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Abstract

In this study we examined the independent and interactive effects of lifetime patterns of drinking and smoking on
cognitive performance in elderly African Americans. A sample of 230 individuals with varying histories of alcohol
and cigarette use was drawn from the Hillsborough Elder African American Life Study, a community-based,
cross-sectional study of older adults aged 60 to 84. Dependent variables were the results of a neuropsychological
battery that provided measures of general cognitive ability, executive function, and memory. Specifically, our study
addressed (1) whether individuals with a lifetime history of sustained smoking and0or drinking show lower levels of
cognitive performance in comparison to lifetime abstainers, (2) whether cumulative lifetime doses of alcohol or
cigarettes, or of the two substances in interaction, have an effect on cognition, and (3) whether individuals who have
histories of periodic, intense use of either alcohol or cigarettes show lower levels of cognitive performance in
comparison to lifetime abstainers. When significant results were obtained, effect sizes were small, not exceeding 5%
of the variance. A single exception occurred for the intensity analyses, in which drinking explained approximately
16% of the variance in global cognitive ability after adjusting for the contributions of control variables. In these
analyses, drinking was found to have aU-shaped effect on global cognitive ability and total acquisition in the
memory trials. Specifically, moderate users performed at a lower level than abstainers or heavy users, who did not
differ from each other. (JINS, 2003,9, 690–697.)
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INTRODUCTION

Research to date has demonstrated that the risk for Alzhei-
mer’s disease may be 2 to 3 times higher in African Amer-
icans as compared to Caucasians (Tang et al., 1998, 2001).
This increased risk remains even after adjustments are made
for education, illiteracy, or a history of stroke, heart dis-
ease, hypertension, or diabetes (Tang et al., 2001). As cen-
sus data have revealed that the proportion of African
American and Hispanic Americans living beyond age 65 in
the United States is increasing more rapidly than the pro-
portion of white individuals (Day, 1996), it is important to
determine the behavioral factors associated with cognitive
status among these minority groups.

Two behavioral factors that have received attention are
smoking and alcohol consumption. In the elderly popula-
tion at large, it has been demonstrated that smoking causes
structural changes in the brain (Liao et al., 1996; Long-
streth et al., 2001; Swan et al., 2000). Likewise, heavy al-
cohol consumption in older persons is associated with brain
atrophy (Kubota et al., 2001; Mukamal et al., 2001) and
may cause dementia. The association of white matter le-
sions in the brain with smoking and alcohol intake is greater
in African Americans than in Whites (Liao et al., 1997).
This again underscores the potential need to consider sub-
populations when studying the effects of alcohol and smok-
ing on cognitive status.

To our knowledge, only one published study has exam-
ined the relationship between drinking and cognitive status
in an elderly,AfricanAmerican sample (Hendrie et al., 1996).
This study, which involved 2040 elderly (M age5 74.1
years) African Americans randomly selected from the Indi-

Reprint requests to: John A. Schinka, Ph.D., James A. Haley VA Med-
ical Center0116B, 13000 Bruce B. Downs Blvd., Tampa, FL 33612. E-mail:
jschinka@hsc.usf.edu

Journal of the International Neuropsychological Society(2003),9, 690–697.
Copyright © 2003 INS. Published by Cambridge University Press. Printed in the USA.
DOI: 10.10170S1355617703950028

690

https://doi.org/10.1017/S1355617703950028 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617703950028


anapolis region, revealed a variable dose relationship be-
tween alcohol consumption and cognitive performance.
Heavy consumption was associated with poorer cognitive
status. Light drinkers outperformed lifelong abstainers, how-
ever, suggesting a possible protective effect of light alcohol
consumption. The potentially facilitative effect of alcohol
on cognition has also been demonstrated in other samples
that were not exclusively African American (Carmelli et al.,
1999; Cervilla et al., 2000; Galanis et al., 2000; Launer
et al., 1996). On the other hand, many studies have failed to
find a protective effect (Carmelli et al., 1997; Dent et al.,
1997; Elwood et al., 1999; Herbert et al., 1993; Schinka
et al., 2002) or an effect moderated by gender (Dufouil
et al., 1997; Edelstein et al., 1998).

There are no specific studies on the effects of smoking
on cognition in African American elderly. Studies with Cau-
casian or mixed samples have reported either poorer cog-
nitive functioning associated with smoking (Carmelli et al.,
1999; Galanis et al., 1997; Kilander et al., 1997; Launer
et al., 1996) or no effect on cognition (Carmelli et al., 1997;
Cervilla et al., 2000; Elwood et al., 1999; Herbert et al.,
1993; Schinka et al., 2002). One study which specifically
examined the potential interactive effects of smoking and
drinking on cognition (Schinka et al., 2002) failed to find
such an interaction.

The inconsistencies inherent in the literature pertaining
to Caucasian or mixed samples is not surprising given the
variability in methodology, participant sampling, and sta-
tistical power in these studies. Variables such as com-
prehensiveness of cognitive assessment and method of
calculating substance use (both current and lifetime) are
particularly important to consider. In addition, given that
African Americans as a group have more problems with
hypertension than Caucasians (e.g., Resnick et al., 2001;
Sacco, 2001; Weir, 1997), vascular risk factors will obvi-
ously be particularly important to consider.

