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ABSTRACT. Objective: We examined latent classes of alcohol use
among current drinkers ages 60 and older and explored risk factors
associated with class. Method: We used a subsample of older current
drinkers (260 years; n = 4,646) from the National Epidemiologic Survey
on Alcohol and Related Conditions. Employing alcohol consumption and
diagnostic indicators, latent class analysis was used to identify classes.
We analyzed the associations between class membership and sociode-
mographic, psychiatric, health, and mental health variables using mul-
tinomial and linear regression. Results: Latent class analysis identified
three latent classes. Individuals in the low-risk drinker class (89.17%)
displayed low endorsement of heavy episodic use, at-risk consumption,
and alcohol abuse/dependence criteria. Individuals in the moderate-
risk drinker class (9.65%) were more likely to exceed consumption
guidelines, and those in the high-risk drinker class (1.17%) displayed
high probabilities of both Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-1V), criteria and risky alcohol consump-

tion items. Female gender, older age, and African-American race were
associated with decreased risk of being a moderate-risk drinker. Being
the adult child of an alcoholic, being a previous smoker, and being a
current smoker were associated with increased risk. Female gender,
older age, and college education were associated with decreased odds of
being a high-risk drinker. Having major depression, being the child of
an alcoholic, and being a current smoker were associated with increased
odds of being a high-risk drinker. Individuals classified in the high-risk
drinker class had significantly lower self-rated mental and physical health
than low-risk drinkers. Conclusions: A subpopulation of older drinkers
may exceed consumption guidelines without DSM-defined alcohol-re-
lated problems. However, for some older drinkers, risky alcohol use is
part of a larger pattern of health risks including current smoking, major
depression, and alcohol abuse/dependence history. (J. Stud. Alcohol
Drugs 70: 829-838, 2009)

LCOHOL MISUSE BY OLDER ADULTS is an im-

portant public health concern with significant conse-
quences. It is associated with poor mental health functioning
(Blow et al., 2000), increased odds of suicide (Sorock et al.,
2006; Waern, 2003), and increased risk of accidental and
recurrent falls (Bell et al., 2000; Sorock et al., 2006). Al-
though researchers have identified health benefits resulting
from light to moderate drinking (Byles et al., 2006), at-risk
or heavy drinking is associated with increased mortality
(Moore et al., 2006). Because of its pattern of underdetec-
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tion, alcohol problems in the elderly have been described as
an “invisible epidemic” (Blow, 1998).

Although alcohol misuse is a significant problem, differ-
ent indicators of problem use have led to varied estimates
of its nature and depth among older adults. One common
benchmark of alcohol misuse is the Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition (DSM-1V;
American Psychiatric Association, 1994), Alcohol Abuse/
Dependence criteria. Consumption-based measures are an
alternate approach to identifying alcohol-related risk in older
adults. Alcohol consumption and DSM-IV problems repre-
sent two means of screening for alcohol-related problems in
older adults.

Consumption-based guidelines

The Center for Substance Abuse Treatment (Blow, 1998)
and the National Institute on Alcohol Abuse and Alcoholism
(NIAAA; NIAAA 1995) have recommended that older men
(=65 years) consume no more than one standard drink per
day with a maximum of two drinks on any one occasion,
or seven drinks on average per week. The standards for
older women are stricter—Iess than one drink per day and
a maximum of four drinks per week. Further, consumption
in a single session of five or more drinks for men and four
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or more for women constitutes another component of risky
drinking. Recent population-based research has found that
exceeding drinking guidelines is associated with increased
risk of alcohol-use disorders, with particularly high risk
among individuals exceeding daily consumption guidelines
of five or more drinks for men and four or more drinks for
women (Dawson et al., 2005), leading to calls for the inclu-
sion of quantity and frequency measures as a component of
diagnosis of alcohol disorders (Li et al., 2007). Research
specific to older adults has questioned the wisdom of concise
consumption guidelines. One criticism is that confound-
ing variables such as health status and psychiatric/medical
comorbidity make estimates of healthy and unsafe levels of
drinking invalid for many older adults. Recent research has
questioned whether individuals who exceed recommended
alcohol intake for older adults suffer health consequences
(Lang et al., 2007).

