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Abstract

Recovery high schools are one form of continuing care support for adolescents with substance use
or other co-occurring disorders. Using a controlled quasi-experimental design, we compared
mental health symptom outcomes at 6 months for adolescents who attended recovery high schools
vs. non-recovery high schools (e.g., traditional or alternative schools). The propensity score
balanced sample included 194 adolescents (134 in recovery schools, 60 in non-recovery schools)
enrolled in schools in MN, WI, or TX (average age = 16; 86% White; 51% female). Baseline data
indicated that this is a dually diagnosed population—94% of students met criteria for at least one
mental health diagnosis and 90% had received mental health treatment distinct from treatment for
substance use disorders. Results from multilevel logistic regression models indicated that at the 6-
month follow-up, adolescents attending both recovery and non-recovery high schools reported
substantial improvements in mental health symptoms. However, there were no significant
differences in mental health outcomes between the two groups. We conclude that although
recovery high schools offer promise for reducing substance use and improving academic success,
and while adolescents” mental health symptoms improved between baseline and follow-up,
recovery high schools may have minimal differential effects on adolescents’ mental health
symptoms.
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Schools are influential social environments in the lives of adolescents, particularly for
students struggling with substance use problems. Peer pressure, association with substance-
using peers, and (perceived) availability of substances are some of the strongest risk factors
for adolescent substance use, all of which are deeply embedded within school contexts
(Derzon 2007; Mason et al. 2014; Svensson 2000; Wambeam et al. 2013). Indeed, a national
survey of US high school students estimates that in 2013, 22% of students were offered,
sold, or given an illegal drug on school property (Zhang et al. 2016). Adolescents who return
to school after receiving substance use treatment thus face a range of unique risk factors
embedded within the school environment (Spear and Skala 1995). Most high school settings
may therefore be “recovery hostile” in the sense that they fail to provide the social and
therapeutic supports needed by students in recovery from substance use disorders.

In response, recovery high schools have been developed as an alternative high school option
for adolescents with substance use disorders (National Institute on Drug Abuse (NIDA)
2014; Office of National Drug Control Policy (ONDCP) 2014). These schools aim to foster
adolescents’ recovery from substance use by providing a safe and supportive learning
environment that promotes sobriety along with academic success (Finch and Frieden 2014;
Finch et al. 2014). Recovery high schools may be free of charge for students or provide
tuition scholarships, but they all meet state requirements for awarding secondary school
diplomas (Association of Recovery High Schools 2016). In addition to meeting the
academic needs of students in recovery from substance use, recovery schools also include
therapeutic programming designed to address individual substance use and mental health
issues and to foster strong peer and family support structures. This might include, for
instance, daily group check-ins, community service requirements, or individual or group
counseling sessions (Moberg and Finch 2007). Recovery high schools thus provide
continuing care support for adolescents subsequent to formal substance use treatment, and
seek to improve academic and behavioral adjustment by fostering social connectedness and
social capital.

Despite the intuitive appeal of recovery high schools as a continuing care support for
students with substance use disorders, to date there has been limited empirical research
examining the effects of recovery high school attendance on students’ academic and
behavioral outcomes. Prior research suggests that students attending recovery high schools
have high levels of perceived peer support (Karakos 2014), and that recovery school
attendance may yield modest improvements in students’ academic performance as well as
reductions in substance use (Finch et al. 2014; Finch et al. 2017; Kochanek 2008; Moberg
and Finch 2007; Moberg et al. 2014). However, no studies to date have examined whether
recovery high school attendance may improve students’ mental health symptoms.

National research suggests that approximately 67% of adolescents have experienced at least
one mental health disorder prior to the onset of alcohol or drug abuse (Conway et al. 2016).
Research with clinical populations has demonstrated the high prevalence of mental health
comorbidities in adolescents with substance use disorders, with substance dependent youth
being highly likely to meet diagnostic criteria for multiple mental health disorders (Chan et
al. 2008; Dennis et al. 2004; Norberg et al. 2012). Given the high rates of co-occurring
mental health disorders among adolescents with substance use disorders (Armstrong and
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Costello 2002; Conway et al. 2016), and the disease burden associated with these co-
occurring disorders (Whiteford et al. 2013), it is important to understand whether recovery
high schools reduce not only substance use but also mental health problems.

