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Introduction: Adolescent development and substance use disorder recovery

unfold within diverse contexts, where recovery capital is key to planning. This

study examined the relationship between social and personal recovery capital,

community recovery capital, and cannabis and alcohol use among adolescents.

Methods: In this cross–sectional study, 416 students from 20 U.S. recovery high

schools reported their past 90–day alcohol and cannabis use and completed the

Assessment of Recovery Capital (adapted for youth readability). Student data

were merged with data from the Recovery Ecosystem Index, which measures

county–level recovery ecosystem, using each high school’s county as a proxy

for residence. Zero–inflated Poisson regression models estimated the odds of

abstinence and substance use days, with recovery capital and recovery

ecosystem index as predictors, while accounting for age, race, gender, and

duration of enrollment (≥90 days).

Results: There were 378 (91%) and 360 (87%) students who provided alcohol and

cannabis use data and were subsequently included in each model, respectively.

Students, 47% female and 60% White person/persons/people, reported alcohol

(M= 2.0; SD= 8.1) and cannabis (M = 6.0; SD= 18.0) use days, with most reporting

zero days of use (284 and 266). The results indicated that the recovery capital

score was positively associated with alcohol abstinence [adjusted odds ratio

(aOR) = 1.03; 95% confidence interval (CI) = 1.01–1.06; P = 0.02] and cannabis

abstinence (aOR= 1.03; 95% 1.01–1.06; P=0.01). As recovery capital increased,

adolescents reported fewer alcohol use days [incidence rate ratio (IRR) = 0.93,

95% CI = 0.93–0.94; P < 0.001] and fewer cannabis use days (IRR = 0.95; 95%

CI = 0.95–0.96, P < 0.001). The recovery ecosystem index was not associated

with alcohol or cannabis abstinence, but days of alcohol use (IRR = 1.12; 95%

CI = 1.04–1.22, P=0.01) and cannabis use (IRR= 1.10; 95% CI = 1.05–1.15;

P < 0.001) increased as the index increased.

Discussion: Findings suggest that greater recovery capital is linked to greater

alcohol and cannabis abstinence among recovery high school students.

Unexpected was that a higher recovery ecosystem index score was associated

with more substance use days. Youth–focused recovery supports could benefit

from examining how changes in individual recovery capital influence service

usage and how service usage, in turn, impacts recovery capital. There is also the

need for a youth–tailored recovery ecosystem measure which focuses on factors

unique to their developmental phase.
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1 Introduction

Adolescence is a developmental period characterized by several

unique milestones, including the onset of puberty, transitions in

educational settings, increasing influence from peers, initial

engagement in the workforce, and the process of individuation

from the family. These milestones collectively contribute to the

formation of a young person’s identity and their growing

autonomy (1–3). Yet, the transition and milestones do not

happen in isolation nor are they uniform across individuals or

contexts. Adolescent development is greatly impacted by their

social relationships (i.e., peers and caregivers), community, and

cultural norms (4, 5). Many health decisions and behaviors

during these years influence health and health behaviors well

into adulthood (5).

Amid the significant developmental changes of adolescence,

the opportunity and interest in alcohol and other drug (AOD)

use often emerge (6). For many adolescents, AOD use is

perceived to serve positive functions (2, 7). It may be employed

as a coping mechanism to manage stress, as a means of

distancing oneself from parental influence while fostering

connections with peers, or as a way to experiment, seek novel

sensations, and explore emerging self-concepts (2, 7).

Alcohol is the most commonly used substance among

adolescents globally (8, 9), and its use can differ across age or

grades, race/ethnicity, and gender. In 2023, 52% of US

adolescents had consumed alcohol by the end of high school and

15% had done so by 8th grade (9). Cannabis is the second most

used substance among adolescents, with 18% of US adolescents

in 2023 reporting cannabis use in the last year (10). AOD use

can pose a significant risk for healthy adolescent biological,

emotional, and social development (3, 7, 11, 12). Moreover, most

adolescents who use substances use two or more substances (i.e.,

polysubstance use), with significant health consequences (13).