DSM-1V diagnoses

DSM-IV criteria represent another approach to quantify-
ing alcohol-related risk among older adults. They represent
a direct measure of alcohol-related problems. Analyses using
Item Response Theory modeling techniques suggest that
DSM-1IV related problems measure a higher level of sever-
ity along the alcohol continuum than alcohol consumption
guidelines (Saha et al., 2007), but this was not specifically
examined in older age groups. Different indicators of pa-
thology likely identify different groups of older drinkers;
considerable overlap may exist between individuals who
consume above the NIAAA limits and are diagnosed with
DSM-IV alcohol abuse/dependence. Based on recent Item
Response Theory analyses, the use of a consumption cutoff
is likely more inclusive, whereas DSM-IV diagnosis is more
stringent.

In older adults, problem use (as defined by DSM-1V) and
consumption are the primary indicators for screening. These
different measures of risk yield distinct subpopulations of
drinkers with unique risk factors and consequences. By com-
bining both consumption and DSM-IV criteria, it is possible
to discern risk-drinking profiles of older adults. One can
also consider the extent to which the DSM-IV criteria and
consumption guidelines identify different types of drinkers
(e.g., criteria endorsement without exceeding drinking guide-
lines versus exceeding guidelines without endorsing criteria).
Because older adults metabolize alcohol more slowly, they
may endorse alcohol-related problems at lower consumption
levels.

Indicators and latent classes of older drinkers
With these factors in mind, we sought to explore how

these different alcohol indicator variables among older
adults may yield distinct subpopulations with risk factors

and health impact. We had the following aims: (1) to ex-
amine the number and characterization of latent classes of
alcohol use among older adult current drinkers using latent
class analysis (LCA) of alcohol symptoms and alcohol con-
sumption measures; (2) to explore the relationship between
these empirically derived latent classes and current/lifetime
DSM-IV diagnoses; (3) to examine sociodemographic and
psychiatric risk factors associated with latent class status;
and (4) to investigate associations between latent class status
and physical health and mental health disability.

Method
Sample

This analysis used a subsample of current drinkers ages
60 or older (n = 4,646) from the National Epidemiologic
Survey on Alcohol and Related Conditions (NESARC) Wave
1 conducted in 2001-2002. The NESARC survey is a nation-
ally representative sample of 43,093 noninstitutionalized
individuals ages 18 years and older (Grant et al., 2003). The
NESARC oversampled Hispanics and African Americans in
the interest of obtaining reliable statistical estimation in these
populations and to ensure appropriate representation of ra-
cial/ethnic subgroups (Grant et al., 2003). The response rate
for NESARC was 81% (Grant et al., 2003). United States
census workers conducted in-person interviews using the
Alcohol Use Disorder and Associated Disabilities Interview
Schedule-DSM-IV version, which has been shown to have
excellent internal consistency reliability in assessing alcohol
disorders and consumption (Grant et al., 1995; Hasin et al.,
1997).

Measures

Dichotomous indicators of 11 diagnostic criteria of
alcohol abuse/dependence in the past year were created.
Additionally, past-year binary indicators of the quantity
and frequency of alcohol consumption were created based
on NIAAA guidelines for healthy drinking cutoffs. These
include no more than one drink per day (maximum of seven
drinks per week) and no more than five drinks on any oc-
casion for both men and women (Blow, 1998). A specific
question regarding consumption of five drinks on a single
day was used. This reflects the more liberal cutoff used for
heavy episodic drinking in the general population (Dawson,
2000).

Other measured data include sociodemographic informa-
tion (e.g., gender), self-rated health/mental health disability,
past-year mental health and alcohol-use diagnoses, anxiety
disorders, major depression, antisocial personality disor-
der, and current/former smoking status. Individuals were
coded as married if they endorsed being currently married
or cohabitating. Education was dummy-coded with three
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categories: less than high school, high school, and any post-
high school education. Age was coded in years, and income
was rescaled into increments of $10,000 for interpretability.
Self-rated health disability was measured using the Medical
Outcomes Study Short Form-12 (SF-12; Ware et al., 1996),
a valid and reliable measure in older adults (Resnick and
Nahm, 2001).

Major depression for this analysis refers to past-year
diagnosis. Because of low prevalence of individual anxiety
disorders, we grouped into a single indicator any past-year
diagnosis of panic disorder with or without agoraphobia
and past-year generalized anxiety disorder. Individuals were
coded as a child of an alcoholic if they endorsed that either
of their biological parents had an alcohol problem. Respon-
dents were considered past-year users of alcohol treatment
services if they endorsed one or more types of services/help
seeking, including both formal inpatient and outpatient
speciality alcohol treatment as well as informal help seek-
ing such as self-help groups like Alcoholics Anonymous.
Smoking status was also dummy-coded based on whether
individuals were lifetime nonsmokers, former smokers (not
in the past 12 months), or current smokers (smoked in the
past 12 months).

