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i 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 repo rting daily use of two drinks or fewer fared
best; the heaviest drinkers (six or more drinks) ha a
u'lled 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; corona ry disease mortality was significantly
I higher among nondrinkers. Smoking intensity was a
possible factor in the increased mortality of heavier
d ri nkers, 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.
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>_ r approximate doubling of their mortality rate derives
'" r largely from deaths due to cirrhosis, accidents, infections,
and, in some studies, certain malignancies and cardiovascular diseases. The few available population studies (5-9)
also indicate a higher mortality rate among heavier
'` d ri nkers, but these results have been less clear, perhaps
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due to the presence of relatively small numbers of heavier
d ri nkers. At the other end of the d ri nking spect ru m, abstainers from alcohol appear to fare worse with respect to
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tions at either the Oakland or San Francisco Kaiser-Permanente facilities between July 1964 and August 1968. This number 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-administered 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 nond ri nkers (no to question 1),
51 481 persons who reported use of two or fewer d ri nks per
day, 7074 who took three to fi ve drinks per day, and 2084 who
reported daily use of six or more drinks. The remainder (7392)
failed to complete both questions satisfacto ri ly.
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 nond ri nker, a person taking two or fewer
drinks, and a person taking three to. five d ri nks. 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),
-i
and age (within 5 years). The 69 who could not thus be
matched were excluded. More than 95% of the control subjects c ^C1;^
were matched within5, 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 subjects were not discarded if these could not be matched. Thus,
ri
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 d ri nks daily included 1245 persons
(mean age = 44.6 years) who repo rted daily use of six to eight
d ri nks and 770 persons (mean age = 44.7 years) who repo
rt ed
use of nine or more drinks a day.
Mortality for all 9060 subjects was asce rtained by search in
r[`
r.
California death indexes through 31 December 1976 for names
in
L
of the 3190 subjects who were no longer listed as Kaiser Foundation Health Plan mem bers on 30 June 1977. Matching names
were confirmed by comparing health plan record information
with death ce rtificate data. In a previous study (13) we estimated, 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 Califo rn ia 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 Adaptd, eighth revision.
Total mortality and mortality by specific cause were computed 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
va rious amounts with certain nonmatched traits (past heavy
0 1981 American College of Physicians
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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.
THE DIRE CONSEQUENCES of chronic ingestion of large
amounts of alcohol have been well documented in alcoholics, 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 cardiovascular 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, abstainers from alcohol appear to fare worse with respect to
'mortality than persons who use small amounts of alcoholic beverages (6-9).
Drinking habits are strongly related to cigarette smoking (10, 11), and cigarette smoking is a powerful predictor 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 suggest that interactions with smoking affect the drinkingmo
rtality association.

Methods
The study population -was selected from 87 926 white or
black men and women who had multiphasic health examinaF

rom the Department or Medicine, Kaiser-Permanents Medical Center. and the
*Mnment
of Medical Methods Research, Kaiser- Permanents Medical Care
Program; Oakland, California.
A
nnals Of Internal Medicine. 1981;95:139-145.
l

tions at either the Oakland or San Francisco Kaiser-Permanente facilities between July 1964 and August 1968. This number 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-administered 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 subjects 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 Foundation 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 estimated, 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 Adapted, eighth revision.
Total mortality and mortality by specific cause were computed 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
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Table 1. Matched Traits for Alcohol Use Groups•
"" tt

Usual Number of D ri nks/Day

Mean age, yrs
Mean examination date
Established smokers, %
< 1 pack/d
2 1 pack/d
Not established smokers, S
Location, 9
San Francisco

0

52

3-5

6+

44.7
7/21/66
65.2
14.7
50.5
34.8

44.7
7/22/66
65.2
11.5
53.7
34.8

44.7
7/25/66
65.2
11.5
53.7
34.8

44.7
8/10/66
65.2
11.5
53.7
34.8

50.5
49.5

59.1
40.9

57.7
42.3

59.5
40.5

Oakland

• 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 cigarette smokers, persons who never smoked). Statistical comparisons for these used the independent samples chi-squared test.
Results
OVERALL MORTALITY

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

Table 2 presents data showing mortality from all causes among the persons with various alcohol habits. The
745 subjects who died included 177 nondrinkers, 126 persons reporting daily use of two or fewer drinks, 187 persons 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 relation of alcohol use, to mortality was strongest among persons 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 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 esophageal cancers, lung cancer, and metastatic cancers of
unspecified primary site were the only subgroups significantly more numerous among the drinkers of six plus
drinks daily. All 1.5 persons who died of oropharyngeal
or esophageal cancer were either users at entry into the
study of three or more drinks daily or were acknowledged past heavy drinkers. Of the 62 persons who died of
lung cancer, 45 were either three plus drinkers or past
heavy drinkers.
CARDIOVASCULAR MORTALITY

Cardiovascular disease was the most frequent cause of

Table 2. Ten-Year Mortality According to Alcohol Use

-

Matched Groups
.

