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OBJECTIVES: To examine the prevalence of unhealthy
drinking patterns in community-dwelling older adults and
its association with sociodemographic and health charac-
teristics.

DESIGN: Cross-sectional analysis of nationally represen-
tative survey data.

SETTING: The data source was the 2003 Access to Care
file of the Medicare Current Beneficiary Survey, which rep-
resents the continuously enrolled Medicare population.

PARTICIPANTS: Community-dwelling Medicare benefi-
ciaries aged 65 and older (N 5 12,413).

MEASUREMENTS: The prevalence of unhealthy alcohol
use by older adults defined in relation to two parameters of
recommended limits: monthly use exceeding 30 drinks per
typical month and ‘‘heavy episodic’’ drinking of four or
more drinks in any single day during a typical month in the
previous year. Sociodemographic and health status vari-
ables were also included.

RESULTS: Nine percent of elderly Medicare beneficiaries
reported unhealthy drinking, with higher prevalence in men
(16%) than women (4%). In logistic regression analyses
with the full sample, higher education and income; better
health status; male sex; younger age; smoking; being white;
and being divorced, separated, or single were associated
with higher likelihood of unhealthy drinking. Among
drinkers, in addition to sociodemographic variables, self-
reported depressive symptoms were positively associated
with unhealthy drinking. Among unhealthy drinkers, race

and ethnicity variables were associated with likelihood of
heavy episodic drinking.

CONCLUSION: Almost one in 10 elderly Medicare ben-
eficiaries report exceeding recommended drinking limits.
Several distinct unhealthy drinking patterns were identified
and associated with sociodemographic and health charac-
teristics, suggesting the value of additional targeted ap-
proaches within the context of universal screening to
reduce alcohol misuse by older adults. J Am Geriatr Soc
56:214–223, 2008.
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Unhealthy use of alcohol by older adults is a serious
problem and is underidentified and undertreated.1

Unhealthy alcohol use has been defined as encompassing
risky use, problem drinking, and alcohol disorders includ-
ing abuse and dependence.2 The costs in dollars and health
effects arising from older adults’ unhealthy alcohol use are
substantial, and the magnitude is likely to grow as the large
baby-boom generation ages. Elderly people are hospitalized
for conditions associated with alcohol at approximately the
same rate as for myocardial infarction.3 Alcohol use can
result in falls leading to hip fracture, a leading cause of
death in this group.4 Older adults’ higher sensitivity and
poorer ability to metabolize alcohol contribute to higher
risk at a given level of use.4 Furthermore, alcohol can
exacerbate medical disorders that are common in elderly
people, including congestive heart failure and hyperten-
sion.4 The potential for adverse interactions between alco-
hol and medications adds to the risk. These risks must be
taken into account along with the more highly publicized
findings of health benefits associated with moderate drink-
ing5–7 in determining appropriate recommendations for
older adults’ alcohol consumption.

Recommended drinking limits are lower than for
younger people. National Institute on Alcohol Abuse and
Alcoholism (NIAAA) and American Geriatrics Society
(AGS) clinical guidelines currently define risky drinking
amounts for people aged 65 and older as more than seven
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drinks per week or more than three drinks on any single
day.8,9 Among elderly people, exceeding these limits is as-
sociated with significant interpersonal and functioning
problems.10 Substance Abuse and Mental Health Services
Administration recommendations are similar but note that
older women should drink somewhat less than men and set
the single-occasion threshold at no more than two drinks.1

For those with health conditions exacerbated by alcohol or
using medications with which alcohol is contraindicated,
even lower limits or abstinence are recommended.

Prevalence estimates of unhealthy drinking among old-
er adults range from 1% to 15% and higher,11,12 partly due
to widely varying definitions (formal alcohol disorders,
drinking exceeding varying cutoffs, drinking when contra-
indicated because of comorbidities or medication use). Men
aged 65 and older have a higher prevalence of unhealthy
drinking than women, ranging from 10% to 15% versus
2% to 5%.13 In three nationally representative surveys, 9%
to 10% of men and 2% to 3% of women aged 65 and older
were found to be heavy drinkers (defined as 41 drink per
day).14 The 2005 National Survey on Drug Use and Health
found that 8.3% of people aged 65 and older had binge use
(�5 drinks on the same occasion at least once in the pre-
vious 30 days) and 1.7% were heavy drinkers (�5 drinks
on the same occasion on �5 days in the previous 30
days).15 Another study found a 4% prevalence of binge
drinking (�5 drinks on at least one occasion in the previous
month) in persons aged 55 and older.16 A large study of
older primary care patients found that 4.1% were at-risk
drinkers (defined as 8–14 drinks per week) and 4.5% were
heavy drinkers (�14 drinks per week) or binge drinkers
(�4 drinks in single day over the previous 3 months).17

Alcohol dependence in elderly people has been estimated at
less than 4%18 or even less than 1%,19 whereas alcohol
abuse meeting Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, diagnostic criteria is estimated
at 2% for men and less than 1% for women.19

Factors found to be associated with a higher likelihood
of unhealthy drinking in older adults include male sex,
younger age, more-active lifestyle, better health and func-
tional status, and smoking.20 Studies have variously found
that living alone for men or with a spouse for men and
women20 and living alone or being divorced21 or unmarried
predicts unhealthy drinking.22 There is evidence of higher
unhealthy drinking prevalence among elderly non-Hispanic
whites.14 Although depression can be a result of drinking
in elderly people,23,24 findings regarding correlation with
unhealthy drinking amounts are mixed.17,20,25,26

