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Abstract

Recovery High Schools (RHSs) provide educational programming and therapeutic support 

services for young people in recovery from substance use disorders (SUDs). The objectives of this 

study were to examine whether students with SUDs who attended RHSs report less delinquency 

and substance use than students with SUDs who attended non-RHSs, and how students’ social 

problem solving styles might moderate those associations. Participants were students from a 

longitudinal quasi-experimental study of adolescents who enrolled in high schools after receiving 

treatment for SUDs. The propensity-score balanced sample included 260 adolescents (143 in 

RHSs, 117 in non-RHSs) enrolled in schools in Minnesota, Wisconsin, or Texas (M age = 16; 83% 

White; 44% female). Negative binomial regression models were used to compare delinquency and 
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substance use outcomes for RHS and non-RHS students at 6-month and 12-month follow-ups. The 

results indicated that students attending RHSs after discharge from SUD treatment reported less 

frequent delinquent behavior while intoxicated, and fewer days of substance use relative to 

students attending non-RHSs. Negative problem solving styles moderated the effect of RHS 

attendance on substance use outcomes, with RHSs providing minimal beneficial effects for those 

students endorsing maladaptive problem solving styles. We conclude that RHSs offer a promising 

continuing care approach for adolescents in recovery from SUD problems, but may vary in their 

effectiveness for students with impulsive, careless, or avoidant problem solving styles.
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Adolescent substance use and delinquency are critical public health concerns in the United 

States. In 2018, among adolescents aged 12-17, approximately 9% reported using alcohol 

and 8% reported using illicit drugs in the past month (Substance Abuse and Mental Health 

Services Administration [SAMHSA] 2019); and an estimated 916,000 adolescents (nearly 

4% of the population) met criteria for a substance use disorder (SUD; SAMHSA 2019). 

Delinquent behavior and criminal activity are also prevalent among U.S. adolescents. Recent 

national estimates indicate that among U.S. high school students in grades 9-12, 24% 

reported being in a physical fight, 6% had been threatened or injured with a weapon on 

school property, and 20% had been offered or sold drugs on school property in the past year; 

but many of the adolescents represented in these prevalence estimates may be victims rather 

than perpetrators of delinquent acts (Musu et al. 2019). In 2018, the U.S. juvenile arrest rate 

was 2,180 per 1,000,000, with the most prevalent offense types among adolescents being 

simple assault, larceny-theft, and drug abuse violations (Office of Juvenile Justice and 

Delinquency Prevention [OJJDP], 2019). Adolescent substance use and delinquency are 

associated with a range of negative consequences in adulthood, including violent and 

nonviolent criminality, substance use problems, mental and physical health problems, and 

academic failure (Copeland et al. 2015; Fergusson, Horwood, and Swain-Campbell 2002). 

Interventions that aim to prevent and mitigate substance use and delinquency are therefore 

essential for promoting healthy adolescent development.

Recovery High Schools

Recovery high schools (RHSs) offer an alternative high school option for youth in recovery 

from SUDs and may be a promising continuing care strategy for addressing adolescent 

substance use and delinquency. The RHS model was originally developed in the late 1970s, 

with approximately 42 such schools now currently operating in 15 U.S. states (Association 

of Recovery Schools [ARS] 2016). Most RHSs have small enrollments, averaging 30-40 

students per school (ARS 2016; Finch et al. 2016; White and Finch 2006). All RHSs meet 

state requirements for awarding secondary school diplomas and thus provide standard 

educational curricula for high school students. In addition to this academic programming, 

RHSs also provide therapeutic programming to support the unique needs of youth in 

recovery for SUDs (Finch and Frieden 2014; Moberg et al. 2014). Although the types of 
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therapeutic services offered vary across RHSs, common services provided might include 

daily group check-ins, peer support groups, individual or group counseling sessions, and 

community service requirements (Moberg and Finch 2008). Enrollment in RHSs is typically 

voluntary, with students enrolling after referral from a substance use treatment center, 

counselor, parent, or health professional. Most RHSs do not require students to have 

previously completed SUD treatment, but instead, require students to pledge their 

commitment to sobriety and recovery during enrollment.

Given increased recognition of addiction as a chronic, relapsing condition, continuing care 

supports such as RHSs can be crucial for supporting adolescents’ substance use recovery 

process (Passetti et al. 2016). The recovery capital framework (Granfield and Cloud 1999; 

Hennessy 2017) highlights how access to and accumulation of resources (i.e., capital) at 

multiple ecological levels affects the substance use recovery process. Drawing on this 

recovery capital framework, RHSs aim to support students’ social and communal capital by 

fostering social connectedness with sober peers and supportive school staff (Finch et al. 

