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Abstract
Aims—To assess age variation in correlates of drinking cessation.
Design—Prospective study of a U.S. general population sample.
Setting—Face-to-face household interviews.

Participants—Past-year >monthly drinkers interviewed at baseline and 3-year follow-up
(n=14,885).

Measurements—Baseline values and selected changes over follow-up in alcohol consumption,
alcohol use disorder (AUD), sociodemographic and health characteristics, other substance use and
psychiatric comorbidity were used to predict drinking cessation in three age groups.

Findings—Correlates of drinking cessation varied over the life course, with pregnancy/presence
of an infant, nicotine or drug use disorder, incident AUD, cluster A personality disorder, liver
disease and incident retirement being important at younger ages and high-school graduation,
family income =$70,000, volume of ethanol intake, Asian race/ethnicity, mood disorder and
incident cardiovascular disease being significant at older ages. Age-invariant correlates included
smoking cessation over follow-up, OR=2.82 (95% Cl=1.62-4.92) to 3.45 (2.20-5.39); college
education, OR=0.42 (0.27-0.65) to 0.54 (0.36-0.83); Black and Hispanic race/ethnicity, OR =
1.74 (1.18-2.29) t0 1.88 (1.21-2.93) and 1.58 (1.11-1.25) to 1.73 (0.83-3.63), respectively, and
months since last drink, OR=1.24 (1.13-1.36) t01.29 (1.19-1.39).

Conclusions—Factors associated with ceasing alcohol use in US adults appear to differ over the
life course, reflecting age variation in both their prevalence and impact and supporting the
importance of role transitions and health problems (the “sick quitter” effect). The most consistent
correlates of drinking cessation included factors reflecting ability/inability to give up potentially
addictive substances and factors associated with perceived acceptability of drinking and subgroup-
specific drinking contexts that might facilitate/impede continued drinking.
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INTRODUCTION

Former drinkers are often thought to be “sick quitters” who, if combined with lifetime
abstainers, may yield a reference group that distorts the apparent health consequences
associated with different drinking levels [1-3]. Prospective studies distinguishing former
drinkers and lifetime abstainers have tended to support the “sick quitter” hypothesis,
generally showing higher health risks among former drinkers than lifetime abstainers or
light drinkers [4—7]. Despite the importance of understanding drinking cessation for
interpreting alcohol-related health risks, few studies have characterized former drinkers or
prospectively identified correlates of drinking cessation in the general population. Most
studies of drinking changes have examined limited subpopulations, including adolescents
and young adults, the middle-aged and/or elderly, and individuals with alcohol dependence/
drinking problems.

Studies of drinking trajectories from adolescence to early/mid-adulthood have implicated
sociodemographic factors and other substance use in drinking changes, showing transitions
out of heavy episodic drinking (HED) to be more common among women [8,9], nonwhites
[8,10-11], nonsmokers [10,12] and individuals who get and/or remain married [11,13-16],
have college educations [10,17,18] and with negative family histories of alcoholism or
whose parents did not drink heavily [9,10,19]. In contrast, studies of middle-aged and
elderly populations have more consistently implicated health problems as predictors of
drinking reduction/cessation [20-26], although sociodemographic factors [22—25], smoking
[22,24,27], depression [22,27], religiosity [22] and retirement [20,27] also have
demonstrated associations with decreased consumption. In prospective, population-based
studies of individuals with alcohol dependence or drinking problems, drinking reduction/
cessation has been positively associated with nonwhite race-ethnicity [28-30], presence of
young children in the home [28], religiosity/spirituality [28,30], some types of alcohol
treatment [28,29,31] and severity of alcohol problems [22,29,32] and negatively associated
with male sex [29,32] and income [29].

In a study of the total adult population, former drinkers had more chronic conditions and
poorer physical and psychological functioning than current drinkers or lifelong abstainers
and higher rates of smoking and depression than light-to-moderate drinkers [33]. Pooled
data from the 2004 and 2007 Australian National Drug Strategy Household Surveys
indicated that former drinkers were more likely to report their overall health status as poor
and to have diagnosed diabetes and heart disease than current drinkers [34]. Two studies
based on a nine-year follow-up of Dutch adults found that getting married and becoming a
parent were associated with decreased volume of consumption and frequency of HED;
among women only, marital disruption was associated with an increase in HED [35].
However, these transitions were significant and in the expected direction only when they
occurred at young ages. Role transitions more commonly occurring at older ages, retirement
and widowhood, were not significantly associated with consumption changes among older
respondents [36].

