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Abstract

The objective of this study was to examine the independent and interactive effects of lifetime patterns of drinking
and smoking on cognitive performance in the elderly. A sample of 395 individuals with varying histories of alcohol
and cigarette use was drawn from the Charlotte County Healthy Aging Study, a community-based, cross-sectional
study of randomly selected older adults of age 60 to 84. Dependent variables were the results of a
neuropsychological battery that provided measures of general cognitive ability, executive function, and memory.
Specifically, we examined (1) differences in performance among groups of abstainers, drinkers, and smokers,
(2) the effects of lifetime drinking and smoking dose on cognition within the group of users, and (3) the effects of
intensity of drinking and smoking on cognition. Potential methodological confounds, such as age, education, and
medical history, were controlled by means of sampling and covariance procedures. Analyses failed to provide
evidence for a beneficiaklcurve or threshold effect for drinking, but did not reveal any detrimental effect. No
detrimental effect of smoking was found in any analysis; nor was there any evidence of an interaction between
alcohol and cigarette use on any cognitive measuli®&lg 2002,8, 811-818.)
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INTRODUCTION formed at a higher level than abstainers and light drinkers
The infl f alcohol and ci ft itive f on several cognitive measures. This effect was found for
€ influence ot aiconofand cigarette Use on Cognitive Uty ,1p e and women, but at a lower level of consumption

tion in the elderl_y (age 66) has becqme a f_ocal targgt OT for women. These findings are not uniformly reported, how-
research, following reports suggesting an increase in r'sﬁver. Positive effects for women, but not for men, have

among .alc_orllol USErs (Fr?(t|gllor|1| et 151&;541%93%??? a d(?’been reported (Dufouil et al., 1997), and a failure to find
crease in risk among smokers (Lee, ) for Alz e'mer_any differences in cognitive performance between current
hd abstinent individuals has also been reported (Dentetal.,

etal, %SQQ;hHEndf;ie (tet zl., %3%) hgvg Iﬁundltrggt Cgr\éi”n'l%?). Studies have also shown differences in the drinking—
ear or:hreshold etiects best described the relation be Wee&)gnition relationship based on the specific cognitive abil-
alcohol consumption and cognitive performance. In a stud

. . : ) ¥ty measured (Cerhan et al., 1998).
by Elias et al. (1999), for example, occasional or light drink- Fewer studies have examined the impact of smoking on

e:)s fe_rformidtat thg sa;ned (_)rkeven 2“98hély Iiwer, Iedvel thalEognitive function in the elderly. Results from these studies
abstainers, but moderate drinkers (2-8 drinks per day) Pehre inconsistent, reporting no loss of cognitive function in

smokers (Carmelli et al., 1997; Dufouil et al., 1997), a loss
_ _ __in smokers (Kilander et al., 1997), a loss in smokers and
Reprint requests to: John A. Schinka, Ph.D., Haley VA Medical K Galani | 1997 | . k b
Centey116B, 13000 B.B. Downs Boulevard, Tampa, FL 33612. E-mail: €X-SmokKers ( alanis et al., )’ ora OSS.II"I Smokers _Ut
jschinka@hsc.med.usf.edu not ex-smokers (Launer et al., 1996). Surprisingly, there is
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little research that has examined the joint impact of smokindividuals who have histories including periods of intense
ing and drinking on cognition in the elderly, despite the factuse of either alcohol or cigarettes show cognitive loss in
that these behaviors are frequently concurrent. Asingle studgomparison to lifetime abstainers.
has included analyses of both risk factors (Dufouil et al.,
1997), bqt did not. report findings for th?ll’ |nterac;t|ye effec_ts. METHODS

