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Abstract 
 
Objectives: To examine associations between drinking patterns, medical conditions and 

behavioral health risks among older adults. Methods: Analyses compared survey participants 

(health plan members ages 65 to 90, N = 6,662) who drank moderately to those who drank over 

recommended limits or did not drink. Results: Over-limit drinking was associated with 

smoking; not trying to eat low fat foods (in men), and lower BMI (in women). Predictors of not 

drinking during the prior 12 months included ethnicity, lower education, worse self-reported 

health; diabetes and heart problems. Conclusions: Significant relationships exist between health 

and alcohol consumption patterns, which vary by gender. 
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INTRODUCTION 

Older adults comprise a large and fast-growing segment of the U.S. population. Yet alcohol 

consumption in this demographic group has received little study. This is a significant oversight 

since heavy drinking has been associated with development of multiple medical,1, 2 functional,3

and psychiatric problems to which older adults are especially vulnerable.4,5 Excessive alcohol 

consumption may be clustered with other behavioral health risks such as smoking and poor diet,6, 

7 and obesity,8 increasing cumulative risk for medical problems. In contrast, light to moderate 

drinking may have health benefits.9 In studies of heart disease, moderate drinking has been 

associated with lower mortality than either abstinence or heavy consumption.10-12 These studies 

indicate that alcohol is harmful to health in excess but potentially helpful in moderation, and that 

the relationship of drinking to health is complex. 

To prevent serious health problems, recommended drinking limits for older adults have been 

proposed.7, 13 Because alcohol can exacerbate medical conditions and has potential for adverse 

medication interactions, older adults with health problems who drank when they were younger 

may stop drinking completely.14-16 This tendency may explain why studies comparing older 

adults who drink heavily or moderately to those who abstain completely have found that 

abstainers have poorer health.17-19 For example, in a large sample of male primary care patients 

ages 65 and over, patients who reported drinking alcohol in the previous year had better health 

status (as measured by the SF-36) than abstainers.17 

Epidemiological studies have found that older women tend to drink smaller quantities of 

alcohol than older men, have fewer alcohol-related problems,20, 21 and are more likely to abstain 

totally.22 Yet prevalence of drinking over recommended limits is comparable when the limits are 

set lower for women than for men, as some guidelines have proposed.13 For example, in a large 
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(N = 5065) multi-site primary care study of patients ages 60 and over, 15% of men consumed 

over 14 drinks per week and 12% of women regularly drank over 7 drinks per week.7 These data 

indicate that while women drink less than men, both men and women may be at risk due to over-

limit drinking.  

Gender may be associated with changes in drinking patterns in late life as well as other health 

behaviors.23 Older women have higher abstinence rates than older men following chemical 

dependency treatment, based on a study of 92 alcohol dependent patients ages 55 and over in a 

managed care outpatient treatment program.24 In that study, women had a later onset of heavy 

drinking than men, but were drinking similar amounts of alcohol at the time of treatment entry. In 

a Canadian population-based survey of older adults, women were more likely than men to take 

steps to improve their health such as changing diet and using preventive services.25 In a study of 

139 primary care patients in San Francisco, women who stopped drinking had higher rates of 

hypertension and heart problems than current drinkers, while the same relationship was not 

observed among men.16 Based on this limited literature, we anticipated that older women in the 

current study might be more likely to eliminate drinking in the presence of chronic health 

problems.  

There have been few studies of any kind examining ethnic differences in older adult drinking 

patterns. Adults 65 and over were included in the National Epidemiologic Survey on Alcohol and 

Related Conditions (NESARC), a nationally representative sample. Among men, alcohol abuse 

(based on DSM-IV criteria) was diagnosed in 2.38% of Whites, 1.79% of Blacks, 0.00% of 

Asians, and 3.69% of Hispanics. Among women, alcohol abuse was diagnosed in 0.36% of 

Whites, 0.12% of Blacks, 0.00% of Asians and 0.00% of Hispanics.26 This study only examined 

substance use disorders, and did not report alcohol use patterns (abstinence or 
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quantity/frequency) in the sample. One study comparing small samples of African-American and 

White alcohol-dependent men found that African-Americans were more likely to have 

experienced adverse social consequences due to drinking.27 The authors speculated that once 

alcohol problems develop, they may become more severe for older minorities due to having 

fewer financial resources. In addition to cultural and economic factors, ethnic differences in life 

course trajectories of alcohol use28 may be influenced by higher rates of health problems for 

which drinking is not recommended, such as diabetes, especially among Hispanic and African-

American adults.29, 30 Based on these factors, it was anticipated that ethnic minorities in the 

present study of older adults might be more likely than Whites to report recent cessation of 

alcohol consumption.  

This current study contributes to the existing literature in several ways. It uses a large, 

representative health plan population sample to describe patterns of alcohol consumption and 

abstinence by ethnicity and gender among older adults. Consumption measures correspond to 

widely used drinking guidelines, and thus are relevant to clinical practice. It differentiates those 

who reported quitting drinking from those who never consumed alcohol as adults, an important 

yet often overlooked distinction in examining the relationship of alcohol to health.31 To our 

knowledge, it is the first study that correlates alcohol consumption among older adults with 

chronic medical conditions, health status and behavioral health risks. It reports on the 

relationship of alcohol use to obesity, an important area of investigation in which the existing 

literature is sparse.  