2014; Karakos 2014). Affiliation with deviant peers is one of the strongest risk factors for 

adolescent delinquency and substance use (Fergusson, Swain-Campbell, and Horwood 2002; 

Hawkins et al. 1992), likely due to the peer pressure and deviant behavior modelling that can 

occur within a peer group. Thus, criminological theories of social learning (Akers 1998) and 

integrative social control (Le Blanc 1997) suggest that RHSs may help students reduce both 

their substance use and delinquency by providing them with a close network of sober, 

supportive, and prosocial peers. However, a competing theoretical perspective is that 

bringing deviant adolescents together in groups (such as the RHS environment) may 

promote deviancy training that leads to iatrogenic effects and increased problem behavior 

(Dishion et al. 2001). Therefore, the direction and magnitude of the effect of RHS 

attendance on delinquent behavior likely varies across adolescents. One malleable risk/

protective factor that may play an important role in this relationship is adolescents’ social 

problem solving style.

Social Problem Solving

Social problem solving (SPS) refers to problem solving as it pertains to everyday situations, 

including interpersonal and intrapersonal problems for which individuals attempt to identify 

effective solutions through self-directed cognitive-behavioral processes (D’Zurilla et al. 

2004). The construct of SPS can be categorized into positive or constructive problem solving 

orientation (rational problem solving style) versus negative or maladaptive problem solving 

orientation (impulsive/careless or avoidant styles) (D’Zurilla et al. 2002; D’Zurilla et al. 

2004; Nezu, 2004). SPS is theorized to correlate with adolescent problem behavior such that 

individuals with negative problem solving orientations are less likely to have prosocial 

responses to risky environmental cues and situations (e.g., declining peer offers to use 

substances or engage in delinquent behavior). Indeed, negative or maladaptive problem 

solving has been linked to a range of negative mental health and behavioral outcomes in 

adolescents, including substance use (Jaffee and D’Zurilla 2009), delinquency (Antonowicz 

and Ross 2005; Jaffee and D’Zurilla 2003), and depression and suicidality (Becker-Weidman 

et al. 2010; Reinecke et al. 2001).
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Given these numerous sequelae, many preventive intervention programs attempt to bolster 

positive SPS skills among youth, with recent meta-analytic research suggesting SPS training 

may be effective in improving student behavior and decreasing aggression among school-

aged youth (Espada et al. 2012; Merrill et al. 2017). Furthermore, SPS styles may moderate 

the effectiveness of behavioral interventions and treatments, whereby individuals with 

positive or constructive problem solving styles may be more responsive to treatment (e.g., 

Becker-Weidman et al. 2010; Piehler and Winters 2017). Taken together, these findings 

suggest that SPS styles may moderate the effectiveness of RHSs as a continuing care 

intervention for adolescents with histories of SUDs.

Study Objectives

To date, we are unaware of any prior studies that have examined whether RHS attendance is 

associated with reductions in delinquency, and whether those associations may vary 

according to students’ SPS styles. A small but growing body of descriptive and 

observational research suggests that RHSs may yield beneficial effects on students’ 

substance use, school attendance, and school completion (Finch et al. 2014; Finch et al. 

2018; Lanham and Tirado 2011; Moberg and Finch 2008; Tanner-Smith et al. 2019; Weimer 

et al. 2019). In the only controlled evaluation study of RHSs to date—and the parent study 

from which we derive data for the current study—Finch and colleagues (2018) examined the 

effects of RHS attendance on student’s school grades, truancy, school absenteeism, alcohol 

use, marijuana use, and other illicit substance use and reported beneficial effects on 

substance use and absenteeism outcomes at 6-month follow-up. Using data from the same 

parent study, Weimer et al (2019) examined 12-month follow-up data and found significant 

beneficial effects of RHS attendance on substance use and high school graduation outcomes 

but found no evidence of effects on adolescents’ illegal behavior, arrests, or use of medical 

care. Finally, although prior research suggests that SPS styles are associated with delinquent 

and other problem behavior among youth (Antonowicz and Ross 2005; Jaffee and D’Zurilla 

2003), to date we are unaware of any prior research examining whether SPS styles moderate 

the effectiveness of continuing care interventions such as RHSs.

To address these identified gaps in the literature, the objectives of this study, therefore, were 

to examine (1) whether students attending RHSs experience lower levels of delinquency and 

substance use compared to students attending non-RHSs; and (2) whether students’ problem 

solving styles moderate those associations. We addressed these research questions by 

conducting a secondary analysis of data from a longitudinal quasi-experimental effectiveness 

study that focused on students’ experiences after discharge from SUD treatment.