This study reports findings from a controlled quasi-experimental study examining the effects
of recovery high school attendance on students’ academic and behavioral adjustment.
Findings from this study (Finch et al. 2017) indicated that recovery high schools led to
reductions in substance use and improvements in school attendance at 6 months. The current
manuscript presents findings for students’ mental health outcomes. To our knowledge, this
study is the first to use a rigorous longitudinal quasi-experimental design to examine the
effects of recovery high school attendance on adolescents” mental health symptoms.

We hypothesized that students attending recovery high schools would exhibit significantly
better mental health symptoms than similar students attending non-recovery high schools,
due to the additional school-based therapeutic support available to recovery high school
students. Most recovery high schools have dedicated counselors located on site at the
schools. However, most therapeutic staff employed full-time by recovery high schools have
substance use-specific counseling certifications rather than clinical mental health licenses
(Moberg et al. 2014). Recovery high schools may also employ mental health staff who
periodically visits the school to hold counseling sessions, and/or refer students to community
mental health agencies for additional counseling support (Finch et al. 2014). Although
traditional (non-recovery focused) high schools may also offer some of these therapeutic
services, many such schools report significant barriers or challenges for addressing students’
mental health needs (Foster et al. 2005; Teich et al. 2008).

Methods

Participants

This study used a quasi-experimental design to compare mental health outcomes for
adolescents who received some formal substance use treatment and subsequently enrolled in
a recovery high school (the intervention group) or subsequently enrolled in a non-recovery
high school, such as a traditional school or other type of non-recovery alternative school (the
comparison group). Adolescents and their families were recruited upon discharge from 10
substance use treatment facilities in MN, WI, or TX (baseline data collection period); these
sites were selected because several recovery high schools were known to be in operation
nearby at the time of study recruitment. Students in the intervention and comparison groups
were recruited from the same treatment programs. After discharge from treatment, families
were free to enroll adolescents in any type of formal schooling; some elected to enroll in
recovery high schools and others enrolled in non-recovery oriented high schools. This
recruitment strategy yielded a smaller number of recovery high school enrollees than
expected, so after the first year of recruitment we also began recruiting adolescents who
were newly enrolled in recovery high schools and had recently (within the past 12 months)
been discharged from a substance use treatment program. This supplemental recruitment
strategy served to increase the sample size for the intervention group only (i.e., no
comparison group participants were recruited in this manner).
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Participants were followed longitudinally after discharge at 3-month, 6-month, and 12-
month follow-up periods. Study data were collected between 2011 and 2016, and the
Institutional Review Board at the University of Minnesota approved all data collection
procedures. Student assent and parent consent were secured for all research participants. All
participants received Target gift cards at each assessment period to incentivize study
participation.

The current paper uses data from the baseline and 6-month follow-up responses from
adolescents enrolled in the study between December 2011 and May 2016 (12-month follow-
up data are being analyzed and will be reported in later manuscripts). A total of 293
adolescents enrolled in the study; 229 completed 6-month follow-ups (78% retention).

Materials and Measures

Extensive youth assessments were conducted at baseline, 3-month, and 6-month follow-ups.
Standardized assessments were collected in-person using computer assisted interviewing by
a team of trained, primarily master’s level data collectors.

For this study, we examined adolescents’ self-reported mental health symptoms, collected
using the M.L.N.I. Structured Clinical Interview (M.1.N.1.-SCID)—a brief structured
diagnostic interview for major Axis | psychiatric disorders in DSM-IVand ICD-10 (Sheehan
et al. 1999). Using the M.1.N.I.-SCID scoring criteria, we assessed whether students met
criteria for major depressive disorder, generalized anxiety disorder, obsessive compulsive
disorder, panic disorder, posttraumatic stress disorder, antisocial personality disorder, manic
episode, hypomanic episode, and any current suicide risk (i.e., scoring as medium or high
risk on the M.1.N.1.-SCID). At baseline, the assessment captured symptoms in the 12 months
prior to substance use treatment; at 6-month follow-up, the assessment captured mental
health symptoms in the past 6-months since baseline data collection.

