewhere (14), contained a self-ad­
ministered questionnaire that included these two questions 
about alcohol use: In the past year, did you drink any alcohol? 
If yes, how many alcoholic drinks did you usually have (wine, 
beer, whiskey, cocktails)? The options to be checked were nine 
or more a day, six to eight a day, three to five a day, or two or 
fewer a day. There were 19 895 nondrinkers (no to question 1), 
51 481 persons who reported use of two or fewer drinks per 
day, 7074 who took three to five drinks per day, and 2084 who 
reported daily use of six or more drinks. The remainder (7392) 
failed to complete both questions satisfactorily. 

We attempted to match by computer selection each of the 
2084 persons reporting use of more than six drinks to each of 
three controls: a nondrinker, a person taking two or fewer 
drinks, and a person taking three to five drinks. All but 69 of 
those consuming six or more drinks were matched to each of 
three controls for sex, race, presence or absence of established 
cigarette smoking habit, examination date (within 24 months), 
and age (within 5 years). The 69 who could not thus be 
matched were excluded. More than 95% of the control subjects 
were matched within 1 year for age, and more than 50% were 
matched for examination date within six months. Matching was 
attempted for cigarette use intensity (one pack or less per day) 
and examination location (San Francisco or Oakland), but sub­
jects were not discarded if these could not be matched. Thus, 
we selected four groups of 2015 persons each; the quality of the 
matching is shown in Table 1. Each group of 2015 persons 
included 1370 white men, 346 white women (total white = 
1716), 214 black men, and 85 black women (total black = 299). 
Those who used six or more drinks daily included 1245 persons 
(mean age = 44.6 years) who reported daily use of six to eight 
drinks and 770 persons (mean age = 44.7 years) who reported 
use of nine or more drinks a day. 

Mortality for all 8060 subjects was ascertained by search in 
California death indexes through 31 December 1976 for names 
of the 3190 subjects who were no longer listed as Kaiser Foun­
dation Health Plan members on 30 June 1977. Matching names 
were confirmed by comparing health plan record information 
with death certificate data. In a previous study (13) we estimat­
ed, on the basis of U.S. mortality rates and the expectancy for 
this insured population of mortality rates lower than for the 
general population, that this method of mortality surveillance 
in California detected 82% to 92% of all deaths; the remainder 
represents mortality in other states. Causes of death were coded 
according to the International Classification of Diseases Adapt­
ed, eighth revision. 

Total mortality and mortality by specific cause were comput­
ed for the alcohol use groups as a percentage of the original 
2015 persons in each group. Statistical comparisons were made 
using the McNemar chi-square method for matched pairs. 

The multiphasic questionnaire contained the following item 
on drinking habits before the year preceding the examination 
date: Before one year ago, at any time in the past were you a 
heavy alcohol drinker? Mortality was analyzed for drinkers of 
various amounts with certain nonmatched traits (past heavy 

• From the Department of Medicine, Kaiser-Permanente Medical Center, and the 
Department of Medical Methods Research, Kaiser-Permanente Medical Care 
Program; Oakland, California. 

Annals of Internal Medicine. 1 9 8 1 ; 9 5 : 1 3 9 - 1 4 5 . © 1 9 8 1 American College of Physicians 1 3 9 

Downloaded From: http://annals.org/ by a Penn State University Hershey User  on 05/18/2016



Table 1. Matched Traits for Alcohol Use Groups* 

Trait Usual Number of Drinks/Day 

0 < 2 3-5 6 + 

Mean age, yrs 44.7 44.7 44.7 44.7 
Mean examination date 7 /21/66 7 /22/66 7 /25/66 8/10/66 
Established smokers, % 65.2 65.2 65.2 65.2 

< 1 pack/d 14.7 11.5 11.5 11.5 
> 1 pack/d 50.5 53.7 53.7 53.7 

Not established smokers, % 34.8 34.8 34.8 34.8 

San Francisco 50.5 59.1 57.7 59.5 
Oakland 49.5 40.9 42.3 40.5 

* There were 2015 persons in each group; controls matched to those taking six or more drinks per day. 

drinkers, smokers of two or more packs per day, former ciga­
rette smokers, persons who never smoked). Statistical compari­
sons for these used the independent samples chi-squared test. 

