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CLINICAL INVESTIGATION

Light to Moderate Alcohol Consumption

and Mortality in the

Elderly

Paul A Scherr, PhD,*t Andrea Z. LaCroix, PhD,1§ Robert B. Wallace, MD,Y Lisa Berkman, PhD, I
J. David Curb, MD,$** Joan Cornoni-Huntley, PhD,} Denis A. Evans, MD,* and

Charles H. Hennekens, MD, DrPH*t+t

Objective: To determine whether there is a relationship of
low to moderate alcohol consumption with cardiovascular
mortality in the elderly.

Design: Prospective cohort studies with 5-year mortality
follow-up.

Setting: Three populations of community-dwelling elders.
Participants: Population-based ‘cohorts of men and women,
aged 65 or older, in three populations. Subjects with prior
myocardial infarction, stroke, or cancer, as well as those
lacking alcohol consumption data, were excluded from statis-
tical analyses leaving 2,694 subjects in East Boston, Massa-
chusetts, 2,293 subjects in lowa, and 1,904 subjects in New
Haven, Connecticut.

Main Outcome Measurements: Alcohol consumption, total
mortality, cardiovascular mortality, and cancer mortality.
Results: Low to moderate alcohol consumption was associ-
ated with statistically significant lowered total as well as

cardiovascular mortality in East Boston and New Haven. The
relative risks of total mortality for low to moderate consumers
of alcohol compared to those consuming no alcohol in the
previous year were 0.7 (95% CI 0.6-0.8) in East Boston and
0.6 (95% CI 0.5-0.8) in New Haven. For cardiovascular
mortality, the RRs were 0.6 in East Boston and 0.5 in New
Haven (95% CI’s exclude null). These results persisted after
control for potential confounding variables. In Iowa, there
were no significant differences in total or cardiovascular
mortality according to alcohol consumption patterns. For
cancer mortality, there were no significant associations with
alcohol consumption in any of the three populations.
Conclusions: These data suggest that the relationship of low
to moderate alcohol consumption with reduced total and
cardiovascular mortality, which are well documented in mid-
dle age, also occur in older populations. ] Am Geriatr Soc
40:651-657, 1992

drinking have been well established and include
risks of traffic fatalities, cirrhosis, death from
violent crime, suicide, industrial accident, and certain
cancers." These associations account for the fact that
heavy alcohol consumption is the second leading
avoidable cause of mortality in the US and other de-
veloped countries, after cigarettes. In contrast, a large
body of evidence has accumulated that those who
regularly consume small to moderate amounts of ?1-
cohol have lowered mortality from coronary heart dlS;
ease,'”' the chief cause of death in the United States.
The available data are derived almost exclusively
from studies among middle-age individuals between
40 and 65 years of age. Whether or not such an

The deleterious consequences of heavy alcohol
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association is present among older populations, how-
ever, has not been well described. In this report, we
present prospective data on alcohol consumption and
mortality from the Established Populations for Epide-
miologic Studies of the Elderly (EPESE).®

MATERIALS AND METHODS

Baseline surveys were carried out between 1981 and
1983 in East Boston, Massachusetts (n = 3,808), two
rural counties in lowa (n = 3,673), and New Haven,
Connecticut (n = 2,812). A fourth EPESE site, consist-
ing of residents in five counties in the Piedmont area
of North Carolina, was added in 1986-87, but data
from this site were not included in these analyses.
Follow-up telephone interviews were conducted in the
first, second, fourth, and fifth years of follow-up, while
in the third year, in-person interviews were done. At
the baseline interview, information was collected on a
wide range of questions concerning the health status
of the elderly including information on cigarette smok-
ing, alcohol intake, and history of major chronic con-
ditions such as myocardial infarction, stroke, hyperten-
sion, cancer, diabetes, and hip fracture. A detailed
description of the data collection instruments used at
the initial interview and the characteristics of partici-
pants in EPESE has been published previously.'

To evaluate prospectively the relation of alcohol
consumption to total, cardiovascular, and cancer mor-
tality, participants were excluded if they reported at
baseline a history of heart attack, stroke, or cancer

JAGS  40:651-657, 1992 ‘
©1992 by the American Geriatrics Society

0002-8614/92/$3.50



652 SCHERR ET AL

JAGS-JULY 1992-VOL. 40, NO..