AOD use can quickly escalate from experimentation to patterns

of use with significant long-term consequences, driven by

disparities in population level social resources by individual,

family, and community contexts (14). These consequences may

include disrupted life transitions, academic difficulties, impaired

judgment, future AOD disorders, and even injury or death (15).

Additionally, the trajectories of adolescent AOD use, as well as

the associated consequences, vary across different populations,

locations, and cultures (14).

Despite the harm and consequences of youth AOD use, many

people do recover. An estimated 9% of adults in the US have

resolved an AOD problem, with half of them identifying as being

in recovery (16). Youth with AOD problems also pursue recovery

(1, 17). Although there are many pathways and definitions of

recovery, the two consistent characteristics are a reduction or

discontinuation of substance use and improvements in health

and well-being (18, 19). An individual’s recovery journey can be

impacted by the resources they have access to, both within

themselves and within their community. Conceptualizing and

operationalizing an individual’s available resources can aid in

recovery care planning as well as recognize the larger ecosystem

individuals are recovering in.

Recovery capital is one conceptualization of the available

resources that can support recovery (20, 21). Recovery capital is

an ecological model that addresses individual-level factors (i.e.,

personal or human recovery capital), inter-individual factors (i.e.,

social recovery capital), and the larger context (i.e., community

or cultural recovery capital) (20). The concept has been

operationalized in at least ten unique scales with over forty

unique domains, all of which rely on self-report (22). Although

recovery capital has been theorized to differ for adolescents in

the Recovery Capital for Adolescent Model (23), there is not yet a

validated adolescent-specific measure of recovery capital (1, 20, 22).

Furthermore, there is a dearth of quantitative recovery research

with adolescents, which limits our ability to know whether recovery

capital is related to key outcomes such as substance use among this

high-risk population.

Although recovery capital is an ecological conceptualization of

recovery-related resources, recovery capital measurement is almost

exclusively at the individual level and self-reported. The exclusion

of objective measurement at the community and policy levels

may limit the understanding of community recovery capital (24,

25). These community recovery capital factors may include

recovery support services such as recovery housing, recovery

community-organizations, mutual-aid societies (e.g., Alcoholics

Anonymous, SMART Recovery), and specialty substance use

treatment and policies like required insurance coverage of

medications for opioid use disorder, Good Samaritan laws, and

laws that support syringe service programs. One unique

community-level support for adolescents is the recovery high

school (RHS). RHSs are secondary schools designed to support

students in recovery and meet state requirements for awarding a

secondary school diploma (26). There are currently 43 schools in

operation across the United States, with the Office of National

Drug Control Policy recommending more be founded (27, 28).

RHSs range in size from 2 to 115 students, vary in funding

structure (e.g., public, private, charter), and exist as both

independent schools and programs embedded within another

school (29). In addition to traditional classes and coursework,

which meets state standards, RHSs offer recovery-oriented

services like group check-ins, one-on-one counseling or referrals

to mental health resources, chances to participate in community

volunteer work, and consistent communication with parents or

guardians (29). Students attending a RHS following substance

use treatment have reported reduced substance use and improved

attendance compared to adolescents that returned to a traditional

high school following treatment (17). Cost benefit analyses have

also indicated these schools are beneficial to society in the short

and long term (30).

One operationalization of community recovery capital that is

not self-reported is the Recovery Ecosystem Index, through

which a numeric score is assigned to a county and represents

their recovery ecosystem strength. The Recovery Ecosystem Index

Map is a publicly available tool that includes data collected

through the Center for Disease Control, the US Census, and the

Prescription Drug Abuse Policy System for each county in the

United States (31). US counties with higher overdose mortality

generally also have higher recovery ecosystems (32). One unique
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feature of the Index is that it is an objective measure of community

recovery resources providing both an overall score as well as

information about treatment and recovery supports (e.g., average

distance to nearest medication treatment provider, number of

self-help recovery meetings per 100,000 residents). While the

Index is not adolescent-specific, as it includes items like adult

drug courts and lacks a focus on adolescent treatment, it may

offer a valuable snapshot of the general community recovery

capital within a given area. However, adolescent and adult

community recovery capital may need to be considered as

distinct constructs.

