UCSF

UC San Francisco Previously Published Works

Title

History of drinking problems diminishes the protective effects of within-guideline drinking
on 18-year risk of dementia and CIND

Permalink

https://escholarship.org/uc/item/5283w24w|

Journal
BMC Public Health, 21(1)

ISSN
1471-2458

Authors

Brennan, Penny L
Holahan, Charles ]
Moos, Rudolf H

Publication Date
2021

DOI
10.1186/s12889-021-12358-4

Peer reviewed

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/5283w24w
https://escholarship.org/uc/item/5283w24w#author
https://escholarship.org
http://www.cdlib.org/

Brennan et al. BMC Public Health (2021) 21:2319
https://doi.org/10.1186/512889-021-12358-4

BMC Public Health

RESEARCH Open Access
®

Check for
updates

History of drinking problems diminishes
the protective effects of within-guideline
drinking on 18-year risk of dementia and CIND

Penny L. Brennan'", Charles J. Holahan?, Rudolf H. Moos® and Kathleen K. Schutte®

Abstract

Objective: To examine the moderating effect of older adults’history of drinking problems on the relationship
between their baseline alcohol consumption and risk of dementia and cognitive impairment, no dementia (CIND)
18years later.

Method: A longitudinal Health and Retirement Study cohort (n=4421) was analyzed to demonstrate how older
adults'baseline membership in one of six drinking categories (non-drinker, within-guideline drinker, and outside-
guideline drinker groups, divided to reflect absence or presence of a history of drinking problems) predicts dementia
and CIND 18years later.

Results: Among participants with no history of drinking problems, 13% of non-drinkers, 5% of within-guideline
drinkers, and 9% of outside-guideline drinkers were classified as having dementia 18-years later. Among those with a
history of drinking problems, 14% of non-drinkers, 9% of within-guideline drinkers, and 7% of outside-guideline drink-
ers were classified with dementia. With Non-Drinker, No HDP as reference category, being a baseline within-guideline
drinker with no history of drinking problems reduced the likelihood of dementia 18 years later by 45%, independent
of baseline demographic and health characteristics; being a baseline within-guideline drinker with a history of drink-
ing problems reduced the likelihood by only 13% (n.s.). Similar patterns obtained for the prediction of CIND.

Conclusions: For older adults, consuming alcohol at levels within validated guidelines for low-risk drinking may offer
moderate long-term protection from dementia and CIND, but this effect is diminished by having a history of drinking
problems. Efforts to predict and prevent dementia and CIND should focus on older adults’ history of drinking prob-
lems in addition to how much alcohol they consume.

Keywords: Older adults, Alcohol consumption, Drinking problems, Dementia, CIND

Introduction
Almost 6 million Americans live with Alzheimer’s Dis-

impairment, but no dementia (CIND)) [1-4]. Prevalence
of ADRD and CIND are expected to expand dramatically

ease and related dementias (ADRD), and more than
one-third of U.S. adults over age 70 experience cogni-
tive difficulties that fall short of dementia but signifi-
cantly interfere with their daily functioning (cognitive
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in the next several decades, fueled by the aging and size of
post-World War II “baby boom” cohorts. This will dimin-
ish the length and quality of life of older adults, the health
and well-being of their care providers, and expand costs
associated with older adults” health care [1, 5]. Thus, it is
a public health priority to identify potentially modifiable
predictors of ADRD and CIND in late life [6-10].
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Older adults’ use of alcohol is an important, poten-
tially modifiable risk factor for ADRD and CIND
[6-15]. Research in this area has developed along
two separate lines: One has focused on the associa-
tion between the quantity of alcohol that older adults
consume and the degree of their cognitive impair-
ment. Although findings in this area are not completely
consistent, they suggest overall that there is a “U”- or
“inverted ]” - shaped relationship between how much
alcohol older adults consume and their subsequent risk
of dementia and impaired cognitive function, wherein
risk is least among “moderate” drinkers, and highest
among non- and “heavy” drinkers [6-8, 12-14, 16—19].