In this study, we examined the individual and interactive
effects of lifetime drinking and smoking on cognition in a
community-based sample of elderlyAfricanAmerican adults.
Specifically, this study addressed (1) whether individuals
with a lifetime history of sustained smoking and0or drink-
ing show lower levels of cognitive performance in compar-
ison to lifetime abstainers, (2) whether cumulative lifetime
doses of alcohol or cigarettes, or of the two substances in
interaction, have an effect on cognition, and (3) whether
individuals who have histories of periodic, intense use of
either alcohol or cigarettes show lower levels of cognitive
performance in comparison to lifetime abstainers.

METHODS

Research Participants

Data for this study were obtained from a larger epidemio-
logic study of 255 community-dwelling elderly African
Americans (ages 60–84) in three Tampa, Florida neighbor-

hoods. The study used epidemiologic sampling procedures
to identify and solicit participation from elderly individuals
living in private residences. All individuals provided Uni-
versity of South Florida IRB-approved consent prior to par-
ticipation in the study. For participants, data collection was
scheduled across a 1-week interval. The first visit was sched-
uled either at the participant’s home or in a neutral location
(e.g., church). At this visit, a trained interviewer adminis-
tered a risk factor questionnaire. Participants were then left
with a packet of self-administered questionnaires. A second
interview, which involved sensory, cognitive, and other test-
ing, occurred approximately 1 week later. Interview vari-
ables included demographic information, personal and family
medical history, smoking and alcohol consumption, social
support, work history, physical and mental exercise, and
risk factors for dementia. Information was not collected on
mental health disorders. Cognitive testing consisted of a
2-hr battery of cognitive ability measures that were admin-
istered by trained technicians.

Exploratory data analyses were conducted to identify out-
liers (defineda priori as a score that was 3SDs from the
mean and obviously discontinuous from the tail of the dis-
tribution) in the distributions of scores for cognitive mea-
sures and smoking and drinking estimates, cases with missing
or inconsistent demographic data, and participants who re-
ported any period of drinking in which they consumed more
than eight drinks per day. Participants drinking at this level
were excluded because (1) Parsons and Nixon (1998) re-
ported that the risk for mild cognitive impairment rises with
extended drinking at the level of seven to nine drinks per
day; and (2) Elias et al. (1999) found that beneficial effects
of alcohol consumption can occur with up to eight drinks
per day. Data for 11 participants were dropped from the
data set as a result of these exploratory analyses (3 identi-
fied as outliers, 5 for missing or inconsistent data, and 3 for
exceeding the criterion of greater than eight drinks per day).
Cases were also excluded if they reported a history of any
of the following: endarterectomy, transient ischemic at-
tacks, cerebrovascular accidents, Parkinson’s disease, or trau-
matic head injury with any loss of consciousness and
retrograde amnesia. A total of 14 cases were dropped for
meeting one or more of these criteria. The final data set
available for analysis thus consisted of 230 individuals, 114
men and 126 women. Of these, 86 denied any history of
drinking and smoking and were considered to be abstinent.
The remaining 144 individuals all had a history of a sub-
stantive period (at least 1 year) of drinking and0or smoking.

Cognitive Measures

Cognitive measures included measures of general cognitive
ability, memory, and executive function. The general abil-
ity measure was the Modified Mini-Mental Status Exam
(3MS; Teng & Chui, 1997), a modification and extension of
the Mini Mental Status Exam (MMSE: Folstein et al., 1975)
designed to provide a more reliable and sensitive measure
of overall cognitive ability than the MMSE. Memory was
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assessed using the Hopkins Verbal Learning Test (Bene-
dict et al., 1998), a list learning task in which participants
are presented with three learning trials, followed by de-
layed recall, cued recall, and recognition trials. Because of
a ceiling effect the distribution of scores for the recogni-
tion trial were highly skewed in this sample, and so only
scores for the sum of recalled items for Trials 1–3, delayed
recall, and cued recall were used. A memory ability score
was calculated by taking the average of sample-basedz
scores for total correct for learning, delayed recall, and
cued recall trials. Executive ability was assessed using the
Stroop Test (Golden, 1978) color-word trial. This test en-
tails first reading color words, then naming ink colors, and
finally naming ink colors of color words printed in in-
congruent colors (e.g., the word “red” printed in green
ink). The color-word trial requires inhibiting the custom-
ary response of reading and is thought to be associated
with prefrontal functioning (Perret, 1974; Peterson et al.,
2002).

Drinking, Smoking, and Control Variables

Two indices of drinking and smoking were utilized in the
analyses, lifetime dose and intensity. Lifetime dose for
smoking was calculated as the number of pack-years of
cigarette use (packs per day multiplied by the number of
years of smoking). A similar index was used to measure
drinking. A drink-year was defined as the number of drinks
per day multiplied by the number of years drinking. For
example, an individual who consumed four drinks per day
for 30 years would have a 120 drink-year history. No dis-
tinction was made between various forms of alcoholic bev-
erage (1 glass0can0bottle beer5 1 glass wine5 1 hard
liquor drink). Participants’ drinking histories were exam-
ined, however, for periods of heavy drinking. Drink-year
estimates were based on histories of both regular and
heavy drinking. We have found that the drink-year mea-
sure correlates modestly but significantly with pack-years
in separate samples of 182 white elderly individuals (r 5
.27, p ,.01) and 1147 middle-aged adults (r 5 .23,
p ,.001). These findings are consistent with the well-
known common association of smoking and drinking and
of their shared genetic risk factors (Swan et al., 1996; True
et al., 1999).

The intensity of smoking and drinking was calculated as
the maximum amounts consumed over a sustained period
(minimum of 1 year) of time. For smoking, this was calcu-
lated as the number of cigarettes per day; for drinking, the
number of drinks per month.