Identification of older adults who are drinking risky
amounts is essential for appropriate and timely clinical
intervention.27 For clinicians in healthcare settings in which
elderly people are treated, understanding alcohol consump-
tion patterns and patient characteristics associated with
unhealthy alcohol use is an important adjunct to formal
screening tools. Given widespread underrecognition of un-
healthy alcohol use, being especially alert to risk factors
may assist in detection. Clinicians may be less likely to
suspect unhealthy alcohol use in older adults,1 and physi-
cians are less likely to identify alcohol disorders in patients
with higher income or education and in women.28 Analysis
of drinking patterns in the overall population may suggest
needed public education interventions at broader levels.

Although prior studies have examined unhealthy drink-
ing in older adults, additional research is needed.10,23 Few
previous studies have focused on multiple patterns of un-
healthy drinking directly in relation to current guidelines
using nationally representative data. This study contributes
by developing up-to-date, nationally representative preva-
lence estimates of unhealthy drinking by examining con-
sumption of risky alcohol amounts by the elderly Medicare
population in relation to current guidelines. Variation in
unhealthy alcohol consumption patterns was also examined
in the context of a wide range of sociodemographic and
health characteristics, including some such as depression
and functional status that are not always included in
analyses.

METHODS

Sample

The data source was the 2003 Access to Care file of the
Medicare Current Beneficiary Survey (MCBS), which is
designed to represent the continuously enrolled Medicare
population.29 The MCBS is an ongoing survey of a repre-
sentative national sample of the Medicare population by the
Centers for Medicare and Medicaid Services. It contains
items regarding utilization, payment, health status, func-
tioning, and health behaviors. The 2003 MCBS included
items addressing alcohol consumption.30

Beneficiaries sampled from Medicare enrollment files
(or proxies) are interviewed three times a year using in-
person, computer-assisted interviewing. There is a 4-year
rotating panel design. Beneficiaries were randomly selected
according to age strata from a nationally representative set
of 107 geographic primary sampling units, with oversam-
pling of the disabled (aged o65) and those aged 85 and
older. Normalized sampling weights were assigned to repre-
sent the population.

The 2003 MCBS Access to Care sample consisted of
16,003 beneficiaries; 3,520 subjects younger than 65 or re-
siding in a facility were excluded. Respondents with missing
data on alcohol survey items were also excluded (n 5 70;
o1% of eligible sample). The analytical sample consisted of
12,413 community-dwelling, full-year Medicare beneficia-
ries aged 65 and older.

Alcohol Consumption Variables

The 2003 MCBS survey included three items regarding al-
cohol consumption.30 Quantity and frequency were ascer-
tained by asking, ‘‘Please think about a typical month in the
past year. On how many days did you drink any type of
alcoholic beverage? On those days that you drank alcohol,
how many drinks did you have?’’ Heavy episodic drinking
was assessed by asking, ‘‘Please think about a typical month
in the past year. On how many days did you have four or
more drinks in a single day?’’ Alcoholic beverages were
described as including ‘‘liquor such as whiskey or gin,
mixed drinks, wine, beer, and any other type of alcoholic
beverage.’’

To assess unhealthy drinking in terms of consuming
risky amounts of alcohol (regardless of whether alcohol
problems or disorders were present), alcohol measures were
defined reflecting parameters of the NIAAA and AGS
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guidelines. First, to be consistent with the weekly guideline,
unhealthy drinking was defined as exceeding 30 drinks per
typical month. Second, a single-day or ‘‘heavy episodic
drinking’’ variable was constructed indicating whether an
individual reported drinking four or more drinks in any
single day during a typical month in the previous year. Ex-
ceeding either limit defined unhealthy drinking.

Respondents were initially categorized as nondrinkers,
within-guidelines drinkers (not exceeding the 30-drink
monthly limit and not exceeding 3 drinks on any day),
drinkers who exceeded the monthly 30-drink limit only,
drinkers who exceeded the single-day drinking limit only
(drank 43 drinks on any one day but did not exceed the
monthly limit), and drinkers who exceeded both the monthly
and single-day limits. Dichotomous dependent variables
were then created for multivariate analysis. Unhealthy drink-
ers were drinkers who reported any type of risky drinking,
exceeding either monthly or single-day limits. ‘‘Heavy
episodic drinkers’’ exceeded the three-drink limit on at least
1 day during a typical month in the previous year. Dual-risk
drinkers exceeded both the 30-drink monthly limit and the
single-day threshold. This categorization was used to iden-
tify distinct patterns of unhealthy drinking and to facilitate
the identification of factors associated with each.

Independent Variables

Sociodemographics

Variables were included for sex, race (white, black, other),
Hispanic ethnicity, annual income (o$25,000; $25,000–
40,000; 4$40,000), age (65–70; 71–80; �81), education
(less than high school diploma; high school graduate; some
college, technical, vocational or business school; bachelors
degree or higher), a dichotomous variable indicating resi-
dence in a metropolitan area, and marital status (married;
widowed; divorced, separated, or single at the time of sur-
vey). Living arrangement was highly correlated with mar-
ital status, so it was not included.

