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Abstract
This study examines the associations between age at first substance use treatment entry and
trajectory of outcomes over 11 years. We found significant differences in individual and treatment
characteristics between adult intakes first treated during young adulthood (25 years or younger)
and those first treated at an older age. Compared to their first treated older age counterparts
matched on demographics and dependence type, those who entered first treatment during young
adulthood had on average an earlier onset for substance use but a shorter duration between first
substance use and first treatment entry; they also had worse alcohol and other drug outcomes 11
years post treatment entry. While subsequent substance use treatment and 12-step meeting
attendance are important for both age groups in maintaining positive outcomes, relationships
varied by age group. Findings underline the importance of different continuing care management
strategies for those entering first treatment at different developmental stages.
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1. Introduction
Accumulated evidence shows that substance use disorders are chronic medical conditions
(M. Dennis & Scott, 2007; McLellan, Lewis, O’Brien, & Kleber, 2000). Research has
documented significant heterogeneity in longitudinal substance use trajectories (Ganguli,
Vander Bilt, Saxton, Shen, & Dodge, 2005; Genberg, et al., 2011; Grella & Lovinger, 2011;
Juon, Fothergill, Green, Doherty, & Ensminger, 2011; Kertesz, et al., 2012; Satre, 2013;
Zucker, et al., 2006), yet factors contributing to variable developmental trajectories are still
largely unknown.

© 2013 Elsevier Inc. All rights reserved.

Correspondence to: Felicia W. Chi, M.P.H., Division of Research, Kaiser Permanente Northern California, 2000 Broadway, 3rd Floor,
Oakland, CA 94612-2403, Felicia.W.Chi@kp.org, Tel: (510) 891-3532, Fax: (510) 891-3606.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
J Subst Abuse Treat. Author manuscript; available in PMC 2015 April 01.

Published in final edited form as:
J Subst Abuse Treat. 2014 April ; 46(4): 482–490. doi:10.1016/j.jsat.2013.12.003.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



The life course perspective has emerged as a new organizing principle for addiction research
(Hser, Longshore, & Anglin, 2007; National Institute on Alcohol Abuse and Alcoholism,
2006a). This new perspective provides a useful framework for understanding how substance
use affects individuals during stages of development, and how stages of development affect
substance use behaviors in the short and long run. This in turn will help develop effective
approaches for diagnosing, treating and preventing substance use and related problems, and
the management of long-term recovery (National Institute on Alcohol Abuse and
Alcoholism, 2008). A key concept of the life course approach is that of turning points.
Turning points and their timing (including the timing of first treatment entry) may play an
important role in long-term trajectories of alcohol and other drug outcomes (Dawson, Grant,
Stinson, & Chou, 2006; Teruya & Hser, 2010). Yet research on the topic, including the
relationship between the developmental stage when first treatment occurs (e.g., young
adulthood versus middle life/seniors) and outcome trajectories with their associated specific
life-stage factors, is sparse.

Young adulthood (18–25 years) is recognized as a critical period for substance use
intervention (McGorry, Purcell, Goldstone, & Amminger, 2011; Park, Brindis, Chang, &
Irwin, 2008; Stone, Becker, Huber, & Catalano, 2012), as this age group has been found to
be most at risk for alcohol and other drug related problems (National Institute on Alcohol
Abuse and Alcoholism, 2006b, 2008). Despite high rates of problem use, treatment-seeking
rates among young adults are relatively low. Although age at first treatment admission
varies across type of substance, national treatment admissions data indicate that the average
age is 34 years (Substance Abuse and Mental Health Services Administration, 2011), which
is consistent with studies using national treatment or clinical samples (Anglin, Hser, &
Grella, 1997; Scott, Dennis, & Foss, 2005). In addition, the period of young adulthood is
marked by change and transition. General population studies (Brown, et al., 2008; California
Department of Mental Health & Office of Suicide Prevention, Dec 2007; Flora & Chassin,
2005; Garcia, McGeary, Shultz, & McCoy, 1999; Merline, O'Malley, Schulenberg,
Bachman, & Johnston, 2004) have found that successful developmental transitions, such as
educational advancement, employment, marriage, and parenthood, as well as risky
transitions such as loss of health insurance, are important. Most studies with a
developmental framework have examined the transition from substance use to abuse or
dependence, or other high-risk behaviors, in young adulthood (Chassin, Pitts, & Prost, 2002;
Ellickson, Martino, & Collins, 2004; Fergusson, Boden, & Horwood, 2008; Guo, et al.,
2002; McCambridge, McAlaney, & Rowe, 2011). Few studies have examined effects of
developmental transitions on outcome trajectories for young adults in treatment, and how the
importance differs between young and older adults.