A majority of the sample carried a diagnosis of hyperten-
sion and0or diabetes (125 hypertensives, 2 diabetics, 25
hypertensives with diabetes). Because measures of the im-
pact of diabetes and hypertension on overall health was not
captured in the interview, treatment years for each disorder
were used as an indicator of the potential cumulative effect
of these chronic diseases. Age and education also served as
control variables.

Analyses

Several statistical procedures were used in the data analy-
ses. Analyses of covariance (ANCOVA) and multivariate
analyses of covariance (MANCOVA) were conducted, with
groups defined by drinking and smoking indices. Control
variables served as covariates for these analyses. The sta-
tistical power to find a medium-sized effect with alpha set
at .05 was at least .72 for each analysis. When several analy-
ses were conducted for a subgroup of the sample, family-
wise corrections were made for significance tests. Multiple
linear regression analyses were conducted with simulta-
neous entry of the entire set of variables in sequential blocks
of sets of variables in this order: control variables, study
variables, and interactions. ANCOVAs and MANCOVAs
did not include gender as an independent variable due to the
substantial loss of statistical power. For analyses of vari-
ance, eta2 was used to estimate the amount of variance
explained by variables and their interactions. For regres-
sion analyses, the change inR2 was used to estimate vari-
ance contributions at sequential steps in the analysis.

RESULTS

Preliminary Analyses

Because of unequal cell sizes and heterogeneity of variance
estimates across groups, we examined theFmax statistics
and the ratios of cellns for each ANCOVA analysis. Fol-
lowing the guidelines of Tabachnick and Fidell (1996), all
ANCOVA analyses appeared to be safe from the threat of
inflated Type 1 error rates. A similar potential problem with
MANCOVA analyses was addressed by calculating Box’s
M statistic. For the one MANCOVA for which theM statis-
tic was significant, there were no significant findings at the
.05 level. No adjustments were therefore made to the use of
.05 as a criterion significance level.

As the sample contained many individuals who had life
histories of drinking and0or smoking, but were ex-users at
the time of the study, we examined differences in cognitive
performance between current and ex-users. Ex-drinkers had
a mean drinking history of 17.5 years and all had been
abstinent for at least 5 years; ex-smokers had a mean smok-
ing history of 15.6 years and all had been abstinent for at
least 2 years. A single factor (drinkersvs.ex-drinkers) analy-
sis of covariance (ANCOVA), with age, years of education,
years of diabetes treatment, and years of hypertension treat-
ment as covariates, was used to test the hypothesis of dif-
ferences in performance on the 3MS and on the color-word
trial of the Stroop. A separate multivariate analysis of co-
variance (MANCOVA), employing the same design, was
used to examine differences in performance for the three
memory scores. Parallel analyses were performed to com-
pare the cognitive performance of smokers and ex-smokers.
In no case did the results achieve corrected significance
levels. Further, in only one analysis did the group variable
account for as much as 4% of the variance in cognitive
performance scores; the group variable accounted for less
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than 2% of the variance in all other analyses. In all sub-
sequent analyses, therefore, data for current and ex-users
were combined.

We also examined possible gender interactions with
smoking and drinking variables. In these multiple linear
regression analyses, all variables were entered on block
one. Two- and three-way interactions for gender, drink-
years, and pack-years were entered on subsequent blocks.
No significant results (p ..05 for all analyses) were found
for any interaction term for analysis of any cognitive mea-
sure. Data for both genders were therefore combined for all
following analyses.

Performance of Abstainers and Users
on Tests of Cognition

Univariate and multivariate analyses of covariance were
used to examine the simple and interactive effects of drink-
ing and smokingversusabstinence on cognitive perfor-
mance. Four groups of individuals were used in this analysis:
86 lifetime abstainers from both alcohol and cigarettes, 30
individuals with a history of smoking but not drinking, 28
individuals with a history of drinking but not smoking, and
86 individuals with a history of drinking and smoking. Both
current and ex-users were included in the drinking and smok-
ing groups. Characteristics of these groups are provided in
Table 1. A 2 (drinkingvs. abstinence)3 2 (smokingvs.
abstinence) ANCOVA, with age, years of education, years
of diabetes treatment, and years of hypertension treatment
as covariates, was used to test the hypothesis of differences
in performance for the global cognitive ability and execu-
tive measures. A MANCOVA, employing the same design,
was used to examine differences in performance for the
three memory scores.

Results of the ANCOVAs for general cognitive and ex-
ecutive abilities and the MANCOVA for memory ability are
presented in Table 2. Both education and years of treatment
for hypertension were found to be significant covariates for
all three abilities, and age was found to be a significant
covariate for general cognitive and memory abilities. Years
of treatment for diabetes were not found to covary signifi-
cantly with any ability measure. Smoking and drinking in-
teracted to have a small, but significant, deleterious effect
on general cognitive ability as measured by the 3MS
( p , .02, eta2 5 .03). Examination of covariate-adjusted
scores revealed that individuals who both smoked and
drank had scores that were about 6% lower on average than
other groups. Smoking, drinking, and their interaction were
not found to have an effect on the executive or memory
measures.

Effects of Drinking and Smoking
on Cognition in Users

Hierarchical multiple linear regression analysis was used
to assess the influence of lifetime cumulative doses of al-
cohol and cigarettes on cognitive performance for the group
(n 5 144) of current and ex-users. Descriptive data for de-
mographic information, smoking and drinking variables,
control variables, and cognitive measures for these individ-
uals are provided in Table 1.