Health Status and Functioning

Self-reported health status compared with others the same
age was categorized as excellent, good or very good, and
poor or fair. The Katz Index of independence in activities of
daily living (ADLs) was used to construct a modified mea-
sure of functional independence.31 Respondents were asked
whether they had any difficulty bathing, dressing, transfer-
ring, toileting, or feeding and whether they experienced
urinary incontinence.30 Positive responses on items asking
whether respondents used special equipment to accomplish
the ADL or had someone usually stay nearby in case they
needed help with bathing, dressing, eating, transferring, or
toileting, thus reflecting a slightly broader capture of diffi-
culty indicators, were also included. The resulting variable
or modified Katz score reflects a 7-position scale (0–6) of
the number of self-reported independent ADLs. A score of 6
indicates full function, 4 indicates moderate functional im-
pairment, and 2 or less indicates significant functional im-
pairment.31

Behavioral Health

Respondents were asked, ‘‘In the past 12 months, how
much of the time did you feel sad, blue, or depressed?

Would you say you were sad or depressed all of the time,
most of the time, some of the time, a little of the time, or
none of the time?’’30 Beneficiaries who reported depressive
symptoms all or most of the time were categorized as ex-
periencing chronic depressive symptoms. Current smoking
status was also included.

Statistical Analysis

Results presented are weighted estimates designed to rep-
resent the continuously enrolled elderly Medicare popula-
tion at the time of the 2003 MCBS survey. In addition to
global chi-square tests for overall differences, pairwise chi-
square tests were used to determine significance of differ-
ences in specific drinking pattern according to sociodemo-
graphic, health status and other factors. The Bonferonni
correction was applied to adjust significance level for mul-
tiple comparisons.

Three sets of logistic regression analyses were conduct-
ed to model various unhealthy drinking patterns as a func-
tion of sociodemographic, health, and functional status
characteristics. In one set, any unhealthy drinking (exceed-
ing monthly 30-drink limit or single-day limit) was ana-
lyzed. In the second set, heavy episodic drinking (exceeding
the single-day threshold) was modeled. In a third set, dual-
risk drinking (exceeding monthly and single-day thresh-
olds) was modeled to identify factors associated with this
drinking pattern, which could constitute a particularly
high-risk category. This was done using the full sample, the
subsample of drinkers, and the subsample of unhealthy
drinkers to examine how factors might vary depending on
the target population represented, thus assisting in recog-
nition of particularly high risk within population and
drinker groups. Finally, ordinary least squares regression
was conducted for the drinker subsample, with a contin-
uous dependent variable measuring number of days of
heavy episodic drinking in a typical month. If there was a
discrepancy between responses on the heavy episodic drink-
ing item and the drinking days and drinks per day items on
the MCBS, the higher of the two self-reports was used, be-
cause underreporting is believed to be more likely than
overreporting. Ordinary least squares regression results are
reported, but Poisson regression modeling had qualitatively
similar results.

Because of the sampling design, using procedures that
assumed equal probability of selection would likely lead to
underestimating standard errors. The SVY:LOGIT proce-
dure of the statistical package Stata (Stata Corp., College
Station, TX) was used to take into account the complex
sample design. This allowed for more-accurate estimation
of standard errors and more-valid confidence intervals and
significance tests. Stata is one of several statistical software
programs available to analyze data based on complex sur-
vey designs, which require ‘‘design based’’ analysis.32,33

RESULTS

Sample Description

Sample characteristics are presented in Table 1. The sample,
after weighting, reflected a predominantly white (87%)
non-Hispanic (93%) population living in a metropolitan
area (77%). More than half were female (57%). Thirty
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percent were aged 65 to 70, 46% were aged 71 to 80, and
24% were aged 81 and older. More than half (58%) had an
annual income of less than $25,000 and had received no
more than a high school education (59%). More than half
were married (56%) at the time of the survey, and most
reported good or very good health (61%) and full indepen-
dence in activities of daily living (61%). Eleven percent
were current smokers, and 5% reported feeling sad, blue, or
depressed for all or most of the previous year.

Bivariate Findings

The weighted prevalence of specific alcohol consumption
patterns, broken out according to sociodemographic and
health characteristics, is presented in Table 2. Two thirds of
elderly people reported no alcohol consumption during a
typical month in the previous year (65%), 26% reported
alcohol consumption consistent with guidelines, and 9%
reported consuming alcohol in ways that exceeded the
monthly or single-day limits. Approximately 3.7% exceed-
ed the 30-drink monthly limit only, 2.2% exceeded the sin-
gle-day limit of three drinks only, and 3.1% exceeded both
limits. Thus, of those drinking risky amounts, 58.9% ex-
ceeded the single-day limit (5.3% of the total 9% of un-
healthy drinkers). Of those with heavy episodic drinking,
the mean number of heavy episodic drinking days in a typ-
ical month was 9 (standard error 0.5), and the median was 4
(data not shown).

