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Abstract

Background—Treatment for alcohol disorders has traditionally been abstinence-oriented, but
evaluating the merits of a low-risk drinking outcome as part of a primary treatment endpoint is a
timely issue given new pertinent regulatory guidelines. This study explores a posttreatment low-
risk drinking outcome as a predictor of future drinking and problem severity outcomes among
individuals with alcohol use disorders in a large private, not for profit, integrated care health plan.

Methods—Study participants include adults with alcohol use disorders at 6 months (N = 995)
from 2 large randomized studies. Logistic regression models were used to explore the relationship
between past 30-day drinker status at 6 months posttreatment (abstinent [66%], low-risk drinking
[14%] defined as nonabstinence and no days of 5+ drinking, and heavy drinking [20%] defined as
1 or more days of 5 + drinking) and 12-month outcomes, including drinking status and Addiction
Severity Index measures of medical, psychiatric, family/social, and employment severity,
controlling for baseline covariates.

Results—Compared to heavy drinkers, abstinent individuals and low-risk drinkers at 6 months
were more likely to be abstinent or low-risk drinkers at 12 months (adj. ORs = 16.7 and 3.4,
respectively; p < 0.0001); though, the benefit of abstinence was much greater than that of low-risk
drinking. Compared to heavy drinkers, abstinent and low-risk drinkers were similarly associated
with lower 12-month psychiatric severity (adj. ORs = 1.8 and 2.2, respectively, p < 0.01) and
family/social problem severity (adj. OR = 2.2; p < 0.01). While abstinent individuals had lower
12-month employment severity than heavy drinkers (adj. OR = 1.9; p < 0.01), low-risk drinkers
did not differ from heavy drinkers. The drinking groups did not differ on 12-month medical
problem severity.

Conclusions—Compared to heavy drinkers, low-risk drinkers did as well as abstinent
individuals for many of the outcomes important to health and addiction policy. Thus, an endpoint
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that allows low-risk drinking may be tenable for individuals undergoing alcohol specialty
treatment.
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Treatment for alcohol disorders has traditionally been abstinence-oriented, but approaches
that focus on “improvement” and harm reduction are of increasing interest. This is because
of clinical concerns as well as recent research examining low-risk drinking outcomes
(although early research on nonabstinent outcomes dates back 30 years). Today, low-risk
drinking is defined as having 4 or less drinks per day and no more than 14 drinks per week
for men and 3 or less drinks per day and no more than 7 drinks per week for women
(National Institute on Alcohol Abuse and Alcoholism, 2004). In alcohol clinical trials, the
Food and Drug Administration (FDA) has recently moved from total abstinence to no heavy
drinking as the primary treatment outcome (Falk et al., 2010; Food and Drug
Administration, 2006). No heavy drinking includes both abstinence and low-risk drinking.
Evaluating the merits of low-risk drinking as an outcome of primary treatment is a timely
effort, as currently a wider spectrum of treatments, both medication-based and psychosocial,
are being developed for alcohol disorders. In addition, because of health reform, many more
individuals will have access to treatment. Therefore, continuous evaluation of treatment
outcomes is a priority for the field.

Most of the existing research on moderate-to-low-risk drinking has studied general
population rather than clinical samples. In a longitudinal national general population sample,
Dawson and colleagues (2007) examined multiple levels of drinking in relation to
recurrence of alcohol use disorder symptoms over 3 years among individuals remitted from
alcohol use disorders. In the follow-up period, stability was highest for abstainers; 77.2% of
those abstinent at year 1 remained abstinent at year 3, while 48.3% of low-risk drinkers
remained low-risk (with an additional 18.3% becoming abstinent). However, overall rates of
recurrent alcohol dependence did not significantly differ between low-risk drinkers (4.0%)
and abstainers (2.9%) (Dawson et al., 2007), and the likelihood of recurrent alcohol use
disorder symptoms did not differ significantly for those younger than 34 years (Dawson et
al., 2007).