In summary, it was anticipated that individuals who drank above recommended limits or who 

had ceased drinking would be more likely to report physical and mental health problems than 

those who drank moderately (within recommended limits); and that over-limit drinking would be 
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associated with other behavioral health risks. Based on the limited literature described above, it 

was expected that alcohol consumption would vary by gender and ethnicity. Understanding these 

patterns has the potential to inform strategies to limit alcohol consumption among older adults.  

METHODS 

Data for this study came from the 2002 Kaiser Permanente (KP) Adult Member Health 

Survey, a mailed survey of a stratified random sample of health plan members in the Northern 

California region. The survey, which was available only in English, included questions about 

demographic and health-related characteristics. All measures were based on self-report. In April 

2002, 8-page questionnaires were mailed to a stratified random sample of 40,000 adult KP 

Northern California Region Health Plan members aged 20 and over. Two subsequent survey 

packet mailings were sent to non-respondents, with the final wave of questionnaires mailed in 

mid-July. The survey was available only in English. Respondent data were assigned a post-

stratification weighting factor based on the sampling time frame, such that the final weighted 

sample would reflect the age, gender, and geographic distribution of the actual adult membership 

aged 65-90 at the time of the survey. 

Among adults ages 65 and over, response rate was 74.4% for women (n = 3,461/4,655), and 

73.6% for men (n = 3,436/4,670); after excluding from the denominator those individuals who 

were deceased, no longer health plan members, or for whom no current address was available 

through KP records or the post office. The sample for the current analyses was restricted to adults 

ages 65 to 90.  

Measures 

Demographic characteristics.  The questionnaire asked age, gender, race/ethnicity, highest 

level of education, and marital status.  
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Alcohol consumption.  Participants were asked “During the past 12 months, how often have 

you had a drink containing alcohol?”, with response options of “almost every day, 5 to 6 times a 

week, 3 to 4 times a week, 1 to 2 times a week, 2-4 times a month, 1 time a month or less, never 

in the past 12 months (used to drink) or never drank as an adult.” Those who reported consuming 

any alcohol were asked “On days when you had a drink, how many drinks did you usually 

have?”, with examples given of one drink equaling a 12-oz. can of beer, 4 oz. of wine or 1 oz. 

shot of hard liquor. Average amount of alcohol consumed per week was estimated based on a 

combination of these two items.32 Although no collateral or biochemical verification of 

participants’ alcohol use was available, similar self-report quantity, frequency, and heavy 

drinking questions have shown moderate to good validity, and excellent reliability in an older 

adult primary care sample.33 Consistent with prior studies, women were categorized as over-limit 

drinkers if they reported drinking either more than one drink at a time or more than 7 drinks per 

week, while men were considered over-limit if they consumed either more than 2 drinks at a time 

or more than 14 drinks per week.7

Health conditions.  Participants were asked to indicate whether, during the prior 12 months, 

they had (or took medication for) any of 28 major health conditions. We restricted our analysis to 

seven self-reported chronic conditions common in older adults (heart problems, high blood 

pressure, high cholesterol, arthritis, diabetes, depression and anxiety). Participants were also 

asked if they had a problem either alcohol or drugs (yes/no) in the prior 12 months.  

Participants were also asked to rate their overall health status using the question,“in 

general, would you say your health is excellent, very good, good, fair or poor.” This question is 

predictive of future health care utilization,34 morbidity35 and mortality.36 The measure was 
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dichotomized (excellent, very good, or good vs. fair or poor) in the analyses.37, 38 Body mass 

index (BMI) was calculated using questions asking about height and weight.   

Behavioral health risks.  Participants were asked if they currently smoked cigarettes 

(yes/no). They were asked “During the past 12 months, how often did you usually get physical 

exercise (such as walking, swimming, gardening, golf, tennis, etc.): 5 or more times per week, 3 

to 4 times a week, 1 to 2 times a week, 2 to 4 times a month, once a month or less, or never.” As 

an indicator of a sedentary lifestyle, we dichotomized the measure to compare those who 

exercised 2 to 4 times per month or less (well under recommended frequency).39 to those who 

exercised more often. Regarding diet they were asked “About how often do you try to eat 

reduced-fat foods: all the time, most of the time, some of the time, a little of the time, or never.” 

This variable was dichotomized (a little of the time/never vs. some/most/all or the time) as an 

indicator of having poor dietary practices.  

Analyses 

Participants were divided into four categories of drinking behavior: adult non-drinkers, 

abstinent for ≥ 12 months, moderate drinkers (i.e., those who drank under recommended limits), 

and over-limit drinkers (more than one drink at a time or more than 7 drinks per week for 

women, more than 2 drinks at a time or more than 14 drinks per week for men).7 Because some 

current guidelines suggest no more than 7 drinks per week for both men and women,40 the study 

replicated the analysis for men using this lower limit, to see whether using a lower drinking 

cutoff yielded different results regarding the relationship of alcohol consumption to health 

measures. A sub-analysis compared medical conditions of heavy drinkers (over 3 drinks per day 

for women and over 4 drinks per day for men) to current drinkers who consumed less than this 

amount, controlling for age and ethnicity, using logistic regression. Overall group differences in 
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demographic characteristics and health measures between categories of drinking behavior were 

examined using Rao-Scott chi-square, with respondent data weighted to reflect the sampling 

procedures in the survey.  