A second, smaller line of research has focused on the
relationship between having a history of drinking prob-
lems and subsequent risk of dementia or CIND. This
line of inquiry is important to pursue because drink-
ing problems or symptoms of alcohol use disorder
(i.e., negative physical, psychological, and social conse-
quences of alcohol use) are not synonymous with heav-
ier alcohol consumption. In general, drinking problems
are positively associated with higher amounts of alco-
hol consumption [20, 21] but these associations are
often moderate, highlighting the fact that it is possible
to have drinking problems even in the context of low-
level alcohol consumption and the converse: people
can suffer few or no apparent negative consequences of
alcohol use despite consuming large quantities of alco-
hol. Further, having drinking problems may be indica-
tive of using alcohol in ways that, cumulatively over the
adult life course, result in metabolic changes, nutri-
tional deficiencies, and other central nervous system
changes linked to elevated risk of dementia and CIND
[10, 11, 22, 23]. In support of this idea, two studies of
older adults reported positive associations between
having a history of drinking problems and later, lower
cognitive function scores, over intervals ranging from
6 to 18years [10, 11]. However, another study of older
adults [17] found neither cross-sectional nor 3-year
prospective associations between affirming a history of
drinking problems and cognitive function scores.

Several factors limit the interpretability of findings
from both of these lines of research. Definitions of “light’,
“moderate”, and “heavy” drinking have varied widely
among studies of older adults’ alcohol consumption
and cognitive function outcomes [6, 8, 14, 24]. Moreo-
ver, most studies in this area have used cross-sectional
or short-term follow-up designs. For example, of the 30
studies reviewed by Beydoun and colleagues [9], fewer
than half were longitudinal and these had an average
length of about 8years. This is problematic because short
follow-up intervals may prevent the detection of cogni-
tive decline and dementia onset among older adults,
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especially if they cover periods very early, or very late, in
the later life-span [8, 13].

This study seeks to overcome these limitations in sev-
eral ways. First, we focus on amounts of alcohol con-
sumption that are within and outside validated clinical
and public health guidelines for low risk levels of alco-
hol consumption by men and by women, rather than by
inconsistently defined “light’, “moderate’, and “heavy”
amounts of alcohol consumption. Second, we examine
the relationship between baseline alcohol consumption
and subsequent dementia and CIND risk over a long
time interval, beginning with when study participants are
about age 60, and extending for the next 18years. Finally,
rather than separately examining the influence of amount
of alcohol consumption and history of drinking problems
on subsequent cognitive function, we will integrate these
effects in our predictive models. Specifically, we will
determine whether having a history of drinking problems
has a moderating influence on the inverted-J or U-shaped
relationship often found to describe the relationship
between how much alcohol older adults consume and
their cognitive function outcomes.

Based on the prior literature, we expect to find, among
older adults with no history of drinking problems, an
inverted-J or U-shaped relationship, wherein the preva-
lence of dementia and CIND will be highest among
non-drinkers and outside-guideline drinkers, and low-
est among within-guideline drinkers. We predict that,
among older adults with a history of drinking problems,
these inverted-]J or U-shared curves will be amplified:
non-drinkers, within-guideline drinkers, and outside-
guideline drinkers will all have elevated prevalence of
dementia and CIND compared to their counterparts
with no history of drinking problems. We will determine
whether these relationships hold independent of partici-
pants’ baseline demographic and health characteristics
because these are important confounding factors known
to influence both older adults’ use of alcohol and their
risk of cognitive impairment [7, 13].

Method
Sample
The sample was drawn from the parent Health and
Retirement Study (HRS), which has conducted biennial
assessments of the health and economic characteristics
of adults age 50+ since 1992. HRS longitudinal data have
high follow-up rates and few missing data [25, 26].
Because cross-wave item content of HRS alcohol use
measures did not become identical until 1996, this is
the earliest available baseline assessment point for lon-
gitudinal study of HRS participants’ alcohol consump-
tion [27, 28]. The HRS sample for this investigation
(n=4412) comprises HRS participants age 55 to 65
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who completed the HRS 1996 core interview, survived
18years, and provided self- or proxy-reported informa-
tion about their cognitive function in the HRS 2014 core
interview. This longitudinal sample consisted of about
50% of the participants who completed the baseline 1996
HRS core interview. At baseline 1996 assessment, par-
ticipants who would die or be unable to fully participate
in the 2014 HRS core interview were somewhat more
likely to be male (X*(18229)=64.6, p<.01), non-white
(X*(18229) =24.0, p < .01), older (F(1,8227) =93.6, p<.01),
less educated (F(1,8223)=101.2, p<.01)), lower income
(F(1,7678)=118.4, p<.01), and less healthy, as indicated
by having more medical conditions (F(1,8227)=427.3,
p<.01) and more depressive symptoms (F(1,8227) =68.8,
p<.01), than were the members of our 18-year HRS lon-
gitudinal sample. They were also somewhat more likely
to smoke (X?(18229)=198.3, p<.01), have a history of
drinking problems (F(1,4129)=49.9, p <. 01), and to con-
sume more drinks per week (F(1,4129)=12.9, p<.01).

