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Abstract
Background—This study examined stability of remission in patients who were abstainers and
non-problem users at 1-year after entering private, outpatient alcohol and drug treatment. We
examined: (a) How does risk of relapse change over time? (b) What was the risk of relapse for
non-problem users versus abstainers? (c) What individual, treatment, and extra-treatment
characteristics predicted time to relapse, and did these differ by non-problem use versus
abstinence?

Methods—The sample consisted of 684 adults in remission (i.e., abstainers or non-problem
users) 1 year following treatment intake. Participants were interviewed at intake, and 1, 5, 7, 9,
and 11 years after intake. We used discrete-time survival analysis to examine when relapse is most
likely to occur and predictors of relapse.

Results—Relapse was most likely at 5-year, and least likely at 11-year follow-up. Non-problem
users had twice the odds of relapse compared to abstainers. Younger individuals and those with
fewer 12-step meetings and shorter index treatment had higher odds of relapse than others. We
found no significant interactions between non-problem use and the other covariates suggesting
that significant predictors of outcome did not differ for non-problem users.

Conclusions—Non-problem use is not an optimal 1-year outcome for those in an abstinence-
oriented, heterogeneous substance use treatment program. Future research should examine
whether these results are found in harm reduction treatment and self-help models, or in those with
less severe problems. Results suggest treatment retention and 12-step participation are prognostic
markers of long-term positive outcomes for those achieving remission at 1 year.
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1. Introduction
In the U.S., abstinence has been the predominant goal of substance use (SU) treatment. At
the same time, as with “improvement” outcomes for other health conditions (lowered blood
pressure or cholesterol for cardiovascular outcomes) researchers have examined other more
pragmatic outcomes, such as reduced use of substances and remission of dependence
symptoms. A similar shift has occurred in treatment philosophy, stimulated by outcomes
research and harm reduction approaches that consider other outcomes, such as fewer days of
drinking or heavy drinking, or reduced drug use.

What is not known is whether long-term outcomes for individuals entering SU treatment are
similar between those reducing use to light levels and having no alcohol or drug-related
problems and those attaining abstinence after treatment. Studies on remission or decreased
use have often examined general population samples and focused on alcohol only (Dawson
et al., 2007; Ilgen et al., 2008; Moos and Moos, 2006; Rosenberg, 1993; Sobell and Sobell,
1995), or on durations of 3 years or less (Dawson et al., 2007). Further, most research has
been substance-specific, not reflecting the heterogeneity of drug dependence found in
today’s treatment programs. Because today’s public and private treatment populations most
often use multiple substances (Institute of Medicine, 2006; Rounsaville et al., 2003; Stinson
et al., 2005; Tsuang et al., 1994; Weisner et al., 2001a), examining stability and predictors of
relapse versus sustained remission in a heterogeneous treatment sample can inform clinical
interventions.

1.1. Stability of remission
Prior studies on stability and predictors of remission included general populations,
individuals seeking help for alcohol problems, and those in alcohol treatment. Dawson and
colleagues (Dawson et al., 2007) examined stability of drinking outcomes over 3 years
among individuals remitted from alcohol use disorders in a national general population
sample. Abstainers were more likely to maintain their status (77%) than asymptomatic risk
drinkers or low risk drinkers (did not exceed NIAAA safe drinking amounts, and had no
symptoms of alcohol use disorders). Yet, the large majority of low risk drinkers either
maintained low risk drinking (48%) or moved to abstinence (18%) at 3 years. The odds of
recurrence of alcohol use disorder symptoms did not differ between low-risk drinkers and
abstainers for individuals younger than 35, and the odds of relapse to dependence was not
higher for low-risk drinkers younger than 45 than for abstainers (though older non-
abstaining individuals had higher odds of relapse than abstainers).

A study of help-seeking individuals (Ilgen et al., 2008) compared those at 1-year follow-up
who were abstinent, drinking without problems, or drinking with at least one alcohol-related
problem. Those abstinent had higher rates of stable remission at 8 and 16 years than those
drinking without problems.

Using Project MATCH data from alcohol treatment outpatients, Maisto et al. (2007)
compared 3-year outcomes of those abstinent at 1 year versus two drinking levels –
“moderate drinking” (i.e., fewer than 6 heavy drinking days in past year) or “heavy
drinking” (6 or more heavy drinking days – five or more drinks per day for men, four or
more for women). Alcohol-related problems were not considered. One-year abstainers had
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the most abstinent days and the fewest average drinks per drinking day, followed by
moderate drinkers.