Results 

O V E R A L L M O R T A L I T Y 

Table 2 presents data showing mortality from all caus­
es among the persons with various alcohol habits. The 
745 subjects who died included 177 nondrinkers, 126 per­
sons reporting daily use of two or fewer drinks, 187 per­
sons reporting use of three to five drinks, and 255 persons 
reporting use of six or more drinks. Setting the two or 
fewer drinkers at 1.00 (standard), the mortality ratios 
were 1.40 for nondrinkers, 1.48 for three to five drinkers, 
and 2.02 for six plus drinkers. 

Trends were similar among men and women. The rela­
tion of alcohol use to mortality was strongest among per­
sons under 50 years of age at entry into the study and was 
relatively weak among persons over age 60. Although the 
average age of blacks was 5 years younger than whites 
(with, consequently, a lower mortality rate), alcohol use 
showed an apparently stronger relation to mortality 
among whites than among blacks. The relation of alcohol 

Table 2. Ten-Year Mortality According to Alcohol Use 

use to mortality was slightly stronger among established 
smokers, but was present in nonsmokers, too. The rela­
tively small mortality difference between established 
smokers and nonsmokers reflects, in part, greater average 
age of the nonsmokers. 

C A N C E R M O R T A L I T Y 

Table 3 presents cause-specific mortality incidence. 
Cancer deaths (28.9% of all deaths) were significantly 
more numerous among drinkers of six or more daily and 
slightly more numerous among three to five than two or 
fewer drinkers or nondrinkers. Oropharyngeal plus eso­
phageal cancers, lung cancer, and metastatic cancers of 
unspecified primary site were the only subgroups signifi­
cantly more numerous among the drinkers of six plus 
drinks daily. All 15 persons who died of oropharyngeal 
or esophageal cancer were either users at entry into the 
study of three or more drinks daily or were acknowl­
edged past heavy drinkers. Of the 62 persons who died of 
lung cancer, 45 were either three plus drinkers or past 
heavy drinkers. 

C A R D I O V A S C U L A R M O R T A L I T Y 

Cardiovascular disease was the most frequent cause of 

Matched Groups Mean Usual Number of Drinks/Day All Statistically 
Entry 0 < 2 3-5 6 + Groups Significant 
Age* Differences 

( P < 0 . 0 1 ) t 

yrs - % mortai fttv yrs - % mortai 
\iiy 

All subjects (n = 2015) 43.3-43.4 8.8 6.3 9.3 12.7 9.2 6 + vs all 
< 2 vs all 

Men (n = 1584) 45.3-45.4 9.9 6.9 10.0 14.3 10.3 6 + vs all 
< 2 vs all 

Women (n = 431) 42.2-43.3 
Entry age 

4.4 3.7 6.5 6.5 5.3 None 
6 + vsO, < 2 

< 50 yrs (n = 1289-1307) 3.3 1.7 4.1 6.0 3.8 < 2 vs all 
50-59 yrs (n = 494-510)* 13.9 10.9 12.6 22.0 14.8 6 + vs all 
6 0 + yrs (n = 211-216)* 29.2 23.2 33.2 31.0 29.2 None 

White (n = 1716) 45.6-45.7 9.3 6.4 9.8 13.7 9.8 6 + vsall 
< 2 vs all 

Black (73 = 299) 40.2-40.3 5.7 5.4 6.4 6.7 6.0 None 
Established cigarette smokers (n — 1314) 43.4-43.5 9.5 6.3 9.4 13.5 9.7 6 + vs all 

< 2 vs all 
Not current established smokers (n = 701) J 47.1-47.2 7.4 6.1 9.0 11.1 8.4 6 + vs <2 

* Age matching was close, but slight variations exist among the various alcohol groups. 
t Because multiple group comparisons were made, we chose a conservative indicator of statistical significance. Many other comparisons were significant at p < 0.05. 

Many of the comparisons in this table were significant at p < 0.001. 
% Includes persons who never smoked, ex-smokers, and cigar and pipe smokers. 