Measures

Demographic characteristics

Included baseline age, sex (female=1, male=0), race
(white=1, non-white=0), years of education, and fam-
ily income. We indexed socioeconomic status (SES) as
the average of a participant’s years of education and cur-
rent annual family income, using standard scores for both
measures to equate their scales [29].

Health characteristics

Included baseline smoking status (yes=1, no=0), body
mass index (BMI), and medical conditions, a count of
8 possible diagnosed medical conditions (e.g., cancer,
diabetes), and depressive symptoms, assessed with the
CES-D [30]. Cronbach’s alpha for this scale was .79. The
HRS CES-D has good construct validity [31].

Drinking characteristics

In HRS interviews, amount of alcohol consumed is
assessed with two questions: “In the last 3 months, on
days you drank, about how many drinks did you have?”
and “In the last 3 months, on average, how many days
per week have you had any alcohol to drink (For exam-
ple, beer, wine, or any drink containing liquor)?”. We
used participants’ responses to these items to determine
whether or not they met (“within-guideline”) or exceeded
(“outside-guideline”) validated and widely used clinical
and public health guidelines [32-36] for drinking at low
risk of developing alcohol use disorders. These guidelines
for women are: < 3 drinks per day and < 7 drinks per
week; for men they are <4 drinks per day and < 14 drinks
per week. Non-drinkers were HRS participants who had
not consumed alcohol in the last 3 months.
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HRS participants’ history of drinking problems is
assessed only at their initial interview, at entry to the HRS
study, using the CAGE measure [37, 38], a screening tool
used to distinguish between individuals, including older
adults, with and without drinking problems [39, 40].
CAGE items comprise participants’ responses to four
questions: “Have you ever felt that you should cut down
on drinking?; “Have people ever annoyed you by criti-
cizing your drinking?”; “Have you ever felt bad or guilty
about drinking?’;, and “Have you ever taken a drink first
thing in the morning (‘eyeopener’) to steady your nerves
or get rid of a hangover?” Because HRS participants’
CAGE responses were skewed toward having no history
of drinking problems, we created a dichotomous history
of drinking problems variable (0=no; 1=yes) indicating
occurrence of one or more of the CAGE experiences at
some point in life.

Cognitive function at 18-year follow-up

We assessed participants’ 2014 cognitive function using
the Langa-Weir Classification of Cognitive Function [3].
This measure uses both HRS self-reported, and HRS
proxy-reported, 2014 cognitive function information.
HRS self-respondents (94% of the sample) were assessed
with a 27-point cognitive function scale, adapted from
the Telephone Interview for Cognitive Status (TICS) [41,
42]. Based upon relationships between TICS and HRS
ADAMS cognitive function scores [2], three levels of
cognitive function were defined: Normal (12-27 points),
Cognitively Impaired but not Demented (CIND) (7-11
points), and Demented (0-6 points).

To include the cognitive function data of HRS partici-
pants unable to self-respond to the 27-point cognitive
function test (6% of the sample), Langa and colleagues [2,
43] developed an 11-point cognitive function scale com-
prised of items assessing: (1) participants’ performance of
instrumental activities of daily living, and their memory
(2) as judged by a proxy respondent (e.g., spouse or child),
and (3) as judged by the HRS interviewer. Cut-points for
this cognitive function scale were: Normal (0-2 points),
CIND (3-5 points), and Demented (6—11 points). Using
a participant’s self-response or proxy cognitive function
classification, which are mutually exclusive categories
in the data, Langer and colleagues calculate an overall
summary classification, the Langa-Weir Classification of
Normal, CIND, or Demented cognitive function status.
Participants fall into only one of these categories.