Analyses

LCA was used to identify subgroups of older adult (=60
years) current drinkers. LCA is considered a “person-cen-
tered” methodology (McCutcheon, 2002; Muthén, 2002).
Compared with other cluster analysis methods, individuals
are not assigned to groups but rather are given probabilities
of membership in each group adding to 1 for each indi-
vidual. This method disaggregates heterogeneous patterns,
fostering understanding of risk factors and outcomes related
to distinct subpopulations. Dichotomous indicators used in
latent class models included 11 items reflecting symptoms
of DSM-IV alcohol abuse/dependence and 2 items based on
exceeding NIAAA frequency guidelines (more than seven
drinks per week and more than five drinks on one occasion
in the past year for both men and women). Mplus (Muthén
and Muthén, 1998-2008) was used for LCA models, as this
statistical package is capable of analyzing complex survey
data. Using robust maximum likelihood estimation, two-,
three-, four-, and five-class models were analyzed. Bayesian
Information Criterion, Akaike Information Criterion, sample
size—adjusted Bayesian Information Criterion, average class
probabilities, and substantive considerations were used to
evaluate the optimum number of classes (Nylund et al.,
2007).

Following LCA model estimation, bivariate and multi-
variate analyses were carried out using SUDAAN software
(Research Triangle Institute, 2004). Like Mplus, SUDAAN
is used to adjust statistical analyses for complex survey de-
sign. Because each individual has probabilities of being in all

latent classes, weighted replicates of individuals were created
based on the number of classes. Individual probabilities of
membership in each class were multiplied by the NESARC
sampling weight. To avoid missing replicates when multiply-
ing by zero probabilities, individuals with zero probability
of being in a given class were assigned a class probability of
half the lowest possible class probability (.0005). We used
weighted replicates to offset bias in regression estimates
because, in LCA, individuals have a probability of class
membership and are not perfectly assigned to a given class.
This strategy is more conservative, offsetting the possibility
that findings are the result of misclassification.

We used a multinomial model to analyze the relation-
ship between class membership and sociodemographic and
psychiatric predictors. The influence of latent class on self-
rated physical health and mental health status was assessed
using linear regression. We conducted separate models based
on the theory that drinking patterns influence health status
and to derive differences in self-rated health in different
classes.

Results
Sample characteristics

In Table 1, characteristics are listed for the older adult
current drinker subsample (age >60), all current drinkers (all
ages), and the complete sample. The older sample is notable
for having a larger weighted percentage (87%) of white re-
spondents than in the overall NESARC sample (70.89%). A
lower proportion of individuals in the full NESARC sample
were currently married (62%) than in the older adult sub-
sample (68%). Past-year prevalence of major depression,
anxiety disorders, and antisocial personality disorder was
lower in the older sample than in NESARC current drinkers
and the sample as a whole (Table 1). Rates of alcohol abuse
and dependence and current smoking were lower than in
younger age groups. The prevalence of past-year alcohol
abuse or dependence in the sample (3.9%) was lower than
the 12.9% past-year prevalence rate that has been reported
among current drinkers of all ages in prior NESARC pub-
lications (National Institute on Alcohol Abuse and Alcohol-
ism, 2006).

Results of fitting latent class models

LCAs were completed using DSM-IV abuse/dependence
criteria (11 items) and NIAAA alcohol consumption thresh-
olds (2 items) as indicators. Models were estimated using
two-, three-, four-, and five-class solutions. Based on mea-
sures of model fit, a three-class solution was deemed to fit
the data best. Bayesian Information Criterion and adjusted
Bayesian Information Criterion were at a minimum in the
three-class model. Additionally, average posterior probabili-
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TaBLE 1. Sociodemographic and clinical characteristics of the sample

Older adult analysis
sample (n = 4,646)

All age current drinkers

(n = 26,946)

Full NESARC sample

(n=43,093)

Variable n (weighted%) n (weighted%) n (weighted%)
Gender
Male 2,280 (52.14%) 13,067 (52.59%) 18,518 (47.92%)
Female 2,366 (47.86%) 13,879 (47.41%) 24,575 (52.08%)

Marital status
Not currently

2,147 (32.08%)