1 4 0 August 1981 • Annals of Internal Medicine • Volume 95 • Number 2 

Downloaded From: http://annals.org/ by a Penn State University Hershey User  on 05/18/2016



Table 3. Death By Cause* According to Alcohol Habit 

Cause of Deathf Usual Number of Dr inks /Day (n = 2015, Each Group) Total for Statistically 

0 < 2 3-5 6 + All Groups 
(n = 8060) 

Significant 
Difference 

(P < 0.01)J 

< - n (%) mortality - „ 
All malignant neoplasms, 45 (2.2) 42 (2.1) 53 (2.6) 75 (3.7) 215 (2.7) 6 + vsO, < 2 

(140-209) 
Oral cavity and esophagus 2 ( 0 . 1 ) 0 (0.0) 5 (0.2) 8 (0.4) 15 (0.2) 6 + vs < 2 

(140-150) 
Stomach (151) 3 (0.2) 3 (0.2) 3 (0.2) 4 (0.2) 13 (0.2) 
Colon and rectum (153- 3 (0.2) 7 (0.4) 5 (0.3) 4 (0.2) 19 (0.2) 

154) 
Pancreas (157) 2 ( 0 . 1 ) 5 (0.3) 3 (0.2) 6 (0.3) 16 (0.2) 
Lung (162) 15 (0.7) 7 (0.4) 16 (0.8) 24 (1.2) 62 (0.8) 6 + vs < 2 
Breast (174) 4 (0.2) 1 (0.1) 3 (0.2) 3 (0.2) 11 (0.1) 
Genitourinary (180-189) 3 (0.2) 8 (0.4) 7 (0.4) 4 (0.2) 22 (0.3) 
Central nervous system 2 ( 0 . 1 ) 3 (0.2) 3 (0.2) 4 (0.2) 12 (0.1) 

(191-192) 
Lymphatic and 7 (0.4) 7 (0.4) 3 (0.2) 7 (0.4) 24 (0.3) 

hematopoietic (200-
209) 

Primary site unspecified 2 ( 0 . 1 ) 0 (0.0) 3 (0.2) 7 (0.4) 12 (0.1) 6 + vs < 2 
(196-199) 

Other specified site 2 ( 0 . 1 ) 1 (0.1) 2 ( 0 . 1 ) 4 (0.2) 9 ( 0 . 1 ) 
All cardiovascular (390- 88 (4.4) 64 (3.2) 82 (4.1) 77 (3.8) 311 (3.9) 

458) 
All coronary disease (410- 66 (3.3) 40 (2.0) 47 (2.3) 55 (2.7) 208 (2.6) 0 vs < 2 

414) 
Acute myocardial 36 (1.8) 22 (1.1) 29 (1.4) 22 (1.1) 109 (1.4) 

infarction (410) 
Other coronary (411-414) 30 (1 .5 ) 18 (0.9) 18 (0.9) 33 (1.6) 99 (1.2) 
Stroke (430-438) 10 (0.5) 15 (0.7) 16 (0.8) 9 (0.5) 50 (0.6) 
Other cardiovascular (390- 12 (0.6) 9 (0.4) 19(1 .1) 13 (0.6) 53 (0.7) 

409,415-429,439-458) 
Respiratory (460-519) 7 (0.4) 3 (0.2) 12 (0.6) 18 (0.9) 40 (0.5) 6 + vs < 2 
Cirrhosis (571) 5 (0.3) 0 (0.0) 12 (0.6) 33 (1.6) 50 (0.6) 6 + vs all 

3-5 vs < 2 
Accidents (800-959; E800- 16 (0.8) 8 (0.4) 19 (0.9) 39 (1.9) 82 (1.0) 6 + vsO, < 2 

999) 
Other causes 16 (0.8) 9 (0.4) 9 (0.4) 13 (0.6) 47 (0.6) 
Total deaths 177 (8.8) 126 (6.3) 187 (9.3) 255 (12.7) 745 (9.2) 6 + vsall 

< 2 vs all 

• In California, from time of entry into study (1965 to 1968; mean dates = July 1966 through 31 December 1976). 
t N u m b e r s in parentheses indicate code numbers of the International Classification of Diseases Adapted, 8th revision. 
JOther comparisons were significant at p < 0 . 0 5 . Because we made multiple group comparisons, we chose a conservative indicator of significance for this table. 