Inconsistency in the results of studies examining the im-
pact of smoking and drinking on cognitive function in the
elderly to date would be expected, given the variability
across studies in several methodological parameters. The8mta for the present study were obtained from the Charlotte
parameters include participant sampling (age ranges, gei@Gounty Healthy Aging Study (CCHAS) (Small et al., 2000).
der, national origin of sample), method of approach (crossThe CCHAS is a representative, population-based, cross-
sectional, longitudinal), measures of cognition (globalsectional study of individuals, aged 60 to 85, living in two
cognitive measures, batteries of domain-specific meaeensus tracts of Charlotte County, Florida. Sequential sam-
sures), range and type of consumption (drinker, ex-drinkerpling procedures in the CCHAS identified 808 individuals
duration since quitting, amount and frequency of consumpwho were eligible for participation in the study. Ofthese, 466
tion, alcohol content for preferred drink), control over con- (58%) individuals consented to participate and completed the
founding variables (age, education, history of head traumastudy protocol. Protocol information was obtained by struc-
vascular disorder), and statistical power. Several of thestured interviews with participants on demographic vari-
variables appear to be especially critical. Because alcohables, personal and family medical history (but not psychiatric
and cigarette consumption are related to education (Slatdristory), smoking and alcohol consumption, depression,
etal., 1999), and education is an especially strong predictanxiety, social support, work history, physical and mental ex-
of cognitive ability (Vanderploeg & Schinka, 1995), statis- ercise, and risk factors for dementia. Participants also com-
tical control of years of education is critical. Other vari- pleted a battery of cognitive ability measures. More complete
ables that potentially confound comparisons betweerinformation on CCHAS participant selection and data
abstainers and users because of their association with use @dllection procedures is provided in Small et al. (2000).
alcohol andor cigarettes and their impact on cognitive func-  Exploratory data analyses were conducted to identify out-
tion include history of vascular disorder, diabetes, and hydiers in the distributions of scores for cognitive measures
pertension (Haan et al., 1999). Acomprehensive analysis aind drinking and smoking estimates, cases with missing or
the impact of drinking and smoking on cognition should inconsistent demographic data, and participants who re-
also include analyses not only by category of use (abstainported any period of drinking in which consumption ex-
er, user, ex-user), but of lifetime consumption as well. Inceeded 8 drinks per day. The criterion of 8 drinks per day
the Galanis et al. (1997) study, for example, significantwas based on the conclusion of Parsons and Nixon (1996)
findings were reported for comparisons of groups based othat the risk for mild cognitive impairment occurs with ex-
category of smoking use, but not for analyses based otended drinking at the level of 7 to 9 drinks per day and of
pack-year history. Finally, while brief measures of globalthe data reported by Elias et al. (1999) that beneficial ef-
cognitive function, such as the Mini-Mental Status Examfects of drinking on cognition can occur with up to 8 drinks
(Folstein et al., 1975), can serve an important role in screerper day. Data for 34 participants were dropped from the
ing for significant cognitive loss in the elderly, they are not data set as a result of these analyses (5 identified as outliers,
strong measures of differences in cognitive function in nor-11 for missing or inconsistent data, and 18 for exceeding
mal populations. Adequate measurement of cognitive functhe criterion of greater than 8 drinks per day). Cases were
tion should include more sensitive measures of globahlso excluded if they reported a history of any of the fol-
function, as well as measures of important domains ofowing: endarterectomy, transient ischemic attacks, cere-
cognition. brovascular accidents, Parkinson’s disease, or traumatic head

In this study we examined the individual and interactiveinjury with loss of consciousness and retrograde amnesia.
effects of lifetime drinking and smoking on cognition in a Atotal of 47 cases were dropped for meeting one or more of
community-based sample of elderly adults. The researcthese criteria. Hypertension and diabetes were common in
design addressed several of the methodologic issues d#ie sample (145 participants) and these cases were retained.
scribed above and included multiple cognitive measuresThe final data set available for analysis consisted of 383
both sampling and statistical control of potential confound-individuals; 176 men and 209 women. Of these, 61 denied
ing variables, and analyses based on both category of usay history of regular drinking and smoking and reported
and lifetime dose of alcohol and cigarettes. Specifically, weconsuming fewer than 1 drink and 1 cigarette per month.
addressed whether (1) individuals with a lifetime history of These individuals were considered to be abstinent. The re-
sustained smoking aridr drinking show cognitive loss in maining 324 individuals all had a history of a substantive
comparison to lifetime abstainers; (2) cumulative lifetime period (at least 1 year) of drinking afor smoking, al-
doses of alcohol or cigarettes, or of the two substances ithough only 239 continued to drink and 32 continued to
interaction, have an effect on cognition within the group ofsmoke at the time the study was conducted. The sample was
individuals with a history of smoking or drinking; or (3) 98% White in ethnic composition.