Although low-risk drinking may be acceptable for less severe patients, little is known about
whether this is an acceptable outcome for individuals with problems so severe they enter
specialty treatment. Recently, studies have begun to examine such outcomes in treated
populations. For example, in a secondary analysis of 2 large randomized clinical trials for
the treatment for alcohol dependence, the COMBINE (Anton et al., 2006) and to piramate
(Johnson et al., 2007) studies, the endpoint measure of percent subjects with no heavy
drinking, was generally as sensitive as many traditional continuous outcome measures in
detecting differences between medication and placebo groups (Falk et al., 2010). This
measure, at the end of treatment, also predicted drinking outcomes and alcohol-related
consequences up to 1 year following treatment.
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Our study extends this research by examining a different population: individuals entering
specialty treatment for alcohol use disorders in a large private, nonprofit, integrated health
care system. We compare 12-month outcomes for individuals grouped by 3 levels of
drinking 6 months after entering treatment: abstinence, low-risk drinking, and heavy
drinking. Our measure of low-risk drinking was <5 drinks per day, as weekly quantity/
frequency consumption information was not available. The 12-month outcomes include
drinking levels and severity of medical, psychiatric, employment, and family problems. We
examine the likelihood that compared to abstinent or heavy drinkers, low-risk drinkers after
treatment (i) become abstinent or remain low-risk drinkers rather than becoming heavy
drinkers and (ii) have severe problems.

MATERIALS AND METHODS

Study Participants

Study participants were adults drawn from 2 large randomized studies (the Day Hospital
Study and the Integrated Care Study) conducted at the Kaiser Permanente Northern
California (KPNC) Chemical Dependency Recovery Program in Sacramento, California. We
refer to this program as alcohol and other drug (AOD) treatment. KPNC is a large, private
nonprofit, integrated health care delivery system covering 33.5%of the insured KPNC region
or approximately 3.3 million individuals.

The AOD treatment program provides outpatient and day treatment modalities that include
supportive group therapy, education, relapse prevention, family therapy, and individual
counseling in a model similar to other outpatient, private, and public programs. Both
treatment modalities last for 8 weeks, with day treatment having 4 times the intensity of
each service. The same aftercare (weekly group sessions) is available for both modalities.
The psychiatry department provides individual and group psychotherapy and medication
management.

The Day Hospital Study compared day hospital treatment to traditional outpatient treatment
and recruited patients between 1994 and 1996 (N = 1,204) (Weisner et al., 2000b). The
Integrated Care Study examined integrated delivery of medical and AOD services, and
recruited patients between 1997 and 1998 (N = 749) (Weisner et al., 2001). Treatments for
both studies were the same (day hospital and outpatient), and the average length of stay (10
weeks) were also the same. For both studies, interview data on demographics,
socioeconomic status, AOD use and diagnosis, severity of related problems, and out-of-
health plan services use were collected at baseline and follow-ups. Utilization data within
KPNC were extracted from administrative databases throughout the follow-up period to
determine readmissions. Self-report information of readmissions outside of KPNC was also
collected.

Data sets were combined as in other analyses of these studies (Chi et al., 2011; Satre et al.,
2004, 2007; Tsoh et al., 2011; Weisner et al., 2010a,b). Both studies recruited patients when
entering treatment and had excellent recruitment rates (93 and 95%), the same medical
director was present, and they did not differ in patient characteristics, program
characteristics, or staffing. Patients who did not agree to be randomized but agreed to other
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aspects of the study were consented, followed, and included in the analyses. Variables
indicating study sample and randomization status were added to all models to test for
potential study effects; they were not significant and therefore were not included in the final
models.

Using a subsample of patients who met criteria for alcohol abuse or dependence at baseline
and who had a 6- and 12-month follow-up (N = 995), we assessed 12-month posttreatment
outcomes using 6-month follow-up drinking status as the main predictor variable of interest
and baseline variables as covariates. We included individuals with alcohol abuse diagnoses
because evidence suggests a continuum of alcohol use disorders rather than “abuse” as
distinct from “dependence”(Li et al., 2007) and proposed changes to the Diagnostic and
Statistical Manual of Mental Disorders-V (DSM-V) combine abuse and dependence into 1
“alcohol use disorder” diagnosis (American Psychiatric Association, 2010).

Demographic variables measured at baseline included age, gender, ethnicity, income,
employment status, and marital status. The number of 5+ drinking days at baseline was
measured for the past month, and the length of time the patient stayed in treatment was
measured in weeks from intake.