To examine the relationship of medical conditions, self-reported health and behavioral health 

risks to both drinking cessation (≥ 12-month abstinence) and over-limit drinking, separate 

logistic regression analyses were conducted to test the effect of drinking status on these health 

variables, controlling for age and ethnicity.   

To develop the model predicting drinking cessation, bivariate comparisons were made 

between current drinkers and those who had been drinkers during adulthood, but had ceased 

drinking (≥ 12 month abstinence). Variables selected for the logistic regression models included 

those factors significant in the bivariate comparisons: age (measured in 5 year intervals, reference 

group 65-69), ethnicity (African-American, Asian, and Latino, with White non-Hispanic as 

reference group) lower education (≤ 12 years vs. at least some college as reference group), 

perceived health status (fair or poor vs. good-excellent as reference group) and the presence of 

selected health conditions. Logistic regression was used to examine factors associated with 

cessation of drinking, among participants who had consumed alcohol as adults, with analyses 

conducted separately for men and women. All analyses were conducted with weighted data using 

SAS version 9.1 procedures (Proc Surveyfreq and Proc Survelogistic) for analysis of data 

obtained from a complex survey design. These special procedures take into account error 

introduced by design effects when calculating the variances used for significance testing. 

RESULTS 

Sample 
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The final sample consisted of 6,662 individuals ages 65 to 90. This included 3316 men (737 

men ages 65 to 69, 737 ages 70 to 74, 1330 ages 75 to 79, 351 ages 80 to 84 and 161 ages 85 to 

90) and 3346 women (803 ages 65 to 69, 750 ages 70 to 74,1329 ages 75 to 79, 330 ages 80 to 

84, and 134 ages 85 to 90). Based on weighted data, participants had a mean age of 73.7 (sd = 

6.3). Ethnicity data was available for 92% of the sample. Among men, respondents were 82.5% 

White, 5.0% African-American, 5.6% Latino, and 6.9% Asian American. Among women, 

respondents were 79.4% White, 5.2% African-American, 7.2% Latino, and 8.2% Asian 

American. A small percentage (2 %) reporting Pacific Islander, Native American or “other” were 

excluded from analyses by ethnicity.  

Patterns of Alcohol Consumption 

Drinking data were available for 6,116 participants (3,081 men and 3,035 women) with 546 

missing (8%) due to non-response on one or more drinking items. Those with missing data were 

older (p < .001), and more likely to be female (p < .001) and non-white (p < .001) than those 

without missing data. 

[Table 1 here] 

Results found that 12.1% of men and 16.6% of women drank over recommended limits. Of 

these, men reported an average of 3.8 (sd = 1.53) drinks and women an average of 2.2 (sd = 0.59) 

drinks consumed on days when they drank alcohol (not shown). There were significant overall 

effects on drinking category by age group, ethnicity and relationship status (Table 1). Among 

both men and women, over-limit drinking was lower in the older age groups (e.g., ages 80 to 90 

vs. 65-74 or 75-79), while ≥ 12-month abstinence was higher in older age groups. Whites and 

Latinos had the highest percentages of over-limit drinkers and Asians the lowest percentages, and 

African-Americans higher percentages of 12-month abstainers than other ethnic groups. Less 



Alcohol consumption        11 

educated men and women were more likely to report long-term abstinence or 12-month 

abstinence than those with higher levels of education.  

Medical Conditions and Behavioral Health Risks 

Medical conditions and behavioral health risks were examined for men and women. Overall 

group differences by drinking category were examined using chi-square (Table 2). Logistic 

regression analyses examined odds of having health conditions, fair or poor self-reported health 

(vs. good, very good, or excellent), and behavioral health risks among those who reported over-

limit drinking in the prior 12 months vs. moderate drinkers, adjusting for age and ethnicity. 

Medical conditions were also adjusted for BMI. Few significant relationships were found 

between over-limit drinking and prevalence of major medical conditions. Contrary to 

expectation, men who drank over limits had lower prevalence of heart problems (OR = 0.71, CI 

= 0.51, 0.99), and high cholesterol (OR = 0.71, CI = 0.53, 0.95) than moderate drinkers. Women 

who drank over limits had lower prevalence of heart problems (OR = 0.61, CI = 0.41, 0.93) and 

high cholesterol (OR = 0.75, CI = 0.57, 0.99) than moderate drinkers. When compared with 

moderate drinking, over-limit drinking was associated with poorer dietary habits (not trying to 

eat reduced fat foods) among men (OR = 1.58, CI = 1.21, 2.06), and with current cigarette 

smoking among women (OR = 2.36, CI = 1.56, 3.57) and men (OR = 2.35, CI = 1.56, 3.53). 

Among women, over-limit drinking was associated with greater likelihood of being sedentary 

(OR = 1.49, CI = 1.09, 2.06), but lower likelihood of being overweight (BMI ≥ 30), (OR = 0.61, 

CI = 0.43, 0.85). 

[Table 2 here] 

When the relationship of drinking level with medical problems was examined using the lower 

recommended drinking limit for men (no more than one drink per day), as expected a much 
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larger number of individuals were categorized as over-limit drinkers (32.2% of male study 

participants, rather than 12.1%). However, only one health correlate changed: overall effect of 

drinking level on having a lower rate of heart problems became significant (p = .002, not shown). 