All sociodemographic, health, and functional status
variables were significantly associated with drinking pattern
in the full sample and many pairwise difference were also
significant (Table 2). Women were more likely to be non-
drinkers and less likely to report unhealthy consumption
(4% of women and 16% of men exceeded either the monthly
or episodic threshold, Po.01). Those aged 81 and older were
most likely to be nondrinkers and least likely to report un-
healthy drinking (4.9%, vs 13% for those aged 65–70 and
8.7% for those aged 71–80, Po.01). Unhealthy drinking
was more prevalent among whites (Po.01), whereas higher
levels of education and income were associated with higher
prevalence of drinking within guidelines and unhealthy
drinking (Po.01). Being widowed was associated with lower
prevalence of unhealthy drinking (Po.01). The percentage
of persons exceeding the monthly or single-day parameters
declined with self-reported health status (Po.01). Those
who reported depressive symptoms for most or all of the
previous year were less likely to be unhealthy drinkers
(Po.01). Better functional status was positively associated
with unhealthy drinking (11% in the highest-functioning
category, vs 3% in the lowest, Po.01).

All sociodemographic, health, and functional status vari-
ables were significantly associated with drinking patterns
overall in the unhealthy drinker sample (all global chi-square
tests, Po.01). Furthermore, many pairwise comparisons of
prevalence of specific unhealthy drinking patterns yielded
significant relationships (Table 2). For example, 6.2% of men
exceeded both monthly and single-day limits, compared with
0.7% of women (Po.01). College graduates had a higher
prevalence of every specific unhealthy drinking pattern and
were especially more likely to drink over monthly limits only
(8%, vs 1.7% for those without a high school diploma,
Po.01). Income followed a similar pattern, with higher

Table 1. Sample Description: 2003 Medicare Current
Beneficiary Survey Access to Care Module, Community-
Dwelling Persons Aged 65 and Older

Characteristic

Unweighted

N

Weighted

N

Weighted

Percentage

Total 12,413 31,365,267 100.0

Sex

Female 7,078 17,912,983 57.0

Male 5,335 13,452,284 43.0

Age

65–70 3,331 9,425,123 30.0

71–80 5,163 14,564,591 46.0

�81 3,919 7,375,553 24.0

Ethnicity

Hispanic 892 2,267,080 7.0

Non-Hispanic 11,508 29,053,508 93.0

Race

White 10,862 27,318,350 87.3

Black 1,016 2,594,439 8.3

Other 509 1,389,583 4.4

Education

Less than high school diploma 3,827 9,159,886 29.0

High school graduate 3,663 9,404,390 30.0

Some college, vocational,
technical, or business school

2,917 7,526,659 24.0

Bachelors degree or higher 1,961 5,173,902 17.0

Income, $

o25,000 7,316 17,726,147 58.0

25,000–40,000 2,568 6,734,971 22.0

440,000 2,190 5,938,385 20.0

Marital status

Married 6,593 17,415,159 55.5

Widowed 4,476 10,306,654 32.9

Divorced, separated, or single 1,339 3,634,225 11.6

Living in metropolitan area 9,206 24,188,387 77.0

Self-reported health status

Excellent 2,044 5,258,510 17.0

Good to very good 7,490 19,067,389 61.0

Poor to fair 2,836 6,938,637 22.0

Self-reported functional status

Mean number of
independent ADLs

5.2

Number of ADLs independent in

0–2 720 1,643,829 5.3

3 or 4 1,344 3,110,629 10.0

5 2,973 7,452,546 24.0

6 7,254 18,870,551 60.7

Depressed all or most
of previous year

680 1,680,447 5.4

Current smoker 1,287 3,439,819 11.0

Note: Respondents with missing data on alcohol survey items were ex-

cluded from the sample (n 5 70, o1% unweighted of otherwise eligible re-

spondents).

Distribution shown reflects nonmissing cases within each variable (missing

o2.7%).

ADL 5 activity of daily living.
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Table 2. Prevalence of Drinking Patterns According to Sociodemographic and Health Characteristics: 2003 Medicare
Current Beneficiary Survey Access to Care Module, Community-Dwelling Persons Aged 65 and Older

Characteristic

Full Sample

(Weighted Percentage)

Unhealthy Drinkers

(Weighted Percentage)

Nondrinker

Drinks

within

Guidelines

Over Monthly Limit or

Heavy Episodic

Drinking (Unhealthy

Drinkers)