We examined AOD abuse and dependence based on questions from the Diagnostic
Interview Schedule for Psychoactive Substance Dependence to provide a DSM-IV diagnosis
for alcohol, marijuana, stimulant, painkiller, methadone, heroin, barbiturate, tranquilizer,
inhalant, hallucinogen, and cocaine. A dichotomous marker indicated any drug dependence
at baseline. For alcohol, we created a count variable of the number of alcohol dependence or
abuse symptoms at baseline, as our sample consisted of only those with alcohol dependence
or abuse symptoms.

Severity of AOD and related problems was measured by the alcohol, drug, medical,
psychiatric, family/social, and employment composite scores of the Addiction Severity
Index (ASI) instrument (McLellan et al., 1992) at baseline and follow-ups. Each composite
score ranges from 0 (indicating no problems in the relevant domain) to 1.0 (indicating high
severity). These continuous measures at baseline were included in the models as controls.

Drinking status was classified as 3 categories: (i) abstinence from alcohol during the prior
30 days; (ii) low-risk drinking defined as nonabstinence and no days of 5+ drinking during
the prior 30 days; and (iii) heavy drinking defined as 1 or more days of 5+ drinking during
the prior 30 days. These measures were created for the 6- and 12-month follow-ups.

Twelve-month outcomes included drinking status by level: a combined measure of
abstinence and low-risk drinking (abstinence/low-risk drinking, with heavy drinking as the
referent group); and the ASI measures for medical, psychiatric, family/social, and
employment severity. For the ASI measures, dichotomous variables were created using a
normed value based on scores in a general population membership sample of the health plan
(Weisner et al., 2000a). The normed score was not available for the employment and family/
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social ASI scores, thus we used the median value for our sample. Each outcome was
assessed separately as a dichotomous outcome in a logistic regression model.

Pearson chi-square analyses were used to examine relationships between drinking status at 6
months and the baseline demographic variables and ASI outcomes at 12 months. Kruskal—
Wallis tests were used to compare the baseline ASI medians across the drinking groups.
Logistic regression models examined the associations between alcohol measures at 6 months
and the drinking status outcomes at 12 months. All models included drinking status at 6
months (abstinence, low-risk drinking, and heavy drinking—using heavy drinking as the
reference group) and covariates measured at baseline, including: age, gender, drug
dependence, length of treatment stay in weeks, number of alcohol dependence/abuse
symptoms, and continuous measures of psychiatric and medical ASI to control for severity
of problems. For models of 12-month ASI outcomes, additional covariates included
corresponding continuous baseline ASI problem severity measures.

The sample was predominantly male (63%), middle-aged (mean = 39 years old), and
consisted of whites (76%), African Americans (10%), Hispanics (9%), and others (4%).
Sixty-two percent were employed with 31.6% reporting annual household incomes of more
than $40,000 and 48% were married. Thirty percent had some form of drug dependence at
baseline; the average number of alcohol abuse or dependence symptoms at baseline was 7
(SD = 2), and the average number of days drinking 5+ drinks in the past 30 days at baseline
was 13 (SD = 10). At baseline, 4%of the sample was abstinent, 9% were low-risk drinkers,
and 87% were heavy drinkers (data not shown).

Bivariate Analysis of Baseline Demographic Variables by 6-Month Drinking Status

Abstainers had the longest length of stay in treatment, average 14 weeks (p < 0.0001) and
the highest percentage of participants with an income over $40,000 (45%, p = 0.0023).
Forty-eight percent of low-risk drinkers were women (39% abstainers, 28% heavy drinkers;
p = 0.0007). Heavy drinkers were significantly younger, average age 37 (p = 0.0013), more
were unmarried (p < 0.0001), and they had the highest average number of 5+ drinking days
at baseline (16; 14 low-risk drinkers, 13 abstainers; p = 0.0005) (Table 1).