A comparison of individuals who stopped and continued drinking in a longitudinal sample
of U.S. adults interviewed in 1971-74 and 1982-84 found that those who stopped drinking
were older, more likely to be nonwhite and to be unemployed and had less education than
those who continued drinking. Among women only, they also were less likely to be current
smokers [37]. Individuals drinking less than 12 drinks per year were treated as nondrinkers
in the survey upon which this analysis was based, the National Health and Nutrition
Examination Survey (NHANES). In another study based on three waves of NHANES data,
smoking cessation and getting married were associated with a reduction in HED [38].
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In summary, identifying factors associated with drinking cessation is complicated by several
issues. First, many existing studies have focused on selected age ranges. Although
comparisons across studies yield an approximate picture of how correlates of drinking
cessation vary across age, these comparisons are confounded by differences among samples
and in the range of potential correlates examined, i.e., in level of adjustment. Second, many
prospective studies of drinking changes have examined reduction in drinking volume or
HED as the outcome or have combined drinking reduction and cessation. Given differences
between abstainers and light drinkers [33] and the importance of distinguishing them for
understanding the impact of “sick quitters” on mortality and morbidity risk curves [3], it is
important to examine drinking cessation apart from reduced consumption.

The following study was designed to address these issues. Using data from a nationally
representative longitudinal sample of U.S. adults large enough to address age variation for a
broad range of drinking cessation correlates, it compared drinkers who continued and
stopped drinking over a three-year follow-up interval. Correlates common across age,
unique to specific ages or whose effects sizes varied by age were ascertained in separate
models for individuals 18-34, 35-54 and =55 years of age at baseline and by testing age
interactions in a single model for all ages combined. Based on available evidence, we
hypothesized that transitions reflecting adoption of adult roles would diminish in importance
with age, whereas the impact of physical illness as a drinking deterrent would increase with
age. Because the meaning and significance of drinking cessation are ambiguous for
infrequent drinkers, i.e., difficult to distinguish from a slightly longer than usual interval
between drinks, we restricted our analyses to individuals who drank alcohol at least once a
month during the year preceding baseline, hereinafter referred to as regular drinkers.

This study used data from Waves 1 and 2 of the National Epidemiologic Survey on Alcohol
and Related Conditions (NESARC). The nationally representative 2001-2002 Wave 1
sample contained 43,093 U.S. adults 18 and older living in households and noninstitutional
group quarters (response rate = 81.0%). The 2004—-2005 Wave 2 follow-up sample
comprised 34,653 of the original respondents, 86.7% of those eligible for reinterview
(cumulative response rate = 70.2%). Detailed information on the sample design and
weighting is available elsewhere [39-41]. Informed consent was obtained after potential
respondents were informed in writing about the nature of the survey, uses of the survey data,
voluntary nature of participation and confidentiality of identifiable survey information. The
research protocol received full ethical review and approval. This study is based on a
subsample of respondents who participated in both waves of the NESARC and consumed
alcohol at least once a month in the year preceding the Wave 1 interview (n=14,885).

Drinking cessation—Drinking cessation was coded as positive if respondents had
consumed alcohol at least once a month in the year preceding the Wave 1 interview but did
not consume any alcohol in the year preceding the Wave 2 interview.

Baseline covariates—In addition to age and sex, baseline sociodemographic
characteristics included marital status (married/cohabiting, widowed, divorced/separated,
never married), educational attainment (<high school, high school graduate, attended/
completed college), past-year pregnancy or presence of a natural/adoptive/step/foster child
<1 year of age, activity status (coded hierarchically from multiple-choice items as employed,
unemployed, retired, student, homemaker), family income (<$35,000, $35000-69,999, =
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$70,000) and major financial problems (unemployed and seeking employment for =one
month or major financial crisis/bankruptcy/unable to pay bills on time).