Married 2,497 (67.92%)
Race

White 3,578 (86.50%)

Black 475 (4.89%)

Native American
Asian American

66 (1.64%)
52 (2.13%)

Latino/Hispanic 475 (4.83%)
Education

Less than high school 861 (16.04%)

High school/GED 1,486 (32.61%)

College 2,299 (51.35%)

Mental health
Major depression
Anxiety disorder?
ASPD

Smoking
Former smoker
Current smoker
Lifetime nonsmoker

Other
Past-year service use
Contemplated help
Child of alcoholic

172 (3.47%)
225 (1.54%)
39 (0.97%)

2,041 (45.21%)
912 (19.60%)
1,693 (35.20%)

22 (0.34%)
174 (1.48%)
669 (14.50%)

12,684 (37.57%)
14,262 (62.43%)

16,732 (75.30%)
4,185 (9.00%)
416 (1.89%)
664 (3.22%)
4,949 (10.59%)

3,381 (11.09%)
7,359 (27.29%)
16,206 (61.63%)

2,349 (8.30%)
1,098 (3.99%)
1,094 (4.34%)

5,214 (19.76%)
8,552 (33.14%)
13,180 (47.09%)

340 (1.24%)
718 (3.48%)
6,306 (23.47%)

21,012 (38.38%)
22,081 (61.62%)

24,507 (70.89%)
8,245 (11.07%)
701 (2.12%)
1,332 (4.36%)
8,038 (11.56%)

7,849 (15.65%)
12,547 (29.33%)
22,697 (55.02%)

3,485 (7.90%)
1,730 (4.02%)
1,422 (3.63%)

8,074 (19.19%)
11,118 (27.66%)
23,901 (53.15%)

609 (1.40%)
1,078 (3.33%)
9,170 (21.86%)

Mean (median)

Mean (median)

Mean (median)

70.10 (68.33)
47,509 (33,982)

Age, in years
Income, in U.S. $

42.67 (40.30)
58,626 (44,949)

4524 (42.73)
52,335 (39,999)

Notes: NESARC = National Epidemiologic Survey on Alcohol and Related Conditions; GED = General Educa-
tional Development credential; ASPD = antisocial personality disorder. “Diagnosis of panic disorder with/without

agoraphobia or generalized anxiety disorder.

ties were all above .90, the likelihood ratio chi-square was
nonsignificant (denoting good model fit), and only one class
represented less than 5% of the sample. Based on these fac-
tors and examination of the substantive meaningfulness of
the classes, three drinking classes were identified.

Three-class solution

Figure 1 depicts the item probabilities for each item of
the three-class model based on the class membership. Item
probabilities denote the likelihood of endorsement of a given
criteria (DSM-1V) or threshold (NIAAA) for individuals in
a given class. The three classes are shown as three lines:
a class defined as a low-risk (89.17%), a moderate-risk
(9.65%), and a high-risk (1.17%) drinking class based on
most likely class status. Each line in the figure represents a
pattern of endorsement probabilities unique to members of a
given class. Rather than reflecting heterogeneity, the classes
derived from this model represent levels of severity based on
endorsement of LCA indicators.

Individuals in the most common class (89.17%), the
low-risk drinker class, showed very low probabilities of
endorsement of heavy episodic use and at-risk consumption,
and almost no probability of endorsing any DSM-IV criteria
for either alcohol abuse or alcohol dependence. The moder-
ate-risk drinkers, comprising about 9.65% of the sample of
current drinkers, are distinct from the low-risk drinkers by
their endorsements of consuming more than seven drinks
per week (.80) and drinking more than five drinks on a
single occasion (.56). Moderate-risk drinkers were also more
likely to endorse a number of DSM-IV abuse/dependence
criteria, including drinking more/longer than intended (.10),
attempting to cut down on drinking (.19), and using alcohol
in hazardous situations (.16), but these probabilities were
generally low, implying that the moderate-risk drinker class
is characterized primarily by exceeding recommended con-
sumption guidelines.

The high-risk drinker class was the smallest (1.17%) but
most severe class; with few exceptions, endorsement prob-
abilities of alcohol diagnostic criteria were .4 or greater.
Nonetheless, probabilities of endorsement of certain criteria
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were relatively low, including interference with activities
(0.13), role problems (0.17), and legal problems (0.12).
Although endorsement of NIAAA risk guidelines differenti-
ated low-risk and moderate-risk drinkers, high-risk drinkers
were as likely as moderate-risk drinkers to endorse more
than seven drinks per week (.82 vs .80) but more likely to
endorse heavy episodic drinking (.78 vs .56). Although the
consumption-related risk factor differentiated the moderate-
risk drinker from the low-risk drinker, the high-risk drinking
class was distinct because of its high likelihood of DSM-1V
criteria endorsement.