A sub-analysis compared health conditions of male heavy drinkers (n = 131), who consumed 

over 4 drinks per day, to currently drinking males who drank less than this amount, controlling 

for age and race. The small number of heavy drinkers resulted in limited statistical power for this 

analysis within men and precluded any such comparisons for women (n=17 heavy drinkers. The 

only statistically significant difference was that heavy drinkers were less likely to report having 

or being treated for high cholesterol than other drinkers (39.1% vs. 22.1%, p = .001).  

Health Factors Associated with Drinking Cessation 

Logistic regression analyses examined odds of having health conditions, fair or poor self-

reported health (vs. good, very good, or excellent), and behavioral health risks among those who 

reported moderate drinking vs. those who reported no drinking in the prior 12 months vs. 

adjusting for age and ethnicity (see post hoc comparisons reported on Table 2). Medical 

conditions were also adjusted for BMI. Variables associated moderate drinking vs. ≥ 12 month 

abstinence included lower likelihood of having diabetes (OR = 0.55, CI = 0.41, 0.75), depression 

(OR = 0.55, CI = 0.36, 0.83), anxiety (OR = 0.45, CI = 0.24, 0.85), fair or poor health (OR = 

0.41, CI = 0.31, 0.53), smoking cigarettes (OR = 0.53, CI = 0.35, 0.80) and being sedentary (OR 

= 0.60, CI = 0.44, 0.83) among men; and heart problems (OR = 0.47, CI = 0.33, 0.66), diabetes 

(OR = 0.35, CI = 0.24, 0.52), arthritis (OR = 0.73, CI = 0.55, 0.97), depression (OR = 0.50, CI = 

0.34, 0.72), fair or poor health (OR = 0.25, CI = 0.19, 0.34), smoking (OR = 0.48, CI = 0.30, 

0.77) and being sedentary (OR = 0.37, CI = 0.26, 0.51) among women.  

Predictors of Drinking Cessation 
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In logistic regression analysis, predictors of having quit drinking (≥ 12-month abstinence 

among former alcohol consumers) vs. any level of current drinking were examined separately for 

men and women. To select variables for the model, bivariate chi-square analyses were used to 

compare demographic factors and health conditions of current drinkers to those of participants 

who had abstained for ≥ 12-months. Individuals who never drank as adults were excluded. 

Factors significant at the p < .10 level were included in the initial model: Age group, ethnicity 

(African-American, Hispanic, and Asian American vs. White), marital status, education, self-

reported health, diabetes, and heart problems were in the models for both genders; high blood 

pressure and high cholesterol were in the initial model for women only. Results of the final 

model found that among both men and women, drinking cessation was predicted by ethnicity 

(African-American vs. White), lower education, diabetes, and worse self-reported health. 

Depression was significant among men only. Heart problems were significant among women 

only (Table 3). Age group was not significant in either final model. Using unweighted data  

To estimate overall discriminative power of the model in separating current drinkers from 

those who had quit drinking, we calculated the c statistic, which is equivalent to the area under 

the ROC curve for the model.41 For men, c = 0.641; for women, c = 0.718. Results indicate the 

probability that the model would correctly assign possible cases involving the dependent variable 

64.1% of the time for men and 71.8% of the time for women. For the overall model, pseudo-R-

squared = .04 for men, p < .001, and .08 for women, p < .001, using unweighted data in order to 

obtain correct sample size for calculation of pseudo-R-squared. 

 [Table 3 here] 

DISCUSSION 
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This study examined how health conditions and behaviors, gender and ethnicity are related to 

drinking patterns among older adults, including over-limit drinking and drinking cessation (≥ 12-

month abstinence). While increased prevalence of medical problems with over-limit drinking 

was not found, over-limit drinking was associated with other behavioral health risks. Results 

found an association between health problems and having stopped drinking. Factors 

independently associated with drinking cessation among both women and men included lower 

education, ethnicity (African-American) and worse self-reported health.  

The results help inform understanding of how age influences alcohol consumption. Although 

not uniform across cohorts,42 longitudinal studies have found a decline in quantity of alcohol 

consumed and an increase in abstinence with age.20, 21 Medical illness has also been associated 

with changes in alcohol consumption in middle-aged populations, as we found in our sample.43 

Lack of an independent effect of age on drinking cessation in our sample suggests that medical 

illness may be more important than age in motivating drinking reduction.  

Gender Differences 

Among both men and women, medical conditions and worse self-rated health were associated 

with non-drinking in the prior 12 months. Similar to findings in a study of a small sample of 

older adult primary care patients,16 heart disease was independently associated with drinking 

cessation among women but not among men. This may indicate that women with heart problems 

may be more likely to stop drinking than men. Alternatively, it has been suggested that alcohol 

consumption could benefit women more than men,44 particularly for heart problems.  

Gender differences were also observed in the relationship of over-limit drinking to poor 

dietary practices (not trying to eat low fat foods) and having BMI in the obese range (≥ 30). 

Over-limit drinking men had worse results than moderate drinkers on both measures, while 
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among women over-limit drinkers were less likely than moderate drinkers to be obese. Previous 

investigations in younger samples have yielded inconsistent results regarding the relationship of 

alcohol consumption to obesity,45, 46 with some recent evidence from a general population sample 

that quantity of alcohol consumed may increase BMI (measured as a continuous variable) among 

both women and men.22 In contrast, our findings suggest that among older women, over-limit 

drinking may not have an adverse impact on rates of obesity. 