Research Participants
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Cognitive Measures Analyses

Cognitive measures included measures of general cognitiveNre€ procedures were used in the analysis of data. Analy-
ability, executive function, and memory. The general abil-S€S Of covariance (ANCOVA) and multivariate analyses of
ity measure was the Modified Mini-Mental Status Exam covariance (MANCOVA) were conducted, with groups de-
(3MS; Teng & Chui, 1987), a modification and extension offined by drlnklng. and smoking indices. Control varlab_les
the Mini Mental Status Exam (MMSE: Folstein etal., 1975) S€rved as covariates for these analyses. Power to find a
designed to provide a more reliable and sensitive measuf@edium-sized effect with alpha set at .05 was greater than
of overall ability than the MMSE. Executive ability was -80 for all analyses. When several analyses were conducted
measured by the Stroop Test (Golden, 1978) color-wordOr @ subgroup of the sample.,'famlly-m.se error corrections
trial and the Trail Making Test (Reitan, 1958) Trial B time. Were made for tests of significance. Hierarchical multiple
An executive ability score was derived by taking the averlinear regression analyses were conducted with simulta-
age of sample-basexscores for correct items on the Stroop N€OUS entry of variables in sequential blocks of sets of vari-
color-word trial and total time for Trailmaking Trial B. Mem- ables in this order: control variables, study variables, and
ory was assessed by the Hopkins Verbal Learning Test (Bendltéractions. ANCOVAs and MANCOVAs did not include
dict et al., 1998), a list learning task in which subjects are>€X as an independent variable, because of the substantial
presented with three learning trials, followed by delayed'oss o.f statistical power. Regression analyses, howevgr, did
recall, cued recall, and recognition trials. Because of a ceil€*amine sex and its interactions. For analyses of variance,
ing effect the distribution of scores for the recognition trial Et@ squared was used to estimate the amount of variance
were highly skewed in this sample, and so only scores fo[a_xplamed by variables and their interactions. For regres-
the sum of recalled items for Trials 1 to 3, delayed recall, Sion analyses, the changeR? was used to estimate vari-
and cued recall were used. A memory ability score wance contributions at sequential steps in the analysis.
calculated by taking the average of sample-basscdores

fqr ;[otal correct for learning, delayed recall, and cued recalResyLTS

trials.

Preliminary Analyses

Because the sample contained many individuals who had
substantive life histories of drinking ajidr smoking, but

Two indices of drinking and smoking were used in the analy-were ex-users at the time of the study, we first examined
ses, lifetime dose and intensity. Lifetime dose for smokingdifferences in cognitive performance between current and
was calculated as the number of pack-years of cigarette ugx-users. A single factor (drinkevs. ex-drinkers) analysis
(packs per day multiplied by the number of years of smok-Of covariance (ANCOVA), with age, years of education,
ing). Asimilar index was used to measure drinking. A drink- years of diabetes treatment, and years of hypertension treat-
year was defined as follows: number of drinks per dayment as covariates, was used to test the hypothesis of dif-
multiplied by the number of years drinking. An individual ferences in performance on the 3MS. Separate multivariate
who consumed 3 drinks a day for 30 years would therefor@nalyses of covariance (MANCOVA), employing the same
have a 90 drink-year history. No distinction was made bedesign, were used to examine differences in performance

tween various forms of alcoholic beverage (1 gfassy  forthe three memory scores and for the two executive scores.
bottle beer= 1 glass wine= 1 hard liquor drink). Par- Parallel analyses were performed to compare the cognitive

ticipants’ drinking histories were examined, however, for performance of smokers and ex-smokers. In no case did the
periods of heavy drinking. Drink-year estimates wereresults achieve corrected significance levels. Further, in no
based on histories of both regular drinking and heavyamalysis did the group variable account for more than 3% of
drinking. the variance in cognitive performance scores. In all sub-

The intensity of smoking and drinking was calculated assequent analyses, therefore, data for current and ex-users
the maximum amounts consumed over a sustained (minivas combined.
mum of 1 year) period of time. For smoking, this was cal-
fr‘]‘;art]e?n‘;z rtg‘;" dﬁgnﬁg%re?f;;%?;ettes per day; for drinkingperformance of Abstainers and Users

u i . "