Over

Monthly

Limit Only

Heavy

Episodic

Drinking Only

Over Monthly

Limit and Heavy

Episodic Drinking

Unweighted N 8,362 3,038 1,013 441 241 331

Weighted N 20,516,981 8,039,289 2,808,997 1,159,275 687,606 962,116

Total 65.0 26.0 9.0 3.7 2.2 3.1

Sex�

Female 73.0a 23.0a 4.0a 2.0a 1.2a 0.7a

Male 55.0a 29.0a 16.0a 5.9a 3.5a 6.2a

Age�

65–70 60.0a 28.0a 13.0a 4.1 3.6a,b 4.8a,c

71–80 64.0a 27.0b 8.7a 3.8 1.9c,b 3.0b,c

�81� 75.0a 20.0a,b 4.9a 2.9 1.0a,c 1.0a,b

Ethnicity�

Hispanic 79.0a 15.0a 6.6 1.1a 3.1 2.4

Non-Hispanic 64.0a 26.0a 9.1 3.9a 2.1 3.1

Race�

White 63.0a,b 27.0a,b 9.6a,b 4.1a,b 2.2 3.2a

Black 81.0a 13.0a 5.7a 0.8a 2.5 2.4

Other 80.0b 17.0b 3.0b 0.6b 1.1 1.2a

Education�

Less than high school diploma 81.0a 14.0a 5.6a,c 1.7a,b 1.5 2.4a

High school graduate 68.0a 24.0a 7.9b,c 3.2a 2.3 2.4b

Some college, vocational, technical,
or business school

58.0a 32.0a 10.0a 3.8b,e 2.5 3.6

College degree 44.0a 41.0a 15.0a,b 8.0a,e 2.7 4.7a,b

Annual income, $�

o25,000 76.0a 18.0a 5.8a 1.8a 1.8 2.2a

25,000–40,000 59.0a 31.0a 10.0a 4.2a 2.6 3.3a,c

440,000 43.0a 41.0a 16.0a 8. 4a 2.5 5.5c

Marital status�

Married 60.0a 29.0a,b 11.0a 4.5a 2.6a 3.5a,c

Widowed 75.0a,b 20.0a 4.9a,b 2.4a 1.2a,b 1.3a

Divorced, separated, or single 65.0b 22.0b 13.0b 3.5 3.2b 6.1c

Living in metropolitan area� 62.0a 28.0a 9.5 3.9 2.3 3.2

Not living in metropolitan area 76.0a 17.0a 7.1 2.9 1.8 2.5

Self-reported health status�

Excellent 53.0a 35.0a 12.0a 5.2a 2.8 4.1b

Good or very good 63.0a 27.0a 9.2a 3.9b 2.1 3.2c

Poor or fair 80.0a 14.0a 5.8a 2.0a,b 1.9 2.0c,b

Depressed all or most of year� 82.0a 12.0a 5.9b 2.3 1.4 2.1

Not depressed all or most of year 64.0a 27.0a 9.2b 3.8 2.2 3.1

Current smoker� 60.0d 23.0 16.0a 4.2 4.3a 7.9a

Nonsmoker 66.0d 26.0 8.0a 3.6 1.9a 2.5a

Number of ADLs independent in (self-reported functional status)�

0–2 87.3a,b 10.1a,b 2.6a,d 0.5 a,b,d 0. 8a 1.3a

3 or 4 76.6a,b 17.5a,b 5.9b,d 2.1 b,d 1.6 2.2

5 66.0b,d 26.0a 7.7a 3.1a 2.1 2.4c

6 61.0a,d 28.0b 11.0b,a 4.4b 2.5a 3.6c,a

�Global chi-square, Po.01.

Note: Pairs that share superscript letter within the same independent variable category and column are significantly different (a, b, d 5 Po.01, c 5 Po.05).

Respondents with missing data on alcohol survey items were excluded from the sample (n 5 70,o1% unweighted of otherwise eligible respondents). Totals may

not equal 100% because of rounding. Over monthly limit is defined as drinking more than 30 drinks per month. Heavy episodic drinking is defined as drinking

more than three drinks on any single day in a typical month.

ADL 5 activity of daily living.
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prevalence especially pronounced in the over-monthly-limits
category (Po.01). Divorced, separated, or single elderly peo-
ple were more likely than married persons to exceed both
limits (Po.05). Better health and functional status showed a
monotonic, positive association with unhealthy drinking
(global chi-square, Po.01). Current smokers were more like-
ly to be unhealthy drinkers (Po.01) and were especially more
likely to be heavy episodic drinkers (Po.01).

Regression Results

Multivariate logistic regression modeling of any unhealthy
drinking (exceeding monthly or single-day limits) in the full
sample confirmed many, although not all, of the bivariate
associations (Table 3). Higher education, higher income,
and reported excellent health were positively associated
with unhealthy drinking. Women were less likely to be un-
healthy drinkers (odds ratio (OR) 5 0.26, 95% confidence
interval (CI) 5 0.22–0.31), as were older age groups (aged

71–80, OR 5 0.73, 95% CI 5 0.61–0.89; aged �81,
OR 5 0.52, 95% CI 5 0.42–0.65) and blacks (OR 5 0.60,
95% CI 5 0.43–0.84) or respondents of other races
(OR 5 0.34, 95% CI 5 0.17–0.65) than whites. Current
smoking in the full sample was associated with more than
twice the likelihood of unhealthy drinking (OR 5 2.20,
95% CI 5 1.77–2.74), although Hispanic ethnicity, being
widowed, and self-reported chronic depression were not
significant when other characteristics were controlled for.
Divorced, separated, or single marital status was associated
with a much higher likelihood of unhealthy drinking than
being married (OR 5 1.90, 95% CI 5 1.52–2.38), which
was not the case in bivariate analyses.

When the sample was restricted to drinkers, sex, age,
marital status, ‘‘other’’ race, income, and smoking status
predicted unhealthy drinking in the same directions as in the
population model. Black race, education, and health and
functional status variables were not significant here, in
contrast to the full sample model and the bivariate analyses.