Statistical analyses

Data were analyzed using descriptive statistics and multi-
nomial logistic regression analyses. Multinomial logistic
regressions that have both a categorical predictor with
three or more levels, and a categorical outcome with
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three or more levels, have two reference groups: one per-
taining to the predictive variable and one pertaining to
the outcome variable. In this investigation, the reference
group for the predictive drinking group variable was non-
drinkers with no history of drinking problems. For the
outcome variable it was cognitive function labeled “nor-
mal” according to the Langa-Weir classification scheme.
All methods used in this investigation were performed in
accordance with relevant guidelines and regulations.

Results

Demographic, health, and drinking characteristics

at baseline in 1996

At baseline assessment in 1996, participants were on
average about 60years old; the sample was 59% female,
and 82% white. Participants had completed an average
of 12.5years of education, and had an average household
income of about $100,000 per year (Table 1). About 15%
of participants smoked and had, on average, one diag-
nosed medical condition. Participants’ average BMI was
about 27, mid-range overweight [44]. On average, partici-
pants had at least one depressive symptom, such as feel-
ing slowed down, or having trouble sleeping.

At baseline, 21% of the overall sample affirmed one or
more of the CAGE items used to assess presence of some
history of drinking problems. Of these participants, 31%
affirmed only the “cut down” item; 17% affirmed only one
of the other three CAGE items; 26% affirmed two of the
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four items; and 26% affirmed three or more of the items
(not shown).

At baseline, participants had an average of 0.40 cur-
rent or past drinking problems, as assessed by the CAGE,
consumed just over 1.5 drinks per drinking occasion,
and drank a total of about 5 drinks per week (Table 1).
About 47% of participants were Non-Drinkers, 48% were
Within-Guideline Drinkers, and about 6% were Outside-
Guideline Drinkers. Among Non-Drinkers, about 16%
had a history of drinking problems; this was true of 21%
of Within-Guideline Drinkers and almost 59% of Out-
side-Guideline drinkers.

Predicting 18-year dementia from baseline drinking group
According to the Langer-Weir Classification criteria, at
the 18-year follow-up almost 70% of the overall sample
had Normal cognitive function, 9% had Dementia, and
21% had CIND. Figure 1 shows the percentage of partici-
pants classified with Dementia at the 18-year follow-up,
by 1996 drinking group classification. Among partici-
pants with no history of drinking problems (grey shading),
about 13% of Non-Drinkers, 5% of Within-Guideline
Drinkers, and 9% of Outside-Guideline Drinkers were
classified as having dementia. Among participants with
a history of drinking problems (black shading), 14% of
Non-Drinkers, 9% of Within-Guideline Drinkers, and 7%
of Outside-Guideline Drinkers were classified as having
dementia.

Table 1 Baseline (1996) demographic, health, and drinking characteristics in overall sample and by drinking group

Overall sample  Non-drinkers

Within-guideline Outside-guideline

(n =2052) drinkers drinkers
(n=2113) (n=247)
NoHDP YesHDP NoHDP YesHDP NoHDP YesHDP F/X? p-value
Demographic Characteristics
Age (M) 59.5 59.6 593 59.5 594 595 59.3 1.01 410
Sex (% female) 59.0 73.0 380 570 300 63.0 40.0 844 .000
Race (% white) 819 77.2 72.7 876 82.0 89.2 88.3 18.0 .000
Education (M, yrs) 125 1.7 11.5 132 129 12.8 12.8 492 .000
Income (in thousands) 108.1 759 81.1 1339 142.7 148.0 120.2 31.2 .000
Health Characteristics
Smoking 152 128 17.7 137 204 274 310 12.54 .000
Medical conditions 1.1 1.2 1.2 1.0 1.0 1.1 1.0 124 .000
BMI 27.3 27.8 28.1 269 27.2 264 266 948 .000
Depressive symptoms 0.9 1.1 13 0.7 0.9 0.8 1.0 12.7 .000
Drinking Characteristics
N of drinking problems (M) 04 0.0 22 0.0 16 0.0 1.7 4776.1 000
N of drinks (per occasion) (M) 17 0.0 0.0 13 16 33 43 4242 000
N of drinks (total per week) (M) 4.8 0.0 0.0 24 44 17.1 242 756.7 000