The regression analyses were performed in sequential
blocks with simultaneous entry of variables. Control vari-
ables were entered on Blocks 1 (gender, age, and years of
education) and 2 (hypertension and diabetes). Preliminary
stepwise analyses had determined that drink-years always
entered the equation prior to pack-years. Drink-years and
pack-years were therefore entered on Blocks 3 and 4. On

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

Variable Abstinent
Smoking

nondrinker
Drinking

nonsmoker
Drinking
smoker

Smoker
or drinker Nondrinker

Drinker–
med

intensity

Drinker–
high

intensity

N 86 30 28 86 144 116 25 18
% male 17.4 30.0 35.7 81.4 61.8 79.3 92.0 94.4
% female 82.6 70.0 64.3 18.6 38.2 20.7 8.0 5.6
Age 73.1 69.2 71.0 70.7 70.4 72.0 72.5 67.8
Years of education 9.87 9.50 10.8 9.37 9.68 9.8 8.8 10.0
Cigarettes per day — 16.1 — 12.8 11.0 4.2 11.0 12.3
Years of smoking — 16.9 — 20.6 15.8 4.4 17.8 16.8
Pack-years — 14.6 — 15.3 12.2 3.8 11.4 12.5
Drinks per month — — 35.3 74.2 51.2 — 45.2 169.3
Years of drinking — — 15.5 22.5 16.4 — 19.3 25.1
Drink-years — — 25.9 46.9 33.0 — 25.9 106.0
3MS score,M (SD) 85.7 (8.0) 85.8 (8.7) 89.2 (8.6) 79.5 (12.5) 82.7 (11.8) 85.7 (8.2) 74.0 (14.2) 82.8 (12.1)
HVLT Trials 1–3,M (SD) 16.9 (3.8) 16.4 (3.4) 18.5 (5.0) 15.6 (4.2) 16.4 (4.3) 16.7 (3.7) 14.0 (3.4) 17.7 (5.0)
HVLT recall, M (SD) 6.3 (1.7) 6.3 (1.9) 6.5 (2.4) 5.7 (1.9) 6.0 (2.0) 6.3 (1.7) 5.3 (1.6) 6.7 (2.0)
HVLT cued recall,M (SD) 7.0 (1.7) 6.9 (1.7) 7.5 (2.2) 6.4 (1.9) 6.7 (2.0) 7.0 (1.7) 6.1 (1.6) 7.1 (2.1)
Stroop Test Color-Word,

scoreM (SD) 21.3 (5.2) 22.3 (4.7) 24.2 (6.3) 20.7 (5.8) 21.7 (5.8) 21.9 (5.1) 19.8 (5.1) 23.6 (8.4)

Note. The smoker or drinker group is comprised of the smoking-nondrinker, drinking-nonsmoker, and drinking-smoker groups.
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Block 5 the possible two-way interactions of age, pack-
years, and drink-years were entered. The three-way inter-
action of Age3 Pack-Years3 Drink-Years was entered on
Block 6. Separate analyses were performed for the 3MS total,
the memory ability score, and the executive ability score.

Results of the multiple linear regression analyses for all
three cognitive measures are provided in Table 3. The set of
demographic variables consisting of gender, age, and years
of education accounted for significant variance in the gen-
eral cognitive score, the memory ability scores, and the
executive ability scores. Drink-years explained a signifi-
cant amount of variance on all cognitive measures, while
pack-years explained a significant amount of variance only
in memory scores. Specifically, drink-years explained 2.3%
of the variance in the 3MS scores, 4.8% of the variance in
the memory scores, and 4.9% of the variance in the color-
word scores above and beyond the control variables. These
effects of drinking were facilitative. Smoking explained only
1.8% of the variance in memory scores above and beyond
the control variables and had a negative impact on memory.

Effects of Drinking Intensity on Cognition

We explored the impact of drinking intensity on cognitive
performance by examining the performance scores, adjusted
for covariates, of three groups of drinkers: 116 lifetime
nondrinkers, 25 medium-intensity drinkers, and 18 high-

intensity drinkers. Because of insufficient sample sizes in
subgroups, analyses of intensity of cigarette use could not
be conducted.

Current or ex-drinkers with a sustained period of 30 to 60
drinks per month, regardless of length of drinking history,
were identified as medium-intensity drinkers. Current or
ex-drinkers with a sustained period of more than 119 drinks
per month, regardless of length of drinking history, were
identified as high-intensity drinkers. A one-way ANCOVA,
with age, years of education, years of diabetes treatment,
years of hypertension treatment, and smoking amount (num-
ber of cigarettes per day) as covariates, was used to test the
hypothesis of differences in performance on the global cog-
nitive and executive measures. A MANCOVA, employing
the same design, was used to examine differences in per-
formance for the three memory scores. Characteristics of
the groups whose data was used in these analyses are pro-
vided in Table 1. Performance scores for cognitive mea-
sures are also presented in Table 1.

Education was found to be a significant (p , .01) covari-
ate for all three abilities and age was found to be a signifi-
cant (p , .05) covariate for general cognitive ability. While
years of hypertension treatment significantly (p , .01) co-
varied with all three abilities, years of diabetes treatment
was found to significantly (p , .05) covary only with mem-
ory. Number of cigarettes per day was not found to be a
significant covariate.