Class status and DSM-1V diagnoses

Table 2 displays the relationship of the latent classes with
past-year and lifetime DSM-IV abuse/dependence. In the
low-risk class, rates of past-year alcohol abuse/dependence
were very low, whereas lifetime alcohol-use disorder rates in

this group were approximately 20%. Among moderate-risk
drinkers, rate of any past-year alcohol abuse and/or alcohol-
dependence disorder was 23%, with most individuals in this
class diagnosed with abuse, but the majority had no alcohol-
use disorder in the past year. However, a large proportion of
this group (63%) had been diagnosed with alcohol abuse or
dependence at some point in their life, with most qualifying
for lifetime alcohol abuse. In contrast, high-risk drinkers
had very high prevalence of past-year and previous-to-past-
year (=12 months) alcohol abuse/dependence, with 94%
endorsing a previous-to-past-year disorder and with nearly
all qualifying for a past-year disorder.

Sociodemographic and psychiatric features of latent
classes

There were a number of sociodemographic differences
in the groups at the bivariate level. As shown in Table 2, the
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TaBLE 2. Sociodemographic and clinical characteristics by class membership

Low risk

n=4,134 (89.17%)

Moderate risk
n =453 (9.65%)

High risk
n =59 (1.17%)

Variable n (weighted%) n (weighted%) n (weighted%) Wald F
Gender
Male 1,881 (48.73%) 351 (80.02%) 48 (81.60%) 46.80%
Female 2,253 (51.27%) 102 (19.98%) 11 (18.40%)
Marital status
Not currently 1,907 (32.02%) 207 (30.67%) 35 (48.26%) 2.32
Married 2,227 (67.98%) 246 (69.33%) 24 (51.74%)
Race
White 3,194 (86.51%) 346 (88.18%) 38 (71.98%) 2.56
African American 412 (4.78%) 49 (4.30%) 14 (18.39%) 2.29
Native American 57 (1.52%) 8 (2.80%) 1 (1.41%) 0.66
Asian American 51(2.37%) 1 (0.20%) 0 (0%) 5.69F
Latino/Hispanic 420 (4.82%) 49 (4.51%) 6 (8.22%) 0.38
Education
Less than high school 725 (15.33%) 116 (20.32%) 20 (35.52%) 5.00%
High school/GED 1,351 (32.95%) 120 (30.46%) 15 (24.62%) 1.11
College 2,058 (51.73%) 217 (49.22%) 24 (39.85%) 1.64
Mental health
Major depression 139 (3.22%) 20 (3.18%) 13 (24.90%) 4.06*
Anxiety disorder? 60 (1.37%) 11 (2.28%) 4 (8.78%) 1.28
ASPD 30 (0.87%) 6 (1.24%) 3 (5.91%) 1.11
Smoking
Former smoker 1,811 (44.97%) 216 (49.88%) 14 (24.81%) 431%
Current smoker 710 (17.25%) 170 (37.06%) 32 (53.80%) 26.96%
Lifetime nonsmoker 1,613 (36.78%) 67 (13.06%) 13 (21.40%) 29.79%
Other
Past-year service use 6 (0.10%) 10 (1.67%) 6 (7.46%) 5.44F
Contemplated help 26 (0.85%) 15 (2.51%) 17 (28.59%) 9.44%
Child of alcoholic 550 (13.36%) 99 (22.28%) 20 (37.77%) 9.46%
Current, past year
No diagnosis 4,104 (99.33%) 358 (77.20%) 3 (0.82%) 14.55%
Abuse 30 (0.67%) 94 (22.42%) 9 (15.66%)
Dependence 0 (0%) 1(0.17%) 16 (26.55%)
Abuse/dependence 0 (0%) 0 (0%) 33 (56.97%)
Lifetime, >12 months
No diagnosis 3,402 (81.18%) 173 (36.97%) 3 (5.78%) 17.95%
Abuse 605 (15.57%) 224 (51.46%) 3 (7.39%)
Dependence 22 (0.49%) 11 (2.37%) 15 (4.95%)
Abuse/dependence 105 (2.76%) 45 (9.20%) 48 (81.88%)
Mean (median) Mean (median) Mean (median) F
Age, in years 70.45 (68.72) 67.49 (65.31) 64.77 (63.06) 136.46%
Income, in U.S. $ 47,652 (33,964) 47,532 (35,072) 36,396 (23,598) 0.42

