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Abstract

Background: This study examined treatment outcomes for cannabis use disorder (CUD)
among adolescents (12–17 years old) in the United States. Methods: Data from the
2018–2021 Treatment Episode Data Set-Discharges (TEDS-D) included 40,054 adolescents
diagnosed with CUD. Descriptive statistics, Chi-square tests, and multivariable logistic
regression assessed treatment outcomes and factors associated with treatment completion.
Results: Only 36.8% of adolescents completed treatment. The most common reasons
for not completing treatment were dropping out (28.4%) and transferring to another fa-
cility/program (17.0%). Males and Black non-Hispanic adolescents had lower odds of
completing treatment (OR = 0.79, 95%CI: 0.75–0.84), while Hispanic (OR = 1.13, 95%CI:
1.08–1.18), Asian (OR = 1.56, 95%CI: 1.3–1.86) and Native Hawaiian/Pacific Islander ado-
lescents (OR = 2.31, 95%CI: 2.04–2.61) had higher odds of completion compared to their
White counterparts. Independent living arrangements, homelessness, arrests in the past
30 days and younger age (<15 years old) decreased the likelihood of treatment comple-
tion. Adolescents with co-occurring mental health and substance use disorders also had
lower completion rates (OR = 0.79, 95%CI: 0.77–0.86). Referral from schools/employers
and treatment settings were associated with a higher success, particularly with stays of
4–6 months and 7–12 months. Conclusion: This study highlights the need for targeted
CUD treatment programs that support at-risk adolescents, especially those experiencing
homelessness or facing legal issues. High dropout and transition rates suggest a need for
continuity of care and program integration between facilities. Strengthening coordination
among public health officials, community organizations, and stakeholders is essential to
developing culturally responsive treatment interventions that address social determinants
of health, substance use, and mental health in this vulnerable population.
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1. Introduction
In recent years, cannabis or marijuana use among United States (US) adolescents has

been decreasing. Current evidence suggests that the percentage of adolescents reporting
current marijuana use fell significantly from 23.1% in 2011 to 15.8% in 2021 [1]. Additionally,
the percentage of those who tried marijuana for the first time before age 13 decreased from
8.1% in 2011 to 4.9% in 2021. Current use showed similar significant overall declines as
well as in various racial and ethnic groups. For example, Asian, Hispanic, and White
adolescents experienced the most notable reductions [1]. Among US young adults (19 to
30 years old), however, daily use peaked in 2022 at 11%, surpassing levels from both five
years ago (8% in 2017) and ten years ago (6% in 2012) [2]. Daily or regular use can increase
the risk of cannabis use disorder (CUD). CUD, defined as a pattern of cannabis use leading
to significant impairment or distress, includes persistent cravings, inability to control use,
and withdrawal symptoms [3], has been reported to be more prevalent in adolescents than
adult cannabis users [4].

Adolescence is a critical period for brain development, and cannabis use during this
time can have detrimental long-term effects on cognitive function, academic performance,
and social outcomes. Regular cannabis use in adolescents is linked with impaired memory,
attention, and executive function which can hinder academic achievement and increase
the risk of school dropout [5]. Furthermore, early cannabis use has been associated with
poorer social outcomes, including reduced life satisfaction and lower socioeconomic status
in adulthood [6]. Frequent teenage cannabis use shows a more consistent correlation with
adverse functional outcomes at age 20 than frequent teenage nicotine or alcohol use [7].
These findings highlight the importance of addressing adolescent cannabis use and CUD
proactively to mitigate long-term consequences.

Currently, reliable evidence is sparse regarding the effectiveness in adolescent popula-
tions of treatment approaches to CUD. Evidence from randomized controlled trials and
real-world observational studies has highlighted the efficacy of behavioral interventions,
such as cognitive behavioral therapy, motivational enhancement therapy, and contingency
management, in reducing cannabis use and improving abstinence rates among adolescents
and adults [8,9]. However, challenges remain in scaling these interventions to real-world
settings. In addition to these challenges, observational studies indicate that as cannabis
use has increased, treatment admissions have declined [10]. This inverse relationship, even
when accounting for variables such as health insurance coverage and treatment center avail-
ability, is compatible with the hypotheses that increased social acceptance and decreased
perception of harm associated with cannabis use may deter individuals from seeking
treatment [10]. If so, this shift could lead to a growing unmet need for CUD treatment
with adolescents potentially delaying or avoiding intervention until their substance use
becomes more severe. Developing strategies to maintain awareness of the risks associated
with cannabis use, despite its increasing social acceptance, seems crucial for encouraging
early intervention.