Method

Participants

This study analyzed data from a longitudinal quasi-experimental evaluation of RHS 

attendance on student outcomes (Finch et al. 2018). Adolescents with histories of SUDs 

were recruited from 10 SUD treatment facilities in catchment areas within Minnesota, 

Wisconsin, or Texas where RHSs were known to be in operation at the time of study 

recruitment. Adolescents and their families were recruited upon discharge from the SUD 
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treatment program (baseline data collection period), and then followed longitudinally after 

discharge at 3-month, 6-month, and 12-month follow-ups. After discharge from the SUD 

treatment program, families were free to enroll adolescents in any type of formal schooling, 

which included RHSs (intervention condition) and other non-recovery oriented high schools 

(non-RHSs; comparison condition). This recruitment plan yielded a smaller number of RHS 

enrollees than expected after the first year of the study, so in the second year, intervention 

group participants were also recruited directly from 12 RHSs operating within the same 

catchment areas as the SUD treatment facilities. Students were eligible to participate if they 

had completed SUD treatment within the prior 12 months. A total of 294 adolescents (171 in 

RHSs, 123 in non-RHSs) were enrolled in the study during the entire recruitment period, 

237 of whom completed 6-month follow-ups, and 210 of whom completed 12-month follow-

ups. As described below, the final analytic sample for the current study included 260 

adolescents (143 in RHSs, 117 in non-RHSs) that were well-balanced on baseline 

demographics.1

Procedure

Study data were collected during extensive youth assessments completed via in-person 

computer-assisted interviewing by a team of trained, master’s level data collectors (Finch et 

al. 2018). Participating students were assured that their responses to the assessments would 

be kept confidential. 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; at each assessment point, all participants received gift cards to a 

large general merchandise store to incentivize study participation.

Intervention and Comparison Conditions

This study used a longitudinal, non-equivalent comparison group design to compare 

outcomes for students with histories of SUDs who attended RHSs vs. non-RHSs after being 

discharged from SUD treatment. We used a quasi-experimental research design because 

randomization to conditions was deemed infeasible after initial planning discussions with 

local stakeholders. The intervention group included students who had received formal SUD 

treatment and subsequently enrolled in an RHS for at least 28 days at any point during the 

intake through the study follow-up period. Students in the intervention group attended 1 of 

12 RHSs, 7 in Minnesota, 3 in Texas, and 2 in Wisconsin. The structural nature of the 

schools included “Area Learning Center” or other public alternative school programs (in 

Minnesota and Wisconsin), charter schools in Minnesota and Texas, and an independent 

non-profit contracting with the local public school district (in Wisconsin). The size of the 

RHS student body ranged from 3 to 115, with a median of 12 and a mean of 32 enrolled 

students. All RHSs provided high school curricula that met state requirements, as well as 

abstinence-oriented therapeutic services.

The comparison group included students who had received formal SUD treatment but did 

not enroll in an RHS for at least 28 days during the study period. This operational definition 

1See Appendix A and Tanner-Smith et al. (2018) for descriptive statistics comparing students in the analytic sample across condition 
and recruitment site.
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for the intervention and comparison groups was selected to correspond to a threshold of 

approximately one month of RHS attendance for the intervention group and designed to 

assess how RHS attendance, namely students’ participation in a set of unique educational 

programs and therapeutic supports, may affect students’ outcomes.2 The rationale for 

defining the two groups in this way was to permit examination of the effects of regular RHS 

attendance on students’ outcomes; however, this definition meant that the comparison 

condition included 9 participants who had elected to enroll in an RHS but then dropped out 

of the school before 28 days of enrollment. Those 9 comparison group participants were 

only enrolled in RHSs for an average of 1 day (SD = 0.33, Median = 1, Mode = 1). 

Sensitivity analyses excluding those participants yielded findings that were substantively 

similar to those reported here.

Because baseline differences between groups are one of the primary threats to internal 

validity in this type of quasi-experimental design (i.e., due to potential selection bias in 

choice of schools), we used propensity scores to address potential baseline non-equivalence 

between the two conditions (Tanner-Smith and Lipsey 2014). Propensity score methods 

attempt to remove the selection bias from causal effect estimates that may occur when the 

observed intervention effect is due to differences in observed characteristics of participants 

in the different conditions, rather than (or in addition to) the intervention itself (for more 

information on propensity score methods, see Imbens and Rubin 2015; Shadish and Steiner 

2010). Propensity scores were conceptualized as the predicted probability of attending an 

RHS during the 12-month study follow-up period, estimated with multilevel logistic 

regression models that included baseline values of outcome variables as well as a wide range 

of covariates including adolescent demographics, SUD treatment histories, mental health 

histories, and family functioning (see Finch et al., 2018). The propensity score model was 

built following the recommendations of Imbens and Rubin (2015), using a stepwise 

procedure for selecting the covariates and higher-order terms included in the estimation 

model. We assessed and ensured balance conditional on the estimated propensity score using 

multilevel linear regression models and visual inspection of Q-Q plots. The linearized 

propensity score and the square of this propensity score were then used as covariate controls 

in the final outcome models to ensure balance between the intervention and comparison 

conditions.

The analytic sample was restricted to participants in the region of common support on the 

estimated propensity score (i.e., the range of the estimated propensity score for which 

intervention and comparison participants were both represented); 28 RHS participants and 6 

non-RHS participants were outside the region of common support and were dropped from 

the analytic sample. The final analytic sample thus included 260 participants who were well-

balanced on the baseline covariates included in the propensity score estimation model.