Table 2. Results of ANCOVAs on general cognitive and
executive ability and of MANCOVA on memory measures
for presence of lifetime drinking and smoking

Source F p Eta2

General cognitive
Years of education 58.88 .00 .21
Age 6.60 .01 .03
Years of diabetes 0.27 .60 .00
Years of hypertension 9.11 .00 .04
Smoking 6.48 .01 .03
Drinking 1.76 .19 .00
Smoking3 Drinking 5.58 .02 .03

Executive
Years of education 35.63 .00 .14
Age .27 .60 .00
Years of diabetes 6.39 .24 .01
Years of hypertension 6.73 .01 .03
Smoking 0.55 .46 .00
Drinking .28 .60 .00
Smoking3 Drinking 3.11 .08 .01

Memory
Years of education 24.19 .00 .25
Age 3.88 .01 .05
Years of diabetes 1.06 .37 .01
Years of hypertension 7.76 .00 .10
Smoking 1.94 .12 .03
Drinking 1.34 .26 .02
Smoking3 Drinking 0.53 .66 .01

Table 3. Results of regression analyses for effects of lifetime
dose of alcohol and cigarettes on general cognitive, memory,
and executive abilities

Model R R2 RChange
2 FChange p

General cognitive
1 .641(a) .411 .411 32.57 .000
2 .646(b) .417 .006 .73 .485
3 .664(c) .440 .023 5.69 .018
4 .665(d) .442 .002 .38 .537
5 .669(e) .448 .006 .45 .716
6 .669(f ) .448 .001 .15 .701

Executive
1 .421(a) .177 .177 10.04 .000
2 .445(b) .198 .021 1.78 .173
3 .497(c) .247 .049 8.98 .003
4 .498(d) .248 .001 .24 .628
5 .506(e) .256 .008 .45 .719
6 .512(f ) .262 .006 1.13 .289

Memory
1 .550(a) .303 .303 20.27 .000
2 .559(b) .313 .010 .98 .377
3 .601(c) .361 .048 10.30 .002
4 .616(d) .379 .018 3.98 .048
5 .628(e) .394 .015 1.12 .342
6 .629(f ) .396 .002 .34 .560

Note. Variables entered in each sequential block: (a) sex, years of educa-
tion, age; (b) years of diabetes, years of hypertension; (c) drink-years,
(d) pack-years; (e) two-way interactions of pack-years, drink-years, and
age; (f ) three-way interaction of drink-years, pack-years, age.
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Drinking intensity was found to have a significant (p ,
.001) and substantial (explaining approximately 16% of the
variance) effect on general cognitive ability. The pattern of
covariate-adjusted 3MS scores wasU-shaped, with non-
drinkers and high-intensity drinkers both performing sig-
nificantly better than the low-intensity group (p , .01) but
not differently from each other. A smaller (explaining ap-
proximately 4% of the variance) but still significant (p ,
.05) pattern of results was found in the multivariate analy-
sis for the memory measures. Univariate follow-up tests
revealed that only the total score over trials was signifi-
cantly different (p , .05) among the groups. Again, the
pattern of covariate-adjusted scores wasU-shaped, with non-
drinkers and high-intensity drinkers both performing sig-
nificantly better than the low-intensity group (p , .05) but
not differently from each other. Drinking intensity did not
have a significant (p . .05) effect on executive ability.

DISCUSSION

This study was designed to examine the potential effects of
lifetime alcohol and tobacco consumption in elderly Afri-
can Americans. We approached this task in a variety of
ways, including studying (1) the effects of lifetime dose of
alcohol and cigarette consumption on cognition among
groups of abstainers, drinkers, and smokers, (2) the effects
of lifetime drinking and smoking dose on cognition in users,
and (3) the effects of intensity of lifetime dose of alcohol or
nicotine on cognition. These analyses were controlled by
excluding those individuals with medical histories of disor-
ders associated with cognitive decline and by adjusting cog-
nitive measures for the effects of hypertension, diabetes,
age, and education. The use of multiple cognitive measures
allowed for examination of function in several domains.

In summarizing the results, it is important to emphasize
that each of our analyses addressed a slightly different ques-
tion. The group analysis revealed that African American
elders may not suffer much consequence, relative to abstain-
ers, from drinking or smoking in isolation. The combina-
tion, however, may produce a small, deleterious effect on
general cognitive ability. The regression analyses, focused
only on those who used either or both alcohol and tobacco,
revealed that greater consumption of alcohol was associ-
ated with better cognitive performance across domains.
Higher levels of cigarette smoking, however, were associ-
ated with slightly lower memory performance. The some-
what inconsistent pattern of results from these two sets of
analyses were clarified by analyses of intensity data, which
produced evidence of nonlinear relationships. In these analy-
ses, drinking was found to have aU-shaped effect on global
cognitive ability and total acquisition in the memory trials.
Specifically, moderate users (approximately 1.5 drinks per
day) performed at a lower level than abstainers or heavy
users (approximately 5 drinks per day), who did not differ
from each other.

It should be noted that, when significant results were
obtained, effect sizes were small, not exceeding 5% of the
variance. A single exception was the effect of intensity of

drinking. In the intensity analyses, drinking explained ap-
proximately 16% of the variance in global cognitive ability
after adjusting for the contributions of control variables.
Practically, this was reflected in scores for nonusers and
heavy users obtaining covariate-adjusted scores that were
10–15% higher than those of medium drinkers.