Because information on the impact of diabetes and hypn Tests of Cognition
pertension on overall health was not captured in the interUnivariate and multivariate analyses of covariance were
view, the number of years of treatment for each disordeused to examine the simple and interactive effects of drink-
was used as an indicator of the potential cumulative effecing and smokingversusabstinence on cognitive perfor-
of these chronic diseases. Age at the time of the study anchance. Four groups of individuals were used in this analysis:
number of years of formal education also served as contrdb1 lifetime abstainers, 36 individuals with a history of smok-
variables. For one set of analyses, intensity of smoking andhg but not drinking, 104 individuals with a history of drink-
drinking were also used as covariate control variables. ing but not smoking, and 182 individuals with a history of

Drinking, Smoking, and Control Variables
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drinking and smoking. Both current and ex-users were inEffects of Drinking and Smoking

cluded in the drinking and smoking groups. Characteristicgn Cognition in Users

of these groups are provided in Table 1. A 2 (drinkirgy

abstinence)X 2 (smokingvs. abstinence) ANCOVA, with  Hierarchical multiple linear regression analysis was used to
age, years of education, years of diabetes treatment, arabsess the influence of lifetime cumulative doses of alcohol
years of hypertension treatment as covariates, was used &md cigarettes on cognitive performance for the graup (
test the hypothesis of differences in performance on th&22) of current and ex-users. Descriptive data for demo-
3MS. Separate MANCOVAs, employing the same designgraphic information, smoking and drinking variables, con-
were used to examine differences in performance for thérol variables, and cognitive measures for these individuals
three memory scores and for the two executive scores. are provided in Table 1.

Results of the ANCOVA for general cognitive ability and  The regression analyses were performed with simulta-
and the MANCOVASs for memory and executive ability are neous entry of variables in sequential blocks. Control vari-
presented in Table 2. Age was found to be a significantibles were entered on Blocks 1 (gender, age, and years of
(p < .001) covariate for all three abilities, while years of education) and 2 (hypertension and diabetes). On Block 3,
education was found to be a significamt € .01) covariate pack-years and drink-years were entered. On Block 4 the
for general cognitive and executive abilities. Years of dia-possible two-way interactions of age, pack-years, and drink-
betes and hypertension were not found to significantly coyears were entered. The three-way interaction of Age
vary with any ability measure. Smoking, drinking, and their Pack-Yearsx Drink-Years was entered on Block 5. Sepa-
interaction were not found to have an effept¥ .10 forall  rate analyses were performed for the 3MS total, the mem-
analyses) on the cognitive measures, indicating that therery ability score, and the executive ability score.
were no differences in performance on any of the cognitive Results of the multiple linear regression analyses for all
measures among the groups of abstainers, drinkers, smottiree cognitive measures are provided in Table 3. The set of
ers, and those who had a history of both drinking anddemographic variables consisting of gender, age, and years
smoking. of education accounted for significant variance in general

Table 1. Demographic characteristics and cognitive performance statistics for drinking and smoking groups