Measures

Substance use and delinquency outcomes.—Substance use was measured using the 

Timeline Followback method (Sobell and Sobell 1995), which asked students to self-report 

2Of note, many students in the intervention condition attended an RHS for the entire duration of the 12-month follow-up period, with 
the mean number of calendar days enrolled in an RHS being 355 days (SD = 346.15, Median = 240).
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how many days they had used alcohol, marijuana, or another drug in the prior three months. 

We also examined two self-reported delinquency items measured using the Global Appraisal 

of Individual Needs-Q3 (GAIN-Q3; Titus et al. 2013): Daring the past 90 days, on how 
many days were you involved in any activities you thought might get you into trouble or be 
against the law, besides drug use? On how many of these days were you involved in these 
activities while you were high or drunk? All items were asked similarly at the baseline, 6-

month, and 12-month assessments (range 0-90 days); however, the baseline assessments 

asked students about their behavior in the three months prior to SUD treatment enrollment 

whereas the 6-month and 12-month assessments asked about students’ behavior in the three 

months prior to the assessment period.

Social problem solving styles.—SPS styles were measured using a modified version of 

the Social Problem Solving Inventory-Revised Short Form (SPSI-R; D’Zurilla et al. 2002). 

The modified inventory included 25 binary (yes/no) items assessing SPS styles; 12 of those 

items reflected positive problem solving styles (e.g., If I can’t solve a problem first, I know 
if I keep trying, I will eventually be able to solve it; Before I try to solve a problem, I set a 
goal so that I know exactly what I want to happen) and 13 items reflected negative problem 

solving styles (e.g., I put off solving problems until it is too late to do anything about them; 

When I try to solve a problem and fail, I get very frustrated). We calculated a positive 

problem solving (PPS) style scale (α = .74) and negative problem solving (NPS) style scale 

(α = .79) by estimating the mean response pattern across the positive and negative items, 

respectively.

Covariate controls.—The original study collected data on a range of other student 

characteristics, including student demographics, SUD treatment histories, mental health 

histories, and family functioning. The following baseline measures were included in the 

propensity score estimation model: students’ self-reported age, race, gender; alcohol use and 

marijuana use, and mental health treatment service receipt (all collected using the Timeline 

Followback method); criminal justice system involvement and school problems (both 

collected using the GAIN-Q3); perceived psychological benefits of drug use and peer 

approval of substance use (both collected using the Personal Experiences Inventory), 

perceived availability of drugs, knowledge of RHS existence, interest in attending an RHS, 

interest in attending continuing care, frequency of self-help group attendance, prior year 

school attendance and grades, family income, parental history of substance use treatment, 

family history of mental health problems, problem solving (collected using the SPSI-R), 

frequency of religious activity participation, and frequency of helping with household 

chores. Additional measurement details and rationale for selection of control variables has 

been reported in prior articles (Botzet et al. 2014; Tanner-Smith and Lipsey 2014).

Analytic Strategies

Given that the outcome measures of student substance use and delinquency were 

overdispersed, non-negative count outcomes, we used negative binomial regression models 

to address the study objectives. Main effects negative binomial regression models were 

estimated separately for each outcome at the 6-month and 12-month follow-ups, 

respectively. Multiplicative interaction terms (i.e., expanded terms interacting RHS/non-
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RHS status with positive and negative SPS scales) were used to test for potential moderation 

effects. All negative binomial regression models were estimated in the Stata software 

(version 15.1; StataCorp 2017) using the NB1 model parameterization (Cameron and Trivedi 

1986). The NB1 model that assumes constant dispersion was selected given that AIC fit 

statistics indicated the NB1 model was a consistently better fit than the NB2 model.

To provide additional adjustment for any baseline differences between the RHS and non-

RHS groups, all outcome models controlled for the estimates of the linearized propensity 

score and the squared propensity score. All models additionally controlled for the students’ 

gender, race, and baseline measures of the outcome. Finally, we used cluster robust standard 

errors to correct for the correlated errors associated with student nesting within schools. We 

assessed statistical significance at the α = .05 level and convey effect size magnitude with 

standardized mean difference effect sizes (d) and incidence rate ratios (IRR).3

There was a modest amount of missing data due to survey non-response on social problem 

solving styles (missing for 1% of cases) and illegal activity at baseline (2%), and due to 

attrition at 6-month follow-up (19%) and 12-month follow-up (30%). We therefore used 

multiple imputation (Schafer and Graham 2002) to handle missing data. We created 20 

imputed datasets based on all variables of interest (i.e., substance use, delinquency, SPS, 

student demographics) and imputations were estimated separately for the RHS and non-RHS 

groups. Pooled estimates and inferential statistics were then calculated using Rubin’s rules 

(1987).

Results

The analytic sample included 260 students who attended RHSs (n = 143) vs. non-RHSs (n = 

117) after receiving some form of SUD treatment. On average, students were 16.07 years old 

(SD = 1.03) at the time of SUD treatment receipt, with the most recent treatment delivered at 

inpatient/residential (52%), intensive outpatient (34%), or outpatient (14%) levels of care. 