Table 3. Factors Associated with Any Unhealthy and Heavy Episodic Drinking in Elderly Medicare Beneficiaries: 2003,
Logistic Regression Results (Weighted)

Characteristic

Odds Ratio (95% Confidence Interval)

Unhealthy Drinkingw Heavy Episodic Drinkingz

Full Sample

(Unweighted

N 5 11,759)

Drinkers

(Unweighted

N 5 3,811)

Drinkers

(Unweighted

N 5 3,811)

Unhealthy

Drinkers

(Unweighted N 5 959)w

Female 0.26 (0.22–0.31)� 0.33 (0.27–0.39)� 0.28 (0.22–0.36)� 0.61 (0.42–0.88)�

Age (reference group: 65–70)

71–80 0.73 (0.61–0.89)� 0.73 (0.59–0.89)� 0.63 (0.50–0.79)� 0.67 (0.47–0.96)��

�81 0.52 (0.42–0.65)� 0.66 (0.52–0.84)� 0.41 (0.30–0.57)� 0.37 (0.23–0.59)�

Hispanic 0.94 (0.66–1.35) 1.16 (0.78–1.72) 1.56 (1.02–2.38)�� 2.17 (1.00–4.68)��

Race (reference group: white)

Black 0.60 (0.43–0.84)� 0.88 (0.59–1.32) 1.28 (0.82–1.99) 3.30 (1.28–8.55)��

Other 0.34 (0.17–0.65)� 0.40 (0.18–0.87)�� 0.46 (0.19–1.14) 1.55 (0.36–6.59)

Education (reference group: ohigh school diploma)

High school graduate 1.26 (1.00–1.60)�� 1.00 (0.76–1.32) 1.03 (0.76–1.39) 1.12 (0.68–1.83)

Some college, vocational, technical, or business school 1.31 (1.03–1.68)�� 0.86 (0.65–1.14) 0.93 (0.68–1.27) 1.18 (0.72–1.93)

College degree 1.49 (1.16–1.91)� 0.86 (0.65–1.13) 0.78 (0.56–1.08) 0.90 (0.55–1.48)

Annual income, $ (reference group: o$25,000)

25,000–40,000 1.37 (1.14–1.66)� 1.08 (0.88–1.33) 0.92 (0.70–1.20) 0.69 (0.48–1.00)��

440,000 1.94 (1.56–2.43)� 1.30 (1.02–1.67)�� 0.91 (0.69–1.20) 0.52 (0.34–0.79)�

Marital status (reference group: married)

Divorced, separated, or single 1.90 (1.52–2.38)� 1.92 (1.46–2.53)� 2.07 (1.50–2.85)� 1.43 (0.90–2.28)

Widowed 1.06 (0.82–1.35) 1.08 (.83–1.41) 1.02 (0.73–1.43) 0.92 (0.60–1.40)

Self-reported health status (reference group: poor or fair)

Excellent 1.48 (1.13–1.93)� 0.91 (0.66–1.24) 0.95 (0.65–1.38) 0.98 (0.57–1.67)

Good or very good 1.27 (1.00–1.61) 0.89 (0.67–1.17) 0.90 (0.65–1.25) 0.94 (0.59–1.50)

Self-reported functional status§ 1.09 (1.01–1.17)�� 1.00 (0.92–1.10) 0.93(0.83–1.04) 0.87 (0.72–1.05)

Depressed all or most of past year 0.98 (0.65–1.47) 1.59 (1.02–2.58)�� 1.52 (0.88–2.61) 0.86 (0.38–1.94)

Smoker 2.20 (1.77–2.74)� 1.94 (1.49–2.54)� 2.10 (1.53–2.87)� 1.47 (0.99–2.19)

Metropolitan resident 1.30 (0.99–1.71) 0.90 (0.73–1.12) 0.97 (0.70–1.35) 1.05 (0.65–1.68)

Po�.01, �� .05.
§ Functional status is measured according to number of self-reported independent activities of daily living (ADLs) on a scale of 0–6, where 6 represents the highest

number of independent ADLs.
wUnhealthy drinkers reported consuming more than 30 drinks per month, more than three drinks on any single day in typical month, or both.
zHeavy episodic drinkers reported exceeding the three-drink threshold on any single day in a typical month.
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In this model, self-reported chronic depression was a pos-
itive predictor of unhealthy drinking (OR 5 1.59, 95%
CI 5 1.02–2.58).

Another model predicted heavy episodic drinking (ex-
ceeding single-day limit) in the drinker subsample. In drink-
ers, sex; age; divorced, separated, or single marital status;
and current smoking were significant, as in previous ana-
lyses. In addition, heavy episodic drinking was significantly
more likely for Hispanics (OR 5 1.56, 95% CI 5 1.02–
2.38).

To consider factors associated with heavy episodic
drinking from another angle, the model was implemented
using the subsample of unhealthy drinkers. In unhealthy
drinkers (those who exceeded the 30-drink monthly limit or
the single-day heavy episodic threshold), race, and ethnicity
were significant factors. Hispanic (OR 5 2.17, 95%
CI 5 1.00–4.68) and black (OR 5 3.30, 95% CI 5 1.28–
8.55) unhealthy drinkers were more likely to binge drink
than non-Hispanics and whites, respectively.

The final set of logistic regression models analyzed the
relationship between respondent characteristics and the

likelihood of ‘‘dual risk’’ drinking, defined as exceeding
both monthly and single-day limits (Table 4). First this was
examined in the subsample of all drinkers. Female sex
(OR 5 0.18, 95% CI 5 0.12–0.27) and oldest age
(OR 5 0.42, 95% CI 5 0.29–0.61) were negatively associ-
ated with ‘‘dual risk’’ drinking. Divorced, separated, or sin-
gle marital status (OR 5 2.57, 95% CI 5 1.69–3.91) and
current smoking (OR 5 2.45, 95% CI 5 1.76–3.41) were
strong predictors of ‘‘dual risk’’ alcohol consumption in
drinkers. These relationships heldFexcept for marital sta-
tusFwhen the model was implemented in the unhealthy
drinking subsample.