death (41.7% of all deaths). The cardiovascular deaths 
were most numerous among nondrinkers and least nu­
merous among two or fewer drinkers, a difference largely 
reflecting a significant excess coronary mortality among 
nondrinkers. Among all groups, 109 deaths were attribut­
ed to acute myocardial infarction; those who drank more 
than six or two or fewer daily had the lowest mortality 
from this cause. Nearly all other coronary deaths were 
attributed to chronic ischemic heart disease (Internation­
al Classification of Diseases Adapted [ICDA] 412.9), 
which showed a U-shaped curve (from nondrinkers to six 
plus drinkers) and was most frequent among six plus 
drinkers. 

OTHER CAUSES OF DEATH 

Most respiratory deaths (27 of 40) were due to emphy­
sema, a diagnosis significantly more frequent among con­
sumers of three to five and of more than six drinks than 
drinkers of two or fewer. Cirrhosis deaths had the expect­
ed strong relation to substantial alcohol use. 

Deaths due to accidents, poisonings, and violence ac­
counted for 11.0% of all mortality (82 of 745); almost 
half these occurred among six plus drinkers. Overall, 
deaths in these categories followed a U-shaped curve, 
with some excess among nondrinkers and substantial ex­
cess among heavier drinkers. Twenty-eight of these 
deaths were considered suicides; 12 of these were in six 
plus drinkers. Eighteen deaths were caused by motor ve­
hicle accidents; nine of these were those who took six or 
more drinks per day. The 47 deaths due to miscellaneous 
causes included various neurologic, gastrointestinal, re­
nal, infectious, and endocrinologic conditions. 

MORTALITY AMONG HEAVY (SIX PLUS) DRINKERS 

Mortality was slightly, but not significantly, higher 
among the 770 persons who reported daily use of nine or 
more drinks daily compared to the 1245 persons who 
reported use of six to eight drinks (14.3% for nine or 
more; 11.7% for six to eight). The mortality difference 
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Figure 1 . Percent mortality f rom all causes according to alcohol use and cigarette smoking history. The double horizontal bar represents the 
10-year mortality for all persons with the indicated smoking history. 

between those who took nine or more drinks and those 
who took six to eight was concentrated in the younger 
subjects; for those under age 50 at entry, this difference 
was significant (8.1% of nine or more and 4.7% of six to 
eight; p <0.05). 

Cardiovascular mortality was not higher among per­
sons who took nine or more drinks than among those 
who took six to eight drinks (3.5% for nine or more; 
4.0% for six to eight; not significant). For all noncardio-
vascular diagnoses combined, the mortality among nine 
plus drinkers was 10.8% and among drinkers of six to 
eight was 7.6% (p <0.05). Mortality was slightly higher 
among nine or more than six to eight drinkers for each of 
the major causes of death except cardiovascular disease, 
including cirrhosis, accidents, nonmalignant respiratory 
disease, and cancer. The mortality rates for cancers of the 
lung, esophagus, and oropharynx were 1.9% for users of 
nine or more and 1.4% for users of six to eight drinks 
(not significant). 

ANALYSIS BY S M O K I N G HABITS 

Although the alcohol groups were well matched for 
established smoking and for use of one or more packs of 
cigarettes per day, further analysis showed a somewhat 
higher intensity of cigarette use among the heavier drink­
ers. The heavier drinkers included more persons who 
smoked two or more packs, more former smokers, a 
slightly larger fraction of persons who had smoked for 
over 20 years, and a slightly larger fraction of persons 
who inhaled when smoking. In contrast, the nondrinkers 
contained more persons who had never smoked, fewer 
ex-smokers, and fewer established smokers of one plus 
packs than any other group. Among nondrinkers who 
were established smokers or ex-smokers, there was no 
evidence of a higher intensity of cigarette use than among 
persons taking two or fewer drinks. Thus, smoking inten­
sity might have contributed to the greater mortality of 
heavy drinkers but was unlikely to have been a factor in 
the excess mortality of nondrinkers compared to those 
taking two or fewer drinks. 