Smoker Smoker— Smoker— Drinker— Drinker—
Drinking or med high med high

Smoking  Drinking
drinker intensity intensity intensity intensity

Group characteristjc
Abstinent nondrinker nonsmoker smoker

score
N 61 36 104 182 322 114 46 90 44
% Male 18.0 22.2 42.3 62.1 51.2 51.8 84.8 59.8 79.5
% Female 82.0 77.8 57.7 37.9 48.8 48.2 15.2 40.2 20.5
Age 73.7 70.1 71.5 72.0 71.7 72.1 71.9 71.4 70.8
Years of education 13.1 16.1 14.3 14.2 14.5 14.8 14.2 14.7 14.2
Cigarettes per day — 22.4 — 22.6 15.3 16.9 48.3 14.4 22.8
Years of smoking — 34.5 — 30.1 21.3 32.1 32.6 19.4 25.9
Pack-years — 394 — 36.1 24.8 27.2 78.3 224 39.0
Drinks per month — — 44.3 62.0 49.4 44.9 75.9 42.9 186.2
Years of drinking — — 35.0 34.1 30.6 28.1 325 315 34.3
Drink-years — — 39.1 58.3 45.6 43.6 75.7 37.8 150.1
3MS score M 91.4 92.9 91.9 92.6 92.5 92.5 93.3 91.8 92.8
SD 6.7 5.0 6.0 6.4 6.0 5.7 4.3 7.1 5.3
HVLT Trials 1-3 M 21.3 21.7 20.7 19.6 20.2 19.9 19.7 19.2 19.0
SD 5.1 5.0 5.8 5.1 5.4 5.3 4.4 5.3 5.1
HVLT recall M 7.7 8.5 7.9 7.4 7.6 7.5 7.6 7.4 7.4
SD 2.8 2.6 2.6 2.9 2.8 2.9 2.4 2.9 2.9
HVLT cued recall M 8.8 9.2 8.6 8.4 8.5 8.5 8.4 8.4 7.9
SD 2.4 2.2 25 2.3 2.4 2.4 2.0 2.3 2.4
Trail-Making Test M 123.0 107.4 112.1 113.0 113.3 110.3 104.6 107.9 99.1
SD 70.6 50.9 57.9 61.7 59.3 57.4 45.9 54.4 49.9
Stroop Test M 27.3 28.9 29.2 28.9 29.1 29.4 30.4 28.2 30.1
SD 8.8 10.3 9.1 9.6 9.6 9.5 9.2 9.3 9.5

Note The smoker or drinker group is comprised of the smoking—nondrinker, drinking—nonsmoker, and drinking—smoker groups.
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Table 2. Results of ANCOVA on general cognitive ability and  Table 3. Results of regression analyses for effects of lifetime

of MANCOVA on memory and executive measures dose of alcohol and cigarettes on general cognitive,
for presence of lifetime drinking and smoking memory, and executive abilities
Source F p n? Model R R? Réhange  Fchange p
General cognitive General cognitive
Years of education 17.85 .00 04 1 .334(a) 112 112 13.35 .00
Age 26.23 .00 .06 2 .338(b) 114 .003 0.44 .64
Years of diabetes 1.64 .20 .00 3 .343(c) 118 .003 0.61 .55
Years of hypertension 0.45 .50 .00 4 .355(d) 126 .008 0.98 .40
Smoking 0.12 .73 .00 5 .355(e) 126 .000 0.00 .96
Drinking 0.53 .82 .00 Memory
SmokingXx Drinking 0.27 .82 .00 1 .393(a) 154 147 19.356 .00
Memory 2 .396(b) 157 .003 0.501 .61
Years of education 2.17 .09 .02 3 .399(c) .159 .002 0.348 71
Age 6.73 .00 .05 4 .A424(d) .180 .021 2.613 .05
Years of diabetes 0.67 .57 .00 5 A427(e) .182 .002 0.869 .35
Years of hypertension 1.16 .33 .01 Executive
Smoking 1.06 .36 .01 1 .099(a) .010 .010 1.042 .37
Drinking 1.66 .18 .01 2 .118(b) .014 .004 0.643 .53
SmokingXx Drinking 1.15 .33 .01 3 .141(c) .020 .006 0.948 .39
Executive 4 .151(d) .023 .013 0.331 .80
Years of education 5.12 .01 .03 5 .153(e) .023 .000 0.110 74
Age 27.62 .00 13
Years of diabetes 2.49 .08 .01 Note Variables entered in each sequential block: (a) sex, years of educa-
Years of hypertension 0.23 79 00 tiqn, age; (b) years of d_iabetes‘. years of hypertensi_on; (c) pack-years,
. drink-years; (d) two-way interactions of pack-years, drink-years, and age;
Smoking 0.05 96 00 (e) three-way interaction of drink-years, pack-years, age.
Drinking 0.28 .75 .00
SmokingXx Drinking 0.10 .90 .00