An ordinary least squares regression model was used to
determine predictors of the number of days of heavy epi-
sodic drinking in a typical month for the drinker subsample
(data not shown). Many of the same variables that predict-
ed any heavy episodic drinking also predicted number of
binge days. Being female, being aged 81 and older, and
having a college degree predicted fewer heavy episodic
drinking days, whereas being divorced, separated, or single
or being a current smoker predicted more such drinking

Table 4. Factors Associated with ‘‘Dual Risk’’ Drinking in Elderly Medicare Beneficiaries: 2003, Logistic Regression
Results

Characteristic

‘‘Dual Risk’’ Drinking, Odds Ratio (95% Confidence Interval)w

Drinkers

(Unweighted N 5 3,811)

Unhealthy Drinkers

(Unweighted N 5 959)z

Female 0.18 (0.12–0.27)� 0.36 (0.23–0.56)�

Age (reference group: 65–70)

71–80 0.75 (0.55–1.02) 0.98 (0.68–1.43)

�81 0.42 (0.29–0.61)� 0.53 (0.34–0.84)�

Race (reference group: white)

Hispanic 0.91 (0.56–1.49) 0.71 (0.37–1.35)

Black 0.84 (0.48–1.47) 0.93 (0.44–1.94)

Other 0.47 (0.15–1.44) 1.07 (0.25–4.60)

Education (reference group: ohigh school diploma)

High school graduate 0.84 (0.56–1.27) 0.84 (0.52–1.35)

Some college, vocational, technical, or business school 0.88 (0.61–1.28) 1.00 (0.61–1.62)

College degree 0.68 (0.45–1.03) 0.72 (0.44–1.17)

Annual income, $ (reference group: o$25,000)

25,000–40,000 1.00 (0.73–1.37) 0.91 (0.63–1.33)

440,000 1.25 (0.87–1.80) 1.03 (0.66–1.60)

Marital status (reference group: married)

Divorced, separated, or single 2.57 (1.69–3.91)� 1.67 (0.99–2.81)

Widowed 1.11 (0.75–1.64) 0.99 (0.65–1.52)

Self-reported health status (reference group: poor or fair)

Excellent 1.16 (0.74–1.83) 1.29 (0.73–2.26)

Good or very good 1.13 (0.76–1.67) 1.33 (0.83–2.12)

Self-reported functional status§ 0.90 (0.77–1.04) 0.90 (0.74–1.10)

Depressed all or most of previous year 1.54 (0.78–3.04) 1.05 (0.50–2.24)

Smoker 2.45 (1.76–3.41)� 1.87 (1.31–2.66)�

Metropolitan resident 1.03 (0.70–1.50) 1.17 (0.75–1.81)

�Po.01.
w ‘‘Dual risk’’ drinkers report more than 30 drinks monthly and heavy episodic drinking.
zUnhealthy drinkers report more than 30 drinks monthly or heavy episodic drinking.
§ Functional status is measured according to number of self-reported independent activities of daily living (ADLs) on a scale of 0–6, where 6 represents the highest

number of independent ADLs.
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days, although in this model, age of 71 to 80 and Hispanic
ethnicity variables were no longer significant. ‘‘Other’’ race
and having a college degree became significant negative
predictors, and there was a significant inverse relationship
with functional status.

DISCUSSION

This study found that two-thirds of elderly Medicare ben-
eficiaries do not report drinking, one-quarter drink within
recommended guidelines, and a significant minority report
alcohol consumption patterns that exceed guidelines. Ap-
proximately 9% exceed the monthly 30-drink limit or the
single-day limit of three drinks. Prevalence was sharply
higher for men (16%) and for those aged 65 to 70 (13%).
The unhealthy drinking prevalence reported here is consis-
tent with some prior reports, although somewhat higher
than others. As mentioned previously, definitions of heavy,
problem, or unhealthy drinkers in prior research vary. In
following the NIAAA and AGS guidelines, a relatively low
consumption threshold was set. In addition, parameters of
drinking guidelines (heavy episodic drinking (exceeding
single-day or occasion threshold) as well as typical daily or
weekly (extrapolated in the data from monthly) consumption)
were included.

The results revealed that a significant proportion
(440%) of those who exceeded guidelines did so through
exceeding the monthly limit only. This finding is in contrast
to that in the general population of at-risk drinkers aged 21
and older, of whom approximately 92% who exceed guide-
lines exceed single-day limits.34 Because the large majority
of this group reported drinking two drinks per dayFan
acceptable level for men younger than 65Fit is possible
that many of this unhealthy drinking subgroup may be
particularly amenable to education or advice. Some portion
of them may simply be continuing drinking patterns that
were not risky when they were younger, unaware of their
heightened age-related risk. It will be important to inves-
tigate this type of drinker further, particularly using longi-
tudinal data. In addition, although the NIAAA8 currently
recommends the use of a single screening question about
heavy drinking days and studies validate its use in primary
care,35,36 this approach may be less sensitive in this pop-
ulation than strategies that ask about typical daily amounts,
such as the earlier NIAAA recommendations and other
screening instruments that have been validated for use in an
elderly population.1,37–40

Many of the factors found to be associated on a bivar-
iate basis with unhealthy drinking in elderly people confirm
prior research. Higher income was associated with un-
healthy drinking, as was better functional and self-per-
ceived health status. Men; younger people; those with
higher levels of education and income; smokers; whites; and
divorced, single, or separated elderly people were more
likely to drink unhealthy amounts. A lower prevalence of
unhealthy drinking was found in those reporting depres-
sion, a point on which previous studies had found varying
relationships.