Our results are inconsistent with the reported conclu-
sions of one other study of elderly, African Americans. In
that study, Hendrie et al. (1996) found an invertedJ-shaped
function between alcohol consumption and cognitive per-
formance in which light drinkers (,4 drinks per week)
outperformed lifelong abstainers, suggesting a possible fa-
cilitative effect of light alcohol consumption. Heavy con-
sumption (defined as.10 drinks per week) was associated
with poorer cognitive status. Effect sizes in the Hendrie
et al. study were uniformly small, however. For example,
the effect size (d) for the difference between abstainers and
heavy drinkers was less than .1 (see Hendrie et al., Table 2).

Our results are also inconsistent with those of our previ-
ous research (Schinka et al., 2002) with a White sample. In
that study, conducted with healthy, high SES, elderly on the
west coast of Florida and employing similar sets of analy-
ses, revealed no impact of drinking on essentially the same
set of cognitive measures. Notably, a curvilinear relation-
ship such as that revealed in our intensity analysis have
been found in Caucasian samples. For example, Elias et al.
(1999) found that higher cognitive performance was asso-
ciated with heavy drinking (2–4 drinks per day for women,
4–8 drinks per day for men) relative to abstainers, while
lighter drinkers performed at a lower level than abstainers.
In this study again, however, effect sizes were very small.
Although the effect sizes cannot be calculated from infor-
mation provided in tables in the Elias et al. study, signifi-
cance levels beyond .01 were not achieved in any analysis
despite samples sizes of 1,053 for women and 733 for men.

While we found that smoking, in itself, had no impact on
cognition, the combination of smoking and drinking was
found to have a small, deleterious effect on general cogni-
tive ability. Previous studies of the impact of smoking on
cognition have focused on predominantly Caucasian sam-
ples. Smoking has sometimes been found to be associated
with a decrement in cognitive function (Carmelli et al., 1999;
Galanis et al., 1997; Kilander et al., 1997; Launer et al.,
1996), but studies finding this association have not typi-
cally controlled for the impact of drinking. Because drink-
ing and smoking co-occur with such frequency, these findings
may reflect an underlying interaction of both behaviors.
Notably, there are a number of reports failing to find a
detrimental effect on cognition in smokers or ex-smokers
(Carmelli et al., 1997; Cervilla et al., 2000, Elwood et al.,
1999; Herbert et al., 1993; Schinka et al., 2002). Again,
with one exception (Schinka et al., 2002), these studies did
not examine the interactive effect of both drinking and smok-
ing. In the Schinka et al. study, neither smoking nor the
smoking by drinking interaction was found to have any
effect on cognition.

While not a primary focus of the study, it was interesting
that hypertension chronicity accounted for a significant por-
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tion of the variance in cognitive measures (usually second
only to education) in every analysis. Given that African
Americans as a group have more problems with hyperten-
sion than Whites (e.g., Resnick et al., 2001; Sacco, 2001;
Weir, 1997), this is a particularly disturbing finding. Pre-
ventive intervention, to avoid the cognitive sequelae asso-
ciated with chronic hypertension, is paramount.

Despite our attempts to attend to methodological issues
that could influence outcome, our study can be criticized
from the standpoint of its external validity. We excluded
individuals with disorders known to impact cognitive func-
tion, several of which (e.g., vascular disorders) are associ-
ated with drinking and smoking. While these restrictions
allowed examination of the direct effects of drinking and
smoking on cognition, they precluded examination of the
potential indirect and interactive effects that might be pro-
duced in the presence of such disorders. These effects can
only be examined in large samples with representative num-
bers of individuals who are both afflicted with the disorder
and for whom there is a sufficient range of use of alcohol
and cigarettes.

Other potential criticisms could be leveled against our
sample. In general, they had few years of education, thereby
limiting the generalizability of our findings. In addition, we
could not adequately test hypotheses with regard to smok-
ing intensity due to the dearth of heavy smokers in our
sample. Another weakness of our study was the inclusion of
only one executive measure. While the Stroop is associated
with frontal lobe functioning, the addition of other mea-
sures would likely have allowed for greater generalizabil-
ity. The addition of measures of other cognitive domains,
such as visuospatial ability, and of daily instrumental func-
tioning would also allow a more comprehensive examina-
tion of the impact of drinking and smoking. The study would
have also benefited from the use of better indices of disease
severity for hypertension and diabetes.

Finally, our study is susceptible to the shortcomings of
retrospective designs that rely heavily on the integrity of
participant recall of critical data such as amount and dura-
tion of use of alcohol and cigarettes. A single prospective,
longitudinal study in a mixed sample of elderly men (Car-
melli et al., 1997) failed to show an impact of drinking or
smoking on cognition over a period of 4–6 years at the
time of the baseline cognitive evaluation. Notably, this time
frame was sufficient, however, to demonstrate significant
changes in cognition attributable to factors such as depres-
sion, activity level, and health status.

Despite these limitations, this study is an important step
in understanding the cognitive sequelae of smoking and
drinking in the elderly African American population. In
Whites, a summary of studies to date would probably con-
clude that there is little evidence for meaningful detrimen-
tal effect of lifelong social drinking on cognition in the
elderly, but some evidence for a small beneficial effect at
heavier levels of consumption. For smoking, a summary
would probably conclude that there is insufficient evidence
to conclude whether there is any effect on cognition. A
summary of drinking studies in African Americans would

likely note the contradictory results of this study and those
of Hendrie et al. (1996). The most significant result in the
two studies is our finding of a detrimental effect of moder-
ate drinking on cognition, with no apparent harmful effect
of heavy drinking. Explanations for such a phenomenon
implicate relationships with mechanisms such as lipid pro-
duction and plasma concentrations (see Hendrie et al., 1996).
If confirmed in future studies, this finding may play a role
in helping to explain the complex interactions among fac-
tors that produce risk for Alzheimer’s disease that is 2 to 3
times higher for African Americans than for Whites (Tang
et al., 1998, 2001).