Evans and colleagues (Evans, Li, Grella, Brecht, & Hser, 2013) examined the developmental
timing of first drug treatment and its association with longitudinal drug use patterns. Using
pooled data from four longitudinal studies (N=1318), the authors created a sample of
individuals first treated either during young adulthood (26%) or at an older age, matched on
demographics, primary drug type, age at first use of primary drug and age at first arrest.
They compared drug use trajectories over 10 years between the two age groups. While most
people in both groups had a low level of drug use after first treatment, young adults had
more months of drug use than older adults during the 10-year follow-ups. Multivariate
analyses indicated that having first treatment during young adulthood was not associated
with patterns of reduced drug use, but receipt of more drug treatment over time was
associated with maintenance of a low level of drug use for those first treated as young adults
only. This was the first study to examine this question; however, the study focused on drug
dependence (rather than alcohol), the majority of whom were sampled from publically
funded drug treatment programs (about three-quarters of the sample), with the remaining
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from a Veterans Affairs treatment program, jails, emergency rooms, and sexually
transmitted disease clinics.

Building on the Evans study, this study aims to examine whether age at first substance use
treatment episode is associated with outcome trajectories and associated factors over 11
years among individuals with alcohol and other drug problems who received treatment
within an integrated, managed care health system. Similarly, we are interested in the
differences between those who entered their first substance use treatment as a young adult
(aged 18–25) and those as an older adult (aged 26 and older). We apply a similar approach
to match the two age groups on gender, race/ethnicity and dependence type; these factors are
strongly associated with substance use patterns, treatment-seeking and retention, and
treatment outcomes (Brennan & Moos, 1996; Caetano & Kaskutas, 1995; C. Chen, Durfour,
& Yi, 2004–2005; Mertens, Weisner, & Ray, 2005; Ray, Weisner, & Mertens, 2005; Satre,
2013; Schutte, Byrne, Brennan, & Moos, 2001), and thus might have confounded the age
differences observed. In addition, we control for age of first use in our multivariate analyses.
Research questions are:

1. How do individuals first treated during young adulthood differ from those who are
first treated at an older age in individual characteristics at treatment entry, including
demographics and onset of use?

2. How do individuals first treated during young adulthood differ from those who are
first treated at older age in retention during the first treatment episode, and use of
formal and informal services 11 years post the first treatment?

3. After controlling for demographics and dependence type at treatment entry, are
there differences in outcome trajectories and associated factors between those first
treated during young adulthood and those who are first treated at older age?

2. Materials and methods
2.1. Study site and treatment program

Study participants were drawn from two large randomized studies conducted at the Kaiser
Permanente Northern California (KPNC) Chemical Dependency Recovery Program in
Sacramento, California. KPNC is a large, private non-profit, integrated health care system
covering about 40% of the Sacramento catchment area insured population. It provides
substance use and psychiatric services internally. Most members are insured through their
own or a family member’s employer.

The substance use treatment program provides group-based outpatient and day treatment
modalities that include supportive group therapy, education, relapse prevention, family
therapy and individual counseling in a model similar to other abstinence-based, group-
format private and public programs. Both modalities last 8 weeks and aftercare is available
for 10 months. The substance use treatment program and the Psychiatry Department also
provide individual and group psychotherapy and medication management. All substance use
patients are assigned to (or select) a primary care physician, and are encouraged to use
primary care for preventive and ongoing health care.