In addition to self-perceived general health (good/fair/poor versus excellent/very good), the
specific past-year medical conditions of liver disease (cirrhosis or other), hypertension,
cardiovascular disease (CVD, i.e., arteriosclerosis, angina pectoris, tachycardia, myocardial
infarction or other) and gastric disease (gastritis/peptic ulcer) were derived from a list of
chronic and acute conditions for which respondents had to report confirmation by a health
professional. Past-year mood disorder and anxiety disorder conformed to DSM-1V [42]
criteria, as did lifetime Cluster A (odd/eccentric), B (dramatic/emotional/erratic) and C
(anxious/fearful) personality disorders (PD). The derivation, reliability and validity of these
diagnoses have been described elsewhere [43-47].

Past-year tobacco use comprised any of five types of tobacco, distinguishing users with and
without DSM-IV nicotine dependence [44-45]; past-year drug use comprised illicit use of
any of 10 types of drugs, distinguishing use with and without DSM-IV drug use disorder
[46-49]. Past-year volume of ethanol intake [50] equaled the larger of four beverage-
specific volumes summed or the independently-ascertained volume for all beverage types
combined. Interval since first drink was the difference between ages at baseline and first
drink (not counting sips). Interval since last drink and frequency of drinking 5+ drinks in a
single day were asked directly.

Individuals were classified with an alcohol use disorder (AUD) if they satisfied =1 of the
DSM-IV criteria for alcohol abuse or =3 of the DSM-IV alcohol dependence criteria [49,51]
within a common one-year time frame. AUD history comprised no history of AUD; former
AUD with a full stable remission (=3 years since offset of all symptoms), former AUD with
a recent/partial remission (<3 years since offset of all symptoms or residual, subclinical past-
year symptoms), and past-year AUD (continuing and new cases). Alcohol treatment
comprised any of 12 sources of assistance that were queried with respondents who reported
ever going anywhere to get help for their drinking problems.

Follow-up interval covariates—New cases of hypertension, CVD, liver and gastric
disease comprised those coded positive at Wave 2 but negative at Wave 1. Other events
occurring over follow-up included having a child, becoming widowed, getting divorced or
separated, and retiring. In addition, we included incident AUD whose onset occurred over
follow-up but before the year preceding the Wave 2 interview and smoking cessation, coded
positive for individuals who were smokers at baseline but not during the year preceding
Wave 2.

We used chi-square and t-tests of differences in means and proportions to compare
characteristics of individuals who stopped and continued drinking within three age groups:
18-34, 35-54 and =55. Differences across age groups were assessed using Cochran-Mantel-
Haenszel tests and linear regression models testing interactions between drinking cessation
and age group. Multivariate associations were estimated in logistic regression models
predicting drinking cessation for each age group. We entered covariates in four blocks:
baseline sociodemographic/health factors; other substance use and psychiatric disorders;
alcohol use, AUD and treatment; and events occurring during follow-up. Each block was
manually reduced to exclude correlates with p-values >.10 before adding the next block. The
final reduced models retained covariates with p-values <.05 or whose inclusion was required
to maintain the proper referent for multicategorical variables. To test whether odds ratios
(ORs) varied across age groups, we estimated a logistic regression model for all age groups
combined that assessed interactions of each covariate with age. As a sensitivity analysis to
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see whether the inclusion of a covariate for smoking cessation over follow-up might have
mediated the effects of other covariates potentially associated in similar ways with smoking
and drinking cessation, we re-estimated the age-stratified models with smoking cessation
omitted.

Statistical analyses employed SUDAAN software to obtain variance estimates that
accounted for complex, multi-stage sample designs [52]. Exact p-values are shown in all
tables. Because of the multiple bivariate associations tested, a p-value of <.005 was required
for citing as statistically significant; in multivariate analyses, covariates and age interactions
were cited as significant at a p-value of <.05.

The rate of drinking cessation over follow-up increased from 4.9% among those 18-20 years
of age to 12.6% of those 75 years of age and older at baseline (Figure 1), with the sharpest
increases at ages <21 and =65. Rates of drinking cessation were considerably lower for the
regular drinkers examined in this study than for baseline infrequent drinkers (data not
shown), among whom they varied from 12.0% to 40.8%.

Whites, individuals with high levels of education and income, and individuals with current
AUD or stable remission of former AUD were underrepresented among those who stopped
drinking in all age groups (Table 1), and individuals who stopped drinking had longer
intervals since last drink at baseline. Other characteristics, e.g., age, main activity, financial
problems, good/fair/poor health, interval since first drink, volume of ethanol intake, incident
divorce/separation, incident AUD and smoking cessation over follow-up, demonstrated
significant (p<.005) associations within limited age groups. Most of these characteristics, in
addition to race-ethnicity, marital status, education, income, Cluster A PD and AUD history,
demonstrated significant (p<.005) differences in their associations with drinking cessation
across age groups.