(28.2% of subjects in East Boston, 30.6% in lowa, and
31.2% in New Haven). In addition, subjects with miss-
ing information on alcohol consumption were excluded
(1.1 per cent in East Boston, 7.0 per cent in Iowa, 1.1
per cent in New Haven). After exclusions, the final
sample size for all statistical analyses was 2,694 in East
Boston, 2,293 in Iowa, and 1,904 in New Haven.

Definition of Exposure and Health Characteristics
Alcohol intake was ascertained from a series of ques-
tions concerning consumption of each of three main
beverage types, namely beer (or ale), wine, and liquor.
For each beverage, participants were first asked
whether they had consumed that type of drink during
the past year. If they had, they were then asked how
often they had consumed it during the past month and
how many drinks they usually had at one time.

The information from these questions was used to
calculate an average daily intake of alcohol by assign-
ing weights to each beverage type according to the
Framingham classification.* The total daily ounces of
alcohol equals the sum of 0.60 times the daily number
of 12-ounce beers, 0.67 times the daily number of 4-
ounce glasses of wine, and 1.00 times the daily number
of mixed drinks or cocktails.*

Cigarette smoking was classified as never, former,
and current. Three measures of functional disability
were adapted from existing questionnaires'®-2! as pre-
viously described.'® Limitation in one or more activities
of daily living was defined as needing assistance with
bathing, dressing, walking, grooming, transferring
from bed to chair, using the toilet or eating.”” The
inability to perform an activity in the modified Rosow-
Breslau scale was defined as being unable to walk a
half mile without help, walk up and down stairs to the
second floor without help, or do heavy work around
the house without help.? Limitation in performing an
activity on the Nagi scale was defined as difficulty in
one or more of the following: extending arms above
shoulder level, writing or handling small objects, pull-
Ing or pushing large objects, or stooping, crouching, or
kneeling.' Mental status score was based on a nine-
item version of the Short Portable Mental Status Ques-

tionnaire.”” The question, “What place is this?* wa:
excluded since the interviews were done in the partic
ipants” homes.

Mortality Surveillance Vital status was deter
mined annually over 5 years as part of the regula
follow-up cycle in each location, and was virtually
complete in the three communities (100% in East Bos
ton and Iowa and 99% in New Haven). For participant:
found to have died, death certificates were requested
All death certificates were reviewed by a single certifiec
nosologist, who applied uniform criteria to code cause
of death according to the Ninth International Classifi
cation of Diseases (ICD-9). Cardiovascular deaths were
those with codes of 390-459, and 798; cancer death
codes were 140-209.

Statistical Methods Prevalence rates at baseline of
four categories of alcohol consumption (none in past
year, none in past month, <1 ounce per day, and =1
ounce per day) were examined by sex and age. For
each category of alcohol consumption, 5-year age-
standardized mortality rates for each gender were cal-
culated using the age strata of 65-69, 70-74, and =75
years and a standard population consisting of the sum
of the East Boston, Iowa, and New Haven populations.
Standardized relative risks, risk differences and corre-
sponding 95% confidence intervals were also calcu-
lated using the group that had consumed no alcohol in
the past year as the reference category.” Because the
New Haven population was selected using a complex
sampling scheme, those data were weighted according
to the number of persons in the total population rep-
resented by each participant, and then multiplied by
the overall sampling fraction of the entire population.
Tests of significance and confidence intervals in the
New Haven population were calculated after adjusting
standard errors for effects of the complex survey de-
sign. Logistic regression was used to examine the rela-
tion of alcohol consumption with mortality after ad-
justment for thg effects several potential confounders
including smoking, limitations in activities of daily

living, mental status score, hi i
. » history of h
and history of diabetes. J Tperensiel