2.2. Procedures
The Day Hospital Study (DH) compared day hospital to traditional outpatient treatment and
recruited patients between 1994 and 1996 (N = 1204) (Weisner, et al., 2000). The Integrated
Care Study (ICS) examined integrated delivery of medical and addiction services and
recruited patients between 1997 and 1998 (N = 747) (Weisner, Mertens, Parthasarathy,
Moore, & Lu, 2001). Program components were consistent across both studies. After
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signing informed consents, patients completed baseline interviews conducted by research
staff at intake. For both studies, follow-up interviews were conducted at 1, 5, 7, 9 and 11
years, with average response rates of 86%, 81%, 84%, 75% and 75%, respectively. In both
studies, drug test results on a random subsample found good validity of the self-report data
(Weisner, et al., 2000; Weisner, et al., 2001). Institutional review board approval was
obtained from the Kaiser Foundation Research Institute and University of California, San
Francisco.

2.3. Measures
Demographic characteristics—The baseline interview asked about age, gender,
ethnicity (White, African American, Hispanic, other), education (less than high school, high
school graduate, some college or more), household income (less than $40,000 per year or at
least $40,000 per year), and significant life events often related to outcomes – marital status
and employment status (asked again at follow-ups) (California Department of Mental Health
& Office of Suicide Prevention, Dec 2007; Curran, Muthén, & Harford, 1998; McKay, et al.,
2005; Miller-Tutzauer, Leonard, & Windle, 1991; Satre, Chi, Mertens, & Weisner, 2012).

Alcohol and drug dependence at treatment entry—At baseline, we used a set of
questions from the Diagnostic Interview Schedule for Psychoactive Substance Dependence
to provide a DSM-IV diagnosis for alcohol and drug (9 substance types) dependence. For
each substance, we established whether 3 of 7 dependence symptoms were present during
the previous 30 days. We then classified patients as alcohol dependent, drug dependent, both
drug and alcohol dependent, or non-dependent. We also collected data on age first using
alcohol and each type of the drugs, and calculated years from first use until first treatment
entry. Both age of first use and years till first treatment were categorized (<15 or >15 and 0–
9 or >10, respectively) for further analyses based on the distribution of the variables and the
literature (Dennis, Scott, Funk, & Foss, 2005).

Alcohol, drug, and related problem severity—Composite scores from the Addiction
Severity Index (ASI) (McLellan, et al., 1992) measured alcohol, drug, and related problem
severity at all waves (range 0 to 1). For each follow-up, we created a set of dichotomous
markers indicating whether the patient had alcohol, drug or psychiatric ASI composite
scores greater than zero at the prior interview; these binary markers were proxy measures of
need for substance use treatment services in the subsequent period.

Substance use treatment—Duration of index substance use treatment episode was
measured in weeks from health plan databases. Treatment readmissions within KPNC were
also identified using health plan administrative data and defined as having at least 3 visits
(with no more than 30 days gap between each visit) to a program during 2–11 years after
intake (Chi, Parthasarathy, Mertens, & Weisner, 2011; Mertens, et al., 2005; Ray, et al.,
2005; Satre, et al., 2012; Weisner, Ray, Mertens, Satre, & Moore, 2003). For those who lost
KPNC membership, readmissions outside KPNC were captured via patient self-report from
the follow-up interviews. Dichotomous measures were created indicating any readmission
episode within or outside KPNC in years 2–5, 6–7, 8–9 and 10–11.

Psychiatric services—From the health plan databases, visits to the Psychiatry
Department were summarized for the periods between interviews. For those who lost KPNC
membership, psychiatric services received outside KPNC were captured via patient self-
report from the follow-up interviews. We created a dichotomous indicator of having any
psychiatry services within or outside KPNC for each period.
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Receiving substance use treatment as needed—In year 1, receiving substance use
treatment as needed was defined as completing the index substance use treatment, or not
completing it but having readmissions. For each interval between follow-ups during years 2–
11, we created dichotomous variables indicating whether the individual received substance
use treatment as needed (1= having both alcohol and drug ASI at prior interview equal to
zero, or having alcohol or drug ASI at the prior interview above zero and having
readmissions). This is consistent with our prior research (Chi, et al., 2011; Parthasarathy,
Chi, Mertens, & Weisner, 2012).