The bivariate examination of specific drinking patterns
also revealed some important new information. For exam-
ple, whites were particularly more likely to drink over
monthly limits only. Hispanics were less likely to do so. This

type of result suggests the possibility of customizing inter-
ventions to fit drinking patterns that may be differentially
prevalent in subpopulations. An intervention for older in-
dividuals drinking, for example, two drinks per day, be-
cause they assumed it was good for them might differ in
emphasis from an intervention for someone who has heavy
drinking episodes several times a month.

Multivariate analyses with different samples also yield-
ed some valuable information. It is useful to model un-
healthy drinking, and specific categories thereof, with both
population and drinker samples. For example, although
Hispanic ethnicity was not significantly related to un-
healthy drinking overall, among unhealthy drinkers, it was
positively associated with heavy episodic drinking. When
considering the full population, health status is positively
related to the likelihood of unhealthy drinking, although
when the sample was restricted to drinkers, health status
was no longer a predictor. Conversely, subsample analysis
revealed that, although self-reported chronic depressive
symptomatology was not related to unhealthy drinking in
the full population, it was a significant positive predictor of
unhealthy drinking among drinkers. In addition, subjects
with depression were less likely to be unhealthy drinkers,
but when other factors were controlled for, the associa-
tional direction reversed. Findings regarding depression and
functional status as they relate to unhealthy drinking bear
further investigation.

The findings from the study underscore the value of
continuing to develop and use broad and targeted ap-
proaches to reducing alcohol misuse. Understanding factors
associated with unhealthy drinking in the general popula-
tion of older individuals helps guide broad public awareness
efforts. Noting factors associated with unhealthy drinking
in self-reported drinkers can heighten professional attention
in health care and other service settings, a critical need given
the widespread underrecognition of alcohol problems. Fur-
thermore, differences between drinkers can inform low-risk
drinking recommendations by identifying factors associat-
ed with unhealthy use. For example, older unhealthy drink-
ers with heavy episodic drinking may represent different
likelihoods of formal alcohol disorders from the likelihoods
of those who continue to drink at levels that were accept-
able for earlier phases of life, and these two groups may be
responsive to different approaches. Various subpopula-
tionsFdefined along dimensions including sex, race, and
ethnicityFmay tend toward distinct unhealthy drinking
patterns best addressed through individualizing messages
and interventions in new ways. Although universal screen-
ing is currently recommended, in practice, screening may be
more selective. Data identifying subgroups at higher risk
may help clinicians in that regard. Furthermore, attention
to those at greater risk may lead to more frequent screening
rather than, for instance, a single screening for new patients
or at an annual examination.

Interventions developed in response to identified un-
healthy drinking patterns and risk factors must also be
shaped according to a more-in-depth understanding of the
specific contexts and characteristics of the drinking behav-
iors. For example, if ‘‘happy hours’’ in some assisted living
facilities and other settings for older adults play a significant
role in unhealthy drinking for certain subgroups, then
education and intervention may be important in those
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settings. At the individual level, understanding the unique
history and meaning of these drinking patternsFincluding
how they may be intertwined with meeting social and emo-
tional needsFis critical.

Furthermore, it may be that widely publicized messages
regarding benefits of moderate drinking are obscuring the
more-nuanced realities. Some evidence suggests that many
older adults define moderate alcohol use at levels above
what is recommended by guidelines.41 Also, moderate
drinking benefits accrue differentially to people with var-
ious demographic and health characteristics. Helping indi-
viduals to be aware of the risks and benefits of alcohol
consumption in the context of their own situation is an
important goal.

The study has some limitations. Some individuals may
underreport alcohol consumption. Although self-reported
alcohol consumption is in general considered to be as accu-
rate as other measures of drinking,42 elderly people may be
more likely to underreport alcohol use because of stigma.1,39

In addition, because of certain disease states and interactions
between medication and alcohol not captured here, a portion
of the group that drinks within guidelines is likely to be using
alcohol in circumstances that place them at risk.43 For these
reasons, even though the low recommended consumption
thresholds were used, the prevalence of unhealthy drinking
found is a conservative estimate based upon alcohol guide-
lines in general. In interpreting these results, it is critical to
recognize that the relationships found between drinking pat-
terns and sociodemographic, health status, and other vari-
ables are associations; with these data, it is not possible to
determine causality. Information was not available on past
drinking or changes in alcohol consumption over time. Also,
the prevalence of formal alcohol disorders could not be as-
certained from the data.

The findings of the study are valuable in providing
current, generalizable information regarding the prevalence
ofFand factors associated withFvarious patterns of un-
healthy drinking in elderly, community-dwelling Medicare
beneficiaries. Further research is needed to examine impli-
cations for clinical and health education interventions for
these drinking patterns in older adults.
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