Note: HDP History of Drinking Problems, M mean, % percentage
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Fig. 1 Percentage participants classified with dementia at 18-year follow-up, by baseline 1996 drinking group

The apparent protective effect of within-guideline
drinking at baseline on risk of dementia 18 years later
is statistically significant (top half of Table 2). In a pre-
dictive model unadjusted for baseline demographic
and health characteristics, within-guideline drinkers
with no history of drinking problems were 67% less
likely than baseline non-drinkers with no history of
drinking problems to be classified as having dementia
18 years later. Within-guideline drinkers with a history
of drinking problems were 37% less likely to be clas-
sified as having dementia. In this model, the protec-
tive effect of drinking also included outside-guideline
drinkers with a history of drinking problems: they
were 50% less likely than non-drinkers with no drink-
ing-problem history to be classified as having demen-
tia 18 years later.

Independent of baseline demographic charac-
teristics, within-guideline drinkers with no history
of drinking problems reduced chances of demen-
tia by 48%, whereas those with a history of drink-
ing problems reduced them by only 9%. Independent
of baseline demographic and health characteristics,
within-guideline drinkers with no history of drinking
problems were 45% less likely to have dementia; those
with a history of drinking problems at baseline were
only 13% less likely to be classified as having demen-
tia, and this effect was not statistically significant.
Any protective effect of drinking outside guidelines
was diminished, and no longer statistically significant,
once baseline demographic and health characteristics
were statistically controlled.

Predicting 18-year CIND from baseline drinking group
Figure 2 shows the distribution of percentage partici-
pants with CIND classification by baseline drinking
group. Among participants with no history of drinking
problems (grey shading), 24% of Non-Drinkers, 17% of
Within-Guideline Drinkers, and 19% of Outside-Guide-
line Drinkers were classified as having CIND. Among
participants with a history of drinking problems (black
shading), 30% of Non-Drinkers, 21% of Within-Guideline
Drinkers, and 24% of Outside-Guideline Drinkers were
classified with CIND.

The bottom half of Table 2 shows that, in an unadjusted
predictive model, relative to non-drinkers with no his-
tory of drinking problems, non-drinkers with a history of
drinking problems were 41% more likely to have CIND.
Those who drank within-guidelines and had no history
of drinking problems were 43% less likely to be classified
with CIND.

After adjusting for baseline demographic and health
characteristics, only within-guideline drinking, with no
history of drinking problems, had a statistically signifi-
cant effect on likelihood of CIND: It was a modest 21%
reduction of risk of CIND.

Discussion

Past research on the effects of older adults’ drinking on
their risk of dementia and cognitive impairment has
comprised two separate streams of research: one focused
on average quantity of alcohol consumed, and another on
history of drinking problems, as predictors of dementia
and CIND. Here, we integrated these two approaches,
showing how a history of drinking problems moderates
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Table 2 Multinomial regressions predicting Langa-Weir classification of DEMENTIA and CIND at 18-year follow-up from baseline
(1996) drinking group classification