Receiving psychiatric services as needed—In year 1, receiving psychiatric services
as needed was defined as having psychiatric ASI at treatment entry equal to zero, or having
psychiatric ASI at treatment entry above zero and having psychiatric services. For each
interval between follow-ups during years 2–11, we created dichotomous variables indicating
whether the individual received psychiatric services as needed (1= having psychiatric ASI at
prior interview equal to zero, or having psychiatric ASI at the prior interview above zero and
having psychiatric services). This is consistent with our prior research (Chi, et al., 2011;
Parthasarathy, et al., 2012).

Twelve-step meeting attendance—At the 1-, 5-, 7-, 9- and 11-year interviews,
individuals were asked the number of 12-step meetings they attended in the prior 12 months
(prior 6 months at 1-year interview). Dichotomous measures were created indicating any 12-
step meeting attendance in year 1, years 2–5, 6–7, 8–9 and 10–11.

Alcohol and drug use outcomes—Data on use of alcohol and 11 substances during the
prior 30 days were collected at each follow-up interview. For the current study, the primary
outcome was remission of substance use disorders at each follow-up defined as in the prior
month: being abstinent or not abstinent but drinking 4 or fewer times, and indicating no days
of 5+ drinks; not using marijuana more than once; not using drugs other than alcohol or
marijuana; and reporting that they did not have suicidal ideations, violent behavior, or
serious conflicts with family/friends/co-workers (Chi, et al., 2011; Mertens, Flisher, Satre, &
Weisner, 2008; Moos & Moos, 2003; Ouimette, Moos, & Finney, 2000). Additional
outcomes included alcohol use, binge drinking (defined as consuming 5+ drinks a day at
least once in prior 30 days), marijuana use and drug use in prior 30 days at each follow-up.

2.4. Analytical samples
From the combined dataset of 1951 participants, we identified a total of 817 (41.9%)
individuals who had no prior substance use treatment before the index treatment episode.
Among them, 146 (17.9%) were first treated during young adulthood (age 18–25 at
treatment entry) and 671 during an older age (age>25 at treatment entry). In order to better
focus on age differences in patterns and associated factors of outcome trajectories, we
created a matched sample to control for potential confounding factors. Three matching
criteria were used: gender, race/ethnicity (White, African American, Hispanic, other), and
dependence type at treatment entry (alcohol only, drug only, both drug and alcohol, or non-
dependent). For sample size considerations, we did not match the two groups on age first
starting substance use; but rather controlled for the variables in the multivariate analyses. A
final matched sample of 282 individuals was identified (141 subjects from each age group).

2.5. Data analyses
We first compared differences in baseline and treatment characteristics between those first
treated during young adulthood and those during an older age in the unmatched (N=817) and
the matched (N=282) samples, using chi-square or Fisher’s exact tests for categorical
variables and t-tests for continuous variables. We also examined the equivalence between
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the matched young and older adults using significance tests (Rogers, Howard, & Vessey,
1993). Next, we used the matched sample to examine differences in various alcohol and
drug use outcomes by age group over time, including drug use, marijuana use, alcohol use,
binge drinking, and remission from substance use disorders, and factors associated with
remission and each of the outcomes at follow-ups, by fitting non-linear mixed-effects
multivariate logistic regression models with a random intercept. This model examined the
effects of the explanatory variables on the participants’ probability of a response (e.g., being
remitted) while allowing the initial status (i.e., intercept) to vary for every subject. Modeling
was conducted in three steps. First, we fitted initial models for each of the outcomes which
included only baseline demographic variables. A baseline variable that was significant at p
< .10 in at least one of the initial models would be included in all future models. Second, we
ran a model for each of the outcomes that included the main effects of the following time-
varying predicting factors: marital and employment status at follow-ups, receiving specialty
substance use treatment as needed between the prior and current follow-up, receiving
specialty psychiatric services as needed between the prior and current follow-up, and any
12-step meeting attendance between the prior and current follow-up, while controlling for
the baseline variables. Third, we ran models for each of the outcomes examining interactions
between age group, time of follow-up and the time-varying covariates, adjusting for main
effects and baseline variables. Due to the power limitations, we examined each of the time-
varying covariates individually. Odds ratios (ORs) and the 95% confidence intervals (CIs)
for the predictor variables were calculated based on the parameter estimates. All analyses
were conducted with SAS version 9.1 (SAS Institute Inc, Cary, NC).