arette use on cognitive function. Separate sets of analyses

were conducted for alcohol and cigarette use. For drinking,

current or ex-drinkers with a sustained period of 30 to 60
cognitive and memory ability scores, but not for executivedrinks per month, regardless of length of drinking history,
ability scores. The only other significant finding was for the were identified as medium intensity drinkers. Current or
set of two-way interactions for drink-years, pack-years, andex-drinkers with a sustained period of over 119 drinks per
age in predicting memory ability. Examination of individ- month, regardless of length of drinking history, were iden-
ual interaction terms revealed this result to be due specifitified as high intensity drinkers. Three groups of individual
cally to the interaction of drink-years and pack-years.were used in this analysis: 61 lifetime abstainers, 90 medium-
However, this interaction term accounted for only 1.6% ofintensity drinkers, and 34 high-intensity drinkers. A one-
the variance in memory ability scores. In fact, the drinkingway ANCOVA, with age, years of education, years of
and smoking variables, and their interactions together andiabetes treatment, years of hypertension treatment, and
with age, produced at best (for the prediction of the mem-smoking amount (number of cigarettes per day) as covari-
ory function measure) an incremental 2.3% in contributedates, was used to test the hypothesis of differences in per-
variance beyond that of the control variables. formance on the 3MS. Separate multivariate analyses of

To examine possible gender interactions with smokingcovariance (MANCOVA), employing the same design, were

and drinking variables, an additional set of multiple linearused to examine differences in performance for the three
regression analyses was conducted. In these analyses, alemory scores and for the two executive scores. Charac-
variables were entered on Block 1. Two- and three-wayteristics of the groups used in these analyses are provided in
interactions for gender, drink-years, and pack-years wergaple 1.

entered on subsequent blocks. No significant resuits-( Similar analyses were performed for smoking intensity,
.05 for all analyses) were found for any interaction term forusing 61 lifetime abstainers, 114 medium-intensity (10-19
analysis of any cognitive measure. cigarettes per day) smokers, and 46 high-intensitgq

cigarettes per day) smokers. For these analyses, drinking
amount (number of drinks per month) was used as a covari-
ate in addition to age, years of education, years of diabetes
treatment, and years of hypertension treatment. Character-
Univariate and multivariate analyses of covariance werastics of the groups used in these analyses are provided in
used to examine the impact of intensity of alcohol and cig-Table 1.

Effects of Drinking and Smoking Intensity
on Cognition
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Results of the ANCOVA on general cognitive ability and Table 5. Results of ANCOVA on general cognitive ability
of the MANCOVAs on memory and executive ability for and of M_AN_COVA on memory and executive measures
the effects of drinking and smoking intensity are presentedor smoking intensity

in Tables 4 and 5, respectively.

For the analyses on drinking intensity, education was foun

(?ource F P n?

to be a significant p < .05) covariate for all three abilities, General cognitive
while age was found to be a significarg € .01) covariate

for general cognitive and executive abilities. Years of dia- Ad€ _
betes, years of hypertension, and number of cigarettes daily Years of diabetes
were not found to significantly covary with any ability mea-
sure. In no analysis were there significant differences among
abstainer, low-intensity drinkers, and high-intensity drinkers,
For the analyses on smoking intensity, age was found t0 vears of education

be a significant p < .05) covariate for all three abilities,
while years of education was found to be a significgmt(

.01) covariate for general cognitive ability. Years of diabe-
tes, years of hypertension, and number of drinks per month Number of drinks daily
were not found to significantly covary with any ability mea-

sure. In no analysis were there significant differences among*ecutive

abstainer, low-intensity smokers, and high-intensity smokers. Years of education

DISCUSSION

In this study we took several approaches to study the Smoking intensity
effect of drinking and smoking on cognition in the elderly.

Years of education 10.44 .00 .05
13.48 .00 .06
0.85 .36 .00
Years of hypertension 0.13 72 .00
Number of drinks daily 0.35 .58 .00
Smoking intensity 0.81 44 .01
Memory
1.25 .29 .08
Age 3.06 .03 .04
Years of diabetes 0.32 .81 .01
Years of hypertension 0.57 .64 .01
0.87 .46 .01
Smoking intensity 1.01 42 .01
2.43 .09 .02
Age 12.64 .00 A1
Years of diabetes 0.64 .53 .01
Years of hypertension 0.24 .78 .00
Number of drinks daily 1.34 .26 .01
0.18 .95 .00