Bivariate Analysis of Drinking Status and ASI Severity at 12 Months

At 6 months, approximately two-thirds were abstinent (66%), 14% were low-risk drinkers,
and 20% were heavy drinkers (p < 0.0001) (Table 2). These proportions were generally
maintained at 12 months, though with slightly more low-risk and heavy drinking (61%
abstinent, 17% low-risk drinkers, and 22% heavy drinkers; p < 0.0001). The average number
of heavy drinking days (5+ drinks per day) for the heavy drinking group was 8.0 (SD = 8.2)
at 6 months and 7.2 (SD = 9.5) at 12 months. Of those abstinent at 6 months, 84% remained
abstinent at 12 months, 9% became low-risk drinkers, and 7% became heavy drinkers. Of
those who were low-risk drinkers at 6 months, 22% became abstinent, 47% remained low-
risk drinkers, and 31%became heavy drinkers at 12 months (Table 3, p < 0.0001).
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Approximately 63% of the heavy drinkers at 6 months remained heavy drinkers at 12
months.

Table 4 presents ASI severity scores at 12 months by drinking status at 6 months. Eighty
percent of the abstinent group had alcohol ASI severity scores equal to or below the general
population mean at 12 months compared to 52% of the low-risk drinkers and 31% of heavy
drinkers (p < 0.001). The abstinent and low-risk drinking groups had similar rates of
employment ASI scores at 12 months less than or equal to the median (55 and 54%,
respectively), while only 41% of the heavy drinkers did (p < 0.001). Abstinent and low-risk
drinking groups also had similar social and family ASI severity (abstinence: 68% less than
or equal to the median; low-risk drinking: 66%), while heavy drinkers had fewer in the
lower ASI category (45%, p < 0.001). There were no significant differences by drinking
status at 6 months for medical and psychiatric ASI severity at 12 months.

Multivariate Analysis of Abstinence/Low-Risk Drinking at 12 Months

Individuals abstinent at 6 months had much higher odds of being abstinent/low-risk drinkers
at 12 months than the heavy drinkers (adj. OR = 16.7, 95% CI = 10.8 to 25.7, p < 0.0001).
While low-risk drinkers at 6 months also had higher odds of abstinence/low-risk drinking at
12 months compared to heavy drinkers (adj. OR = 3.4, 95% CI = 2.1 t0 5.5, p < 0.0001), the
magnitude was less than that of abstinent individuals.

In regard to other predictors, longer length of treatment stay predicted 5% higher odds of
abstinence/low-risk drinking at 12 months (adj. OR = 1.05, 95% CI = 1.02 to 1.07). Women
were 50%more likely to be in the abstinent/low-risk drinker group at 12 months than men
(adj. OR =1.5,95% Cl = 1.0to 2.2, p=0.0468) (Table 5).

Multivariate Analysis of ASI Measures at 12 Months

Compared to heavy drinking, abstinence and low-risk drinking at 6 months were both
significantly associated with lower 12-month psychiatric severity (abstinence: adj. OR = 1.8,
95% Cl = 1.2 to 2.6, p = 0.0028; low-risk drinking: adj. OR =2.2,95% Cl =1.3t0 3.6, p=
0.0027) and family/social problem severity (abstinence: adj. OR = 2.2, 95% Cl = 1.5 t0 3.1,
p < 0.0001; low-risk drinking: adj. OR = 2.2, 95%Cl = 1.4 to 3.5, p = 0.0013) (Table 5).

Compared to heavy drinkers, participants who attained abstinence at 6 months had lower
employment severity at 12 months (adj. OR = 1.9, 95% CI = 1.2 to 2.8, p = 0.0021);
however, the low-risk and heavy drinkers did not differ significantly. No differences were
found between the 6-month drinking status groups on 12-month medical problem severity.
Drug dependence was not significant in any of the models (Table 5).

Although the odds ratios were clearly higher for abstainers than low-risk drinkers when
compared to heavy drinkers in terms of 12-month drinking outcomes, we replicated the
analyses using abstinence as the reference group. As expected, low-risk drinkers at 6 months
had significantly lower odds of remaining abstinence/low-risk drinkers at 12 months than
abstainers (adj. OR = 0.21, p < 0.0001). However, low-risk drinkers and abstainers did not
significantly differ in terms of psychiatric, family/social, or employment problem severity
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outcomes, and they had better medical problem severity outcomes (adj. OR = 1.78, p =
0.0114) (not shown).

DISCUSSION

Compared to patients who were heavy drinkers at 6 months, those who attained abstinence
at 6 months were much more likely to have good drinking outcomes (abstinent or low-risk
drinker) at 12 months (adj. OR = 16.7) and those with low-risk drinking at 6 months also
had better odds of good drinking outcomes at 12 months (adj. OR = 3.4), though to a lesser
extent than those who had been abstinent at 6 months. However, in this treatment
population, low-risk drinking following treatment was associated at 12 months with better
outcomes on most dimensions investigated compared to those who were heavy drinkers
following treatment.