Clinical Implications 

Our results suggest that older men and women who drink over recommended limits may not, 

in the short term, present in health care settings with worse health than other patients.5 However, 

over-limit drinkers are more likely than moderate drinkers to have behavioral health risks such as 

smoking and poor dietary practices, which could be targeted for intervention by medical 

providers. It is cautioned that because of the correlational study design in a sample with relatively 

few heavy drinkers, and potential risks associated with over-limit drinking, our findings do not 

support clinical recommendations for older adults to consume alcohol or to disregard established 

drinking guidelines.  

The relationship between health problems, worse self-reported health and cessation of alcohol 

consumption implies that medical illness and the perception of having poor health may motivate 

elimination of alcohol use. Brief interventions focused on adverse drinking consequences may 

effectively capitalize on this inclinication.5, 47 Brief interventions may also be useful to reduce 

drinking in patients with type 2 diabetes and hypertension,48 a finding particularly relevant to this 

sample.   

Limitations 
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Because the survey was conducted only in English, individuals who are non-English speaking 

or who have very poor reading ability may be underrepresented. African-Americans and 

Hispanics may be less likely to respond to the survey than Whites and Pacific Islanders, based on 

analysis of a previous (1993) Kaiser Member Health Survey year.49 Health plan members who 

were very sick and frail or who resided in skilled nursing facilities were unlikely to respond. 

Nonresponse on the alcohol questions was higher among non-whites and women, people with 

lower levels of education, and the oldest study participants. Because these non-respondents were 

demographically similar to non-drinkers in the sample, it seems likely that some non-drinkers 

chose to skip the alcohol questions in the survey. Our results may therefore overestimate the 

proportion of the total sample that drinks. However, it is not anticipated that these missing data 

would bias the results regarding the relationship of drinking to health reported in the study. 

The current investigation uses retrospective data and provides observational support for an 

association between health and alcohol consumption, but cannot draw conclusions regarding 

directionality of these relationships. Further, both the alcohol use and health conditions examined 

were based on self-report. Although self-report alcohol measures have generally good reliability, 

and survey participants may be less motivated to under-report drinking than they would in a 

clinical context, under-reporting of alcohol consumption by participants is a potential source of 

bias. Some respondents who reported no health conditions may have an undiagnosed disorder. 

However, strengths of the study include its large older adult sample, inclusion of women and 

minority groups who have been underrepresented in prior studies, and analysis of a privately 

insured sample with access to health care. The analyses also distinguished former drinkers from 

those who never drank as adults, and included measures of self-reported health, body mass index 

(BMI), and behavioral health risks.  
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Conclusion 

This study reported patterns of alcohol consumption in a large, representative sample of adults 

ages 65 to 90. Results of this investigation found that those who quit drinking were more likely 

than current drinkers to report having medical problems, including diabetes, heart problems, and 

worse self-reported health. Drinking over recommended limits was not associated with medical 

problems in a one-year period, but was correlated with other behavioral health risks such as 

smoking and poor dietary practices. Gender differences were observed in the association of 

alcohol consumption with health and behaviors. Findings have implications for identification of 

older adults with problematic drinking and the development of strategies to reduce alcohol 

consumption.



Alcohol consumption        18 

Acknowledgement 

1.   The authors would like to thank Frederic Blow, Ph.D. and Jennifer Mertens, M.A., for 

helpful comments on the manuscript, Qing Zheng, B.A., for assistance with data analysis, Kevin 

Delucchi, Ph.D. for statistical consultation, and Agatha Hinman, B.A., for editorial assistance on 

the manuscript.  



Alcohol consumption        19 

References 
 

1. Finlayson RE, Hurt RD. Medical consequences of heavy drinking by the elderly. In: 

Gomberg ESL, Hegedus AM, Zucker RA, eds. Alcohol Problems and Aging. Research 

Monograph No. 33. Bethesda, MD: National Institute on Alcohol Abuse and Alcoholism; 

1998:193-212. 

2. Meyerhoff DJ, Bode C, Nixon SJ, de Bruin EA, Bode JC, Seitz HK. Health risks of 

chronic moderate and heavy alcohol consumption: how much is too much? Alcohol Clin 

Exp Res 2005;29(7):1334-1340. 

3. Moore AA, Endo JO, Carter MK. Is there a relationship between excessive drinking and 

functional impairment in older persons? J Am Geriatr Soc 2003;51(1):44-49. 

4. Perreira KM, Sloan FA. Excess alcohol consumption and health outcomes: a 6-year 

follow-up of men over age 50 from the health and retirement study. Addiction 

2002;97(3):301-310. 

5. Blow FC, Walton MA, Barry KL, Coyne JC, Mudd SA, Copeland LA. The relationship 

between alcohol problems and health functioning of older adults in primary care settings. 

J Am Geriatr Soc 2000;48(7):769-774. 

6. Ma J, Betts NM, Hampl JS. Clustering of lifestyle behaviors: the relationship between 

cigarette smoking, alcohol consumption, and dietary intake. Am J Health Promot 

2000;15(2):107-117. 

7. Adams WL, Barry KL, Fleming MF. Screening for problem drinking in older primary 

care patients. JAMA 1996;276(24):1964-1967. 