There is a critical gap in research that comprehensively

examines how individual and community resources are

associated with substance use among adolescents in recovery.

Without this knowledge, practitioners and policy makers lack the

evidence to tailor recovery care planning, potentially missing

opportunities to enhance well-being and recovery maintenance.

The present study examines the relationships among recovery

capital, the recovery ecosystem, and cannabis and alcohol use

among adolescents attending a RHS in the United States.

We hypothesized that adolescents with higher recovery capital

and higher recovery ecosystem scores would be less likely to

engage in cannabis and alcohol use, and if engaging in it, do so

less frequently.

2 Materials and methods

2.1 Study design and participants

This is a secondary data analysis of cross-sectional data

collected through two sources: the Systematic Evaluation of the

Association of Recovery Schools (SEARS) project and the

Recovery Ecosystem Index Map (31). SEARS collects data on

students’ recovery experiences to support programming and

enhance student success. The Association of Recovery Schools—

the national association for RHSs in the United States—invites

all member RHSs to participate in SEARS, which features a

comprehensive tool measuring recovery capital and substance

use. RHSs enroll students throughout the year and survey

participation dates vary by school. Our analytic sample included

all students and schools that had completed SEARS at the time

of this study: 416 students attending 20 RHSs across the US were

included. Data were collected between February 2022 and June

2023. Students must have been enrolled at a RHS at the time of

the survey to participate. The county of each RHS is used as a

proxy for each student’s county of residence. Thus, each student

is linked with a Recovery Ecosystem Index score.

2.2 Measures

Recovery capital is measured using the Assessment of Recovery

Capital, which is one of the most commonly used scales of recovery

capital (22, 33). The assessment is a 50-item measure providing a

total summed score where higher values represent greater RC.

Six items were modified for readability (Supplementary Table S1).

Participants reported their past 90-day alcohol and cannabis

use as well as their gender (male, female, self-identify/other), age,

race (American Indian or Alaska Native, Asian, Black or African

American, Native Hawaiian or Other Pacific Islander, White,

Other person/persons/people), ethnicity (Hispanic, non-Hispanic)

and RHS enrollment date. Days of RHS enrollment was

calculated by subtracting the number of days between enrollment

date and day of survey completion (M = 191; SD = 390;

Mdn = 133). The student’s enrollment status for 90 days or more

(Yes/No) was calculated as a proxy for the dose-effect of

attending a RHS. Days of enrollment were converted into this

binary variable to address non-normal variability while

preserving all available data.

Respondents also completed the Global Appraisal of Individual

Needs—Short Screener (GAIN-SS) (34), which is a brief screener

for possible internalizing (e.g., depression, anxiety, bi-polar,

schizophrenia), externalizing (e.g., attention deficits, hyperactivity,

impulsivity, conduct problems), and substance use disorders. The

GAIN-SS scores for each screener are summed and then

categorized as low, moderate, or high-severity of problems and

need for services. A result of moderate to high severity on any

single screener is strongly associated with a disorder diagnosis

via the DSM-IV and DSM-5 (34).

The Recovery Ecosystem Index (REI) is a numerical score

reflecting the strength of a county’s recovery ecosystem using the

county of each RHS as a proxy for each student’s county of

residence. The REI was developed through a multistep process

that entailed extensive literature reviews, and expert opinion

(25, 35). A final set of 14 publicly available indicators at the

county level were selected using a ranking system among a panel

of experts. Each indicator was assigned to a class: substance use

disorder treatment, continuum of substance use disorder support,

or infrastructure and social (Table 1). The treatment and

continuum of support classes included substance-specific

indicators (e.g., number of substance use treatment facilities per

capital, number of Narcotics Anonymous or SMART meetings

per capita). The infrastructure and social class focused on related

yet substance non-specific indicators (e.g., severe housing cost

burden, social connections per capita). The overall REI score

ranges from 1 (strongest) to 5 (weakest) and were calculated for

each county. More information on the REI and its calculation are

publicly available through the mapping tool, including the data

sources for the included indicators (31).