TABLE 1. PERCENT PREVALENCE OF ALCOHOL CONSUMPTION AT BASELINE

Age Group
W
B

g i

65-69 70-74 >75 Total

New Haven

65-69 70-74
e =75 Total 65-69 70-74 =75 Total
Sample size 355 288
Al;:\?hol consumption (%) e cl0fe, 22 2 270 751 266 200 306 772
one in year 13.0 188 229 1
None | h . . 83 3597 376 50.
R T R L T TR
21 ounce/da S 3 . 39 36.1 323 . : : 12.7 114
Wt /day 301 254 9231 258 159 157 32.2 ﬁg gg.g §3_7 440 439
Sample size 551 : : # 1.8 144 209
Al;\?hol consumption (%) 464 656 1671 406 416 729 1542 294 316 52
one in year 294 315 2 1S
None in month | > 404 343 505 613 7
B ice 49:3 122 171 177 18s 55 1% ?28 323 385 432 38.7
e s . ;s 392 447 281 259 e 20.2 136 180 145 15.1
33 30 ‘19 1x o 4t63.§) 411 377 417
: . . 2.4 4.7 4.5
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RESULTS

The proportions of the cohort not consuming any >
alcohol in the last year differed by site, age group, and G- el B e S S
gender (Table 1). Women were more likely than men VL S e i~ el A - (TR
to have consumed no alcohol in the past year, as were
older sub]e_cts regardless of gender. The proportions Y ey N0 {0 B8 Eia Suo s
not consuming any alcohol in the past year were higher cl=a S WA - § e
in Iowa men and women than in East Boston and New -Jgis
Haven men and women, for whom similar prevalence = -
rates were observed. In men, the proportion of the AR '*E YoV et (o e T
population having an average of one or more ounces Sz |5 R
of alcohol per day was 25.8% in East Boston, 20.9% in A Z
New Haven, and 11.7% in Iowa. In all three cohorts, =
the prevalence of alcohol consumption of =1 ounce = = g XP0Ral gl o i
per day was low in women (less than 5%). < §E e e

At baseline, current smoking was more common 4 z
among alcohol consumers of =1 ounce per day (Table g i
2). The relation of alcohol consumption to other health 9 e o © n ® © 1
characteristics at baseline differed among the three 5 e Sl a il ey
cohorts. In East Boston and New Haven, those consum- 2
ing low to moderate amounts of alc_ohpl (<1 ounce per 1) B ] e SRR B e i
day) had the lowest prevalence of limitations in activi- o 5| <= 2 N S odo
ties of daily living and the lowest prevalence of inability = v = TR
to perform a Rosow-Breslau activity. Alcohol consump- | 3 13
tion was not related to disability in the Iowa cohort. Sle 2N el e .

g =~ - & ooo

The prevalence of =2 errors on the Short Portable = §S| =¥ £ w9 q Sy
Mental Status Questionnaire was lowest among low to P
moderate alcohol consumers in all three populations. 8
In East Boston and New Haven, a history of hyperten- o~ . i Pt 2 s roRas B
sion or diabetes was less common among current al- = SO b o oS
cohol consumers, while no such relationships were 5 2 [ = Vo adadet: < CEloly i
observed in Iowa. Hip fracture was not consistently & “
related to alcohol consumption. ] 3 S Bl Bl e imidotem

Sex and age-adjusted 5-year total mortality rates < =a 25 04g @ =g
were lowest in the lowa cohort (15.3 per (1;)(;) as VI'SBE)? 5:‘
cardiovascular (8.9 per 100) and cancer (3.2 per < N 0k Ry S Treis
mortality rates (TabIIDe 3). The New Haven cohort ex- o 2 eg‘ s SR L O ; = &
perienced the highest overall mortality rate (22.4 per = |V S B R TR S
100) as well as the highest rates of cardiovascular and 1% e\g
cancer mortality. ) g T Es W 1m o o mon| §