Recovery high school attendance was measured using information collected at the baseline,
3-month, and 6-month follow-ups, based on students’ self-reports of the school(s) they
attended during the study period. Students who enrolled in a recovery high school for at least
28 calendar days (i.e., approximately 1 month in school) during the period between baseline
and the 6-month follow-up were considered the intervention group; all other students were
included in the comparison group. This operationalization of the intervention and
comparison conditions was intended to capture the effects of at least 1 month of recovery
high school attendance. In the final propensity score balanced sample, among the 134
students in the intervention condition, 83 were still enrolled at a recovery high school at the
6-month follow-up (days attending the recovery high school mean = 296.78, SD = 213.26;
the high mean is due to recovery high school enrollment prior to the research baseline
interview for a number of these students). Among the 60 students in the comparison
condition, only two of those students had ever attended a recovery high school (days
attending the recovery high school mean = 5.50, SD = 4.95).

We collected data on a range of other adolescent characteristics (e.g., family functioning,
substance use history, mental health treatment history, crime, and delinquency), which were
used in the propensity score models used to balance the intervention and comparison
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conditions (see Finch et al. 2017 and Tanner-Smith and Lipsey 2014 for more details on the
propensity score models).

Analytic Strategies

Results

Because adolescents self-selected into the intervention and comparison conditions, we used
propensity scores to address potential baseline non-equivalence between the two conditions
(Guo and Fraser 2010; Imbens and Rubin 2015; Tanner-Smith and Lipsey 2014). Due to
survey nonresponse, there was a small amount of missing data on the covariates used in the
propensity score estimation model. We used multiple imputation (Graham 2009; Schafer and
Graham 2002) to handle this missing data on the baseline covariates. We created 20 imputed
datasets based on all key variables of interest, and then pooled values across the 20 imputed
datasets to yield a single dataset with complete baseline data for all cases.

Propensity scores were estimated as the predicted probability of attending a recovery high
school. Predicted recovery high school attendance was estimated with multilevel logistic
regression models that included baseline values of all outcome variables and a range of
covariate controls measuring students’ demographic, academic, behavioral, and emotional
adjustment. The linearized propensity score, and the square of this propensity score, were
then used as covariate controls in the final outcome models. Thirty-five participants (all in
the comparison condition) were outside the propensity score region of common support, and
were dropped from the final analysis model. The final analytic sample included 194
participants who were well balanced on the estimated propensity score and thus well
balanced at baseline (134 in recovery schools; 60 in non-recovery schools).

We used multilevel logistic regression models to examine the effects of recovery high school
attendance on adolescents’ mental health symptoms. Models were estimated separately for
each of the nine mental health outcomes; all models statistically controlled for baseline
values of the outcome variable, the linearized propensity score, and the squared propensity
score. To account for clustering of adolescents within schools, multilevel models that
included random intercepts for schools were estimated. We also included fixed-effects for
recruitment sites to account for clustering within study recruitment sites.

Table 1 presents descriptive statistics for the baseline characteristics of the propensity score
balanced sample. On average, participants were age 16 and enrolled in 11th grade. The
sample was split evenly by gender, and was predominantly White (86%). Participants
reported high levels of substance use at baseline, reporting 19 days of alcohol use, 55 days
of marijuana use, and 30 days of other substance use in the past 90 days. Along with formal
substance use treatment, most participants (90%) reported having received some type of
mental health treatment; most (88%) had previously received a prescription for a psychiatric
medication; the average age at first mental health treatment was 11.24 (SD = 3.60). Notably,
this sample of youth with substance use disorders had high rates of symptoms of multiple
mental health disorders at baseline: 80% met criteria for major depressive disorder, 64% met
criteria for generalized anxiety disorder, 44% were at risk of suicide, and 45% met criteria
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for antisocial personality disorders. Almost all (94%) met the criteria for at least one of the
nine disorders.