2.3 Analysis

2.3.1 Data preparation
Due to the small sample, race was recategorized as Hispanic,

Black non-Hispanic, White non-Hispanic, and Other non-

Hispanic person/persons/people. The REI was reverse coded for

analysis, so a higher REI score equated to a more robust

community recovery capital score. The reverse coding of REI also

aligned with the direction of the Assessment of Recovery Capital
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where higher scores indicate better participant outcomes. The

intraclass correlations for alcohol and cannabis use across schools

were non-trivial (ICC = 0.03, 95% CI [0.01, 0.09] for alcohol use

and ICC = 0.14, 95% CI [<0.01, 0.36] for cannabis use). However,

school-level differences in alcohol and cannabis use were not

statistically significant in one-way ANOVAs and can be

attributed to chance, F(1, 376) = 0.093, P = .76 for alcohol use and

F(1, 358) = 0.919, P = .338 for cannabis use (36). Thus, although

the data is collected across 20 schools, the analyses were

conducted at a single level.

2.3.2 Models

Two zero-inflated Poisson regression models using the pscl

package in R version 4.4.0 (37, 38) estimated the odds of

abstinence from alcohol/cannabis (Models 1a and 2a) and the

number of days of use (Models 1b and 2b) with the primary

independent variable being Assessment of Recovery Capital and

Recovery Ecosystem Index, while controlling for age, race,

gender, and whether they had been at the RHS for 90 days.

Missingness for predictor variables ranged from 0% to 11%.

Responses on these variables were assumed missing at random

and imputed via conditional multiple imputations by chained

equations (39, 40). Statistical significance was assessed using an

alpha level of 0.05, with p-values less than this threshold

considered statistically significant.

3 Results

Table 2 shows the counts and percentages for all study

variables. There were 378 (91%) and 360 (87%) participants that

provided alcohol and cannabis use data, respectively.

Respondents missing alcohol or cannabis use data were excluded

from that analysis. The average number of alcohol use days in

the last 90 days was 2 but was highly variable (SD = 8.1), and the

average number of cannabis use days in the last 90 was 6—again

with high variability in the estimate of central tendency

(SD = 18). A minority of participants self-identified as a gender

other than female or male (7%), with a nearly even split between

those identifying as female (n = 192, 46%) or male (n = 194,

47%). The average age of participants was 16 (SD = 1) and most

(n = 250, 60%) had been enrolled in a RHS for at least 90 days.

The majority of participants identified as White non-Hispanic

person/persons/people (n = 251, 60%). Nearly all students (97%)

had a high probability of a mental health disorder or problem in

the past year in addition to substance use per the GAIN-SS.

Poisson regression models were estimated for both alcohol and

cannabis use days to investigate the presence of multicollinearity.

All variance inflation factors for predictor variables were found

to be less than 1.09, which indicates little to no multicollinearity.

Correlations for all numeric variables can be found in

Supplementary Table S2.

3.1 Past 90-day alcohol use

Our multivariable findings (Table 3, Model 1a) for odds of

alcohol use in the last 90 days indicate that the odds of reporting

zero alcohol use days (i.e., abstinence) is higher among Hispanic

identifying students, compared to White identifying students

[adjusted odds ratio (aOR) = 2.19, 95% confidence interval

(CI) = 1.10–4.37, P = 0.03]. Those enrolled in a RHS for at least

90 days were also more likely to report alcohol abstinence

(aOR = 1.68, 95% CI = 1.01–2.79, P = 0.05. The odds of alcohol

TABLE 1 Recovery ecosystem index indicators.