The relation of alcohol consumption to sex and age- » é %’ 5 gl g 5 9ge| 3
adjusted rates of 5-year total mortality also differed in ) Z 2> I
the three communities (Figure 1). In East Boston and z by
New Haven, low to moderate alcohol consumers had S g |z
significantly lower rates of total mortality than thQSE £ ORI S B TN X E
consuming no alcohol in the past year; the relative ris = Sk a8 12D s
was 0.7 (95% confidence interval, 0.6-0.8) in East [~ &
Boston and 0.6 (95% confidence interval, 0.5-0.8) in o 3 : . £
New Haven. In East Boston, alcohol consumers of =1 = £ Beutin B o g |
ounce per day had slightly (but not sign}flca_r\tly) lowe; i E > 3 _; 2 g |
mortality rates than those not consuming in the pas = = G s rgalingg s §
year. In New Haven, those consuming =1 ounce per ) w 5 18k S v e B |
day had rates of total mortality similar to those who = gl g Mg 5 & €88 2 |
had not consumed alcohol in the past year, suggesting £l JS'J c E v g & § $& |
a U-shaped relationship between alcohol consumptlog 5 :,é_- §°§ & 5.3 % ::‘i. Elzs |
and total mortality. For those who had consumel g|€ds E8c ZES28zd
alcohol in the past year but not the past month, tota e g:,;AE ESSE|IE
mortality rates were similar to those of non-consumers = | £ 2 28 E FRZ o oo o
in East Boston and similar to those of lower to moderate £lcgs w5 E 8T E §555138
consumers in New Haven. In Iowa, tqta] mol:.taillty :litaerf ﬁ § g g ks © &S S 5883 352"
among alcohol consumers were as high or higher = .

X > -
among those consuming no alcohol in the past yea
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however, these differences were not statistically signif-
icant.

The pattern for cardiovascular mortality was quite
similar to that for total mortality (Table 4). In East
Boston and New Haven, rates of cardiovascular mor-
tality were lowest in low to moderate alcohol con-
sumers (<1 ounce per day) with relative risks compared
to non-drinkers in the past year of 0.6 in East Boston
and 0.5 in New Haven (95% confidence intervals ex-
lude 1.0). In Iowa, rates were similar among those

TABLE 3. SEX AND AGE-ADJUSTED FIVE-YEAR
MORTALITY RATES

East Boston JIowa New Haven
(Mortality Rate per 100
(number of deaths))

20.4 (540) 15.3 (353) 22.4 (459)

Total mortality

Cardiovascular disease 9.4 (246) 8.9 (206) 11.8 (225)
mortality
Cancer mortality 4.6 (123) 3.2 (74) 5.0 (106)
30
-
o
o
.20
2
2
& |
Bq
5 104
s
3 ‘
Relative risk 1.0 1.0 0.7%0.8

lisk difference 0.0 0.8-7.7%4 5

East Boston

FIGURE 1. Sex and age-adjusted rates of to
excludes the null value: 1.0 for relative risk. 0

lowa

-0 for risk difference.

TABLE 4. SEX AND AGE-ADJUSTED FIVE-

East Boston

1.0 1.3%10 1.3
0.0 45 0.7 4.8

tal mortality according to alcoho

YEAR CA
RATES ACCORDING TO ALCOHOL %%IISSXJASCULAR e c

consuming alcohol and non-drinkers in the past year,
Also in Iowa, rates of cardiovascular mortality were
significantly higher for those who had consumed al-
cohol in the past year, but not in the past month,
compared to non-drinkers in the past year. e

For all types of cancer, no consistent association in
any of the three cohorts between alcohol use and death
was observed (Table 4).

Logistic regression models were constructed to con-
trol for the health characteristics previously found to
be related to alcohol consumption (Table 5). Terms for
sex and age were included in all models. Because
measures of disability are highly correlated, only limi-
tations in activities of daily living were included in
these models. Adjustment for sex, age, current smok-
ing, one or more limitations in activities of daily living,
two or more errors on the mental status questionnaire,
history of hypertension, and history of diabetes did not
substantially alter the results for total and cardiovas-
cular mortality. In East Boston and New Haven, alcohol
consumption (regardless of quantity) was associated

Alcohol Consumption
at Baseline

[Z] None in year

[ None in month
Bl <1 ounce per day
]