Mean
Entry
Age'

Usual Number of Drinks/Day
0
S2
3-5
6+

All
Groups

.90 mortality - -y
8.8
6.3
9.3
12.7
9.2

All subjects (n = 2015)

yrs
43.3-43.4

Men (n = 1584)

45.3-45.4

9.9

6.9

10.0

14.3

10.3

Women (n = 431)
Entry age
<50 yrs (n = 1289-1307)
50-59 yrs (n = 494-510) •
60+ yrs (n = 211 -216) •
White (n = 1716)

42.2-43.3

4.4

3.7

6.5

6.5

5.3

1.7
10.9
23.2

45.6-45.7

3.3
13.9
29.2
9.3

Black (n = 299)
Established cigarette smokers (n = 1314)

40.2-40.3
43.4-43.5

Not c u rrent est abli s hed smo kers (n = 701)$

47.1-47.2

6.4

4.1
12.6
33.2
9.8

6.0
22.0
31.0
13.7

38
14.8
29.2
9.8

5.7
9.5

5.4
6.3

6.4
9.4

6.7
13.5.

6.0
9.7

7.4

6.1

9.0

11.1

8.4

Statistically
Significant
Differences
(p<0.01)t
6+ vs all
52 vs all
6+ vs all
5 2 vs all

None
52
6+ vs
s 2 vs all
all
6± vs all
None
6+ vs all
2 vs all

None
6+ vs all
2 vs all
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, ax-smokers, and cigar and pipe smokers.
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Table 3. Death By Cause' According to Alcohol Habit
Cause of Deatht

Total for
All Groups

Usual Number of Drinks/Day (n = 2015, Each Group)
6+
3-5
0
52

(n = 8060)

Statistically
Significant
Difference

(p <0.01)1

n (Z) mortality

45(2.2)

42(2.1)

53(2.6)

75(3.7)

215 (2.7)

2 (0.1)

0(0.0)

5 (0.2)

8 (0.4)

15 (0.2)

3 (0.2)
3 (0.2)

3 (0.2)

3 (0.2)
5 (0.3)

4.(0.2)

13 (0.2)

7(0.4)

4(0.2)

19(0.2)

2 (0.1)
15 (0.7)
4 (0.2)
3 (0.2)

5 (0.3)
7 (0.4)
1(0.1)
8 (0.4)

3 (0.2)
16 (0.8)
3 (0.2)
7 (0.4)

6 (0.3)
24 (1.2)
3 (0.2)
4 (0.2)

2(0.1)

3(0.2)

3(0.2)

4(0.2)

16 (0.2)
62 (0.8)
11(0.1)
22 (0.3)
12 (0.1).

7 (0.4)

7 (0.4)

3 (0.2)

7 (0.4)

24 (0.3)

2(0.1)

0(0.0)

3(0.2)

7(0.4)

12(0.1)

2 (0.1)

88(4.4)

1 (0.1)
64(3.2)

2(0.1)
82(4.1)

4(0.2)
77 (3.8)

66(3.3)

40(2.0)

47(2.3)

55 (2.7)

208 (2.6)

Acute myocardial
infarction (410)
Other coronary (411-414)
Stroke (430-438)
Other cardiovascular (390409, 415-429, 439-458)
Respiratory (460-519)
Cirrhosis (571)

36 (1.8)

22(1.1)

29(1.4)

22 (1.1)

109 (1.4)

Accidents (800-959; E800-

All malignant neoplasms,
(140-209)

Oral cavity and esophagus
(140-150)

Stomach (151)
Colon and rectum (153154)

Pancreas (157)
Lung (162)
Breast (174)
Genitourina ry (180-189)
Central nervous system
(191-192)

Lymphatic and
hematopoietic (200209)

P ri mary site unspecified

6+ vs 0, g2
6+ vs 5 2

6+ vs S 2

6+ vs S 2

(196-199)

Other specified site
All cardiovascular (390-

-

9(0.1)
311 (3.9)

458)

All coronary disease (410-

Ovs S 2

414)

30(1.5)

18(0.9)

18(0.9)

15 (0.7)
9 (0.4)

16 (0.8)
19 (1.1)

33 (1.6)
9 (0.5)
13 (0.6)

99(1.2)

10 (0.5)
12 (0.6)
7 (0.4)
5 (0.3)

3 (0.2)
0 (0.0)

12 (0.6)
12 (0.6)

18 (0.9)
33 (1.6)

40 (0.5)
50 (0.6)

16 (0.8)

8 (0.4)

19 (0.9)

39 (1.9)

82 (1.0)

16 (0.8)
177 (8.8)