Figure 1 displays the proportion of participants who met criteria for mental health diagnoses
at baseline and at 6-month follow-up, shown separately for the recovery high school and
non-recovery high school students. All 6-month follow-up proportions were estimated using
predicted probabilities from the multilevel logistic regression models, which adjusted for the
baseline values of the outcomes, the estimated propensity scores, and included school
random-effects and recruitment site fixed-effects.

As shown in Fig. 1, students in both conditions reported substantially less mental health
symptomatology at follow-up than they did at baseline. For example, although 82% of the
recovery high school sample experienced symptoms of major depression at baseline, only
49% were experiencing these symptoms at the 6-month follow-up. After adjusting for
baseline mental health symptoms and the propensity scores, there were no statistically
significant differences in the odds of mental health symptoms at follow-up for the recovery
high school students relative to non-recovery high school students. Thus in both groups,
symptoms had decreased at a similar magnitude.

For instance, although recovery high school students reported lower rates of anti-social
personality disorder (9 vs. 18%), hypomanic episodes (8 vs. 10%), and suicide risk (14 vs.
19%) than non-recovery high school students, these differences were not statistically
significant in the adjusted models. Recovery high school students also reported higher levels
of symptomatology on major depression (49 vs. 42%), generalized anxiety disorder (44 vs.
37%), obsessive compulsive disorder (7 vs. 3%), panic disorder (25 vs. 23%), and post-
traumatic stress disorder (26 vs. 10%) than non-recovery high school students; but again,
none of these differences were statistically significant in the adjusted logistic regression
models.

Discussion

This study examined whether adolescents with substance use disorders who attend recovery
high schools have improved mental health outcomes, compared to similar adolescents who
attend traditional (non-recovery-oriented) high schools. We used a quasi-experimental
design with propensity scores to compare mental health outcomes for 134 adolescents
attending recovery high schools and 60 similar adolescents attending non-recovery high
schools. At baseline, this sample of youth mirrored other previous substance use disorder
research demonstrating high rates of co-occurring psychiatric mental health diagnoses (Chan
et al. 2008; Dennis et al. 2004). Participants in this sample demonstrated even higher
prevalence estimates for individual diagnoses compared to other similar samples (Tanner-
Smith et al., in review). The primary lifetime prevalence in this sample included major
depressive disorder (80%), generalized anxiety disorder (64%), risk of suicide (44%), and
antisocial personality disorders (45%). Adolescents in both study conditions reported
substantial decreases in mental health problems between baseline and six-month follow-up.
This overall decrease in symptomatology may be partially a result of ongoing care received
by both groups of adolescents outside of school settings, as well as the impact of prior
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treatment experiences, social support, regression to the mean, and possibly maturation.
There was no evidence that adolescents attending recovery high schools had significantly
better or worse mental health outcomes relative to students attending traditional or other
alternative high schools. Thus, we can conclude that recovery high schools do not appear to
have any harmful effects on students’ mental health, but there is also no evidence that
recovery high schools are any more or less effective in affecting mental health relative to
other high school environments.

Although the results from this study provided no evidence that recovery high school
attendance had significant beneficial or harmful effects on students’ mental health outcomes
when compared to non-recovery high school students, the study findings should nonetheless
be useful for treatment providers, educators, and researchers working with adolescents in
recovery. Indeed, the adolescents in this sample exhibited both high rates of substance use
and mental health problems. Thus, providers who are developing and implementing
substance use continuing care programs (such as recovery high schools) will need to attend
to these comorbidities. Recovery high schools, for instance, may want to consider hiring
staff with training and certifications in mental health as well as substance use issues,
particularly given that many staff employed full-time by recovery high schools may only
have substance use counseling certifications (Moberg et al. 2014). Recovery high schools
may also want to increase mental health counseling services and opportunities for students
to access these services, in efforts to provide more integrated and holistic continuing care
services to address the complex sets of issues faced by these adolescent clients (Butler et al.
2008).