Table 1 presents descriptive statistics for the analytic sample by condition and assessment 

period. The modal grade level of students was 11th grade (with an average age of 16), with 

53% male in the RHS group and 60% male in the non-RHS group. The sample was 

predominantly White (87% in RHS group, 78% in the non-RHS group). SPS styles were 

similar across the two groups at baseline. Students in both groups reported frequent 

substance use and delinquency at baseline but reported reductions in these behaviors at 6- 

and 12-month follow-ups.

Table 2 presents coefficients and confidence intervals from the negative binomial regression 

models estimated to assess the effects of RHS attendance on student outcomes. As shown in 

the top panel of Table 2, the results from the main effects models indicated that students who 

attended RHSs reported less substance use than non-RHS students at the 6-month (b = 

−0.58, 95% CI [−1.21, 0.04], IRR = .56, d = 0.19) and 12-month follow-ups (b = −0.50, 95% 

CI [−0.98, −0.02], IRR = .60, d = 0.21). Namely, students who attended RHSs reported rates 

3Where IRR = exp(b) and indicates the expected change in the rate of behavior associated with a one-unit change in the predictor 
variable.
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of substance use at a rate approximately .60 times smaller than non-RHS students. At the 12-

month follow-up, the predicted number of days using substances in the past 90 days was 

13.86 for RHS students versus 25.67 for non-RHS students. The results from the main 

effects models also indicated that students with higher values on the positive SPS scale 

reported significantly lower levels of substance use at the 6-month follow-up (b = −1.06, 

95% CI [−1.90, −0.23], IRR = .35), but there was no evidence of this association at the 12-

month follow-up.

As shown in the bottom panel of Table 2, the results from the interaction models indicated 

that negative SPS styles significantly moderated the effect of RHS attendance on students’ 

substance use at the 6-month follow-up (b RHS x NPS = 2.22, 95% CI [0.70, 3.75], IRR = 

9.23). Namely, the beneficial effect of RHS attendance on students’ substance use was most 

pronounced for students who scored low on the negative problem solving scale. As shown in 

Figure 1, substance use rates at 6-month follow-up were indeed similar for RHS and non-

RHS students who endorsed high levels of negative SPS. For instance, the standardized 

mean difference effect sizes (d) indexing differences in predicted mean values of substance 

use for RHS and non-RHS students were 0.51 for students scoring 0.20 on the negative 

problem solving scale (corresponding to the 15th percentile of the distribution), versus effect 

sizes of 0.31, 0.14, and 0.00 for students scoring values of 0.40, 0.60, and 0.80 on the 

negative problem solving scale. Thus, although RHS students, on average, reported lower 

levels of substance use at 12 months than non-RHS students, this beneficial effect did not 

hold true for those students endorsing negative SPS styles.

Finally, the results shown in Table 2 provide no evidence that RHS students had significantly 

different rates of illegal activity at 12 months than non-RHS students. There was no evidence 

that SPS styles were associated with illegal activity frequency and no evidence that SPS 

styles moderated the (non)effects of RHS attendance on illegal activity. But, as shown in the 

right panel of Table 2, RHS students did report significantly lower levels of intoxicated 

illegal activity at both the 6-month (b = −1.10, 95% CI [−1.89, −0.29], IRR = .34, d = 0.37) 

and 12-month (b = −0.87, 95% CI [−1.57, −0.18], IRR = .42, d = 0.27) follow-ups. Again, 

however, there was no evidence that SPS styles were associated with students’ intoxicated 

illegal activity and no evidence that they moderated the effects of RHS attendance on 

intoxicated illegal activity.4

Discussion

The current study extended prior research on RHSs (Finch et al. 2018; Lanham and Tirado 

2011; Moberg and Finch 2008; Tanner-Smith et al. 2019) by examining the long-term effects 

of RHS attendance on students’ substance use and delinquency outcomes. In an effort to 

better understand for whom and under what contexts RHSs may be beneficial, we examined 

SPS styles as a potential moderator of these outcomes. Although we found no evidence that 

4We also conducted post-hoc analyses to explore whether levels of RHS school attendance were correlated with substance use and 
delinquency outcomes, and the potential moderating effect of social problem solving styles. The main effects analyses were similar in 
pattern to that shown in Table 2; namely, each additional day of attending an RHS was associated with significantly lower levels of 
substance use at 6-months (b = −0.002, 95% CI [−0.003, −0.001], and 12-months (b = −0.001, 95% CI [−0.002, −0.0001], and 
intoxicated illegal activity at 12-months (b = −0.002, 95% CI [−0.003, −0.0002]. However, there was no evidence that the association 
between days of RHS attendance and those outcomes were moderated by students’ social problem solving styles.
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RHS attendance was associated with reductions in illegal activity, RHS (vs. non-RHS) 

attendance was associated with lower levels of substance use and (consequently) intoxicated 

delinquent behavior at both the 6- and 12-month follow-ups. Further, some of these 

associations were moderated by SPS styles, such that RHS attendance may not yield 

beneficial reductions in substance use among those students who endorsed negative problem 

solving styles.