3. Results
3.1. Characteristics at treatment entry

Table 1 compares baseline characteristics of those who first entered substance use treatment
as a young adult to those who first entered as an older adult in both unmatched and matched
samples. The unmatched sample (N=817) had lower proportions of individuals with college
or higher education (22.8% vs. 43.0%), being married (15.8% vs. 48.4%), being employed
(50.7% vs. 65.9%), and higher proportions of starting substance use at age 14 and younger
(69.0% vs. 47.5%), having durations between first substance use and first treatment entry
shorter than 10 years (66.9% vs. 2.1%), and being dependent on drugs only or both alcohol
and drugs (53.4% vs. 30.6% and 21.9% vs. 16.2%, respectively), among those with first
entry to treatment as a young adult, and on average they had lower alcohol ASI but higher
drug ASI composite scores (both p<0.001). Similar analyses of the matched sample showed
that the young and older adults at treatment entry were comparable in most baseline
characteristics after matching, except for more of the older adults being married, and more
of the young adults starting substance use at younger age and having shorter duration
between first substance use and first treatment entry, as would be expected. However, the
equivalency tests suggested that other than the matching variables, the differences between
the two matched age groups were larger than 10% of the means for continuous variables and
20% of the percentages for categorical variables (not shown). Therefore, to adopt a
conservative approach, all the baseline variables were examined in the initial models on
each of the outcomes (see below).

3.2. First treatment and subsequent services
Analyses of the unmatched sample found that compared to those first treated at an older age,
those with first treatment as young adults had lower average length of stay for the first
treatment episode (mean/sd=5.6/9.8 vs. 10.9/15.3, p<0.001) (Table 2). Fewer than half of
either group had treatment readmissions (within or outside the health plan) when needed
after the first year, with significant lower proportions observed in the young adults during
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years 2–5, 6–7 and 8–9 (40.0% vs. 54.8%, 36.8% vs. 48.4% and 28.3% vs. 41.7%,
respectively; all p <0.05). However, no differences were found in proportions attending any
12-step meetings during the follow-up periods. Most differences between the young and
older adults became non-significant when comparing the matched samples, except that the
young adults still had lower average length of stay for the first treatment episode (mean/sd=
5.8/9.9 vs. 8.8/14.4, p<0.05) and a lower proportion had readmissions when needed in years
2–5 (40.8% vs. 55.5%, p<0.05) compared to the matched older adult group. The young adult
group also had lower proportions receiving readmissions when needed in years 6–7 and 8–9
but only at borderline significance. There were no significant differences between groups in
proportions receiving psychiatric services, either in the unmatched or matched samples.

3.3. Alcohol and drug outcomes over time and associated factors
Initial models examining associations between baseline patient characteristics and each of
the outcomes indicated that in addition to age group and time of follow-up (coded as 0, 4, 6,
8, 10 at 1, 5, 7, 9 and 11 years, respectively), gender, baseline alcohol and drug dependence
type, baseline alcohol ASI score, study indicator (ICS vs. DH), and age of first substance use
(>15 vs. <15) were significantly associated with at least one of the outcomes at the p<0.10
level. Race/ethnicity, household income, baseline education level, baseline marital and
employment status, baseline drug ASI composite score, and duration between first substance
use and first treatment entry were not associated with any of the outcomes over time at the
p< 10 level, and thus not included in subsequent analyses (not shown).

We next examined associations between age group, the time-varying predicting factors and
each of the outcomes at follow-ups by fitting a series of mixed-effects logistic models,
adjusting for the baseline variables retained. Table 3 presents results of models examining
remission from substance use disorders, binge drinking and marijuana use. Holding other
covariates constant, odds of being remitted from substance use disorders at follow-ups were
only about one-third for those who entered first treatment as a young adult compared to
those who entered at an older age (OR=0.32, p<0.0001). They were also three and five times
more likely to have reported binge drinking or using marijuana more than once, in the prior
30 days at follow-ups. In addition, young adults were half as likely to be abstinent from
alcohol (OR=0.47, p<0.01) than their matched counterparts. However, we found no
significant differences in abstinence from drugs other than marijuana at follow-ups between
the two age groups after controlling for time and other covariates (not shown).