Within the three age-stratified models (Table 2), correlates that were highly significant (p<.
005) and of similar magnitude in all age groups included attending college vs. not
completing high school (OR = 0.42-0.54), months since last drink (OR = 1.24-1.29) and
smoking cessation over follow-up (OR = 2.82-3.45). When the broadly overlapping ORs for
Blacks and Hispanics were combined (OR = 1.65-1.80, data not shown), their effect was
highly significant (p=.001) at ages 18-54 but marginally significant (p=.015) at ages 55+.
Similarly, current vs. no history of AUD at baseline had a consistent effect across age
groups (OR = 0.30-0.60) that was highly significant at ages 18-24 (p=.001) but of marginal
significance (p=.021) at ages 35+.

Covariates whose ORs were of similar magnitude across age but statistically significant for
limited age groups included: a) positive associations with liver disease, cluster A PD, and
alcohol treatment and negative associations with pregnancy or an infant in the household
and drug use disorder at ages 18-34 only; b) a negative association with nicotine
dependence at ages 18-54 only; ¢) a negative association with being a student and being in
stable remission from a former AUD at ages 35-54 only; d) a positive association with
mood disorder at ages 35+ only; and e) positive associations with male sex and being
unemployed, retired or a homemaker at ages 55+ only. Most of these associations were of
marginal statistical significance.

The final group of correlates comprised those whose associations with drinking cessation
demonstrated significant variation in magnitude across age. Highly significant (P <0.005)
age variation was observed for high school graduation versus not graduating (ORs becoming
increasingly negative with age and significant only at ages 55+), volume of ethanol intake
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(ORs increasingly negative with age and significant only at ages 35+) and incident AUD
(significant at 18-34 only). Age variation of more marginal statistical significance (0.005 <P
<0.05) was observed for Asian race/ethnicity, family income = $70,000, good/fair/poor
health, interval since first drink and incident CVD and retirement.

When the models for the three age groups were re-estimated without the variable for
smoking cessation over follow-up (data not shown), the results were similar, except that the
negative association of nicotine dependence with drinking cessation, formerly significant at
ages 18-54, was no longer significant in any age group. In addition, a few associations that
had been of marginal significance fell just short of significance, including the effect of
Cluster A PD at ages 18-34 and the effects of mood disorder and being unemployed, retired
or a homemaker at ages 55+.

DISCUSSION

We initially hypothesized that transitions related to adopting adult role responsibilities
would play a predominant role in drinking cessation during the early adult years, with health
problems assuming more prominence later in life. Our results provided partial support for
these hypotheses, demonstrating an increasingly positive association for good/fair/poor
(versus very good/excellent) health and mood disorder with increasing age. In addition,
incident CVD was positively related to drinking cessation only at ages 55+. However, a
positive association with liver disease was significant only in the youngest age group.
Compared to individuals 18-34 years of age with liver disease, those in the older age groups
were far more likely to assess their health as good, fair or poor. Thus, any impact of liver
disease among older adults may have been subsumed under the effects of self-perceived
health, which also may have mediated the effects of some of the other specific diseases for
which positive associations reported in earlier studies were not replicated in this analysis
[22,23,26,34].

In terms of role transitions and responsibilities, we did not find that marrying or having a
child increased the odds of drinking cessation at younger ages. Indeed, drinkers already
pregnant or parents of infants at baseline were at reduced risk of drinking cessation, not
having stopped prior to baseline arguably marking a lack of propensity to react to these
events. Whereas being unemployed, retired or a housewife was positively associated with
drinking cessation only at ages 55+, becoming retired over follow-up showed a positive
association with drinking cessation only at ages 18-54, when it is a more selective
phenomenon, possibly related to leaving the job force because of disability (or to care for
children). One reason why role transitions showed so little effect in this study may be the
nature of the sample, which was not restricted to heavy drinkers or individuals with AUD. It
may be the additional structure and lifestyle restrictions associated with getting married and
having children are sufficiently compatible with moderate drinking that they do not imply
any need to stop.