Unadjusted Adjusted for demographic Adjusted for demographic and
characteristics health characteristics
OR d w p-value OR I w p-value OR CI w p-value
DEMENTIA
Baseline Characteristics
Drinking Group
ND: No HDP _ _ _ _ _ _ _ _ _
ND: Yes HDP 127 (O 89,1.80) 174 .19 127 (O 86,1.86) 144 23 1.20 ( ,1.77) 081 369
WG: No HDP 0.33 (0.26,043) 676 .00 0.52 (040, 0. 69) 20.97 .00 0.55 (041,.073) 1734  .000
WG: Yes HDP 0.63 (044,091) 062 01 091 (061,135 023 63 087 (058,1300 048 490
OG: No HDP 061 (030,124) 188 .17 1.01  (048,2.13) 0.00 98 1.00 (047,2.12) 0.00 994
OG: Yes HDP 0.50 (0.26,098) 413 .04 0.77 (038,156) 052 47 073  (0.36,147) 0.79 375
Demographic
Age 1.14 (1.10,1.19) 5291 .00 115 (1.11,1.19) 5433 .000
Female 095 (0.74,1.200 0.20 66 089 (0.69,1.14) 087 351
White 0.34 (026,043) 7474 00 0.36 (028046) 6386  .000
SES 0.28 (0.23,0.33) 19062 .00 0.30 (0.25,036) 15523 .000
Health
N medical conditions 1.24 (1.11,138) 15.19 000
Smoking 1.50 (1.11,202) 7.14 .008
BMI 102 (1.00,1.04) 275 097
Depression 107 (099,1.14) 332 069
CIND
Baseline Characteristics
Drinking Group
ND: No HDP _ _ _ _ _ _ _ _ _
ND: Yes HDP 1.41 ( 08,185 064 .01 1.33 (O 99,1.78) 3.69 055 1.26 (O 94,169 240 21
WG: No HDP 0.57 (048,067) 423 .00 0.78 (065,094) 6.87 009 0.79 (065 095) 6.28 012
WG: Yes HDP 078 (060,1.000 036 .06 098 (0.74,130) 0.02 891 095 (0.71,1.26) 0.14 .706
OG: No HDP 0.68 (040,1. 13) 223 14 097 (0.56,167) 001 914 089 (051,157) 0.15 695
OG: Yes HDP 092 (061,137) 017 68 121 (0791 86) 0.75 385 1.08 (O 70,1.68) 0.13 719
Demographic
Age 1.08 (1.051.10) 3130  .000 1.08 (1.051.11) 350 .000
Female 0.83 (0.70,098) 5.06 024 0.79 (0.66, 0. 93) 7.79 005
White 0.36 (0.30,044) 11331 .000 0.39 (0.32,047) 96.83 .000
SES 0.41 (036,047) 19595 .000 0.44 (0.39,0.50) 15936 .000
Health
N medical conditions 116 (1.07,1.26) 1370  .000
Smoking 1.41 (114,175 1024 001
BMI 1.01  (1.00,1.03) 0255 an
Depression 1.09 (1.03,1.14) 1017 001
-Log-Likelihood 68.96 (X2=133.86,df=10,p =.000) 464.02 (X2=811.73,df=18, p =.000) 11 (X2=2861.09, df =26,
= 001)
Nagelkerke Pseudo R2 =. 037 210 225

Note: ND Non-Drinker, WG Within-Guideline, OG Outside-Guideline, OR Odds ratio, C/ Confidence interval, W Wald statistic

average alcohol consumption in predicting cognitive
impairment and dementia. First, among participants
with no history of drinking problems, we highlighted the

prospective association between within-guideline alcohol
consumption and later enhanced cognitive function in
aging. Next, we showed that having a history of drinking
problems (i.e., consuming alcohol in ways that result in
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negative physical, psychological, or social consequences)
diminishes the advantageous association between
within-guideline alcohol use and cognitive function and
can exacerbate the adverse association between outside-
guideline drinking and cognitive impairment.

Building on previous research [6-8, 12-14, 16—-19], we
found — among participants with no history of drinking
problems — a shallow inverted-J- or U-shaped relation-
ships between baseline quantity of alcohol consumption
and risk of dementia and CIND. That is, among older
adults with no history of drinking problems, within-
guideline drinkers, compared to non-drinkers and out-
side-guideline drinkers, showed reduced risk of dementia
and CIND 18years later.

Within-guideline alcohol consumption among indi-
viduals with no history of drinking problems may exert
protective effects against dementia and CIND by elevat-
ing antioxidant and HDL lipoprotein levels [45] and
through decreasing fibrinogen level and plasma viscosity
[46]. This level of alcohol consumption may also increase
brain-derived neurotrophic factor, which promotes brain
plasticity and development [19]. More generally, an
underlying association between within-guideline alcohol
consumption and better overall cardiovascular health
may, in part, explain enhanced cognitive functioning [46].