Component Indicator

Substance use disorder treatment Number of substance use treatment facilitates

per capita

Number of providers licensed to administer

buprenorphine per capita

Average distance to nearest medication assisted

treatment

Number of mental health providers per capita

Number of residential treatment facilities per

capita

Continuum of substance use

disorder support

Average distance to nearest syringe service

program

Number of mutual-aid meetings (e.g., AA,

SMART) per capita

Drug court presence

Drug-free community coalition presence

Infrastructure and social Policy environment scorea

Vehicle availability

Severe housing cost burden

Broadband access

Social association per capita

aThe policy environment score ranges from 1 to 10 based on 9 state-level policies (not listed

here) associated with the strength of a recovery ecosystem (e.g., Good Samaritan law,

Medicaid coverage for medications for opioid use disorder, and/or behavioral health

supports). It yields a single value, where 1 is the weakest and 10 is the strongest.

TABLE 2 Baseline demographics.

Variable N N = 416a

Gender 416

Female 192 (46%)

Male 194 (47%)

Self-identify 30 (7.2%)

Age 416 16 (1)

Enrolled in RHS for at least 90 days? 416

No 166 (40%)

Yes 250 (60%)

Race/ethnicity 416

White non-Hispanic person 251 (60%)

Black non-Hispanic person 37 (8.9%)

Hispanic person 91 (22%)

Other non-Hispanic person 37 (8.9%)

Recovery ecosystem index (1 weak—5 strong) 416 3.68 (1.12)

Assessment of recovery capital score 416 37 (10)

Days of cannabis use in past 90 days 360 6.0 (18)

Days of alcohol use in past 90 days 378 2.0 (8.1)

an (%); mean (SD).
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abstinence increased as Assessment of Recovery Capital score

increased (aOR = 1.03, 95% CI = 1.01–1.06, P = 0.02).

In contrast, our multivariable findings estimating the number

of alcohol use days (Table 3, Model 1b) suggest that as age

increased, the rate of drinking days also increased [incidence rate

ratio (IRR) = 1.10, 95% CI = 1.01–1.19, P = 0.02]. Males

(IRR = 1.54, 95% CI = 1.29–1.82, P < 0.001) and participants self-

identifying their gender (IRR = 1.64, 95% CI = 1.27–2.12,

P < 0.001) also reported higher rates of drinking days compared

to females. As the Recovery Ecosystem Index increased, so did

the rate of the drinking days (IRR = 1.12, 95% CI = 1.04–1.22,

P = 0.01). Students enrolled for at least 90 days also had higher

rates of drinking days (IRR = 1.22, 95% CI = 1.04–1.43). Hispanic

identifying students reported lower rates of drinking days

compared to white persons (IRR = 0.73, 95% CI = 0.57–0.93,

P = 0.01), and the rate of drinking days decreased as Assessment

of Recovery Capital Score increased (IRR = 0.93, 95% CI = 0.93–

0.94, P < 0.001).

3.2 Past 90-day cannabis use

For cannabis use, our multivariable findings estimating the odds

of cannabis use days in last 90 days (Table 4, Model 2a) show that

Black non-Hispanic identifying students were more likely to report

cannabis abstinence compared their students identifying as White

TABLE 4 Zero-inflated Poisson regression estimating adjusted odds ratios (aOR) of cannabis abstinence and incidence rate ratio (IRR) of cannabis use
days in past 90.

Variable Model 2a zero-inflated part Model 2b Poisson part

aOR 95% CI P-value IRR 95% CI P-value

Recovery ecosystem index (reverse scored; 5 = strongest) 0.99 (0.79, 1.24) 0.90 1.10 (1.05, 1.15) <0.001

Assessment of recovery capital score 1.03 (1.01, 1.06) 0.01 0.95 (0.95, 0.96) <0.001