21 ounce per day

T
1.0 0.6* 0.6%10
0.0-10.4%10.6%1.2

New Haven

1 consumption at baseline; *95 percent confidence interval

ANCER M
MPTION AT BASELINE SRTALER

Tow.
Alcohol Consumption Ratet RR D ~ra RRa o New Haven
Rate RR RD
None in year (Cardiovascular Disease)
None in month }(2)(1) 1.0 0.0 8.1 1.0 0.0
<1 ounce/da i 0.8 —2.1 122 1.5+ oo 15.6 1.0 0.0
=1 ounce/day 7.7 0.6* -4, 8.2 1.0 4.1 10.5 0.7 =5.0
y 9.0 0.7 -3.1 85 11 8"1 82  05*  _p74e
. : 226 15
None in year 4 (Malignant Cancers) %0
None in month S8 0.0 27 1
<1 ounce/day 62 13 1.5 26 1 0.0 53 10 0.0
=1 ounce/day 22 (1)8 =11 4.2 1‘2 —(1)2 3.6 0.7 —1.7
t Rate per 100; RR = relative risk: RD = : g 0.1 3.0 ?g é;

95 percent confidence interyqls exclu
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TABLE 5. MULTIVARIATE-AD]USTEDT RELATIVE
TO 5-YEAR TOTAL AND CAR

East Boston
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RISKS RELATING ALCOHOL CONSUMPTION
DIOVASCULAR MORTALITY

Iowa

New Haven

(Relative Risk (95 percent confidence interval))

Alcohol consumption at baseline

(Total Mortality)

None in year 1.0 1.0 1.0
E;)ne in m((i)nth 1.1 (0.8-1.5) 1.4 (1.0-2.0) 0.5 (0.3-0.7)
3 ounce/day 0.6 (0.5-0.8) 1.0 (0.8-1.4) 0.5 (0.4-0.8)
=1 ounce/day 0.6 (0.4-0.9) 1.6 (1.0-2.8) 0.6 (0.4-0.9)
(Cardiovascular Mortality)
None in year 1.0 1.0 1.0
None in month 0.8 (0.5-1.2) 1.6 (1.1-2.5) 0.6 (0.4-1.0)
<1 ounce/day 0.6 (0.5-0.9) 1.0 (0.7-1.5) 0.5 (0.3-0.7)
=1 ounce/day 0.5 (0.3-0.9) 1.3 (0.6-2.7) 0.9 (0.4-1.8)

1 Adjusted for sex, age, current smoking, one or more limitations in activities of daily living, mental status score (2 or more errors), history of

hypertension, and history of diabetes.

with a statistically significant 40%-50% decreased risk
of total mortality. In Iowa, alcohol consumption of =1
ounce per day was associated with an increased risk of
total mortality. Similar patterns showing a protective
effect for low to moderate alcohol consumption were
observed for cardiovascular mortality; a U-shaped re-
lationship was suggested in New Haven, but not else-
where. In general, the variables controlled were strong
predictors of total and cardiovascular mortality in all
three cohorts. Thus, the protective association of low
to moderate alcohol consumption in East Boston and
New Haven was independent of these indicators of
health status. Further, the differences between these
two sites and Iowa was not explained by these health
characteristics.

To determine whether the elevated rates of total and
cardiovascular mortality in subjects who consumed no
alcohol in the past year was due to poorer health
among former alcohol drinkers in that group, the lo-
gistic models described above were repeated after ex-
cluding subjects who reported that they had in the past
“drank quite a bit more” alcohol than they did currently
at baseline. The results in each community were not
changed by this exclusion. .

In addition, the relation of alcohol consumption to
rates of total, cardiovascular, and cancer mortality was
re-examined in each cohort for the total population
including subjects with a history of myocardial infarc-
tion, stroke, or cancer at the initial interview. The
results were unchanged from those presented.

DISCUSSION

Among persons aged 65 years and older, those con-
suming alcohol during the month of the baseline inter-
view had a statistically significant decrease in risk of
total mortality in two of three cohorts (Ee}st Boston and
New Haven) compared to those consuming no a!cohol
in the past year. No relationship was observed in the
third cohort (Iowa). For cardiovascular mortality as
well, there was a significant protective effect of low to
moderate alcohol consumption in East Boston and New
Haven, but not in Iowa. The decreased risk of total and
cardiovascular mortality associated with low to mod-
erate alcohol consumption in East Boston and New

Haven was independent of sex, age, current smoking,
functional impairment, mental status score, history of
hypertension and history of diabetes.