Female gender was positively associated with all outcomes examined except abstinence
from drug use other than marijuana. Compared to those who started substance use at age 14
and younger, those who started use older age were more than twice as likely to have positive
marijuana use outcomes (OR=2.73, p<0.05). As expected, those with higher baseline alcohol
ASI composite scores had lower odds of being remitted and no binge drinking, while those
who were dependent on drugs had higher odds of using marijuana more than once at follow-
ups. Among the time-varying predicting factors, being married at follow-ups, receiving
substance use treatment when needed at follow-ups and having attended 12-step meetings at
follow-ups were all positively associated with being remitted at follow-ups (OR=1.83,
p<0.01; OR=2.85, p<0.0001 and OR=3.80, p<0.0001, respectively). Receiving substance
use treatment as needed and 12-step meeting attendance at follow-ups were both positively
associated with alcohol use outcomes at follow-ups, each was independently associated with
at least twice the odds of being abstinent from alcohol use and reporting no binge drinking at
follow-ups. Receiving substance use treatment as needed at follow-ups was also positively
associated with abstinence from drugs other than marijuana and no marijuana use more than
once in the prior 30 day at follow-ups (OR=2.00, p<0.05 and OR=2.22, p<0.05,
respectively), but 12-step meeting attendance at follow-ups was not significantly associated
with either of these two outcomes at follow-ups. Being married at follow-ups was positively
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associated with abstinence from alcohol use, no binge drinking, and abstinence from drug
use other than marijuana (OR=1.60, p<0.05; OR=2.32, p<0.01 and OR=3.86, p<0.001,
respectively). However, employment status was not significantly associated with any of the
outcomes examined.

3.4 Interactions between age group, time of follow-up and the time-varying predicting
factors

We further examined whether the associations between the time-varying predicting factors
and each of the outcomes over time differ by age group. Each time-varying predicting factor
was examined individually for each of the outcomes, that is, for each outcome and each
time-varying predicting factor, an interaction model including 3 additional interaction terms
(age group x time, age group x the time-varying predicting factor, and age group x time x
the time-varying predicting factor) was fitted. We found no significant interactions between
age group and any of the time-varying covariates on remission, abstinence from alcohol use
or abstinence from drug use other than marijuana. However, we found significant
interactions between age group and 12-step meeting attendance on no binge drinking over
time (Figure 1). Holding other covariates constant, the log odds of no binge drinking
decreased over time for young and older adults without 12-step meeting at follow-ups, but
increased for young and older adults with 12-step meeting attendance at follow-ups, with
more significant increase observed among older adults. We also found significant
interactions between age group and marital status at follow-ups, receiving substance use
treatment as needed and 12-step meeting attendance on marijuana use over time (Figures
2A–2C). Being married at follow-ups was associated with decreased log odds of no
marijuana use more than once for older adults but increased log odds for young adults.
However, within the young adult group, the differences between those married and not
married decreased over time. Although the log odds of no marijuana use more than once
decreased over time for both young and older adults, decreases were smaller among those
receiving substance use treatment as needed or with 12-step meting attendance, with more
significant effects observed among older adults.

4. Discussion
Several major findings emerged from this study of young and older adults entering their first
substance use treatment episode. Compared to those who entered first treatment at age 26
and older matched on gender, race/ethnicity and dependence type, those who entered first
treatment at ages 18–25 had on average an earlier onset for substance use but a shorter
duration between first substance use and first treatment entry. After entering treatment
however, the young adults had shorter length of stay for the index (first) treatment episode,
and a lower proportion of them had subsequent substance use treatment readmissions when
needed compared to the matched older adults. In addition, the young adults had worse
alcohol and other drug outcomes 11 years post treatment entry. While subsequent substance
use treatment and 12-step meeting attendance are important for both age groups in
maintaining positive outcomes, relationships varied by age group with associations less
significant for the young adults.