No studies that we know of have examined moderate or controlled use in a sample of
patients treated in a program for both alcohol and drug disorders.

1.2. Predictors of outcomes
The literature on predictors of better long-term outcomes in alcohol and drug treatment
patients indicates that better substance use outcomes are predicted by individual
characteristics, such as female gender, older age, dependence type, health problems, lower
levels of alcohol and drug severity, lower levels of psychiatric problem severity, and
abstinence goals (Charney et al., 2005; Klein et al., 2002; Mertens et al., 2008; Ray et al.,
2005; Satre et al., 2007; Weisner et al., 2003); treatment characteristics, such as longer
duration of treatment and readmission (Chi et al., 2006; Ghose, 2008; Gottheil et al., 1992;
Green et al., 2004; Mertens et al., 2005; Weisner et al., 2003); and extra-treatment
characteristics such as 12-step participation (Kaskutas et al., 2003-2004; Ray et al., 2005;
Weisner et al., 2003; Zemore and Kaskutas, 2008).

More specifically, there is a literature examining predictors of remission among those with
problems who reduced to moderate drinking, and related research on correlates of non-
problem drinking in former problem drinkers. Rosenberg’s (Rosenberg, 1993) review found
that a key characteristic related to a higher likelihood of relapsing among moderate or
“controlled” drinkers included low severity of dependence (e.g., less baseline alcohol
consumption, later onset of drinking and first intoxication, fewer dependence symptoms and
fewer alcohol-related medical, social, and legal problems). These factors were related to
becoming non-problem drinkers in former problem drinkers (Ilgen et al., 2008), as was
having lower depression severity. In treatment samples, recent research has found that
abstinence goals predicted better alcohol use outcomes (Adamson et al., 2010), with some
support for better outcomes in those with lower psychiatric or depression severity and
employment problem severity (Ilgen et al., 2008; Rosenberg, 1993).

Within this context, we studied remission in a diverse treatment population of a large
private, not-for-profit integrated care health system. We examined remission over 10 years
employing a conceptual model of individual (demographics, problem severity and
dependence type, treatment goals and health status at baseline), treatment (length of stay),
and extra-treatment (12-step meetings during treatment) factors as predictors of remission
(Delucchi et al., 2004, 2008; Mertens et al., 2005; Weisner et al., 2003). Our main focus was
to understand how non-problem use versus abstinence as an “end of treatment” (12-month)
outcome was related to stability of remission over the following 10 years, and how factors
measured at intake and during treatment (i.e., length of stay, 12-step meeting attendance)
helped to predict relapse versus remission over this time span. We compared non-problem
users to abstainers on odds of relapse over 10 years. Using repeated measures of outcome
status, we addressed the following questions: (a) How did the risk of relapse change over
time between 5 and 11 years post-treatment after achieving remission at 1 year? (b) What
was the risk of relapse for non-problem users versus abstainers? (c) What individual (e.g.,
demographics, dependence type, years of regular use of alcohol and drugs, alcohol and drug
problem severity, and severity in the related domains of employment, medical, legal,
psychiatric and family/social, and treatment goals to abstain), treatment (e.g., duration of
index episode, readmissions), and extra-treatment (e.g., 12-step attendance) characteristics
predicted time to relapse over 11 years? We also examined whether predictors were
moderated by abstinence status versus non-problem use status at 1 year following treatment
entry. We hypothesized that non-problem users would have higher odds of relapse and
different predictors than abstainers.
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2. Methods
2.1. Setting, treatment programs, and procedures

The study was conducted in the Kaiser Permanente (KP) Sacramento Chemical Dependency
Recovery Program. Northern California KP is a large (three million membership) integrated
health care delivery system, which provides substance use services internally, rather than by
referral to contracted programs.

The original study assigned research subjects to day hospital or a traditional outpatient
program. The day hospital provided four times the intensity of the outpatient program during
the first 3 weeks, but services and program length were the same: 3 weeks followed by 5
weeks of similar intensity treatment to constitute the 8-week rehabilitation program.
Aftercare (one outpatient session weekly for 10 months) began the 9th week. Treatment
philosophy was based on total abstinence (for more information on the study site, programs,
and methods of the original study, see Weisner et al., 2000).