Figure 1 presents data showing mortality (all causes) 

according to drinking and cigarette habits. The 2084 per­
sons (701 in each alcohol group) who were not estab­
lished cigarette smokers included 1083 persons who had 
never smoked tobacco in any form (total mortality = 
5.6%) and 848 nonsmokers who were ex-cigarette smok­
ers (total mortality = 10.1%). The relatively high mor­
tality of the ex-cigarette smokers (Figure 1) was ex­
plained substantially by the fact that the mean age of the 
ex-cigarette smokers was somewhat higher (48.6 years) 
than that of those who never smoked (45.3 years) or of 
established smokers (43.4 years). Among established 
smokers, mortality within each alcohol use category was 
clearly related to the number of cigarettes smoked (Fig­
ure 1), and the U-shaped alcohol-mortality curve is pres­
ent at each smoking level. 

In this study, all the major causes of death were associ­
ated with heavy smoking. Comparison of persons who 
smoked two or more packs to those who never smoked 
showed the following mortality ratios: cancer = 2.65; all 
cardiovascular disease = 1.76; coronary disease = 1.93; 
respiratory conditions = 3.50; cirrhosis = 3.50; acci­
dents = 5.33. 

The alcohol-cancer relation consisted predominantly 
of a higher mortality from cancers of the lung, esopha­
gus, and oropharynx among persons who both drank and 
smoked heavily. Thus, 63% of persons who died of upper 
aerodigestive cancers had both a heavy drinking (three 
plus drinks per day or acknowledged past heavy drink­
ing) and smoking (one plus packs daily) history. Further 
evidence for possible smoking-drinking interaction is seen 
at the extreme upper end of the smoking-drinking spec­
trum: Among smokers of two or more packs of cigarettes 
who took six to eight drinks, 1.9% (five of 264) died of 
these cancers; among smokers of two or more packs who 
took nine or more drinks, the upper aerodigestive cancer 
mortality was 4.3% (nine of 208). 

A higher coronary mortality among nondrinkers com­
pared to those taking two or fewer drinks was present in 
all smoking subgroups except those who never smoked. 
Among these persons, the coronary mortality was 1.5% 
of nondrinkers and 1.8% of two or fewer drinkers. 
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Table 4. Mortality According to Known Past Heavy Drinking 

Mean Age, All (Range, Usual Number of Drinks/Day All 
Alcohol Groups) 0 < 2 3-5 6-f 6-8 9 + Groups 

yrs 
45.6 (44.9-47.9) 
44.4 (44.1-44.6) 

Past heavy drinkers* 
Not past heavy drinkers 

yrs 
45.6 (44.9-47.9) 
44.4 (44.1-44.6) 

12.9 
8.1 

9.6 
6.1 

11.0 14.5 13.3 
8.8f 10.7t 10.1 

16.1 
11.9 

13.2 
8.1 

* Those who answered yes to item about past heavy drinking included 286 (14.2%) nondrinkers, 115 (5 .7%) persons using two or fewer drinks per day, 420 (21.3%) 
using three to five drinks per day, 623 (50.0%) using six to eight drinks per day, and 447 (58.0%) taking nine or more drinks per day. 

f p < 0.01 versus < 2 . 
%p < 0.001 versus < 2 . 

ANALYSIS FOR PAST HEAVY DRINKING 

Table 4 presents data showing that the mortality of 
acknowledged past heavy drinkers was higher at all 
drinking levels. Exclusion of the past heavy drinkers had 
little effect, however, on the U-shaped curve relating al­
cohol use and mortality. A high fraction of past heavy 
drinkers were established cigarette smokers; these per­
sons were 2V2 times more likely to smoke two or more 
packs than those who denied past heavy drinking (28.7% 
versus 11.4%). The excess mortality of past heavy drink­
ers is probably substantially related to associated smok­
ing, as evidenced by the similarity of mortality rates of 
past heavy drinkers and those who had not been heavy 
drinkers among those who had never smoked (7.0% [sev­
en of 100] and 5.5% [54 of 983], respectively). 