The relationship between age at first use and later binge drinking, alcohol abuse and/or
dependence has been investigated often, and most researchers have found that the earlier the
onset, the greater the risk of developing alcohol problems (Grant & Dawson, 1998; Grant,
Stinson, & Harford, 2001; Hingson, Heeren, & Winter, 2006; Strunin, Edwards, Godette, &
Heeren, 2007). Similarly, epidemiological cohort studies suggest that an earlier age of onset
of drug use is associated with higher levels of dependence, and with more serious drug-
related problems (Apantaku-Olajide, Darker, & Smyth, 2013; C. Y. Chen, Storr, & Anthony,
2009; Grant & Dawson, 1998; Trenz, et al., 2012). However, little is known about whether
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these relationships manifest among those who enter treatment. A cross-sectional study
(Darke, Kaye, & Torok, 2012) of 269 regular psychostimulant users (not necessarily in
treatment) found that while age at first intoxication appeared stable across birth cohorts,
younger age was associated with earlier ages of onset for all classes of illicit drugs. Age was
also negatively associated with age at initial injection and regular injection, and age at first
treatment. A longitudinal study (Dennis, et al., 2005) of a large heterogeneous sample in a
public treatment system found that age of first substance use, age of treatment entry and
duration between the two were all independently associated with substance use and
treatment careers. In the Evans et al. study, a starting point for the current study, individuals
first treated as young adults had higher drug use and incarceration rates over the 10-year
follow-up compared with a matched sample of individuals first treated as older adults
(Evans, et al., 2013). Although rates of continuing care were low among both age cohorts,
receipt of more drug treatment was associated with lower levels of use among those first
treated as young adults, but not among the older adults. Our study extended this work with a
sample from an integrated health plan, and found that after controlling for potential
confounders and age of first substance use, age of first treatment entry was independently
associated with treatment retention, readmissions and outcome trajectories over 11 years.

It has been suggested that some young adults “mature out” of substance use problems as
they transition into mid-life. Our findings indicated that this process may be prolonged
among those who enter into treatment. Those who first entered into treatment in this study
had worse outcome trajectories over 11 years than their older adult counterparts, even after
matching on potential confounders such as gender, race/ethnicity and dependence type at
treatment entry. Later age at treatment entry has been associated with lifetime substance use,
and duration of use before starting treatment is related to the length of time it takes to
achieve abstinence (Apantaku-Olajide, et al., 2013; M. L. Dennis, et al., 2005; Moos,
Nichol, & Moos, 2002; Scott, et al., 2005). In the current study, the young adult group
entered first treatment at a younger age and had a shorter duration between first substance
use and treatment entry, yet they also had worse outcome trajectories. It is thus important to
understand what factors (risk and protective) are associated with the continuous problematic
use among young adults.

Receiving services as needed and 12-step meeting attendance are strong predictors of
outcomes over time for both age groups, which underlines the importance of formal and
informal services for first-time treatment seekers regardless of their age. However,
compared to older adults matched on demographics and dependence type, young adults had
shorter length of stay for their first treatment episode. Consistent with the Evans et al.
(Evans, et al., 2013) study, lower proportions of young adults had readmissions to
subsequent substance use treatment, although in the current study these differences became
less significant after 5 years. A number of factors may contribute to the trends. Some prior
research has suggested that motivation and perceived need for treatment might be lower for
those who first entered treatment as a young adult (Edlund, Booth, & Feldman, 2009; Fonsi
Elbreder, de Souza e Silva, Pillon, & Laranjeira, 2011; Hedden & Gfroerer, 2011; McKellar,
Harris, & Moos, 2006; O'Toole, Pollini, Ford, & Bigelow, 2006). Moreover, other research
has suggested that young adults who enter treatment may be less likely to construe their
substance use problems within the framework of a “chronic disease.” One qualitative study
with youth and young adults in substance abuse treatment found that most viewed their
substance use problems as a function of poor behavioral choices or a developmental/social
lifestyle phase, rather than as an “illness” in need of continuing care (Gonzales, Anglin,
Beattie, Ong, & Glik, 2012).