8. Breslow RA, Smothers BA. Drinking patterns and body mass index in never smokers: 

National Health Interview Survey, 1997-2001. Am J Epidemiol 2005;161(4):368-376. 



Alcohol consumption        20 

9. Stampfer MJ, Kang JH, Chen J, Cherry R, Grodstein F. Effects of moderate alcohol 

consumption on cognitive function in women. N Engl J Med 2005;352(3):245-253. 

10. Britton A, Marmot M. Different measures of alcohol consumption and risk of coronary 

heart disease and all-cause mortality: 11-year follow-up of the Whitehall II Cohort Study. 

Addiction 2004;99(1):109-116. 

11. Wannamethee SG, Shaper AG. Type of alcoholic drink and risk of major coronary heart 

disease events and all-cause mortality. Am J Public Health 1999;89(5):685-690. 

12. Goldberg RJ, Burchfiel CM, Reed DM, Wergowske G, Chiu D. A prospective study of 

the health effects of alcohol consumption in middle-aged and elderly men. The Honolulu 

Heart Program. Circulation 1994;89(2):651-659. 

13. National Institute on Alcohol Abuse and Alcoholism. The physicians' guide to helping 

patients with alcohol problems. Bethesda, MD: U.S. Department of Health and Human 

Services [NIH Publication No.95-3769]; 1995. 

14. Krause N. Stress, religiosity, and abstinence from alcohol. Psychol Aging 1991;6(1):134-

144. 

15. Moos RH, Brennan PL, Schutte KK, Moos BS. Older adults' health and changes in late-

life drinking patterns. Aging Ment Health 2005;9(1):49-59. 

16. Satre DD, Arean PA. Effects of gender, ethnicity, and medical illness on drinking 

cessation in older primary care patients. J Aging Health 2005;17(1):70-84. 

17. Bridevaux IP, Bradley KA, Bryson CL, McDonell MB, Fihn SD. Alcohol screening 

results in elderly male veterans: association with health status and mortality. J Am Geriatr 

Soc 2004;52(9):1510-1517. 



Alcohol consumption        21 

18. Graham K, Schmidt G. The effects of drinking on health of older adults. Am J Drug 

Alcohol Abuse 1998;24(3):465-481. 

19. Vogeltanz ND, Wilsnack SC, Vickers KS, Kristjanson AP. Sociodemographic 

characteristics and drinking status as predictors of older women's health. J Gen Psychol 

1999;126(2):135-147. 

20. Fillmore KM. Women's drinking across the adult life course as compared to men's: a 

longitudinal and cohort analysis. Br J Addict 1987;82(7):801-811. 

21. Moore AA, Gould R, Reuben DB, et al. Longitudinal patterns and predictors of alcohol 

consumption in the United States. Am J Public Health 2005;95(3):458-465. 

22. Breslow RA, Smothers B. Drinking patterns of older Americans: National Health 

Interview Surveys, 1997-2001. J Stud Alcohol 2004;65(2):232-240. 

23. Gallant MP, Dorn GP. Gender and race differences in the predictors of daily health 

practices among older adults. Health Educ Res 2001;16(1):21-31. 

24. Satre DD, Mertens JR, Weisner C. Gender differences in treatment outcomes for alcohol 

dependence among older adults. J Stud Alcohol 2004;65(5):638-642. 

25. Newsom JT, Kaplan MS, Huguet N, McFarland BH. Health behaviors in a representative 

sample of older Canadians: prevalences, reported change, motivation to change, and 

perceived barriers. Gerontologist 2004;44(2):193-205. 

26. Grant BF, Dawson DA, Stinson FS, Chou SP, Dufour MC, Pickering RP. The 12-month 

prevalence and trends in DSM-IV alcohol abuse and dependence: United States, 1991-

1992 and 2001-2002. Drug Alcohol Depend 2004;74(3):223-234. 



Alcohol consumption        22 

27. Gomberg ES, Nelson BW. Black and white older men: alcohol use and abuse. In: 

Beresford TP, Gomberg ES, eds. Alcohol and Aging. New York: Oxford University 

Press; 1995:307-323. 

28. Jackson JS, Williams DR, Gomberg ESL. Aging and alcohol use among African 

Americans: A life-course perspective. In: Gomberg ESL, Hegedus AM, Zucker RA, eds. 

Alcohol Problems and Aging. Research Monograph No. 33. Bethesda, MD: National 

Institute on Alcohol Abuse and Alcoholism; 1998:63-87. 

29. Narayan KM, Boyle JP, Thompson TJ, Sorensen SW, Williamson DF. Lifetime risk for 

diabetes mellitus in the United States. JAMA 2003;290(14):1884-1890. 

30. Brancati FL, Kao WH, Folsom AR, Watson RL, Szklo M. Incident type 2 diabetes 

mellitus in African American and white adults: the Atherosclerosis Risk in Communities 

Study. JAMA 2000;283(17):2253-2259. 

31. Fillmore KM, Kerr WC, Stockwell T, Chikritzhs T, Bostrom A. Moderate alcohol use 

and reduced mortality risk: systematic error in prospective studies. Addict Res Theory 

2006;14(2):101-132. 

32. Armstrong MA, Midanik LT, Klatsky AL. Alcohol consumption and utilization of health 

services in a health maintenance organization. Med Care 1998;36(11):1599-1605. 