≥90 Day RHS enrollment

No - - - - - -

Yes 2.01 (1.21, 3.33) 0.01 0.92 (0.84, 1.00) 0.05

Age 1.19 (0.97, 1.46) 0.09 1.00 (0.96, 1.04) 0.91

Gender

Female - - - - - -

Male 1.36 (0.81, 2.28) 0.24 1.24 (1.14, 1.36) <0.001

Self-identify 1.97 (0.72, 5.42) 0.19 0.48 (0.39, 0.60) <0.001

Race/Ethnicity (vs. White person)

White person - - - - - -

Black non-Hispanic 2.86 (1.02, 8.03) 0.05 0.52 (0.41, 0.66) <0.001

Hispanic 1.29 (0.69, 2.41) 0.43 0.90 (0.81, 0.99) 0.04

Other non-Hispanic 0.75 (0.31, 1.84) 0.53 0.30 (0.24, 0.39) <0.001

The zero-inflated part of the model represents the probability of observing a zero on the number of cannabis use days (i.e., abstinence).

Bolded results indicate statistical significance at the p < .05 level.

TABLE 3 Zero-inflated Poisson regression estimating adjusted odds ratios (aOR) of alcohol abstinence and incidence rate ratio (IRR) of alcohol use days
in past 90.

Variable Model 1a zero-inflated part Model 1b Poisson part

aOR 95% CI P-value IRR 95% CI P-value

Recovery ecosystem index (reverse scored; 5 = strongest) 1.03 (0.82, 1.30) 0.77 1.12 (1.04, 1.22) 0.01

Assessment of recovery capital score 1.03 (1.01, 1.06) 0.02 0.93 (0.93, 0.94) <0.001

≥90 Day RHS enrollment

No - - - - - -

Yes 1.68 (1.01, 2.79) 0.05 1.22 (1.04, 1.43) 0.01

Age 1.13 (0.92, 1.39) 0.24 1.10 (1.01, 1.19) 0.02

Gender

Female - - - - - -

Male 1.25 (0.75, 2.10) 0.39 1.54 (1.29, 1.82) <0.001

Self-Identify 1.22 (0.46, 3.25) 0.69 1.64 (1.27, 2.12) <0.001

Race/Ethnicity (vs. White Person)

White person - - - - - -

Black non-Hispanic 2.64 (0.94, 7.43) 0.07 0.68 (0.44, 1.03) 0.07

Hispanic 2.19 (1.10, 4.37) 0.03 0.73 (0.57, 0.93) 0.01

Other non-Hispanic 2.40 (0.86, 6.68) 0.10 1.15 (0.83, 1.59) 0.39

The zero-inflated part of the model represents the probability of observing a zero on the number of alcohol use days (i.e., abstinence).

Bolded results indicate statistical significance at the p < .05 level.
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(aOR = 2.86, 95% CI = 1.02–8.03, P = 0.05). Students who had been

enrolled for at least 90 days at a RHS also had higher odds of

reporting cannabis abstinence compared to those that had been

enrolled for less than 90 days (aOR = 2.01, 95% CI = 1.21–3.33,

P = 0.01). Additionally, as Assessment of Recovery Capital score

increased so too did the odds of cannabis abstinence (aOR = 1.03,

95% CI = 1.01–1.06, P = 0.01).

Our multivariable findings estimating the number of cannabis

use days (Table 4, Model 2b) found that students who were

enrolled in an RHS for at least 90 days trended towards fewer

cannabis use days compared to those who were not enrolled for

90 days (IRR = 0.92, 95% CI = 0.84–1.00, P = 0.05), though this

difference was not statistically significant. Black non-Hispanic

(IRR = 0.52, 95% CI = 0.41–0.66, P < 0.001), Hispanic (IRR = 0.73,

95% CI = 0.57–0.99, P = 0.04), and Other non-Hispanic

(IRR = 0.30, 95% CI = 0.24–0.39, P < 0.001) students had lower

rates of cannabis use days compared to White identifying

students. Students who self-identified their gender as non-binary

also had a lower rate of cannabis use days compared to female

identifying students (IRR = 0.48, 95% CI = 0.39–0.60, P < 0.001).