Research subjects for the original study were 1,204 men and women aged 18 and over
admitted to treatment between April 1994 and April 1996. Patients were offered the choice
of accepting random assignment to day treatment or to the less intensive outpatient program.
Those not agreeing to be randomized (i.e., self-selected into either program) were also
followed and included in the study. Participants were recruited at intake by licensed master’s
level research associates from the Division of Research (DOR). Interviews at 6 months, 1, 5,
7, 9, and 11 years after treatment intake were administered by telephone from the DOR in
Oakland, CA. Breath and urinalysis were used to validate self-report.

Participants for the current study were individuals who were either abstainers or non-
problem users (defined below) in the past 30 days (N = 684) when interviewed at 1 year
(response rate of 85%).

Institutional review board approval was obtained from the Kaiser Research Foundation
Institute and the University of California, San Francisco. At the baseline recruitment we
obtained written informed consent for 6- and 12-month interviews, and at 6 months we
obtained permission to contact participants for future interviews. Specific verbal consent to
conduct 5-year, 7-year, 9-year, and 11-year interviews was obtained from participants at the
beginning of each interview (and permission to contact for future interviews was asked at
the end of each interview). Response rates at 5, 7, 9, and 11 years for the surviving cohort
were 80.2%, 75.1%, 73.7% and 72.2%, respectively.

2.2. Measures
Measures were drawn from intake and follow-up interviews and the Kaiser Permanente
Northern California automated databases (Selby, 1997).

2.2.1. Individual characteristics—Demographic variables collected at intake included
gender, age (50+, <50), marital status (married/living as married, other), education level (at
least some college or more, no college), ethnicity (White, African American, Hispanic/
Latino, other), annual income (<$40,000, at least $40,000) and employment status
(employed, unemployed/suspended). Health status at baseline was recoded from a Likert
scale to a dichotomous variable where 0 was good/very good/excellent health, 1 fair/poor
health.

We assessed substance problem severity with three sets of variables from the baseline
interview. First, type of substance dependence was based on questions from the Diagnostic
Interview Schedule for Psychoactive Substance Dependence to provide a DSM-IV diagnosis

Mertens et al. Page 4

Drug Alcohol Depend. Author manuscript; available in PMC 2013 September 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



for alcohol, marijuana, stimulant, painkiller, methadone, heroin, barbiturate, tranquilizer,
inhalant, hallucinogen, and cocaine dependence and abuse (American Psychiatric
Association, 2000). For each substance, we established presence or absence of three of
seven dependence symptoms (or one of three abuse symptoms) during the previous 6
months (Mertens and Weisner, 2000; Weisner et al., 2000, 2001a), and then categorized
respondents as having alcohol-only, drug-only, or alcohol and drug dependence, or abuse
only (no dependence). Secondly, we measured severity of substance use and related
problems at baseline with the alcohol, drug, medical, social, psychiatric, legal and
employment composite scores of the Addiction Severity Index (ASI) instrument (McLellan
et al., 1992). Composite scores ranged from zero (no problems in the relevant domain) to 1.0
(high severity). We included number of years of regular use based on self-report, recorded at
baseline, for alcohol, pain killers, marijuana, stimulants and cocaine (the most prevalent
substances of dependence in our sample). Regular use for alcohol was defined as five or
more drinks 3 times a week per month or more; regular use for all other substances was
defined as three times a week per month or more. We measured whether the patient
identified abstinence as his/her goal of treatment at baseline (Mertens and Weisner, 2000;
Weisner et al., 2001b).

2.2.2. Treatment characteristics—We included two variables from the initial treatment
episode: (1) treatment type: day hospital versus traditional outpatient, and (2) the length of
time in treatment without dropping out for 7 days during the 8-week rehabilitation phase, or
dropping out for 30 days during the 10-month aftercare phase (Mertens and Weisner, 2000).
We also measured treatment readmissions following the initial episode. We calculated
length of time in treatment and readmissions from the health plan’s automated
administrative data system. Readmission was defined as having at least three visits (and no
more than 30 days between visits) to a chemical dependency program between 1 and 4 years
after intake (Mertens et al., 2005). We do not equate readmissions with relapse; for example,
readmissions can also measure visits of brief support to maintain abstinence.