In addition, understanding the nuances of CUD-related treatments and their outcomes
is essential in informing the development of more effective, targeted interventions. Given
the growing concerns about the adverse effects of cannabis use on adolescent health and the
lack of current information on CUD treatments in this population, the present study sought
to examine CUD treatment outcomes, with a focus on identifying factors associated with
treatment completion and disparities in this population. By identifying key predictors and
disparities, the findings can guide the development of targeted interventions to improve
treatment outcomes for adolescents struggling with CUD.
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2. Materials and Methods
2.1. Data and Study Sample

We utilized data from the 2018–2021 Treatment Episode Data Set-Discharges (TEDS-D).
TEDS-D is a US national data system that includes records on admissions of people aged
12 and older to substance use treatments. Data were collected on all discharges from
state-licensed or certified substance use treatment facilities that receive federal funding and
report their data to the Substance Abuse and Mental Health Administration [11]. All states
provide information that includes demographics, substance use, living arrangements, prior
arrests, referral source, number of prior treatment episodes, type of treatment received
and other characteristics at the time of discharge. Federally funded facilities operate under
federal guidelines to ensure accessibility for vulnerable populations, often regardless of
insurance status. Adolescents access these services through referrals from schools, courts,
health care providers, or self-referral. These programs frequently integrate behavioral
interventions tailored to youth development needs. More information about the TEDS-D
can be found elsewhere [11].

The analytic sample was restricted to discharges of patients between the ages of
12 and 17 years who were diagnosed with cannabis abuse and/or cannabis dependence
based on DSM-IV criteria [3]. The sample was further limited to cases without a history
of prior substance use treatment, ensuring that each case was considered as an individual
rather than a discharge occurrence from a treatment facility. The TEDS data do not contain
unique identifiers that can track patients longitudinally. The final sample comprised
40,054 adolescents diagnosed with CUD and with no prior treatment episodes. The missing
data for variables ranged from <0.001% to 8.4%. Since the missing data analysis indicated
that the data were missing completely at random, a complete case analysis was conducted.
This approach did not significantly reduce the sample size or compromise statistical power.
Since the study utilized publicly available data, it qualified for exemption from review by
the Institutional Review Board.

2.2. Measures

TEDS-D data contain information on treatment outcomes which were captured in the
variable ‘reason for discharge,’ and included (1) treatment completed, (2) dropped out of
treatment, (3) terminated by facility, (4) transferred to another treatment program or facility,
(5) incarcerated, (6) death, and (7) other [11]. In this study, we recoded this variable into
either “treatment completed” or “treatment not completed” which included those who
dropped out of treatment, were terminated by the facility, transferred to another treatment
program or facility, died, were incarcerated, and other reasons. Treatment completion is
defined as instances where all parts of the prescribed treatment plan or program were fully
completed, as documented at discharge in the TEDS-D data set.

The independent measures included demographic variables, arrests, living arrange-
ments, and treatment-related measures. Demographic measures were gender (male and fe-
male), age at admission (12–14 years and 15–17 years), race/ethnicity (White non-Hispanic,
Black non-Hispanic, Hispanic, American Indian/Alaskan Native, Native Hawaiian/Asian
Pacific Islander, Asian, and Other). Living arrangements identified the housing status of
adolescents at the time of discharge (homeless, dependent living, and independent living),
and the number of arrests within 30 days prior to discharge (none, one, and ≥2). Age of
first use of cannabis (11 years and under, 12–14 years, and 15–17 years), co-occurring mental
and substance use disorders at discharge (yes or no) and co-substance use at admission
(yes or no) were included as well.