Extending previous research [10, 11], we demonstrated
that a history of drinking problems altered the inverted-]J
and U-shaped relationships between the within-guideline
alcohol consumption and enhanced cognitive function
observed among individuals with no history of drinking
problems. In the context of having a history of drinking
problems, the associations of non-drinking and outside-
guideline drinking with poorer cognitive function were
generally amplified, and the relationship of within-guide-
line drinking to better cognitive function was diminished.

The mechanisms whereby within-guideline alcohol
consumption may provide protection against cognitive

loss appear to be counteracted by having a history of
drinking problems. One reason may be that people with
histories of drinking problems are more likely to engage
in episodic heavy or binge drinking compared to those
with no history of drinking problems [47, 48]. Concen-
trated, high-volume ethanol delivery to the brain can
damage brain metabolism and morphology [45]. Exces-
sive alcohol use results in under-nutrition of brain cells
through metabolic changes and reduced folate and thia-
mine [6, 45]. In addition, high alcohol exposure causes
neuroinflammation, neuron loss, reduced brain volume,
and is linked to increased cardiovascular risks involv-
ing hypertension, atrial fibrillation, cardiomyopathy,
and stroke, which may partially explain poorer cognitive
function [6, 45].

High-volume ethanol delivery in earlier adulthood
may have far-reaching consequences for late-life risk of
dementia and CIND. Heavy and binge drinking in ado-
lescence and early adulthood have been shown associated
with alterations in brain morphology, neural functioning
and structure, and performance on cognitive function
tasks (e.g., [49, 50]) though it is not yet known whether or
how alcohol-related changes in brain structure and func-
tion in earlier life influence subsequent risk of dementia
and CIND for older adults.

This study had several strengths, including a large
sample size, a longitudinal design featuring an 18-year
follow-up interval, and use of validated classification
systems to assess alcohol consumption levels and cog-
nitive function outcomes. However, it also had limita-
tions. The HRS measure of history of drinking problems
is completed only once, when participants first enter
the study, comprises only four items, and indicates
only whether participants have “ever” experienced the
items. Accordingly, it is not possible to infer the time
of onset, duration, or severity of participants’ drinking
problems over the life course. The outside-guideline
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drinking group was small, which may have diminished
the likelihood of our detecting effects of membership
in this group on cognitive function outcomes. Moreo-
ver, although our research design has the benefit of
temporal precedence between predictive and outcome
variables, it does not demonstrate a causal link between
alcohol consumption and cognitive function. Although
we controlled for key sociodemographic and health fac-
tors, there may be other variables associated with alco-
hol use and cognitive function that were uncontrolled
and account for the associations we found between
participants’ initial drinking behaviors and subsequent
cognitive function. Finally, the 18-year longitudinal
cohort studied here was subject to selective survival
and other attrition processes that must be considered
in interpreting the findings [51]. Our findings are gen-
eralizable only to younger-older adults, who survived
18years, and from whom self-report or proxy-based
cognitive function assessments could be obtained at
follow-up. Moreover, selective survival and other attri-
tion processes have likely masked the full impacts of
alcohol use on cognitive function for members of the
overall HRS 1996 study cohort. For example, over the
18-year span of this investigation, the costs of alcohol
misuse for cognitive function among participants who
were, at baseline in 1996, younger, sicker, and more
disadvantaged educationally, economically, and with
respect to drinking history, may have been consider-
able, but because these participants were more likely
to be culled from our longitudinal sample due to death
and physical or cognitive incapacitation, we cannot
estimate those costs from our longitudinal sample data.

Conclusions

For older adults, consuming alcohol at levels within vali-
dated guidelines for low-risk drinking may offer some
long-term protection from dementia and CIND, but
this effect is diminished by having a history of drinking
problems. This finding has potential public health sig-
nificance. It reinforces previous findings [52, 53] show-
ing that low-risk drinking by older adults requires that
they avoid both high levels of alcohol consumption and
a signature drinking behavior associated with history of
drinking problems, the practice of clustering many drinks
within single drinking occasions, a behavior known to
be increasing among older adults in the U.S. through-
out the past decade [54, 55]. Clinical and public health
efforts aimed at prediction and prevention of dementia
and CIND may be improved by shifting emphasis from
an exclusive focus on how much alcohol older adults
consume to also include consideration of their problem-
drinking histories and patterns of alcohol use.
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