2.2.3. Extra-treatment characteristic—The 12-month interview included a question on
the number of 12-step meetings attended in the prior 6 months.

2.2.4. Abstinence and remission outcomes—Remitted individuals were those who
either reported abstaining in the past year, or those who were non-problem users as follows:
they (a) used alcohol, but had no days of drinking five or more drinks in a day, and drank
only four times per month or less in the past year; or used marijuana, but not more than once
per month in the past year; (b) had no other drug use in the past year; (c) had no problems
with friends or family, violent behavior, or suicidal ideations in the month prior to interview;
and (d) had not been arrested, in jail/prison, under electronic home surveillance, or been to a
probation or parole officer in the year prior to interview. This definition is consistent with
other “non-problem use” and “remission” definitions in the literature (Moos and Moos,
2003; Ouimette et al., 2000) and we have used it in our previous published work (Chi et al.,
2011; Mertens et al., 2008; Parthasarathy et al., in press; Satre et al., 2012). At 1-year
follow-up these definitions were the same except that we only measured past month
substance use.

We define “stable remission” as having no relapses into problem use at any follow-up time
point.

2.2.5. Outcome—Relapse into problem use was measured at each time point. Problem use
was defined as being neither abstinent nor a non-problem user (defined above) in the past
year at each follow-up.
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2.3. Analysis
Standard summary statistics including percentages, means, and standard deviations, were
used to describe the sample. Pearson chi-square analyses were used to compare the
difference between relapsers and stably remitted individuals as well as status at 1 year
(abstinent, non-problem user) for the categorical variables, and t-tests were used for
continuous variables.

As our data has five predetermined follow-up times, we used discrete-time survival analysis
to examine the odds of relapse at subsequent time points and to examine predictors of
relapse. This method is well-suited to longitudinal data with repeated measures of a discrete
time outcome and allows for censoring of missing data at follow-up points. The initial model
in a set of nested models included only the time effect represented by four dummy variables
(one each for years 5, 7, 9 and 11). The time-only model estimates the overall population
profile of the risk across time and indicates when events are more likely to occur (Xie et al.,
2003). Abstinence versus non-problem use at 1 year was our main variable of interest so it
was added to the second model (which also included the time effect) to see whether the
hazard functions differed between these two groups. In the third model we added
demographic, treatment and extra treatment variables in that order, to determine a final
model with a best fit in predicting relapse. After finding our best fit model, we ran additional
models with interactions between status at 1 year and the other covariates to test for
moderation by non-problem use. Effects of the initial treatment (day hospital versus
outpatient) and randomization (randomized versus not) were also tested in each model.
These two variables did not significantly (p < .05) predict relapse and their inclusion did not
change the pattern of results, so they were not included in the final models.

We also used the discrete-time survival analysis method to estimate the survival function for
remission and hazard function for relapse into problem use. The survival probability was
based on the model including only the time indicators and illustrates the cumulative
probability of remitting over time. Hazard function graphs were created for the full sample
over time by remission status at 1 year, using the model with time indictors and remission
status at 1 year (abstinent, non-problem user). This graph describes the probability of
relapsing back into problem use over time.

3. Results
The sample (N = 684) was 36% female and 50% married/partnered, with a mean age of 38
years (SD = 10.7) (not shown). Ethnic composition was 76% white, 11% black, 9%
Hispanic, and 5% other. A total of 43% were alcohol-only dependent, 27% were drug-only
dependent, 16% were alcohol and drug dependent, and 4% had abuse diagnoses only.