Treatment-related measures included, referral source (individual/self-referral, al-
cohol/drug use care provider, other health care provider, school, employer/employee
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assistance program (EAP), other community referral, and court/criminal justice), treatment
service/setting at discharge (detox 24 h, rehab/residential short-term, rehab/residential
long-term, ambulatory intensive outpatient, and ambulatory non-intensive outpatient),
length of stay (1 month or less, 2–3 months, 4–6 months, 7–12 months, and more than
12 months), and year of discharge from treatment (2018, 2019, 2020, 2021). Drug service set-
tings in TEDS-D refer to the type of treatment program provided. For example, residential
rehabilitation involves round-the-clock care, whereas outpatient services allow patients to
remain at home while attending regular treatment sessions.

2.3. Statistical Analysis

Descriptive statistics were conducted to examine trends and sample characteristics.
Chi-square tests were used to determine whether there were significant differences in treat-
ment completion across the sample characteristics (e.g., demographics, living arrangements,
arrests, treatment service/setting, length of stay, etc.). Multivariable logistic regression
analysis was performed to assess factors that influence CUD treatment completion in ado-
lescents. Results were expressed as odds ratios (ORs) with 95% Confidence Intervals (CI).
All p-values were two sided and we considered p-values < 0.05 as significant. The statistical
analyses were conducted using SPSS software (version 29) [12].

3. Results
3.1. Sample Characteristics

In this sample, most of the adolescents were male (71.4%) and 81.4% were 15–17 years
old (Table 1). Approximately 43.0% were White non-Hispanic followed by 23.0% Black
non-Hispanic and Hispanic. Over 60% reported dependent living, 9.2% had at least one
arrest in the past 30 days, 59.0% started using cannabis at age 12–14 years old, and over
one-third reported co-occurring mental health and substance use disorders. The primary
referral source was the judicial system (38.5%), individual/self-referral (20.3%), and other
health care providers (14.8%), while ambulatory, non-intensive outpatient was the most
common treatment setting (72.1%). Most adolescents spent 2–6 months in treatment.

Table 1. Bivariable associations between CUD treatment outcomes and sample characteristics in
adolescents with no prior treatment episodes: 2018–2021 Treatment Episode Data Set-Discharges.

Characteristics Full Sample
n (%)

Did Not Complete
Treatment

n = 25,324 (63.2%)
n (%)

Completed Treatment
n = 14,730 (36.8%)

n (%)
p-Value

Gender 0.082

Male 28,586 (71.4) 71.7 70.9

Female 11,460 (28.6) 28.3 29.1

Age at admission 0.523

12–14 years 7467 (18.6) 18.7 18.5

15–17 years 32,587 (81.4) 81.3 81.5

Race/ethnicity <0.001

White, non-Hispanic 16,972 (43.4) 44.8 41.1

Black, non-Hispanic 8943 (22.9) 24.9 19.4

Hispanic 8955 (22.9) 21.2 25.8

American Indian/Alaska Native 723 (1.8) 1.7 2.2
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Table 1. Cont.

Characteristics Full Sample
n (%)

Did Not Complete
Treatment

n = 25,324 (63.2%)
n (%)

Completed Treatment
n = 14,730 (36.8%)