Male students had a higher rate of cannabis use days compared

to female students (IRR = 1.24, 95% CI = 1.14–1.36, P < 0.001). As

Assessment of Recovery Capital scores increased, the rate of

cannabis use days decreased (IRR = 0.95, 95% CI = 0.95–0.96,

P < 0.001). Yet, the rate of cannabis use days increased as the

Recovery Ecosystem Index score increased (IRR = 1.10, 95%

CI = 1.05–1.15, P < 0.001).

4 Discussion

In this study, we examined the associations between recovery

capital at the individual level, community recovery capital (i.e.,

the recovery ecosystem index), and days of cannabis and alcohol

use among adolescents enrolled in a RHS. This study contributes

to the recovery literature in three key ways: (1) by focusing on a

unique and resilient adolescent sample engaged in recovery

programming, (2) by utilizing a novel, objective measure of

community recovery capital—the recovery ecosystem index, (3)

by examining the two most commonly used substances among

adolescents—alcohol and cannabis. Adolescence has been called a

time of “storm and stress”, and the unique challenges of

adolescence are often referenced when adolescent substance use

is examined (6, 41). However, adolescents also exhibit unique

strengths, potential, and resilience (42, 43). Adolescents in

recovery from substance use problems are one such group of

young people. RHSs are one place where this can be seen—

adolescents with substance use problems maintain their recovery

while completing secondary school. In this study, students who

had been enrolled in a RHS for at least 90 days had higher odds

of abstinence from both alcohol and cannabis. Being enrolled for

at least 90 days was associated with 68% higher odds of alcohol

abstinence and 101% higher odds of cannabis abstinence.

However, students who were in a RHS for at least 90 days

reported a higher rate of alcohol use days compared to those that

had not been enrolled as long. These findings may suggest that,

in general, attending a RHS supports discontinuation of use,

which aligns with previous work that has found attending a RHS

instead of a traditional school after substance use treatment to be

linked with reduced substance use (17). However, the higher

reported rate of alcohol use days among students enrolled for at

least 90 days may reflect differences in the population of students

who persist in these schools. For instance, students with more

severe substance use histories may stay enrolled longer to receive

continued support, which could explain their higher rates of

alcohol use days despite the observed benefits in abstinence odds.

Future research would benefit from incorporating more detailed

clinical assessments or longitudinal data to better understand

these patterns and address the apparent contradiction.

Although our findings suggest that RHS attendance for at least

90 days is linked with higher odds of abstinence, there are less than

50 RHSs across the US. Questions remain about how RHSs may

shape public attitudes towards substance use and recovery.

Although some worry that designating a separate school for

youth in recovery could reinforce stigma–akin to “not in my

backyard” (NIMBY) reactions–there is reason to believe the

opposite is true. RHSs often highlight students’ resilience through

personal stories via media outlets and graduation ceremonies

(44). The schools offer visible examples of successful recovery

that could help challenge stigmatizing narratives of substance use

and recovery. However, to our knowledge, no empirical research

has investigated how RHSs impact stigma, either within the

broader school ecosystem or in their surrounding communities.

Future work is needed to explore whether and how RHSs might

influence public perceptions of youth substance use and recovery.

On the theoretical premise that context matters to recovery

(45, 46), experts in the field of recovery developed the Recovery

Ecosystem Index as a novel measure to quantify how recovery

supportive a county is, which could be considered community

recovery capital. Findings in this study indicated that as a

students’ community recovery capital increased, so too did their

rate of both alcohol and cannabis use. Although unexpected, this

study was cross-sectional and cannot determine the causal

direction of effects between substance use, recovery capital at the

individual level, and community recovery capital. Some areas

may generally have higher rates of substance use which have led

to a more robust recovery ecosystem. In this case, it would be

beneficial for community recovery capital to be higher in places

where students’ use is also higher. Conversely, it may be that the

Recovery Ecosystem Index is not appropriately measuring

community recovery capital for adolescents. The Index was

created with adults in mind and includes recovery programming

frequented by adults (e.g., adult drug treatment courts, SMART

recovery programs). Thus, it does not capture youth-focused

policies, services, or supports. Future investigation would likely

benefit from a tailored community recovery capital measure for

young people. Such research could help illuminate the distinctions

between adult and adolescent recovery ecosystems, providing more

targeted insights for youth-focused recovery efforts.