A total of 103 (15%) of the remitted individuals were non-problem users at 1 year (not
shown) (see Table 1). The highest percentage of participants for both abstainers and non-
problem users had alcohol only or drug only dependence at baseline. More abstainers
reported abstinence goals at intake (81%) compared to non-problem users (63%) (p < .
0001). Fifty percent of abstainers and 33% of non-problem users were assigned to the day
hospital treatment arm (p = .0011). Abstainers had longer stays in index treatment (mean =
88.8 days, SD = 121.1) than non-problem users (mean = 22.7 days, SD = 42.4) (p < .0001);
they also had more 12-step meetings (mean = 38.2, SD = 50.1) than non-problem users
(mean = 6.4, SD = 17.9; p < .0001). Income, education, ethnicity, employment status, health
status, baseline measures of ASI severity in all seven domains, number of years of regular
use of alcohol or other drugs, and number of readmissions did not differ significantly
between abstainers and non-problem users by status at 1 year.
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A total of 330 participants were stably remitted from year 1 through year 11; 354 relapsed
into problem use. Those stably remitted were less likely to be non-problem users at 1 year
(8%) than were those who relapsed (22%, p < .0001; see Table 2). Fewer of the stably
remitted were employed at baseline (53%; 63% of relapsed, p = .0098), however more were
over 50 years old (19% stably remitted, 7% of relapsed; p < .0001. Eighty-four percent of
stably remitted reported abstinence goals compared to 73% of relapsed (p = .0003). Stably
remitted individuals had lower average ASI drug problem severity scores (mean = 0.11, SD
= 0.1; relapsed: mean = 0.12, SD = 0.1; p = .0330) and a higher average years of regular use
of alcohol (mean = 11.2, SD = 9.8; relapsers: mean = 9.0, SD = 9.2; p = .0045). Those stably
remitted had longer stays in index treatment (mean = 97.6 days, SD = 126.9) than those who
relapsed (mean = 61.5 days, SD = 100.3) (p < .0001); they also had more 12-step meetings
(40.6 and 26.7, respectively; p = .0002).

Fig. 1 illustrates the probability of relapse for non-problem users versus abstainers. Non-
problem users began with a higher probability of relapse at 5 years compared to abstainers
and continued that trend over time. A time-only model was estimated to examine the
probability of relapse at each follow-up. The probability of relapse was highest at 5 years
and lowest at 11 years (Table 2). A second model was run adding only the abstinence versus
non-problem status at 1 year variable to compare the probability of relapse between the two
groups. Individuals who were non-problem users at 1 year had 2.93 times the odds of
relapsing over time as those who were abstinent (Table 3).

The full model builds upon the previous two models adding individual, treatment, and extra-
treatment covariates. Controlling for these potentially important predictors, non-problem
users had twice the odds of relapse compared to abstainers (OR = 2.07, CI = (1.40, 3.07), p
< .01). Attending more 12-step meetings in the past 30 days at 1 year decreased the odds of
relapse (OR = 0.99, CI = (0.99, 1.00), p < .01). Longer stays in index treatment also
decreased relapse odds (OR = 0.99 CI = (0.99,1.00), p < .01), but no other variables were
related.

To examine whether non-problem users had different predictors of relapse than abstainers,
we examined interactions between status at 1 year and each of the other covariates in
separate models. None of the interactions were significant.

4. Discussion
4.1. Relapse risk for non-problem users versus abstainers by follow-up time point

In this private treatment sample of patients with substance use disorders, only 15% of
patients in remission at 1 year after treatment intake were non-problem users rather than
abstinent. Compared to those abstinent at 1 year, non-problem users were more likely
alcohol than drug dependent. They also attended fewer 12-step meetings, which is consistent
with the practice of 12-step members being told that membership requires a “sincere desire
to stop” substance use. Consistent with prior research (Adamson et al., 2010), non-problem
users were less likely to have goals to abstain at treatment entry. About 40% of non-problem
users reported at intake that they had no plans for abstinence. Yet 60% did plan for
abstinence and still used substances at 12 months, even if non-problematically.

Among individuals remitted at 1 year after outpatient treatment, 75% of non-problem users
relapsed at some point over the 10 subsequent years versus 48% of abstainers. Even when
controlling for age, gender, dependence type, health status, abstinence goals at intake, length
of index treatment, and 12-step involvement, non-problem users had twice the odds of
relapse over the 10 subsequent years than abstainers. This is consistent with prior alcohol
research which found better outcomes for abstainers than low-risk or moderate drinkers
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(Dawson et al., 2007; Ilgen et al., 2008; Maisto et al., 2007). However, the current findings
must be understood in the context of the treatment setting – 1 year after intake to an
abstinence-oriented treatment program. These results may not generalize to a harm reduction
model of treatment or among less severe, untreated individuals. There is evidence that some
non-abstinence-oriented alcohol treatment approaches can be effective, particularly
Behavioral Self-Control Training (Saladin and Santa Ana, 2004). Moreover, it may be that
those able to maintain abstinent recovery for some significant period of time (e.g., 5 years or
more) may successfully “step-down” to controlled or moderate, non-problematic use
(Dennis et al., 2003).