33. Bradley KA, McDonell MB, Bush K, Kivlahan DR, Diehr P, Fihn SD. The AUDIT 

alcohol consumption questions: reliability, validity, and responsiveness to change in older 

male primary care patients. Alcohol Clin Exp Res 1998;22(8):1842-1849. 

34. Bierman AS, Bubolz TA, Fisher ES, Wasson JH. How well does a single question about 

health predict the financial health of Medicare managed care plans? Eff Clin Pract 

1999;2(2):56-62. 



Alcohol consumption        23 

35. Weisen SF, Frishman WH, Aronson MK, Wassertheil-Smoller S. Self-rated health 

assessment and development of both cardiovascular and dementing illnesses in an 

ambulatory elderly population: A report from the Bronx Longitudinal Aging Study. Heart 

Dis 1999;1(4):201-205. 

36. Idler EL, Benyamini Y. Self-rated health and mortality: a review of twenty-seven 

community studies. J Health Soc Behav 1997;38(1):21-37. 

37. McGee DL, Liao Y, Cao G, Cooper RS. Self-reported health status and mortality in a 

multiethnic US cohort. Am J Epidemiol 1999;149(1):41-46. 

38. Morrison RS, Zayas LH, Mulvihill M, Baskin SA, Meier DE. Barriers to completion of 

health care proxies: an examination of ethnic differences. Arch Intern Med 

1998;158(22):2493-2497. 

39. Centers for Disease Control and Prevention. Physical activity for everyone: 

Recommendations: Are there special recommendations for older adults? (on-line). 2006. 

Available: 

http://www.cdc.gov/nccdphp/dnpa/physical/recommendations/older_adults.htm.

Accessed April 6, 2006. 

40. The American Geriatrics Society. Clinical guidelines for alcohol use disorders in older 

adults (on-line). 2003. Available: 

http://www.americangeriatrics.org/products/positionpapers/alcohol.shtml. Accessed Sep 

26, 2005. 

41. Peng C-YJ, Lee KL, Ingersoll GM. An introduction to logistic regression analysis and 

reporting. The Journal of Educational Research 2002;96(1):3-14. 



Alcohol consumption        24 

42. Levenson MR, Aldwin CM, Spiro A, 3rd. Age, cohort and period effects on alcohol 

consumption and problem drinking: findings from the Normative Aging Study. J Stud 

Alcohol 1998;59(6):712-722. 

43. Perreira KM, Sloan FA. Life events and alcohol consumption among mature adults: a 

longitudinal analysis. J Stud Alcohol 2001;62(4):501-508. 

44. Green CA, Perrin NA, Polen MR. Gender differences in the relationships between 

multiple measures of alcohol consumption and physical and mental health. Alcohol Clin 

Exp Res 2004;28(5):754-764. 

45. Liu S, Serdula MK, Williamson DF, Mokdad AH, Byers T. A prospective study of 

alcohol intake and change in body weight among US adults. Am J Epidemiol 

1994;140(10):912-920. 

46. Wannamethee SG, Shaper AG. Alcohol, body weight, and weight gain in middle-aged 

men. Am J Clin Nutr 2003;77(5):1312-1317. 

47. Mundt MP, French MT, Roebuck MC, Manwell LB, Barry KL. Brief physician advice for 

problem drinking among older adults: an economic analysis of costs and benefits. J Stud 

Alcohol 2005;66(3):389-394. 

48. Fleming M, Brown R, Brown D. The efficacy of a brief alcohol intervention combined 

with %CDT feedback in patients being treated for type 2 diabetes and/or hypertension. J

Stud Alcohol 2004;65(5):631-637. 

49. Gordon NP. Surveillance of health, functional status, and satisfaction of health plan 

members by mailed survey:  Potential sources of bias. 123rd annual meeting of the 

American Public Health Association. San Diego, CA; 1995. 

 



Alcohol consumption        25 



Alcohol consumption        26 

Table 1. 

Drinking Patterns of Demographic Subgroups among Adults Ages 65 to 90 

Drinking Pattern  

Never drank 

as Adult 

≥ 12-Month 

Abstinent 

Moderate 

Drinker 

Over-Limit 

Drinker 
P

Age       

Men (%) 
 

<.001 
 

65-74 (n = 1377) 
 12.3 14.3 59.0 14.5  

75-79 (n = 1237) 
 12.6 16.9 60.7 9.8  

80-90 (n = 467) 
 18.5 15.9 58.9 6.7  

Women (%)      .002 
 

65-74 (n = 1430) 
 27.2 9.6 43.3 19.8  

70-79 (n = 1210) 
 29.8 12.1 43.8 14.3  

80-90 (n = 395) 
 30.4 13.9 45.6 10.1  

Ethnicity      

Men (%) 
 

<.001 
 

White (n = 2554)  11.6 14.3 61.2 12.9 
 

African-American (n = 143) 12.0 28.9 51.2 7.9 
 

Latino (n = 180)  15.5 19.1 50.0 15.4 
 

Asian (n = 204) 36.9 12.2 48.8 2.1 
 

Women (%)     <.001 
 

White (n = 2470)  24.4 11.3 45.8 18.6 
 

African-American (n = 157)  43.3 16.8 32.8 7.1 
 

Latino (n = 185)  27.6 9.9 45.8 16.6 
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 Asian (n = 223) 63.0 5.7 30.0 1.3 
 