Additional studies would be most productive by examin-
ing the impact of drinking and smoking in combined sam-
ples of White and African American individuals. As we
have demonstrated, control of a large list of variables, in-
cluding hypertension, education, and age will be critical in
providing a focused examination of direct effects of these
behaviors across cognitive domains.

ACKNOWLEDGMENTS

The Hillsborough Elder African American Life Study was con-
ducted by a team of faculty at the University of South Florida,
working with people from the community of Tampa, Florida. The
study was funded by the National Alzheimer’s Association. Prep-
aration of this article was also supported in part by the Depart-
ment of Veterans Affairs. Portions of this work were presented at
the annual meeting of the American Psychological Association,
August 2002, Chicago.

REFERENCES

Benedict, R.H., Schretlen, D., Goninger, L., & Brandt, J. (1998).
Hopkins Verbal Learning Test–Revised: Normative data and
analysis of inter-form and test-retest reliability.Clinical Neuro-
psychology, 12, 43–55.

Carmelli, D., Swan, G.E., LaRue, A., & Eslinger, P.J. (1997). Cor-
relates of change in cognitive function in survivors from the
Western Collaborative Group Study.Neuroepidemiology, 16,
285–295.

Carmelli, D., Swan, G.E., Reed, T., Schellenberg, G.D., & Chris-
tian, J.C. (1999). The effect of apolipoprotein E epsilon 4 in
the relationships of smoking and drinking to cognitive func-
tion. Neuroepidemiology, 18, 125–133.

Cervilla, J.A., Prince, M., Joels, S., Lovestone, S., & Mann, A.
(2000). Long-term predictors of cognitive outcome in a cohort
of older people with hypertension.British Journal of Psychi-
atry, 177, 66–71.

Day, J.C. (1996). Population projections of the United States by
age, sex, race, and Hispanic origin: 1995 to 2050. Washington,
DC: US Bureau of the Census, Current Population Reports,
25–1130.

Dent, O.F., Sulway, M.R., Broe, G.A., Creasey, H., Kos, S.C.,
Jorm, A.F., Tennant, C., & Fairley, M.J. (1997). Alcohol con-
sumption and cognitive performance in a random sample of
Australian soldiers who served in the second world war.Brit-
ish Medical Journal, 314, 655–657.

Dufouil, C., Ducimetiere, P., & Alperovitch, A. (1997). Sex dif-
ferences in the association between alcohol consumption and

696 J.A. Schinka et al.

https://doi.org/10.1017/S1355617703950028 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617703950028


cognitive performance.American Journal of Epidemiology,
146, 405–412.

Edelstein, S.L., Kritz-Silverstein, D., & Barrett-Connor, E. (1998).
Prospective association of smoking and alcohol use with cog-
nitive function in an elderly cohort.Journal of Women’s Health,
7, 1271–1281.

Elias, P.K., Elias, M.F., D’Agostino, R.B., Sibershatz, H., & Wolf,
P.A. (1999). Alcohol consumption and cognitive performance
in the Framingham Heart Study.American Journal of Epide-
miology, 150, 580–589.

Elwood, P.C., Gallacher, J.E.J., Hopkinson, C.A., Pickering, J.,
Rabbitt, P., Stollery, B., Brayne, C., Huppert, F.A., & Bayer, A.
(1999). Smoking, drinking, and other life style factors and cog-
nitive function in men in the Caerphilly cohort.Journal of
Epidemiology and Community Health, 53, 9–14.

Folstein, M.F., Folstein, S.E., & McHugh, P.R. (1975). “Mini-
Mental State”: A practical method for grading the cognitive
state of patients for the clinician.Journal of Psychiatric Re-
search, 12, 189–198.

Galanis, D.J., Joseph, C., Masaki, K.H., Petrovitch, H., Ross, G.W.,
& White, L. (2000). A longitudinal study of drinking and cog-
nitive performance in elderly Japanese American men: The
Honolulu-AsiaAging Study.American Journal of Public Health,
90, 1254–1259.

Galanis, D.J., Petrovitch, H., Launer, L.J., Harris, T.B., Foley, D.J.,
& White, L.R. (1997). Smoking history in middle age and
subsequent cognitive performance in elderly Japanese-American
men.American Journal of Epidemiology, 145, 507–515.

Golden,C.J. (1978).StroopColorandWordTest.Chicago:Stoelting.
Hendrie, H.C., Gao, S., Hall, K.S., Hui, S.L., & Unverzagt, F.W.

(1996). The relationship between alcohol consumption, cogni-
tive performance, and daily functioning in an urban sample of
older black Americans.Journal of the American Geriatric
Society, 44, 1158–1165.

Herbert, L.E., Scherr, P.A., Beckett, L.A., Albert, M.S., Rosner,
B., Taylor, J.O., & Evans, D.A. (1993). Relation of smoking
and low-to-moderate alcohol consumption to change in cogni-
tive function: A longitudinal study in a defined community
of older persons.American Journal of Epidemiology, 137,
881–891.

Kilander, L., Nyman, H., & Lithell, M.B. (1997). Cognitive func-
tion, vascular risk factors and education. A cross-sectional study
based on a cohort of 70-year-old men.Journal of Internal Med-
icine, 242, 313–321.