Of note, risk of relapse was highest in the earliest follow-up period and least at 11 years, and
this was particularly true for non-problem users, given their more dramatic decrease in
hazard for relapse. Future longitudinal research should examine the ideal length of time for
which individuals in abstinence treatment need to remain abstinent before successfully
moving to long-term non-problem use, and how this differs by patient, treatment, and extra-
treatment characteristics.

4.2. Individual, treatment, and extra-treatment predictors of time to relapse
Of the individual, treatment, and extra-treatment characteristics examined, only shorter
lengths of stay, and less 12-step involvement predicted subsequent relapse. Research is
needed on how time-varying versions of these factors (e.g., goals to abstain or reduce use)
are related to longitudinal outcomes. It may be that early involvement in 12-step (at 1 year)
and length of stay also reinforce the value of 12-step facilitation, and that treatment retention
may have effects on long-term outcomes. On the other hand, these findings could also
suggest that an unmeasured factor, such as a strong goal-orientation, is related to use of
treatment and 12-step and better outcomes, despite efforts to control for confounders. In
either case, the results suggest that longer stays in treatment and 12-step attendance are
prognostic markers for better outcomes in those who remit at 1-year.

In contrast with some prior research in alcohol samples which found that abstinence goals
predicted better 12-month outcomes (Adamson et al., 2010), we did not find that baseline
abstinence goals were independently predictive of the probability of relapse through 9 years.
That our findings differed is likely due to the longer time frame studied here. Intentions to
abstain on treatment entry may fade over time, particularly when not reinforced by support
such as longer treatment stays and 12-step participation, both of which predicted better
outcomes here.

This study of initially remitted patients (at 1 year after index treatment entry) found that
predictors of relapse were not moderated by non-problem versus abstinence at 1 year after
intake. Thus in this treatment sample we did not find evidence that predictors of relapse
were unique for non-problem users versus abstainers.

4.3. Non-problem users: relapse versus remission
Like previous studies, a small number of individuals with non-problem use in this study (N
= 26) were able to successfully sustain remission. As discussed above, we did not find any
unique predictors of outcome for non-problem users. We found no significant differences by
dependence type (i.e., alcohol-only versus drug-only versus drug and alcohol dependence) in
this sample of heterogeneous substance dependence. It appears that no factors in this sample
of non-problem users were uniquely associated with outcomes. It is particularly of note that
there was no interaction between non-problem use at year 1 and 12-step attendance, an
abstinence-oriented program. Thus, 12-step was not differentially useful for those who had
abstained at year 1. It may be that 12-step attendance, and more broadly, abstinence oriented
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philosophies, are useful for preventing relapse into problematic use because they do
reinforce the danger of complete relapse. Qualitative work and studies with larger numbers
of such individuals are needed to understand how they differ from non-problem users who
relapse.

The current study had several limitations. One is the relatively small group of non-problem
users (N = 103). However, this is the first study that we know of that has examined relapse
by non-problem use versus abstinence status in treatment clients which includes drugs other
than alcohol. Another limitation is that this study uses observational data so we are unable to
attribute causality to the significant covariates. We note that the relationship of longer
treatment stays and 12-step participation may be partially due to higher levels of an
unmeasured factor such as motivation, despite attempts to control for potential confounders
including measures of motivation (i.e., abstinence goals) and alcohol and drug severity. We
were also limited by our available data for our measure of remission which incorporates
measurement of substance-related problems including problems with friends or family,
violent behavior, or suicidal ideations; we had only a past-month measurement for these
aspects of remission. Moreover, our measurement of non-problem use versus abstinence at
1-year post-treatment was limited to past month alcohol and drug use. Yet, we did examine
agreement between the past-month and past-year measures of remitted versus problem use at
the 5 through 11-year follow-ups and found agreement between the two measures of 85%
and above for each of the follow-ups.

5. Conclusions
In this treatment sample, using data from 11 years after treatment entry we found that non-
problem use is not an optimal 1 year outcome for those in abstinence-oriented treatment.
Future research should examine whether these results are found in harm reduction treatment
and self-help models, or in those with less severe problems. Longitudinal research
examining new theories for how some non-problem drinkers maintain remission is also
needed. Possible explanations to explore may address how these individuals cope with life
events that others have more difficulty negotiating, or how motivation is maintained over
time.