Overall, these findings suggest a protective effect of
low to moderate alcohol intake in two of the three
study populations. These two study populations (from
East Boston and New Haven) had a larger fraction of
the population using alcohol and higher mortality rates
than the third study population from rural lowa. While,
the findings were not uniform for all three cohorts,
studies of middle-aged populations also show some
inconsistencies. A large number of case-control and
cohort investigations have reported significant reduc-
tions in risk of cardiovascular mortality among mod-
erate drinkers'” while other studies have failed to
confirm this association.”® A J- or U-shaped curve,
with non-drinkers having a risk of mortality higher
than that of moderate drinkers but lower than that of
heavy drinkers, has been seen in some studies.”"”
Among the elderly, two previous reports''~'* found no
association between alcohol consumption and total
mortality, while another found a significant inverse
relation of moderate drinking with both total and car-
diovascular mortality."

Several considerations may affect the interpretation
of these findings for total and cardiovascular mortality.
First, pertaining to the lack of association between
alcohol consumption and mortality in Iowa, it is not
clear whether the apparent absence of an effect is due
to differences in the behavioral and cultural determi-
nants of alcohol consumption or the inability to test
the hypothesis adequately because of lower rates of
both alcohol consumption and mortality in this cohort.

Second, these data must be viewed in the context
that levels of alcohol consumption tend to be lower in
these and other older populations. Further, the cut-
points utilized to categorize alcohol consumption have
not been standard in previous studies. Definitions of
“moderate” consumption in studies of middle-aged in-
dividuals have ranged from 30+ ounces per month,'*
to four to five drinks per day.”” Thus, the highest
alcohol consumption groups in the present study
would lie within the moderate consumption groups
used in studies of middle-aged populations. Finall_x,

—
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due to the distribution of alcohol consumption in
the three cohorts, we were unable to evaluate the
effects of heavier alcohol consumption in these older
populations. : .

Third, the present study has information on}y_ on
current alcohol consumption at the time of the initial
interview. Current levels of alcohol consumption may
not be representative of middle-age life experience of
these older individuals. In view of possible pathophys-
iological relations, such previous exposure could be
important. ) P

Fourth, it is possible that individuals in declining
health are more likely to stop drinking alcohol. If this
were so, then an apparent protective effect could result
from current alcohol consumption being a marker of
good health. It is not possible with available data to
distinguish between those abstaining for health reasons
and those not drinking for reasons unrelated to health.,
However, we attempted to control for such potential
confounding in several ways: (1) by excluding subjects
with a history of myocardial infarction, stroke or cancer
at the initial interview; (2) by further excluding subjects
who reported past greater alcohol consumption; and
(3) by controlling for the effects of functional limita-
tions, mental status score, history of hypertension, and
history of diabetes in multivariate analyses. Our mul-
tivariate findings suggest that the protective association
of low to moderate alcohol intake with total and car-
diovascular mortality in two cohorts is independent of
health status, as least for those health characteristics
that we were able to take into consideration. These
flqdings also argue against the possibility that former
drinkers in poor health account for the higher mortality
rates observed in the non-drinkers.

The results'were also not affected by restricting the
cohqrt to subjects with stable drinking habits (eg, ex-
cluding those ‘who reported a history of greater alcohol

lipoprotein cholesterol leyels 2¢ I
consumption may reduce thromb
risk of cardiovascular death
The lack of any :
Sumption and canc

n .addition, alcoho]
0s1s and thuys lower

association betwee

N alcohol con-
€r mortality in the i

Present study

may also reflect lower intakes among the elderly.” A
positive relationship with cancer mortality might have
been observed if a large number of details had occurred
for malignancies related to alcohol consumption or
perhaps in the presence of a promoting effegt that
would be general to all tumors. There is no evidence
for either effect in this study. o

Despite the limitations noted above, the findings
from this investigation suggest that consumption of
small to moderate amounts of alcohol may confer a
protective effect on both total and cardiovascular mor-
tality among the elderly in some populations. We could
not evaluate potentially detrimental physiologic effects
of small amounts of alcohol on, for example, brain
function or the altered metabolism of drugs in the
elderly. The complexity of alcohol’s metabolic, physi-
ologic, and psychological effects may preclude its use
as a prescribable means to lower risk of cardiovascular
disease. At present, in view of the well-documented
detrimental effects of heavy alcohol consumption, the
evidence is compelling for heavy drinkers to limit their
consumption.
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