Notes: GED = General Educational Development credential; ASPD = antisocial personality disorder. “Diagnosis of panic disorder

with/without agoraphobia or generalized anxiety disorder.
*p <.05; Tp <.01; Ip <.001.

moderate-risk and high-risk drinker groups were predomi-
nantly male (Wald F = 46.80, 2/65 df, p < .001) and were
younger than low-risk drinkers (/' = 136.36, 2/65 df, p <
.001). Asian Americans were less likely to be in either risky
drinking class (Wald F' = 5.69, 2/65 df, p = .005). Those
with less than a high school education showed progressively
higher representation in the moderate-risk and high-risk
drinking classes (Wald F = 5.00, 2/65 df, p = .009). Those
in the high-risk drinking class had very high rates of past-
year major depression compared with the moderate-risk and
low-risk groups (Wald F' = 4.06, 2/65 df, p = .022). There
were more former smokers than current smokers in the low-

risk (45% former vs 17% current) and moderate-risk (50%
former vs 37% current) groups, whereas current smokers
were most common in the high-risk group (54% current vs
24% former). In the high-risk drinking class, rates of past-
year service use were higher (7.46%) compared with the
moderate-risk and low-risk classes (less than 2% each), and
greater numbers of high-risk drinkers considered obtaining
treatment but did not. Rates of reported alcoholism in either
parent among respondents in the classes were progressively
higher from low-risk (13.36%) to moderate-risk (22.28%)
drinkers, with rates among high-risk drinkers the most el-
evated at 37.77%.
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TaBLE 3. Demographic and psychiatric predictors of class membership
Moderate-risk class ~ High-risk class
Variable OR (95% CI) OR (95% CI)

0.25% (0.19, 0.33)
0.941 (0.93, 0.96)

0.15% (0.06, 0.38)
0.87% (0.83, 0.92)

Gender, ref.: male
Age, per year
Annual income,

in thousands of dollars
Marital status

ref.: not married
African American

ref.: non-African American
High school graduate

ref.: less than high school
College

ref.: less than high school
Current major depression
Adult child of alcoholic
Antisocial personality disorder
Former smoker

ref.: lifetime nonsmoker
Current smoker

ref.: lifetime nonsmoker

0.99 (0.97, 1.02) 0.97 (0.88, 1.06)

0.697 (0.56, 0.86)  0.52 (0.24, 1.16)

0.66* (0.46, 0.95)  2.25(1.00, 5.10)

0.80 (0.58, 1.10)  0.43 (0.19, 1.01)
0.77 (0.56, 1.05)
1.07 (0.58, 1.98)
1.75% (1.30, 2.36)
0.55 (0.20, 1.52)

0.42* (0.20, 0.88)
9.57t (3.59, 25.53)
3.19% (1.68, 6.07)
1.54 (0.38, 6.26)

2.49% (1.74,3.57)  0.74 (0.32, 1.70)

3.92£(2.71,5.68)  2.49* (1.17,5.29)

Notes: OR = odds ratio; CI = conference interval; ref. = reference.
*p <.05; Ip <.01; Ip <.001.

Multivariate predictors of latent class membership

A multinomial model was used to assess sociodemo-
graphic and psychiatric predictors of class status with low-
risk drinkers as the reference class (Table 3). Female gender
(odds ratio [OR] = 0.25, p < .001; reference: male), older
age (OR = 0.94, p <.001), being married (OR = 0.69, p <
.01), and African-American race (OR = 0.66, p = .026) were
associated with decreased risk of being in the moderate-risk
drinking class. Being the adult child of an alcoholic (OR =

1.75, p <.001), being a previous (but not current) smoker
(OR = 2.49, p <.001), and being a current smoker (OR =
3.92, p <.001) were associated with increased odds of being
in the moderate-risk drinker class.