9 (0.4)
126 (6.3)

50 (0.6)
53 (0.7)
6+-vs <2
6+ vs all
3-5 vs < 2
6+ vs0, ^2

999)

Other causes
Total deaths

9 (0.4) • . • 13 (0.6)
255 (12.7)..
187 (9.3)

47 (0.6)
745 (9.2)

6+ vs all
52 vs all

•

In California, from time of entry into study (1965 to 1968; mean dates a July 1966 th rough 31 December 1976).
tNumbers in parentheses Indicate code numbers of the International Classifcatioe of Diseases Adapted. 8th revision.
:Other comparisons were significant at p S O.o5. Because we made multiple group comparisons, we chose a conse rvative indicator of significance for this table.

death (41.7% of all deaths). The cardiovascular deaths
were most numerous among nondrinkers and least numerous among two or fewer drinkers, a difference largely
reflecting a significant excess coronary mortality among
nondrinkers. Among all groups, 109 deaths were attributed 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
a
ttributed to chronic ischemic heart disease (International 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 emphys
ema, a diagnosis significantly more frequent among cons
umers of three to five and of more than six drinks than
dr
i nkers of two or fewer. Cirrhosis deaths had the expected strong relation to substantial alcohol use.

Deaths due to accidents, poisonings, and violence accounted 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 excess 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 vehicle 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, renal, 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
Klatsky et al. • Alcohol and Mortality
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b. Ex-cigarette smokers
N=848
Mean age = 48.5

I

a. 2+ packs per day
N=1247
Mean age = 45.1 pJJJf^

j%.

0 s2 3-5 6+
0 s2 3-5 6+
t = 403 278 208 194 N = 155 207 232 254
Mean age = 45.4 45.5 45.2 46.0
49.4 47.8 49.4 47.8

0 s2 3-5 6+
N = 297 232 232 232
40.0 41.8 41.9 41.9

0 s2 3-5 6+
0 s2 3-5 6+
N= 779 881 766 610 N= 238 221 316 472
43.4 43.4 43.4 43.1
47.1 45.0 44.6 44.5

Drinks per day
Figure 1. Percent mortality from 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 histo ry.

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 persons who took nine or more drinks than among those
who took six to eight d ri nks (3.5% for nine or more;
4.0% for six to eight; not significant). For all noncardiovascular 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).

according to drinking and cigarette habits. The 2084 persons (701 in each alcohol group) who were not established cigarette smokers included 1083 persons who had
never smoked tgbacco in any form (total mortality =
5.6%) and 848 nonsmokers who were ex-cigarette smokers (total mortality = 10.1%). The relatively high mortality of the ex-cigarette smokers (Figure 1) was explained 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 (Figure 1), and the U-shaped alcohol-mortality curve is present at each smoking level.
In this study, all the major causes of death were associated with heavy smoking. Comparison of persons who
smoked two or more packs to those who never smoked
showed the following mortality ratios: c an cer = 2.65; all
cardiovascular disease = 1.76; coronary disease = 1.93;
respiratory conditions = 3.50; cirrhosis = 3.50; accidents = 5.33.
The alcohol-cancer relation consisted predominantly
of a higher mortality from cancers of the lung, esophagus, and oropharynx among persons who both drank and
smoked heavily. Thus, 63% of persons who died of upper

ANALYSIS BY SMOKING 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 drinkers. 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 intensity might have contributed to the greater mortality of
heavy d ri nkers but was unlikely to have been a factor in
the excess mo rt ality of nond ri nkers compared to those
taking two or fewer drinks.
Figure 1 presents data showing mortality (all causes)
142

aerodigestive cancers had both a heavy drinking (three

plus drinks per day or acknowledged past heavy drinking) and smoking (one plus packs daily) histo ry . Further
evidence for possible smoking-drinking interaction is seen
at the extreme upper end of the smoking-drinking spectrum: 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 corona ry mortality among nondrinkers compared 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,
Alcohol Groups)

Usual
0

r-

1

Past heavy

drinkers*
drinkers

Not past heavy

45.6 (44.9-47.9)
444(44 .1-44.6)

12.9
8.1

Number of Drinks/Day

52

3-5

9.6
6.1

11.0

6+

All

6-8

9+

Groups

% rriortalify
14.5
13.3
10.1
10 7$

16.1

13.2

• Those who
1 1.day
$.1
ho answered yes to item about past heavy drinking included 286 (14.2%) nondrinkers, 115 (3.7%) persons
using three to Ave drinks per day, 623 (50.0%) using six to eight drinks per
m
rin
more using two or fewer drinks per d 42p (21,3!0)
da y. and 447 (58.0%) taking nine or ,
t p < 0.01 versus 52.
r more drinks per day.
$p < 0.001 versus 52.