A noteworthy finding from this study is that RHS (vs. non-RHS) attendance was not 

associated with improvements in substance use for those students endorsing more 

maladaptive SPS styles. This finding supports evidence from prior research that adolescent 

problem solving styles can moderate the effects of interventions on adolescents’ behavioral 

and mental health outcomes (e.g., Piehler and Winters 2017). In the context of the present 

study, students endorsing maladaptive problem solving styles may be less able to generate 

multiple solutions to a problem or to consider long-term consequences—perhaps in 

interpersonal interactions in which they encounter substance or delinquency behavior in their 

peer group settings. As such, RHSs may want to consider incorporating programmatic 

elements that target SPS styles, such as focusing attention on generalizing problem solving 

strategies, specific skills training including building strategies for handling peer pressure, 

and activities to increase emotion regulation (Merrill et al. 2017). Such programmatic 

initiatives might help ensure that RHSs are more widely effective for participating students, 

including those who enter with maladaptive SPS styles. Although it is possible that some of 

the participating RHSs in the current study provided SPS skill training via the standard 

therapeutic programming offered, we did not systematically collect those data. Thus, an 

important direction for future research may be to examine whether RHSs that directly 

provide SPS training report improved SPS amongst participating students, and whether those 

improvements might mediate the effects of RHS attendance on other behavioral outcomes 

such as substance use and delinquency.

The results from the current study provide no evidence that SPS styles were associated with 

the frequency of students’ illegal activity or intoxicated illegal activity, and no evidence that 

SPS styles moderated the effects of RHS attendance on these delinquency outcomes. A 

potential explanation for these findings may be associated with the heterogeneity in services 

and treatments provided in different RHSs, and lack of fidelity monitoring of these services. 

Although RHSs share a common goal, schools typically offer a range of therapeutic services 

based on the needs and demands of their student body (Moberg and Finch 2008). While 

tailoring intervention components can help ensure students are receiving needed services, 

schools may inadvertently fail to offer therapeutic activities shown to be particularly 

effective in addressing substance use and delinquency such as cognitive-behavioral and 

motivational enhancement approaches (Jaffee and D’Zurilla 2009; Espada et al. 2012). 

Further, because RHSs and other continuing care models for youth recovering from SUDs 

are foremost designed to promote sobriety, the skills training and therapeutic programming 

available at RHSs may not meet the behavioral needs of students who engage in delinquent 

activities, regardless of recovery status. Program implementation data (e.g., fidelity to RHS 

logic model) were not available in the current study, so an important direction for additional 

research will be to examine the role of program implementation characteristics on RHS 

effects.
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Another plausible explanation for the null findings of RHS attendance on delinquency 

outcomes could be related to the influence of peer groups outside the recovery environment 

of the RHS. Delinquency during adolescence is almost always a peer activity (Elliott, 

Huizinga, Ageton 1982) and some RHS students may continue interacting with deviant peer 

groups formed prior to SUD treatment enrollment. Although the RHS model provides a 

space for sobriety and abstinence within the school day, the current study did not account for 

students’ potential engagement with delinquent or substance-using peers, family members, 

or others outside of school. These social factors might outweigh individual characteristics 

(e.g., SPS styles), particularly during adolescence, a developmental period characterized by 

increased susceptibility for impulsivity and deviancy training among peers (Utrzan and 

Piehler 2016). Drawing upon the social augmentation hypothesis (Dishion et al. 2008), 

adolescents in recovery may no longer benefit from their prior (pre-SUD treatment) peer 

groups and may disengage with such peers over the course of their recovery; but there has 

been no systematic research that dynamically tracks these adolescents’ social networks over 

time. Further research is needed to examine changes in peer group affiliations among 

adolescents in recovery, which could provide important insights into differential 

effectiveness of RHSs on these long-term student outcomes.

The findings from the current study should be interpreted in light of several limitations. 

First, given that the analytic sample was comprised primarily of White, middle-class 

adolescents who had previously enrolled in SUD treatment, the results of the study should 

not be generalized broadly to all adolescents in recovery without replication in representative 

samples of students in RHSs. Second, given that participating students were not randomized 

to conditions, we cannot draw firm conclusions about the causal effects of RHS attendance 

on students’ substance use and delinquency outcomes. Although we used a controlled quasi-

experimental design with propensity scores to control for potential selection bias on a range 

of observed characteristics, this approach does not account for any potential confounding 

associated with other unobserved characteristics. Future research will be needed to attempt 

to replicate these findings using other rigorous randomized, quasi-randomized, or controlled 

quasi-experimental designs. Third, given the relatively small sample size of the study, we 

were unable to conduct systematic examination of heterogeneity in student outcomes 

associated with features of the RHSs themselves (e.g., location, staff, founder, services 

provided) or the SUD treatment received prior to enrollment in the RHS. Future research 

examining such variability in effects associated with treatment and school characteristics 

will be critical in identifying some of the essential components of RHSs that maximize 

effectiveness in promoting positive outcomes among participating students, drawing on logic 

models explicating the theory of change underlying RHSs (e.g., Finch and Frieden 2014; 

Hennessy et al. 2018; Simington 2020).