Female gender (OR = 0.15, p < .001), older age (OR
= 0.87, p < .001), and college education (OR = 0.42, p <
.001) were associated with decreased odds of being in the
high-risk drinking class. Past-year major depression (OR =
9.57, p <.001), being the child of an alcoholic (OR = 3.19,
p <.001), and being a current smoker (OR = 2.49, p = .039)
were associated with increased odds of membership in the
high-risk drinking class. Additionally, African-American race
displayed a trend toward (OR = 2.25, p = .051) significance
with membership in the high-risk drinking class.

Latent class membership and health

Two linear regression models assessed the relationship
between latent class membership and ratings of physical and
mental health. Using the SF-12 mental health subscale as the
dependent variable (see Table 4), high-risk drinker class and
female gender were significantly associated with poorer self-
rated mental health. Greater income, being married, and high
school or college education were associated greater self-rated
mental health. In a parallel model (Table 4), physical health
status (SF-12 physical health subscale) was regressed on the
drinking classes and sociodemographic and psychiatric vari-
ables. High-risk drinker class membership was significantly
associated with lower self-rated physical health, although
this relationship was less pronounced than was observed for
mental health. Increased age and being a current or former

TaBLE 4.  Regression models of Medical Outcomes Study Short Form-12 (SF-12) scores
SF-12: Mental health SF-12: Physical health

Variable b SE t b SE t
Moderate-risk class

ref.: low risk -0.46 0.56 -0.95 -0.40 0.66 -0.61
High-risk class

ref.: low risk -7.53 1.97 -3.95% -4.54 2.06 -2.20%
Gender

ref.: male -1.35 0.31 -4.33% 0.03 0.36 0.08
Age, in years -0.04 0.03 -1.96 -0.31 0.02 -12.73%
Income, per $10,000 0.03 0.01 3.09% 0.09 0.03 3.23%
Marital status

ref.: not married 1.19 0.30 4.00% 0.77 0.38 2.01%*
African American

ref.: non-African American -1.01 0.63 -1.93 -1.28 0.69 -1.85
High school

ref.: less than high school 1.95 0.57 1.65F 3.31 0.64 5.20%
College

ref.: less than high school 2.43 0.49 2.94% 4.80 0.57 8.48%
Former smoker

ref.: lifetime nonsmoker 0.64 0.39 1.65 -1.74 0.42 -4.18%
Current smoker

ref.: lifetime nonsmoker -0.49 0.47 -1.31 -2.85 0.53 -5.38%

Notes: Ref. = reference.
*p <.05; Tp <.01; ip <.001.
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smoker also were associated with decreased physical health.
Higher income, being married, and greater education (high
school and college) were associated with greater physical
health.

Discussion

Although older adults manifest lower rates of alcohol
abuse/dependence than their younger counterparts, there is
variation in late-life drinking patterns. Our latent class model
suggests a hierarchical structure based on diagnostic and
NIAAA thresholds. LCA-derived latent classes were associ-
ated with differences in gender, race, age, current and past
alcohol-use disorders, psychiatric comorbidity, and smoking.
Drinking class was associated with current physical and
mental health disability in the high-risk drinking class but
not in moderate-risk drinkers.

Correlates of alcohol risk among older adults

Consistent with previous research, younger individuals
and men were more likely to be in the moderate-risk and
high-risk drinking classes. Cross-sectional (Grant et al.,
2004) and longitudinal (Karlamangla et al., 2006; Rice et
al., 2003) studies have shown higher rates of at-risk or haz-
ardous use, alcohol abuse, and alcohol dependence among
men. Although rates are lower for women, both genders
show declines in alcohol use with advancing age (Moos et
al., 2004).

Although age and gender were associated with both
moderate-risk and high-risk drinker classes, African-Ameri-
can older adults showed decreased likelihood of being in
the moderate-risk drinker class, but African-American race
showed a near-significant association with being in the
high-risk drinking class. Research suggests that older Af-
rican-American alcoholics may also suffer greater medical
and psychosocial consequences as a result of their drinking
(Gomberg and Nelson, 1995), which may increase their
likelihood of endorsing DSM-IV criteria. Although levels
of problem drinking have been shown to be higher among
African Americans, abstinence rates are also higher.

Major depression was also significantly associated with
drinking class among older adults but only among the small
percentage of individuals in the problem drinking class. Al-
though it is difficult to infer causality, high levels of major
depression in the problem drinking group may be the result
of chronic alcohol problems. Among older adults discharged
from inpatient psychiatric treatment, Blixen et al. (1997)
found that 37% had some substance abuse/psychiatric co-
morbidity. In this dual-diagnosis group, more than 70% had
depression. In a study of comorbidity among alcoholics in
the Veterans Affairs system, researchers found that comorbid
depression was more common with increasing age (Blow
et al., 1992) even as levels of posttraumatic stress disorder,

schizophrenia, and other comorbidities were lower. Because
alcohol use has been implicated as a factor in suicides
among older adults (Sorock et al., 2006; Waern, 2003), fur-
ther investigation of the processes underlying depression and
alcohol consumption is warranted.