Our findings on predictors of relapse suggest that risk for relapse in remitted individuals
becomes lower over time. Of note, we did not find that predictors of relapse differed for the
non-problem users (versus abstainers). Overall, the lack of unique predictors for non-
problem users suggests that among those treated in abstinence-oriented treatment, there may
be no need to develop different treatment approaches for such individuals’ long term care,
and that 12-step and longer initial treatments could be beneficial for them as well. Moreover,
even if a subgroup of patients can resume non-problematic use, clinicians are not able to
easily identify them in advance. Abstinence as a goal at the very least allows patients to
choose something that may be unattainable over the longer term but encourages efforts that
would not otherwise be present. Thus, the number of relapsers may have been even higher if
abstinence was minimized as a desirable endpoint. The results also suggest that treatment
retention and 12-step participation are prognostic markers of long-term positive outcomes
for those who achieve remission at 1 year.
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Fig. 1.
Hazard function for relapse into problem use for non-problem users at year 1 versus
abstainers at year 1.
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Table 1

Individual, treatment and extra-treatment characteristics by remission status at year 1.

Non-problem users (N = 103) Abstainers (N = 581) p

Individual characteristics

 Women 32% 37% ns

 Age group (51+) 7% 14% <.05

 Married 42% 51% ns

 Education (at least some college) 28% 28% ns

 Ethnicity

  White 72% 76%

  African-American 16% 10%

  Hispanic/Latino 6% 9%

 Other 7% 4% ns

 Annual income ($40,000+) 50% 49% ns

 Employed 58% 58% ns

 Self-reported health status (baseline)

  Excellent/very good/good 59% 56% ns

 Dependence type

  Abuse only (no dependence) 14% 15%

  Alcohol only 31% 45%

  Drugs only 35% 25%

  Alcohol and drugs 19% 15% <.05

 Goal to stop using substance 63% 81% <.001

 Day hospital treatment 33% 50% <.001

 ASI alcohol problem severity (baseline), mean (SD) 0.39 (0.30) 0.45 (0.32) ns

 ASI drug problem severity (baseline), mean (SD) 0.13 (0.10) 0.11 (0.10) ns

 ASI family/social problem severity (baseline), mean (SD) 0.41 (0.30) 0.40 (0.30) ns

 ASI psychiatric problem severity (baseline), mean (SD) 0.41 (0.27) 0.40 (0.26) ns

 ASI legal problem severity (baseline), mean (SD) 0.09 (0.19) 0.10 (0.20) ns

 ASI employment problem severity (baseline), mean (SD) 0.37 (0.25) 0.37 (0.26) ns

 ASI medical problem severity (baseline), mean (SD) 0.35 (0.37) 0.39 (0.41) ns

 Number of years of regular use – alcohol, mean (SD) 8.53 (9.63) 10.33 (9.53) ns

 Number of years of regular use – painkiller, mean (SD) 0.99 (1.17) 1.17 (3.43) ns

 Number of years of regular use – marijuana, mean (SD) 6.41 (8.01) 6.47 (7.60) ns

 Number of years of regular use – stimulant, mean (SD) 4.90 (6.85) 3.96 (5.51) ns

 Number of years of regular use – cocaine, mean (SD) 2.24 (4.48) 2.55 (4.32) ns

Treatment characteristics

 Length of stay (days), mean (SD) 22.7 (42.4) 88.8 (121.1) <.001

 Readmissions (from year 1 to year 4), mean (SD) 0.13 (0.36) 0.20 (0.57) ns

Extra-treatment characteristics

 Number of 12-step visits attended (year 1), mean (SD) 6.4 (17.9) 38.2 (50.1) <.001

Note: Sample included only those abstinent or non-problem users at the year 1 follow up (N = 684).
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ns: Not statistically significant p < .05.
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Table 2

Individual, treatment and extra-treatment characteristics by stable remission status through 11 years.