To our knowledge, this is the first study to use a rigorous quasi-experimental design to
examine the effects of recovery high school attendance on adolescents’ mental health
outcomes; thus, this study contributes to the small but growing literature examining the
effectiveness of recovery high schools as a form of continuing care support for adolescents.
Nevertheless, this study has several limitations. First, because it was not feasible to allocate
students randomly to recovery or non-recovery high schools, we used a controlled quasi-
experimental design to compare outcomes for students who self-selected into the
intervention and comparison conditions. Although this design has a risk of selection bias due
to non-random allocation to conditions, we addressed this limitation by using a propensity
score procedure to balance the two groups on a wide range of baseline characteristics.
Additional high quality experimental and quasi-experimental trials will be needed to attempt
to replicate these findings. Second, the small sample size in this study limited our power to
detect statistically significant effects. Although the propensity score balancing procedure
reduced our final analytic sample size, this reduction in sample size was necessary for
ensuring the baseline equivalence and balance of the intervention and comparison
conditions. Future studies with larger sample sizes will be needed to attempt to replicate
these findings. We did not take into account the influence of ongoing or relapsing substance
use on mental health outcomes in this analysis, another important interaction to examine in
future research. Finally, we only examined outcomes for a relatively short-term follow-up at
6-months; additional research will be needed to examine whether similar patterns will
persist at longer-term follow-ups. Despite these limitations, the current study suggests that
although recovery high schools offer promise as an effective continuing care support for
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adolescents in terms of reducing their substance use, these schools may have minimal
spillover effects on students’ mental health symptoms.
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Proportion meeting diagnostic criteria
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Changes in mental health symptoms after substance use treatment, by recovery high school
(RHS) attendance status; all follow-up estimates adjusted for propensity scores, school,
recruitment site, and baseline values
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Table 1
Baseline sample characteristics—propensity score balanced sample
?govery high school (n = E\:]og—ég;:overy high school Total sample (n = 194)
Mean (SD) Mean (SD) Mean (SD) Range
Student background
Age 16.49 (1.01) 16.25 (1.00) 16.41 (1.01)  14-19
Grade in school 11.09 (0.91) 11.00 (0.96) 11.06 (092)  9-12
Male (%) 50.00 51.67 50.51 0-100
White (%) 85.07 86.67 85.57 0-100
African-American (%) 7.46 6.67 7.22 0-100
Other race (%) 7.47 6.66 7.21 0-100
Days used alcohol (past 90) 19.26 (25.50) 17.65 (24.32) 18.76 (25.09) 0-91
Days used marijuana (past 90) 53.58 (35.57) 57.20 (34.38) 54.70 (35.16) 0-91
Days used other drugs (past 90) 34.16 (36.86) 20.88 (29.47) 30.05 (35.21) 0-91
(%Ever received mental health treatment 91.13 85.96 8950 0-100
Age at first mental health treatment 11.37 (3.58) 10.96 (3.68) 11.24 (3.60) 2-18
(%Ever received psychiatric medication 88.33 86.79 87.86 0-100
(pa'?f‘gg)"f mental health services received g4 5 (5847) 4978 (60.69) 50.03 (59.01)  0-268
Mental health symptoms (% lifetime)
Any of the nine symptoms 95.52 90.00 93.81 0-100
Major depressive disorder 82.09 75.00 79.90 0-100
Generalized anxiety disorder 64.93 63.33 64.43 0-100
Obsessive-compulsive disorder 12.69 11.67 12.37 0-100
Panic disorder 35.82 43.33 38.14 0-100
Posttraumatic stress disorder 35.82 21.67 31.44 0-100
Antisocial personality disorder 49.25 35.00 44.85 0-100
Manic episode 15.67 20.00 17.01 0-100
Hyponranic episode 18.66 21.67 19.59 0-100
Suicide risk 47.01 38.33 44.33 0-100

Means and standard deviations (SDs) are for unadjusted baseline data
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