The factors that were most strongly and consistently associated with drinking cessation in
this study reflected neither role transitions nor health. Across all age groups, the odds of
drinking cessation were roughly tripled among individuals who stopped smoking during the
follow-up interval. Similar findings have been reported elsewhere [38] and are consistent
with the inverse association of drinking cessation with current smoking noted in numerous
studies [10,12,22,24,27,37]. Individuals who stopped smoking may be those for whom
health concerns prompted medical advice to cease use of both substances (thus also possibly
contributing to the lack of association found for various medical conditions). Alternatively,
smoking cessation could be seen as a marker of the ability to give up a psychoactive and
potentially addictive substance, much as current alcohol use disorder (which reduced the
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odds of drinking cessation in all age groups) and nicotine dependence and drug use disorder
(which reduced the odds of drinking cessation in younger age groups) indicate the inability
to do so.

Irrespective of age, individuals of Black, Asian or Hispanic race-ethnicity were more likely
than Whites to stop drinking, whereas individuals who attended or completed college were
less likely to stop drinking. Similar findings have been reported in numerous other U.S.
samples [8,10,17,18,20,22,28] and may reflect differences in the perceived acceptability of
drinking, particularly among women, or subgroup-specific drinking contexts. For example,
subpopulations in which drinking is integrated into daily life, e.g., via routine consumption
of wine with meals, may be more likely to continue drinking than those in which drinking
occurs on a more sporadic basis such as at bars or sporting events. Interestingly, the
association of high school graduation with drinking cessation became increasingly negative
with advancing age and was significant only at ages 55+. This may indicate that high school
graduation represented a more significant academic achievement and thus a more
meaningful demarcation of social status within older compared to the younger age groups.

Prior studies of drinking cessation have reported inconsistent effects of gender, with some
showing men and women equally likely to stop/reduce drinking [22,24], some showing men
less likely to do so [21] and others [23] including the present study showing men more likely
to do so. These inconsistencies may reflect varying levels of adjustment for gender
differences in alcohol consumption and AUD. Although the gender gap may be narrowing
[53,54], women are still more likely to be light and infrequent drinkers and start drinking
later than men [55,56]. This study found that the odds of drinking cessation increased with
months since last drink (i.e., were greater for infrequent drinkers) at all ages and decreased
with volume of consumption and interval since first drink in the older age groups, where
these factors became increasingly indicative of atypically heavy and long-standing drinking
habits.

Limitations of this study include self-report of medical conditions versus verification
through medical records, possible recall problems for measures such as age at first drink,
and the underreporting of alcohol consumption common to all surveys. The follow-up
interval was brief in comparison to long-term longitudinal samples, which have found that
intermediate or temporary abstinent phases are a frequent component of lifetime drinking
histories [57-59]. Thus, correlates identified in the present study may not be indicative of
permanent, stable drinking cessation. Whereas the brief three-year follow-up interval limited
the number of cases of drinking cessation and thus the likelihood of identifying significant
correlates, it was sufficiently long that some individuals may have stopped and resumed
drinking, possibly resulting in underestimation of ORs for factors associated with short-term
abstinence, e.g., pregnancy or temporary disability. Finally, the number of potential
correlates considered was large, increasing the likelihood of spurious findings.

These limitations notwithstanding, this study was able to examine the independent
associations of drinking cessation with a wide range of sociodemographic, health,
comorbidity and alcohol use measures, using a prospective study design and a nationally
representative general population sample large enough to assess age variation in these
associations. Its results supported an extant literature demonstrating that drinking cessation
is a dynamic process, variously influenced by diverse factors whose prevalence and impact
vary over the life course. Despite the wide range of significant correlates identified in this
study, they explained only a small portion of the variance in drinking cessation, ranging
from 5% to 8% with increasing age. Thus, it is critical that future research investigate factors
not considered in this study, including drinking context and motivation, peer drinking
attitudes and behavior, arrests for driving under the influence, formal or informal
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discouragement of drinking in different types of student or retirement housing, and access
issues related to aging, e.g., no longer driving. Finally, population-attributable fractions of

dr

inking cessation due to health versus other factors would be invaluable for quantifying the

impact of “sick quitters” on alcohol-related harm.
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Figure 1.
Proportion of baseline regular drinkers who stopped drinking over a 3-year follow-up
interval, by age at baseline
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