Stably remitted (N = 330) Relapsers (N = 354) p-Value

Individual characteristics

 Women 38% 34% ns

 Age group (51+) 19% 7% <.0001

 Married 53% 47% ns

 Education (at least some college) 31% 25% ns

 Ethnicity

  White 75% 76% ns

  African-American 11% 11%

  Hispanic/Latino 10% 8%

  Other 4% 5%

 Annual income ($40,000+) 50% 50% ns

 Employed 53% 63% .0098

 Self-reported health status (baseline)

  Excellent/very good/good 22% 28% ns

 Status at year 1

  Abstinent 92% 78% <.0001

  Non-problem use 8% 22%

 Dependence type

  Abuse only (no dependence) 16% 12% ns

  Alcohol only 45% 41%

  Drugs only 23% 30%

  Alcohol and drugs 15% 16%

 Goal to stop using substance 84% 73% .0003

 Day hospital treatment 49% 46% ns

 ASI Alcohol problem severity (baseline), mean (SD) 0.46 (0.33) 0.43 (0.30) ns

 ASI drug problem severity (baseline), mean (SD) 0.10 (0.11) 0.12 (0.11) .0330

 ASI family/social problem severity (baseline), mean (SD) 0.41 (0.29) 0.39 (0.30) ns

 ASI psychiatric problem severity (baseline), mean (SD) 0.40 (0.26) 0.43 (0.27) ns

 ASI legal problem severity (baseline), mean (SD) 0.10 (0.20) 0.11 (0.20) ns

 ASI employment problem severity (baseline), mean (SD) 0.39 (0.26) 0.36 (0.25) ns

 ASI medical problem severity (baseline), mean (SD) 0.39 (0.42) 0.38 (0.39) ns

 Number of years of regular use – alcohol, mean (SD) 11.18 (9.82) 9.02 (9.21) .0045

 Number of years of regular use – painkiller, mean (SD) 1.19 (3.76) 1.10 (3.07) ns

 Number of years of regular use – marijuana, mean (SD) 6.38 (7.83) 6.52 (7.55) ns

 Number of years of regular use – stimulant, mean (SD) 4.44 (6.11) 3.86 (5.45) ns

 Number of years of regular use – cocaine, mean (SD) 2.75 (4.49) 2.30 (4.23) ns

Treatment characteristics

 Length of stay (days), mean (SD) 97.57 (126.94) 61.48 (100.29) <.0001

 Readmissions (from year 1 to year 4), mean (SD) 0.22 (0.62) 0.17 (0.46) ns
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Stably remitted (N = 330) Relapsers (N = 354) p-Value

extra-treatment characteristics

 Number of 12-step visits attended (1 year), mean (SD) 40.63 (50.36) 26.69 (44.77) .0002

Note: Sample included only those abstinent or non-problem users at the year 1 follow-up (N = 684).

ns: Not statistically significant p < .05.
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Table 3

Hazard models presenting probability of relapse by time point, non-problem use status and other factors (N =
684).

Model 1 Model 2 Model 3

Odds ratio 95% CIs Odds ratio 95% CIs Odds ratio 95% CIs

Time 1 (5 year) 0.28*** [0.23, 0.34] 0.23*** [0.19, 0.28] 0.46*** [0.29, 0.73]

Time 2 (7 year) 0.14*** [0.10, 0.19] 0.12*** [0.09, 0.17] 0.24*** [0.14, 0.42]

Time 3 (9 year) 0.17*** [0.12, 0.24] 0.15*** [0.10, 0.21] 0.33*** [0.19, 0.58]

Time 4 (11 year) 0.09*** [0.05, 0.14] 0.08*** [0.05, 0.13] 0.17*** [0.08, 0.33]

Non-problem use (vs. abstinence)a 2.93*** [2.04, 4.20] 2.07*** [1.40, 3.07]

Length of stay (in days) 0.99* [0.99, 1.00]

# 12-Step meetings attended (past mo.)a 0.99*** [0.99, 1.00]

Baseline variables

 Age 50+ (vs. younger) 0.63* [0.37, 1.08]

 Gender 0.88 [0.65, 1.18]

 Dependence type

  Alcohol-only (Ref.) 1.00 –

  Drug-only 1.08 [0.75, 1.56]

  Alcohol and drug 1.02 [0.67, 1.56]

  Abuse 0.79 [0.49, 1.27]

 Poor or fair health status 0.86 [0.64, 1.15]

 Goal to abstain 0.78 [0.55, 1.11]

 −2 Log L 1305.15 1273.73 1207.44

a
Measured at 1-year follow-up.

*
p < .10.

***
p < .01.
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