We examined (1) the effects of lifetime dose of alcohol and
cigarette consumption on cognition among groups of ab-
stainers, drinkers, and smokers, (2) the effects of life-

time drinking and smoking dose on cognition in users, and

Table 4. Results of ANCOVA on general cognitive ability

and of MANCOVA on memory and executive measures
for drinking intensity

Source F p

General cognitive

Years of education 37.99 .00
Age 12.34 .00
Years of diabetes 1.44 .23
Years of hypertension 0.22 .64
Number of cigarettes daily 0.44 51
Drinking intensity 1.37 .26
Memory
Years of education 3.19 .02
Age 2.91 .04
Years of diabetes 0.43 .73
Years of hypertension 0.33 .80
Number of cigarettes daily 0.74 .53
Drinking intensity 1.23 .29
Executive
Years of education 8.72 .00
Age 13.35 .00
Years of diabetes 1.53 .22
Years of hypertension 0.22 .80
Number of cigarettes daily 0.28 .76
Drinking intensity 0.85 .50

.18

.06

.01
.00
.00

.02

.05

.05

.01
.01
.01

.02

.09

13

.02
.00
.00

.01
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(3) the effect of intensity of drinking and smoking on cog-
nition. These analyses were well controlled by excluding
individuals with medical histories of disorders associated
with cognitive loss or decline and adjusting cognitive mea-
sures for the effects of hypertension, diabetes, age, and ed-
ucation. The use of multiple cognitive measures allowed a
broad examination of function in several domains. How-
ever, the analyses produced only a single significant result
and no findings of substance, even when considering the
interaction of Smoking< Drinking History. In no analysis

did drinking and smoking variables explain as much as 3%
of the variance in performance on any of the cognitive
measures.

Our results add to a growing literature that reveals no
substantive harmful effects of drinking, within the broad
limits of consumption of social drinking, on cognitive per-
formance. The results of our intensity analyses also failed
to provide evidence for a beneficidtcurve or threshold
effect for drinking, despite the fact that intensity of drink-
ing in the sample covered the range of drinking intensity
within which such results are usually found (i.e., 1-8 drinks
per day). Previous studies (Dufouil et al., 1997; Elias et al.,
1999; Hendrie et al., 1996) have reported that the intensity
level at which the beneficial effect of drinking occurs is
likely to be gender-dependent. Our regression analyses, how-
ever, failed to find any effect for the interaction of Gen-
der X Drinking on cognition.

The failure to find an effect of smoking on cognition in
the elderly is consistent with reports finding no effect in
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smokers or ex-smokers (Carmelli et al., 1997; Dufouil et al., Finally, our study is susceptible to the shortcomings of
1997), but contrary to other research reporting detrimentatetrospective designs that rely heavily on the integrity of
effects in both smokers and ex-smokers (Galanis et al., 1997participant recall of critical data such as amount and dura-
Because individuals in our sample with a lifetime history oftion of use of alcohol and cigarettes. A single prospective,
smoking were primarily ex-smokers at the time of the studyJongitudinal study (Carmelli et al., 1997) has failed to show
it would be tempting to conclude that our results are alsan impact of drinking or smoking on cognition over a pe-
consistent with the study by Launer et al. (1996), who re—iod of 4 to 6 years in men of age 70 and older at the time of
ported detrimental findings in smokers, but not ex-smokersthe baseline cognitive evaluation. Notably, this time frame
However, we found no difference in cognitive performancewas sufficient, however, to demonstrate significant changes
in our sample between current and ex-smokers. in cognition attributable to factors such as depression, ac-
While other studies have controlled for the effects oftivity level, and health status. The body of research on the
smoking in the study of drinking, or for drinking in the cumulative effects of drinking and smoking on cognition in
study of smoking, our study is the first to examine the in-old age would most benefit from prospective, longitudinal
teractive effects of both behaviors on cognition. In our re-studies that would cover substantial (e.g., 5-10 years) seg-
gression analysis of memory function in users we did find aments of the age range of 50 to 80.
single significant interaction of SmokingDrinking X Age,
but it accounted for only 2.1% of the variance. Thus, though
statistically notable, the finding has little predictive value ACKNOWLEDGMENTS
and provides little of meaning to potential models of cog-
nitive aging.
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