Kubota, M., Nakazaki, S., Hirai, S., Saeki, N., Yamaura, A., &
Kusaka, T. (2001).Alcohol consumption and frontal lobe shrink-
age: Study of 1432 non-alcoholic subjects.Journal of Neurol-
ogy, Neurosurgery, and Psychiatry, 71, 104–106.

Launer, L.J., Feskens, E.J.M., Kalmijn, S., & Kromhout, D. (1996).
Smoking, drinking, and thinking: The Zutphen Elderly Study.
American Journal of Epidemiology, 143, 219–227.

Liao, D., Cooper, L., Cai, J., Toole, J.F., Bryan, N.R., Hutchinson,
R.G., & Tyrole, H.A. (1996). Presence and severity of cerebral
white matter lesions and hypertension, its treatment, and its
control. The ARIC Study. Atherosclerosis Risk in Communi-
ties Study.Stroke, 27, 2262–2270.

Liao, D., Cooper, L., Cai, J., Toole, J., Bryan, N., Burke, G., Sha-
har, E., Nieto, J., Mosley, T., & Heiss, G. (1997). The preva-
lence and severity of white matter lesions, their relationship
with age, ethnicity, gender, and cardiovascular disease risk fac-
tors: The ARIC Study.Neuroepidemiology, 16, 149–162.

Longstreth, W.T., Jr., Diehr, P., Manolio, T.A., Beauchamp, N.J.,

Jungreis, C.A., & Lefkowitz, D. (2001). Cluster analysis and
patterns of findings on cranial magnetic resonance imaging of
the elderly: The Cardiovascular Health Study.Archives of Neu-
rology, 58, 635–640.

Mukamal, K.J., Longstreth, W.T., Mittleman, M.A., Crum, R.M.,
& Siscovick, D.S. (2001). Alcohol consumption and subclini-
cal findings on magnetic resonance imaging of the brain in
older adults: The cardiovascular health study.Stroke, 32,
1939–1946.

Parsons, O.A. & Nixon, S.J. (1998). Cognitive functioning in so-
ber social drinkers: A review of the research since 1986.Jour-
nal of Studies on Alcohol, 59, 180–190.

Perret, E. (1974). The left frontal lobe of man and the suppression
of habitual responses in verbal categorical behaviour.Neuro-
psychologia, 12, 323–330.

Peterson, B.S., Kane, M.J., Alexander, G.M., Lacadie, C., Skud-
larski, P., Leung, H.C., May, J., & Gore, J.C. (2002). An event-
related functional MRI study comparing interference effects in
the Simon and Stroop tasks.Brain Research: Cognitive Brain
Research, 13, 427–440.

Resnick, H.E., Shorr, R.I., Kuller, L., Franse, L., & Harris, T.B.
(2001). Prevalence and clinical implications of American Dia-
betes Association-defined diabetes and other categories of glu-
cose dysregulation in older adults: The health, aging and body
composition study.Journal of Clinical Epidemiology, 54,
869–876.

Sacco, R.L. (2001). Newer risk factors for stroke.Neurology, 57,
S31–S34.

Schinka, J.A., Vanderploeg, R.D., Rogish, M., Graves, A.B., Mor-
timer, J.A., & Ordorica, P.I. (2002). Effects of alcohol and
cigarettes on cognition in elderly adults.Journal of the Inter-
national Neuropsychology Society, 8, 811–818.

Swan, G.E., Carmelli, D., & Cardon, L.R. (1996). The consump-
tion of tobacco, alcohol, and caffeine in Caucasian male twins:
A multivariate genetic analysis.Journal of Substance Abuse, 8,
19–31.

Swan, G.E., DeCarli, C., Miller, B.L., Reed, T., Wolf, P.A., &
Carmelli, D. (2000). Biobehavioral characteristics of nonde-
mented older adults with subclinical brain atrophy.Neurology,
54, 2108–2114.

Tabachnick, B.G. & Fidell, L.S. (1996).Using multivariate statis-
tics (3rd ed.). Boston: Allyn and Bacon.

Tang, M.X., Stern, Y., Marder, K., Bell, K., Gurland, B., Lantigua,
R., Andrews, H., Feng, L., Tycko, B., & Mayeux, R. (1998).
The APOE-epsilon 4 allele and the risk of Alzheimer disease
among African Americans, whites, and Hispanics.Journal of
the American Medical Association, 279, 751–755.

Tang, M.X., Cross, P., Andrews, H., Jacobs, D.M., Small, S., Bell,
K., Merchant, C., Lantigua, R., Costa, R., Stern, Y., & Mayeux,
R. (2001). Incidence of AD in African-Americans, Caribbean
Hispanics, and Caucasians in northern Manhattan.Neurology,
56, 49–56.

Teng, E.L. & Chui, H.C. (1987). The Modified Mini-Mental
State (3MS) examination.Journal of Clinical Psychiatry, 48,
314–318.

True, R.W., Xian, H., Scherrer, J.F., Madden, P.A.F., Bucholz,
K.K., Heath, A.C., Eisen, S.A., Lyons, M.J., Goldberg, J., &
Tsuang, M. (1999). Common genetic vulnerability for nicotine
and alcohol dependence in men.Archives of General Psychia-
try, 56, 655–661.

Weir, M.R. (1997). Hypertension in elderly African-Americans.
American Journal of Geriatric Cardiology, 6, 13–20.

Effects of alcohol and cigarette use 697

https://doi.org/10.1017/S1355617703950028 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617703950028