Among the nondrinkers and two or fewer drinkers re­
porting past heavy drinking, coronary disease contribut­
ed substantially to the excess mortality: 5.5% of the non­
drinkers and 4.4% of the two or fewer drinkers in these 
categories died of coronary disease (compared to 3.3% 
and 2.0% for all nondrinkers and two or fewer drinkers). 
However, removal of the past heavy drinkers did not 
eliminate a statistically significant difference in coronary 
mortality between these groups (3.0% of nondrinkers 
compared to 1.8% of two or fewer drinkers; p < 0.05). 

Discussion 

The Kaiser Foundation Health Plan membership is be­
lieved to represent a broad spectrum of the San Francisco 
Bay Area population, although the well-to-do and the 
indigent may be underrepresented. Persons with drinking 
problems may be underrepresented in this insured popu­
lation, especially among those choosing to undergo a 
checkup. This study included, however, 96.7% of all ex­
aminees reporting daily intake of six plus drinks. The 
mortality outcome of this heaviest drinking group proba­
bly represents the causes of death among such drinkers in 
a general population. On the other hand, in order to bet­
ter identify the effects of drinking per se, our control 
groups were matched to the heaviest drinking group and 
probably do not represent the general population. White 
men are overrepresented, and, especially among non­
drinkers and persons reporting use of two or fewer 
drinks, the control groups contain a disproportionate 
number of established cigarette smokers. 

We assume that some degree of underreporting of 
drinking habits occurred in our subjects, especially 
among those using substantial amounts of alcohol, and 
that any overreporting was minimal. Underreporting, by 

including persons in drinking categories lower than those 
reflecting their true habits, tends to lessen apparent differ­
ences in mortality related to drinking. Nevertheless, we 
believe that this study, because of the large number of 
subjects and good control for smoking habits, provides 
many unique data. 

The doubled mortality of those taking six or more 
drinks daily compared to that of the group representing 
the behavioral norm (two or fewer drinks) in our study 
population, is quite similar to the excess risk found in 
many of the studies (1-4) comparing "alcoholics" to the 
general population. Cirrhosis mortality contributed about 
one quarter of the excess deaths in six plus drinkers. The 
data are compatible with previous estimates (15) that 5% 
to 15% of heavy drinkers eventually die of cirrhosis. Vio­
lent deaths, with a well-known relation to substantial al­
cohol use, contributed another quarter of the excess mor­
tality of six or more drinkers. The direct role of alcohol is 
difficult to separate from that of associated psychologic 
traits (16). The strong independent association of smok­
ing to accidental and violent deaths suggests a major role 
of associated psychologic traits. Although the greater 
smoking intensity among heavier drinkers may be a fac­
tor in the excess of respiratory deaths, the data raise the 
question of an enhancing effect of alcohol. Heavy drink­
ers have long been thought to suffer more severe respira­
tory infections, and an independent deleterious effect of 
alcohol on pulmonary function has been suggested (17, 
18) but not shown conclusively. 

Our data confirm the strong epidemiologic evidence 
(19-25) linking alcohol use to oropharyngeal and esopha­
geal cancer. Some (19, 25) have attributed an indepen­
dent role to alcohol, but others (22, 24) believe that alco­
hol primarily enhances the role of tobacco. Nutritional 
(20, 24) and hygienic (20, 23) factors have been suggest­
ed. 

The empiric relation of alcohol to lung cancer has been 
attributed to associated smoking (21, 25). We cannot rule 
out smoking intensity as a factor in the alcohol-lung can­
cer relation in our data, but we believe that the data are 
compatible with a hypothetical promoting or enhancing 
effect of alcohol in lung cancer production. 

An indirect role for alcohol is suspected in liver cell 
cancer (20, 25), and reports have been presented linking 
alcohol to cancers of the colon and rectum (21), pancreas 
(26), prostate (1), and lymphatic-hematopoietic tissues 
(8). Opinion about these is divided; our data support 
none. 

We found significantly more deaths due to cancer of 
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undetermined primary site among the users of six or 
more drinks daily (Table 3). This difference could repre­
sent delay in diagnosis or could mean that the heavier 
drinkers are more likely to have a highly malignant un­
differentiated cancer. The question of cancer prognosis in 
relation to alcohol use warrants investigation. 