Other limitations of the current study relate to the constructs and measures examined. For 

instance, the current study measured delinquency using a single self-reported item (number 

of days in which a student engaged in an illegal activity), a measure that may not fully 

capture the complexity and nuance of delinquent activity (Thornberry and Krohn 2000). 

Additional research on this topic may be warranted to explore the effects of RHS attendance 

on other measures of adolescent delinquency. Furthermore, this study only investigated one 

malleable risk/protective factor—social problem solving—as a potential moderator of the 
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effects of RHS attendance on students’ substance use and delinquent behavior. Future 

research on this topic should examine other theoretically informed moderators, such as 

supportive family relationships, perceptions of stigma related to addiction, and bonding to 

recovery role models (Hennessy et al. 2019). Despite the limitations of the current study, our 

findings yield several important conclusions for the field of prevention and treatment of 

substance use and other comorbid problems among adolescents.

Conclusions

Given their apparent effectiveness at decreasing substance use and increasing high school 

completion, although with no evidence of effects on delinquency outcomes, RHSs should 

continue to be pursued as an option for maintaining sobriety for adolescents in recovery 

from SUDs. However, RHSs are unlikely to be universally effective in promoting recovery 

among all students, so it is essential to consider for whom, or under what circumstances, 

RHSs may be more or less beneficial. Individual characteristics such as SPS styles may be 

one important factor to consider, given that these modifiable characteristics can be addressed 

in programming efforts aimed at promoting healthy decision making in social contexts. 

Optimizing the benefits associated with RHSs thus will likely require the use of 

individualized needs assessments to identify the unique needs of students, combined with 

evidence-based programming that addresses these therapeutic needs.
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Figure 1. 
Predicted Days of Substance Use at 6-Month Follow-up, by RHS Condition and Negative 

Problem Solving Style Scale Score

Tanner-Smith et al. Page 16

Prev Sci. Author manuscript; available in PMC 2021 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tanner-Smith et al. Page 17

Table 1

Descriptive statistics for student demographics, social problem solving styles, substance use, and delinquency 

by condition and assessment period

Baseline 6-Month 12-Month

M or % SE M SE M SE

Recovery High School Students (n = 143)

Age 16.45 (0.09)

Gender (Boys) 53.15%

Race (Black) 9.79%

Race (White) 86.71%

Race (Other race)

Ethnicity (Hispanic) 9.79%

Positive problem solving style scale (PPS) 0.73 (0.02)

Negative problem solving style scale (NPS) 0.53 (0.02)

Days of substance use 70.94 (2.32) 10.97 (2.08) 11.32 (1.87)

Days of illegal activity 8.99 (1.50) 5.98 (1.23) 6.38 (1.49)

Days of intoxicated illegal activity 3.25 (0.88) 2.45 (0.89) 2.82 (0.98)

Non-Recovery High School Students (n = 117)

Age 16.08 (0.10)

Gender (Boys) 59.83%

Race (Black) 11.11%

Race (White) 77.78%

Race (Other race)

Ethnicity (Hispanic) 13.68%

Positive problem solving style scale (PPS) 0.68 (0.02)

Negative problem solving style scale (NPS) 0.54 (0.02)

Days of substance use 66.74 (2.50) 22.82 (3.02) 26.12 (3.29)

Days of illegal activity 12.48 (1.94) 9.52 (2.00) 6.82 (1.59)

Days of intoxicated illegal activity 7.56 (1.58) 4.51 (1.36) 4.02 (1.17)

Prev Sci. Author manuscript; available in PMC 2021 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tanner-Smith et al. Page 18

Ta
b

le
 2

E
ff

ec
ts

 o
f 

re
co

ve
ry

 h
ig

h 
sc

ho
ol

 a
tte

nd
an

ce
 a

nd
 s

oc
ia

l p
ro

bl
em

 s
ol

vi
ng

 s
ty

le
s 

on
 s

tu
de

nt
 s

ub
st

an
ce

 u
se

 a
nd

 d
el

in
qu

en
cy

 o
ut

co
m

es
 a

t 6
-m

on
th

 a
nd

 1
2-

m
on

th
 f

ol
lo

w
-u

p

D
ay

s 
of

 s
ub

st
an

ce
 u

se
D

ay
s 

of
 il

le
ga

l a
ct

iv
it

y
D

ay
s 

of
 in

to
xi

ca
te

d 
ill

eg
al

 a
ct

iv
it

y

6-
M

on
th

12
-M

on
th

6-
M

on
th

12
-M

on
th

6-
M

on
th

12
-M

on
th

b
95

%
 C

I
b

95
%

 C
I

b
95

%
 C

I
b

95
%

 C
I

b
95

%
 C

I
b

95
%

 C
I

M
ai

n 
E

ff
ec

ts
 M

od
el

s

R
H

S 
st

ud
en

t
−

0.
58

†
[−

1.
21

, 0
.0

4]
−

0.
50

*
[−

0.
98

, −
0.