At the same time, increasingly in the addiction field, health and social functioning are
considered important treatment outcomes. In this study, both low-risk drinkers and those
abstinent after treatment had psychiatric and family/social severity scores similar to or lower
than the general population compared to the heavy drinkers. They also did not significantly
differ from each other, implying that both outcomes may result in similar social functioning.
Neither group had lower medical problem severity scores than the heavy drinkers. However,
when using abstinence as the reference, we found that low-risk drinkers had better medical
outcomes than abstainers. This is likely because individuals with chronic health problems
often abstain in response to their health problems, so although they may have abstained, they
continue to have medical problems in a 12-month time frame (Grant and Dawson, 1999;
Mertens et al., 2003, 2008; Shaper, 1995). Also of interest, those abstinent at 6 months had
lower employment severity scores at 12 months than heavy drinkers, while the low-risk
drinkers did not. We note that many individuals are referred to treatment in this and other
health plans by their employers, and they demand abstinence as an outcome. For example, in
this health plan, many individuals employed by companies or government agencies work in
transportation or other industries that conduct regular breath analysis and other drug testing;
they may have lost their jobs after unsuccessful tests. Consistent with this, baseline
employment severity was the lowest among the 6-month low-risk drinkers, and by 12
months the abstainers were similar to the low-risk drinkers.

In regard to other measures predicting positive outcomes, characteristics similar to those
found in other alcohol studies were also important here: gender, age, and the severity of the
problem being measured as an outcome in each model. The study assessed 12-month
outcomes related to patients’ 6-month drinking status. However, baseline characteristics
were used to provide clinical guidance, as clinicians developing treatment plans and goals
will take into consideration the patient’s characteristics as they enter treatment. Our findings
were significant when controlling for those measures. We also controlled for length of stay
at treatment, which began at baseline. We found that those who were abstinent at 6 months
had longer lengths of stay in treatment compared to the low-risk and heavy drinker groups (p
< 0.0001). Abstinence model programs discourage any alcohol or drug use during treatment,
and individuals who are not abstinent thus do not always remain in treatment. As noted
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above, employers and other referral sources also often expect abstinence, so it is not
surprising that the abstinent group had longer stays in treatment.

In the treatment population of the Project COMBINE data set, long-term outcome was
determined for those abstinent, those drinking at low-risk levels, and those drinking heavily
during the last 2 months of treatment (Falk et al., 2010). Heavy drinkers experienced more
drinking and alcohol-related consequences than abstainers or low-risk drinkers at 1 year
after treatment ended. There were no differences between the abstinent and low-risk
drinking groups for all drinking outcomes (drinks per day, drinks per drinking day, and
drinks per week) at 1 year except for significantly lower percent days abstinent in the low-
risk group. Alcohol-related consequences at 1 year were also higher in the low-risk group,
although the value in the low-risk group was closer to that of the abstinent group than the
heavy drinking group.

Currently, the FDA has identified percent subjects with no heavy drinking days (daily
limits) as the primary outcome measure in pivotal Phase 3 trials (Food and Drug
Administration, 2006). This treatment outcome includes abstinent individuals and low-risk
drinkers, and is considered a successful response to an experimental medication. The
overarching question is whether low-risk drinking should be considered a successful
outcome. In this study, low-risk drinkers did as well as those abstinent for many of the
outcomes important to health and addiction policy and should be considered acceptable as a
successful outcome by policy makers and clinical guidelines. Although patients abstinent
after treatment had the best 12-month outcomes, will the field accept low-risk drinking,
which we found to be related to better outcomes than heavy drinking, as an outcome that
may be more practical, and will have a larger treatment audience? Would more people seek
treatment if low-risk drinking was a goal of treatment? This treatment program, as well as
most other U.S. programs, focuses on abstinence as the treatment goal. The field currently
lacks information to determine whether results of such a treatment would be similar to those
found here.