Measurement of recovery capital has expanded exponentially in

the last decade, despite the lack of a measure of recovery capital for

adolescents (1, 22). Recovery capital aims to encompass recovery-
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supportive resources at multiple ecological levels (e.g., personal,

social, community). The Assessment of Recovery Capital is one

of the most commonly used measures of recovery capital, but the

psychometrics of the scale have been mixed (47, 48). Findings in

this study, however, align with the expected outcomes for

recovery capital. Specifically, each one-unit increase in the

recovery capital score (on a scale of 0–50) corresponded to a 3%

increase in the odds of being abstinent from both alcohol and

cannabis. Similarly, every one-unit increase in the recovery

capital score was linked to 7% fewer days of alcohol use and 5%

fewer days of cannabis use. While these effects were modest, they

may reflect potential ceiling effects within the sample, limiting

the ability to detect stronger associations. Although the

Assessment of Recovery Capital lacks a developmental focus, it

may still provide useful information for recovery care planning.

For example, focusing on increasing aspects of recovery capital,

such as building social connections, may improve substance use

outcomes among adolescents (49, 50). Future scholarship would

benefit from longitudinal data collection to establish the causal

effect of improving recovery capital. Furthermore, creating a

youth-focused measure of recovery capital would likely improve

the reliability, validity, and clinical utility of recovery capital.

The current study has several limitations. First, the RHSs and

students who participated in the study are likely not

representative of the entire RHS population. The convenience

sampling limits generalizing these findings to all students

attending a RHS or that are in recovery. Only 44% of currently

operating RHSs are included in this study, and the exact

response rate within each school is unknown. However, feedback

from participating schools indicated that at least 80% of their

students took the survey (personal communications, February

2022 to June 2023). Second, the Assessment of Recovery Capital

and the Recovery Ecosystem Index were not constructed for

adolescents. The unique developmental period of adolescence

likely warrants tailored measures. For example, the recovery

ecosystem index was inversely related to substance use, which is

not aligned with existing theory (22, 25). This may have resulted

from the exclusion of adolescent-specific treatment and recovery

services in the metric as well as findings from previous studies

showing that adolescents rarely engage in some services

(e.g., mutual aid) (51–53). Yet, the findings for recovery capital

aligned with recovery capital theory (20, 21, 46). Third, students

may not live in the county that the RHS is in, which was the

proxy for student county-of-residence. Fourth, the study did not

control for other important variables that influence rates of

alcohol and cannabis use such as recovery goals, motivation for

abstinence, and self-efficacy. Fifth, the study did not assess

participants’ definitions of recovery, and individuals likely

identified with a range of recovery pathways. Recovery-informed

theory suggests that recovery encompasses multiple mechanisms of

behavior change and a broad set of outcomes related to health

and well-being. Future research should examine how changes in

substance use relate to diverse recovery definitions and pathways.

For instance, even if substance use remains unchanged in the

short term, individuals may develop stronger coping skills or other

protective factors that support longer-term recovery trajectories.

In conclusion, the study’s findings suggest that higher recovery

capital is associated with increased odds of complete abstinence

and reduced days of alcohol and cannabis use among adolescents

attending a RHS. These findings underscore the value of

assessing and supporting recovery capital in youth-focused

recovery settings like RHSs (29). Although the recovery

ecosystem index was unexpectedly associated with more days of

alcohol and cannabis use, this highlights the need for further

refinement of youth-specific measures. Overall, the results

support continued investment in recovery-supportive

environments, such as RHSs, and call for future research to

develop and validate tools that can inform individualized and

education-based recovery support planning.
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