Our findings also suggest that parental alcoholism remains
an important event among older adults as history of parental
alcoholism predicted membership in risk and problem drink-
ing classes. In a study of older adult lifetime alcohol use,
Prescott and colleagues (1994), “found strong evidence for
family resemblance for liability to lifetime alcohol abuse and
alcohol-related problems, with about 50% of the variance
estimated as familial” (p. 198).

Among individuals in the problem drinker class, rates
of current alcoholism treatment use were relatively low
(7.46%). Other research studies have found that elderly in-
dividuals are least likely to have recent treatment (Proudfoot
and Teesson, 2002; Satre et al., 2003) even as older adults
show greater likelihood of lifetime treatment use (Cohen et
al., 2007). Treatment outcomes for older adults are favorable
compared with younger age groups (Janik and Dunham,
1983; Rice et al., 1993; Satre et al., 2004), implying that
efforts to engage these older problem drinkers will have a
potentially positive public health impact.

Health, mental health, and alcohol risk among older adults

Relationships between the problem drinking class and
mental health and physical health disability support the
value of engaging older problem drinkers. High-risk drink-
ing class was associated with SF-12 greater mental health
and physical health disability. Yet, these differences were not
found among moderate-risk drinkers, suggesting that higher
levels of consumption in the absence of problem use are not
disabling.

Although membership in the moderate-risk drinker class
was not associated with self-reported physical or mental
health disability, both moderate-risk and high-risk drinkers
were more likely to be current smokers. Moderate-risk and
high-risk drinkers may be at greater risk if their alcohol use
is combined with other problematic health behaviors. Satre
et al. (2007), in a study of health plan members, found that
exceeding NIAAA drinking limits was associated with cur-
rent smoking and poor dietary practices in men. In consider-
ing public health goals, drinking should be seen in light of
overall health behaviors.

Limitations

Although this analysis benefited from a nationally repre-
sentative sample of older drinkers, cross-sectional data were
used. Potential causal mechanisms could not be explored.
Additionally, this study was limited to current drinkers only.
This likely affected estimates of high-risk drinker prevalence



SACCO, BUCHOLZ, AND SPITZNAGEL 837

among African Americans because high levels of abstinence
in this group were not considered. Although this research
looked at the role of consumption and problem use as indica-
tors of drinking problems, this study was unable to consider
other important indicators of older adult risk drinking. These
include medical conditions or medications that make alcohol
use risky for older adults (Moore et al., 2002). These omis-
sions may have obscured some risky drinking patterns in this
population. Finally, using LCA, individuals can have a prob-
ability of being in multiple groups. We used weighted rep-
licates to adjust for this fact, and average class probabilities
were greater than .90 for each class, but LCA interpretation
is more complex than diagnostic classifications.

Conclusions

Although more complex than other methods, LCA
identified three groups of older drinkers with distinctive
sociodemographic and health-related characteristics. Our
findings suggest that a substantial subpopulation of older
drinkers exceed consumption guidelines without displaying
alcohol-related problems. Some of these individuals have a
history of alcohol abuse/dependence but do not display in-
creased mental or physical health disability compared with
individuals who do not exceed drinking guidelines. African
Americans were less likely to be in this group but showed
higher rates of being high-risk users. In multivariate mod-
els, these relationships were attenuated, implying a complex
relationship between race and other factors (e.g., education,
income). For drinkers in the high-risk drinker class, alcohol
use may be part of a larger pattern of health risks, including
smoking, major depression, and a history of alcohol abuse/
dependence earlier in life. Our findings support the need for
continued outreach to older problem drinkers, as the health
impacts are substantial. Consuming more than the NIAAA
cutoffs may not necessitate services, but longitudinal analy-
sis may uncover risks for at-risk drinkers as they age. Future
longitudinal analysis is necessary to determine the long-term
drinking patterns and health outcomes for moderate-risk and
high-risk older drinkers. Wave 2 of the NESARC survey
will allow us to compare the 3-year outcomes by latent class
membership.
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