02
]

−
0.

43
†

[−
0.

91
, 0

.0
5]

−
0.

17
[−

0.
62

, 0
.2

8]
−

1.
10

*
[−

1.
89

, −
0.

29
]

−
0.

87
*

[−
1.

57
, −

0.
18

]

PP
S

−
1.

06
*

[−
1.

90
, −

0.
23

]
0.

12
[−

0.
90

, 1
.1

5]
−

0.
60

[−
1.

59
, 0

.3
8]

0.
31

[−
0.

82
, 1

.4
4]

0.
17

[−
1.

54
, 1

.8
8]

−
0.

00
[−

1.
68

, 0
.5

8]

N
PS

−
0.

47
[−

1.
41

, 0
.4

7]
−

0.
57

[−
1.

46
, 0

.3
1]

0.
58

[−
0.

27
, 1

.4
4]

0.
43

[−
0.

39
, 1

.2
6]

0.
41

[−
1.

02
, 1

.8
3]

−
0.

55
[−

1.
68

, 0
.5

8]

In
te

ra
ct

io
n 

M
od

el
s

R
H

S 
st

ud
en

t
−

1.
93

*
[−

3.
66

, −
0.

20
]

−
1.

15
[−

3.
22

, 0
.9

1]
1.

01
[−

1.
49

, 3
.5

1]
0.

23
[−

1.
66

, 2
.1

1]
−

0.
45

[−
3.

98
, 3

.0
7]

0.
02

[−
2.

81
, 2

.8
6]

PP
S

−
1.

02
†

[−
2.

15
, 0

.1
0]

0.
18

[−
1.

14
, 1

.5
0]

−
0.

13
[−

1.
21

, 0
.9

5]
0.

51
[−

0.
90

, 1
.9

1]
0.

42
[−

1.
49

, 2
.3

2]
0.

31
[−

1.
52

, 2
.1

5]

N
PS

−
1.

39
*

[−
2.

43
, −

0.
35

]
−

1.
14

†
[−

2.
34

, 0
.0

5]
0.

89
†

[−
0.

10
, 1

.8
7]

0.
48

[−
0.

71
, 1

.6
7]

0.
36

[−
1.

40
, 2

.1
1]

−
0.

51
[−

1.
99

, 0
.9

8]

R
H

S 
x 

PP
S

0.
17

[−
1.

49
, 1

.8
3]

−
0.

01
[−

2.
10

, 2
.0

7]
−

1.
39

[−
3.

47
, 0

.6
9]

−
0.

46
[−

2.
13

, 1
.2

2]
−

0.
93

[−
4.

44
, 2

.5
8]

−
1.

08
[−

4.
12

, 1
.9

6]

R
H

S 
x 

N
PS

2.
22

*
[0

.7
0,

 3
.7

5]
1.

28
[−

0.
32

, 2
.8

8]
−

0.
85

[−
2.

81
, 1

.1
1]

−
0.

14
[−

2.
04

, 1
.7

6]
0.

06
[−

2.
47

, 2
.6

0]
−

0.
25

[−
2.

51
, 2

.0
1]

N
ot

es
: R

es
ul

ts
 a

re
 p

oo
le

d 
es

tim
at

es
 a

cr
os

s 
20

 m
ul

tip
ly

 im
pu

te
d 

da
ta

se
ts

. b
 –

 u
ns

ta
nd

ar
di

ze
d 

ne
ga

tiv
e 

bi
no

m
ia

l r
eg

re
ss

io
n 

co
ef

fi
ci

en
t; 

95
%

 c
on

fi
de

nc
e 

in
te

rv
al

s 
es

tim
at

ed
 w

ith
 c

lu
st

er
 r

ob
us

t s
ta

nd
ar

d 
er

ro
rs

. 
N

PS
 –

 n
eg

at
iv

e 
pr

ob
le

m
 s

ol
vi

ng
 s

ty
le

 s
ca

le
; P

PS
 -

 p
os

iti
ve

 p
ro

bl
em

 s
ol

vi
ng

 s
ty

le
 s

ca
le

; R
H

S 
- 

re
co

ve
ry

 h
ig

h 
sc

ho
ol

. A
ll 

m
od

el
s 

co
nt

ro
lle

d 
fo

r 
ge

nd
er

, r
ac

e,
 a

nd
 b

as
el

in
e 

m
ea

su
re

s 
of

 th
e 

ou
tc

om
e.

* p 
<

.0
5.

Prev Sci. Author manuscript; available in PMC 2021 November 01.


	Abstract
	Recovery High Schools
	Social Problem Solving
	Study Objectives
	Method
	Participants
	Procedure
	Intervention and Comparison Conditions
	Measures
	Substance use and delinquency outcomes.
	Social problem solving styles.
	Covariate controls.

	Analytic Strategies

	Results
	Discussion
	Conclusions
	References
	Figure 1
	Table 1
	Table 2