The standards for at-risk drinking have been determined by the NIAAA guidelines as a
combination of weekly and daily limits (National Institute on Alcohol Abuse and
Alcoholism, 2005) but the daily measure in lieu of the combined weekly/daily measure
appears to be an adequate substitute (Dawson, 2000). We found significant differences in
outcomes based solely on the heavy drinking cutoffs of 5 or more drinks in a day.

The study has several limitations. Telephone interview data were used across all time points,
which could lead to self-report bias. Some women may have been misclassified as low-risk
drinkers based on the NIAAA definition of 4+ for women and the current study’s definition
of 5+ for men and women. As with all longitudinal studies, there was some attrition;
however, our follow-up rates were high (86% at 6 months and 87% at 12 months). We were
unable to capture the actual number of drinks consumed each day other than a marker for
5+. Future research would benefit from measuring a combined variable of days drinking and
number of drinks consumed on each occasion.
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Future research may also consider an even less conservative harm reduction approach. For
example, any reduction in number of heavy drinking days, particularly if it is associated
with significant reductions in alcohol-related problems, could be considered a good
outcome. In the current study, we did not find a significant difference in the number of
heavy drinking days in the heavy drinking group from 6 to 12 months.

CONCLUSION

Much of the research to date has found that individuals in the general population with low
severity problems and who generally do not seek treatment have good outcomes as low-risk
drinkers (Dawson et al., 2007). However, this was a study of a severe population who
entered treatment with many co-occurring problems. It found outcomes for low-risk
drinking that may be acceptable to policy makers, families, and individuals themselves. This
study suggests the need for more research, particularly on clinical interventions that is not
limited to the goal of abstinence, but also includes the goal of low-risk drinking as a viable
option for treatment-seeking individuals.
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Table 1

Baseline Demographic Variables by 6-Month Drinking Status

Page 11

Meanor % Meanor % Meanor %
Low-risk Heavy
Abstinence  drinking drinking

Variables (N = 660) (N =137) (N =198) p-Value
Women (%) 39.1 48.2 28.3 0.0007
Age, mean (SD) 4053 (10.8) 39.59 (11.5) 37.32(10.6) 0.0013
Income (40,000+) (%) 452 38.0 34.0 0.0023
Ethnicity (%)

White 7.7 7.4 76.0

African American 8.7 11.0 10.2

Hispanic 8.5 8.8 9.2

Other 5.0 2.9 4.6 ns
Married (%) 51.3 51.8 34.0 <0.0001
Employed (%) 63.3 65.0 60.5 ns
Weeks in treatment, mean (SD) 14.36 (16.8) 4.02 (6.6) 3.71(5.2) <0.0001
Drug dependence (%) 27.1 35.8 31.8 ns
Alcohol abuse/dep symptoms, mean (SD) 6.77 (2.0) 6.96 (2.0) 7.07 (1.9) ns
Number of 5+ drinking days past month, mean (SD)  13.20 (10.6)  13.59 (9.9) 16.48 (9.9) 0.0005
ASI alcohol severity, median (SD) 0.62 (0.2) 0.62 (0.2) 0.70 (0.2) ns
ASI medical severity, median (SD) 0.0 (0.4) 0.20 (0.4) 0.0 (0.4) ns
ASI psychiatric severity, median (SD) 0.45 (0.3) 0.47 (0.3) 0.42 (0.3) ns
ASI family/social severity, median (SD) 0.37 (0.3) 0.39(0.3) 0.42 (0.3) ns
ASI| employment severity, median (SD) 0.30 (0.3) 0.25(0.2) 0.37 (0.3) 0.0063

ASI, Addiction Severity Index.
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Table 2
Six- and 12-Month Drinking Status
N % p-Value
30-day drinking status at 6 months (N = 995)
Abstinence 660 66
Low-risk drinking 137 14
Heavy drinking 198 20 <0.0001
30-day drinking status at 12 months (N = 995)
Abstinence 626 63
Low-risk drinking 155 16
Heavy drinking 214 21 <0.0001
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Table 3
Six-Month Status Maintained at 12 Months

Heavy

Low-risk  drinking at

Abstinent 12 months drinkingat 12 months
(%) 12 months (%0) (%) p-Value

Abstinent at 6 months 84 9 7

Low-risk drinking at 6 months 22 47 31
Heavy drinking at 6 months 20 17 63 <0.0001
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