We found only a slightly higher cardiovascular death 
rate among the heaviest drinkers than among the lightest 
drinkers. This result contrasts sharply with some previ­
ous studies (2-4, 27, 28) of problem drinkers that showed 
significantly higher cardiovascular mortality. Several of 
these studies were not controlled for smoking. Current 
evidence indicates disparate relations between alcohol 
and various cardiovascular diseases (29), including a pos­
itive association with hypertension (30), cardiomyopathy 
(29), and, possibly, stroke (18, 35) and an inverse relation 
to coronary disease (8, 31-34). Our data indicate infre­
quent death certificate diagnosis of hypertension or car­
diomyopathy; the latter was diagnosed in three subjects, 
all users of three or more drinks per day. The relatively 
low incidence of fatal stroke may be due to the relative 
youth of our study groups. 

The mortality data presented here show an alcohol-
myocardial infarction relation generally similar to the 
findings in an earlier study among Kaiser Foundation 
Health Plan members of hospitalizations for infarction 
(31) and to hospitalization incidence for infarction in this 
study population (36). Both hospitalization studies 
showed the heaviest drinkers at least risk of acute infarc­
tion. The apparently greater mortality risk in this study 
of the heaviest (six plus) drinkers attributed to chronic 
ischemic heart disease presumably reflects syndromes 
other than infarction, such as congestive failure or sud­
den arrhythmia death. Such syndromes due to coronary 
disease may be more prevalent in heavy drinkers, but it 
has also been suggested (37, 38) that noncardiac death 
syndromes in such persons may commonly be assigned a 
coronary diagnosis. We therefore wonder about spurious 
cardiac diagnoses in this category. To this, we add a fur­
ther speculation: that noncoronary but cardiac death ac­
tually due to alcohol (for example, cardiomyopathy or 
arrhythmia) may at times be misclassified as coronary 
disease. 

Excess mortality among abstainers compared to drink­
ers of small amounts of alcoholic beverages has been 
found in several surveys (5-8) dating back to 1926 (5). 
Until recently, the excess death rate of nondrinkers was 
presumed to be attributable to various correlates of absti­
nence. However, this study and other recent reports (8, 
31-34, 36) suggest that increased coronary events in ab­
stainers are a major part of the explanation. Much inter­
est exists in the high-density lipoprotein (HDL) choles­
terol as a possible mechanism for a protective effect of 
alcohol because HDL cholesterol levels are inversely re­
lated to coronary events and directly related to alcohol 
use (32, 39). Curiously, tobacco tends to lower HDL cho­
lesterol levels (40), so that alcohol and tobacco may 
counteract each other in this respect. A more immediate 
protective effect of alcohol has been proposed (41), per­
haps an antiplatelet action (42). 

Although abstinence from alcohol, especially in smok­
ers, might result in increased coronary mortality, this 
possibility does not entirely account for the higher mor­
tality risks of abstainers, and factors only indirectly relat­
ed to current abstinence (for example, past drinking, psy­
chologic traits) may account for the remainder of the 
increased risk. We have found that persons taking two or 
fewer drinks had, on average, a higher educational attain­
ment than any other alcohol use group (11) and may 
therefore tend to have a healthier life style than persons 
of other alcohol use habits. It should also be noted that 
our lowest drinking category, two or fewer drinks per 
day, is a broad one; it includes persons who drink daily 
and those who drink only on special occasions. We do 
not know whether the favorable mortality experience ap­
plies equally to these subgroups. 

The general public and individual patients wish guide­
lines about the benefits and risks of use of alcohol. We 
believe that it is easier for a health professional to counsel 
an individual patient than to form general rules. The haz­
ards of chronic substantial drinking are obvious. The 
data presented here indicate that the threshold for in­
creased mortality risk lies in the range of regular use of 
three to five drinks daily and that the risk rises sharply at 
six or more drinks per day. Is it safer to take small 
amounts of alcohol than to abstain entirely? The answer 
is clearly "no" for a person who may not be able to con­
trol his or her drinking. For most of the American adult 
population, which already uses no more than two drinks 
per day, the current evidence is reassuring. 
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