On the other hand, the lower readmission rates among the young adults may signal
disparities in access to care. Young adults experiencing life transitions and changes in access
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to health care may become vulnerable during the process (Callahan & Cooper, 2004; Cohen
& Bloom, 2010; Lyons Jr. & Melton, 2005; Park, Paul Mulye, Adams, Brindis, & Irwin,
2006). For example, before the Patient Protection and Affordable Care Act (ACA) era,
young adults moving into their 20s often lost their health insurance and had few
opportunities to acquire the traditional employment-based coverage, which affected their
service access and utilization. The impact on those with substance use disorders may have
been even more significant as it also affected care medical and mental health conditions
which are highly comorbid with substance use. The ACA extension of dependent coverage
up to age 26 offers new opportunities for prevention, identification and treatment (including
continuing care) of substance use disorders for this population, and it will be important to
evaluate the effects of that on service access and utilization, care quality, and patient
outcomes.

Our findings suggested that marital status is important in maintaining positive substance use
outcomes over time for young adults. This is consistent with research findings among
community samples (D. S. Bachman, 1997; J. G. Bachman, et al., 2002; Leonard &
Rothbard, 1999) that successful developmental transitions, such as gaining employment and
forming a romantic or marital partnership, are associated with positive substance use-related
outcomes. This is partly due to changed attitudes toward substance use as individuals
assume adult roles and responsibilities. (O'Malley, 2004/2005). It is also consistent with the
growing literature on “recovery capital,” which suggests that increases in recovery capital
(that is, the internal and external resources that one can draw upon in initiating and
maintaining recovery) are critical for long-term substance use and related outcomes, and
different elements of recovery capital are salient at different stages of recovery (Cloud &
Granfield, 2008; Laudet & White, 2008). For example, in a study analyzing the full sample
of that used in the current study, Satre (Satre, et al., 2012) found that life transitions vary by
age and are associated with long-term substance use outcomes. Specifically, at follow-ups
the association between change in social networks that encourage substance use and
remission from substance use problems are stronger for younger adults, while associations
between changed health status and remission over time are stronger for older adults. This
emphasizes how important it is for long-term recovery management to address domains
other than substance use in treatment programs and continuing care.

Study limitations warrant attention. First, as with all observational studies, our results cannot
be interpreted as causal. Second, the study was conducted in an integrated private non-profit
health plan, and may not be fully generalizable to other health plan or public populations.
Managed care is, however, a major organizational model for private and public health care
today, including many state Medicaid arrangements. This health plan is in many ways a
model for the health care delivery model now being widely implemented by health reform
(Abelson, 2013), and was designated the statewide benchmark for small group plans in the
California health insurance exchange. Currently there are at least 19 other U.S. health plans
with similar structures. With health reform and the incentives coming with it, other health
plans, particularly Federally Qualified Health Centers, will have structural similarities.
Moreover, most study findings were consistent with those from the prior Evans et al. (2013)
study, which was largely sampled from public treatment settings. Third, although the
matching procedure eliminates many pre-treatment differences between the two age groups,
this approach limits the number of study participants included in the analyses, and a few
baseline characteristics remain different after matching (e.g., marital status at baseline, exact
age of onset) which might influence outcome trajectories. We thus conducted modeling in
steps and include all the baseline variables that were significantly associated with outcomes
at p<0.10 in the initial models in subsequent analyses. Fourth, although a key advantage of
the mixed-effects modeling approach is that it can be applied when participants are not
measured at the same number of time points, and we found no statistically significant
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differences in proportions of missingness between the matched age groups across all but one
interview waves, some fraction of participants might be missing because they were not
remitted. Finally, significance testing may have been limited by the small sample size.
Replication studies are needed in other samples and treatment settings to more fully
understand outcome trajectories and associated factors for young and older adults
throughout recovery.

The concept of turning points in one’s life course offers an important perspective for
addiction research. Adapting this approach, this study examined the influence of timing of
treatment entry and associated factors on outcome trajectories. Our findings underline the
importance of different continuing care management strategies for young and older adults
and may help inform services design and delivery for individuals with substance use
disorders.
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Figure 1.
Adjusted odds ratios of no binge drinking over time by young and older adults with and
without 12-step meeting attendance, matched sample
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Figure 2.
A. Adjusted odds ratios of no marijuana use more than once per month over time by young
and older adults and marital status, matched sample
B. Adjusted odds ratios of no marijuana use more than once per month over time by young
and older adults with and without substance us treatment services when needed, matched
sample
C. Adjusted odds ratios of no marijuana use more than once per month over time by young
and older adults with and without 12-step meeting attendance, matched sample
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