Relationship Status      

Men (%) 
 

.015 
 

In relationship (n = 2437) 13.8 14.3 60.6 11.3  
 

Single (n = 615)  12.0 17.7 55.0 15.3  
 

Women (%)     .054 
 

In relationship (n = 1453) 29.9 9.4 43.7 17.0 
 

Single (n = 1555) 26.9 12.7 44.2 16.3 
 

Education level      

Men 
 

<.001 
 

≤ HS graduate (n = 980) 16.9 19.5 52.7 10.9 
 

Some college or higher (n = 2080) 11.9 13.3 62.2 12.6 
 

Women     <.001 
 

≤ HS graduate (n = 1300) 37.3 13.4 36.0 13.3 
 

Some college or higher (n = 1072) 21.4 9.3 50.1 19.1 
 

Notes: N = 6060 to 6116. “Moderate drinker” equals ≤ 1 drink per day for women, ≤ 2 drinks per day 
for men), “over limit” equals > 1 drink per day for women or > 2 drinks per day for men.  “Single” 
includes widowed, divorced or never-married. “In relationship” includes married or in a relationship 
but not married. 
P-values determined by Rao-Scott Chi-Square test.
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Table 2.

Prevalence of Medical Conditions, Self-Reported Health and Behavioral Health Risks

among Men and Women Ages 65 to 90, in Four Drinking Pattern Categories.

Men (N=3081) Women (N=3035)
Never

Drank as
Adult

(n = 405)

≥ 12-Month
Abstinent
(n = 482)

Moderate
Drinker

(n =1841)

Over-
Limit

Drinker
(n = 353) p

Never
Drank as

Adult
(n = 861)

≥ 12-Month
Abstinent
(n = 344)

Moderate
Drinker

(n = 1325 )

Over-
Limit

Drinker
(n = 505) p

Medical
condition (%)

Heart problems 25.7 28.9 27.5 21.2 b .136 20.2 25.8a 14.7 8.9b <.001
HTN 53.0 51.8 47.8 51.6 .225 60.4 57.5 49.8 43.2 <.001
High cholesterol 34.9 35.2 39.2 32.8 b .121 33.8 30.5 27.3 20.0b <.001
Arthritis 17.3 16.0 18.2 18.4 .776 30.7 36.0a 28.4 24.5 .012
Diabetes 24.8 22.8a 14.3 12.6 <.001 18.3 21.4a 8.2 5.7 <.001
Depression 6.9 10.0a 5.7 5.7 .034 11.0 20.3a 11.5 14.3 <.001
Anxiety 3.0 4.3a 1.9 2.4 .078 5.3 8.0 5.9 5.3 .398

Fair/Poor Health 29.7 30.3a 14.5 16.1 <.001 29.5 43.9a 16.0 13.1 <.001
Behavioral Health
Risk (%)



Alcohol consumption 29

Current Smoker 3.7 11.9 a 6.8 15.8b <.001 4.1 11.5 a 6.0 13.8 b <.001
Sedentary 14.6 16.1a 10.3 11.0 .008 21.5 32.7a 14.4 19.4 b <.001
Doesn’t Eat
Low Fat Foods 40.7 41.2 44.5 56.0b <.001 40.3 45.9 40.1 44.1 .280

BMI ≥ 30 16.8 19.4 18.4 25.6 .034 25.0 27.3 21.9 15.9b .002

Notes: P-values indicate overall significance of the difference in distribution of health variables among drinking categories, determined
by Rao-Scott Chi-Square test. Post hoc comparisons used logistic regression to examine effect of drinking level (a = 12-month abstinent
vs. moderate, b = over-limit vs. moderate) on health variables, controlling for age and ethnicity. Results marked “a” or “b” are
significant at <.05 level.
“Moderate drinker” equals ≤ 1 drink per day for women, ≤ 2 drinks per day for men), “over limit” equals > 1 drink per day for women
or > 2 drinks per day for men. Sedentary = exercise < once per week. HTN = high blood pressure. BMI = body mass index.
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Table 3. 

Logistic Regression Analysis of Predictors of Having Quit Drinking (≥ 12-Month 

Abstinence) in Men and Women 

Men (N = 2490) 
 

OR 95% CI  p 

Race (African-American vs others) 
 

2.2 (1.4, 3.7) .002 

 Lower education 
 

1.5 (1.2, 2.0) <.001 

 Diabetes 
 

1.6 (1.2, 2.2) .002 

 Worse self-reported health 
 

Depression 
 

2.2 
 

1.6 

(1.7, 2.9) 
 

(1.3, 2.4) 

<.001 
 

.038 

Women (N = 2148) 
 

OR 95% CI  

 Race (African-American vs. White) 
 

1.6 (0.9, 2.9) .073 

 Lower education 
 

1.9 (1.5, 2.6) <.001 

 Heart problems  
 

1.7 (1.2, 2.5) .003 

 Diabetes 
 

2.2 (1.5, 3.3) <.001 

 Worse self-reported health 
 

3.4 (2.5, 4.6) <.001 

Notes:  Analysis compares ≥ 12-month abstinence to current drinkers (light or over-limit) and 
excludes individuals who never drank as adults or who had missing data on any of the predictors. 
“Worse self-reported health” = fair or poor vs. good, very good or excellent. “Lower education” 
= high school graduate or less.  
 