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 alcohol use and mortality. A high fraction of past heavy
drinkers were established cigarette smokers; these persons were 2'/, times more likely to smoke two or more
packs than those who denied past heavy drinking (28.7%
versus 11.4%). su
The excess mortality of past heavy drinkers is probably bstantially related to associated smoking, 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% [seven of 1001 and 5.5% [54 of 983], respectively).
Among the nondrinkers and two or fewer drinkers reporting past heavy drinking, coronary disease contributed substantially to the excess mortality: 5.5% of the nondrinkers 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 n ondrinkers 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 believed to represent a broad spectrum of the San Francisco
Bay Area population, although the well-to-do and the
indigent may be underr
epresented. Persons with drinking
problems may be un derrepresented in this insured population, especially among those choosing to undergo a
checkup. This study included, however, 96.7% of all exa
minees reporting daily intake of six plus drinks. The
mortality outcome of this heaviest drinking group probably represents the causes of death among such drinkers in
a general population. On the other hand, in order to better 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 nondrinkers 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 u nderreporting of
drinking habits occurred in our subjects, especially
among those
using substantial amounts of alcohol, and
that any overreporting was minimal. Un
derreporting, by

including persons in drinking categories lower than those
reflecting their true habits, tends to lessen apparent differences in mortality related to drinking. Nev ertheless, 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. Violent deaths, with a well-known relation to substantial alcohol use, contributed another quarter of the excess mortality 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 smoking to accidental and violent deaths suggests a major role
of associated psychologic traits. Although the greater
smoking intensity among heavier drinkers may be a factor in the excess of respiratory deaths, the data raise the
question of an enhancing effect of alcohol. Heavy drinkers have long been thought to suffer more severe respiratory 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 esophageal cancer. Some (19, 25) have attributed an independent role to alcohol, but others (22, 24) believe that alcohol primarily enhances the role of tobacco. Nutritional
(20, 24) and hygienic (20, 23) factors have been suggested.
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 cancer relation in our data, but we believe that the data are
compatible with a h ypothetical 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 lymphati
c-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
Although abstinence from alcohol, especially in smokmore drinks daily (Table 3). This difference could repreers,
might result in increased coronary mortality, thix
sent delay in diagnosis or could mean that the heavier
possibility does not entirely account for the higher mor.
drinkers are more likely to have a highly malignant untality risks of abstainers, and factors only indirectly relatdifferentiated cancer. The question of cancer prognosis in
ed
to current abstinence (for example, past drinking, psyrelation to alcohol use warrants investigation.
chologic
traits) may account for the remainder of the
We found only a slightly higher cardiovascular death
increased
risk. We have found that persons taking two or
rate among the heaviest drinkers than among the lightest
fewer drinks had, on average, a higher educational attaindrinkers. This result contrasts sharply with some previment than any other alcohol use group (11) and may
ous studies (2-4, 27, 28) of problem drinkers that showed
therefore
tend to have a healthier life style than persons
significantly higher cardiovascular mortality. Several of
of
other
alcohol
use habits. It should also be noted that
these studies were not controlled for smoking. Current
our
lowest
drinking
category, two or fewer drinks per
evidence indicates disparate relations between alcohol
day,
is
a
broad
one;
it
includes persons who drink daily
and various cardiovascular diseases (29), including a posand
those
who
drink
only
on special occasions. We do
itive association with hypertension (30), cardiomyopathy
not
know
whether
the
favorable
mortality experience ap(29), and, possibly, stroke (18, 35) and an inverse relation
plies equally to these subgroups.
to coronary disease (8, 31-34). Our data indicate infreThe general public and individual patients wish guidequent death certificate diagnosis of hypertension or carlines about the benefits and risks of use of alcohol. We
diomyopathy; the latter was diagnosed in three subjects,
believe that it is easier for a health professional to counsel
all users of three or more drinks per day. The relatively
an
individual patient than to form general rules. The hazlow incidence of fatal stroke may be due to the relative
ards
of chronic substantial drinking are obvious, The
youth of our study groups.
data
presented
here indicate that the threshold for inThe mortality data presented here show an alcoholcreased mortality risk lies in the range of regular use of
myocardial infarction relation generally similar to the
three to five drinks daily and that the risk rises sharply at
findings in an earlier study among Kaiser Foundation
six or more drinks per day. Is it safer to take small
Health Plan members of hospitalizations for infarction
amounts of alcohol than to abstain entirely? The answer
(31) and to hospitalization incidence for infarction in this
is
clearly "no" for a person who may not be able to constudy population (36). Both hospitalization studies
trol his or her drinking. For most of the American adult
showed the heaviest drinkers at least risk of acute infarcpopulation, which already uses no more than two drinks
tion. The apparently greater mortality risk in this study
per day, the current evidence is reassuring.
of the heaviest (six plus) drinkers attributed to chronic
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