n (%)
p-Value

Native Hawaiian/Pacific Islander/Asian
Pacific Islander 1248 (3.2) 1.8 5.6

Asian 497 (1.3) 1.0 1.8

Other 1744 (4.5) 4.7 4.1

Living arrangements <0.001

Homeless 132 (0.4) 0.4 0.2

Dependent living 22,646 (61.1) 59.0 64.4

Independent living 14,290 (38.6) 40.6 35.3

Arrests in past 30 days <0.001

None 34,304 (90.9) 87.5 96.2

Once 2749 (7.3) 9.9 3.1

Two or more times 705 (1.9) 2.6 0.7

Age at first use of cannabis (years) <0.001

11 years and under 5691 (14.4) 15.3 12.9

12–14 23,258 (58.8) 59.4 57.8

15–17 10,615 (16.8) 25.4 29.4

Co-occurring mental health and substance
use disorders <0.001

Yes 13,728 (37.4) 41.3 30.3

No 22,959 (62.6) 58.7 69.7

Co-substance use at admission <0.001

Yes 13,633 (34.0) 35.3 31.9

No 26,421 (66.0) 64.7 68.1

Referral source <0.001

Individual/self-referral 7974 (20.3) 20.9 19.2

Alcohol/drug use care provider 1356 (3.5) 4.3 2.0

Other health care provider 5802 (14.8) 14.6 15.1

School 3866 (9.8) 9.3 10.7

Employer/EAP 596 (1.5) 0.6 3.2

Other community referral 4553 (11.6) 12.1 10.7

Court/criminal justice 15,128 (38.5) 38.2 39.0

Treatment service/setting <0.001

Detox, 24 h, free-standing residential 333 (0.8) 0.8 0.9

Rehab/residential, short term (30 days
or fewer) 500 (3.7) 3.4 4.4

Rehab/residential, long term (>30 days) 3236 (8.1) 7.3 9.5

Ambulatory, intensive outpatient 6084 (15.2) 15.4 14.8

Ambulatory, non-intensive outpatient 28,883 (72.1) 73.2 70.4
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Table 1. Cont.

Characteristics Full Sample
n (%)

Did Not Complete
Treatment

n = 25,324 (63.2%)
n (%)

Completed Treatment
n = 14,730 (36.8%)

n (%)
p-Value

Length of stay <0.001

1 month or less 9876 (24.7) 33.6 9.3

2–3 months 11,692 (29.2) 28.5 30.3

4–6 months 11,298 (28.2) 22.7 37.8

7–12 months 5513 (13.8) 11.3 18.1

>12 months 1675 (4.2) 4.0 4.5

3.2. Treatment Outcomes for CUD

In this sample, only 36.8% of adolescents with CUD completed their treatment (Table 1).
Figure 1 shows that treatment completion remained about the same from 2018 to 2021,
ranging from 36.9% in 2019 to 33.8% in 2021, which constituted the lowest completion
percentage in this period. The most common reasons for not completing treatment in all
years were dropping out of treatment (28.4%), transferring to another facility (17.0%), and
being terminated by the facility (9.7%) (Figure 2).

 

Figure 1. Trends in treatment completion status for cannabis use disorder in adolescents: 2018–2021
Treatment Episode Data Set-Discharges (TEDS-D).

3.3. CUD Treatment Outcomes and Sample Characteristics in Bivariable Analysis

Gender and age differences in treatment completion were minimal, with males and
younger adolescents having a lower likelihood of completing treatment (Table 1). Hispanic
adolescents and those identifying as Native Hawaiian/Pacific Islander/Asian Pacific Is-
lander were more likely to complete treatment. In contrast, Black and White non-Hispanic
adolescents were less likely to complete treatment. Adolescents in dependent living ar-
rangements had significantly higher completion rates (64.4%), while it was significantly
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lower for those in independent living (35.3%) or homeless situations (0.2%) (p < 0.001).
In addition, a history of arrests in the past 30 days was associated with lower treatment
completion rates. Adolescents who began using cannabis at 11 years or younger had a
significantly lower completion rate (12.9%), while it was higher for those who started at
15–17 years (p < 0.001). Adolescents with co-occurring mental and substance use disorders
(30.3%) and the use of substances other than cannabis at admission (31.9%) were less likely
to complete treatment.

 

Figure 2. Trends in treatment outcomes for cannabis use disorder among adolescents who did not
complete treatment, 2018–2021 Treatment Episode Data Set- Discharges (TEDS-D).

Those referred from employers/EAPs and schools had significantly higher completion
rates. Furthermore, adolescents whose treatment service/setting was either short or long-
term rehab/residential had a higher likelihood of completing treatment (4.4% and 9.5%,
respectively). Adolescents who stayed in treatment for 4–6 months had higher completion
rates (37.8%), while those with stays longer than 12 months showed no marked difference.
Adolescents staying for less than 1 month had the lowest completion rates (9.3% for
completed treatment versus 33.6% for not completed).

3.4. CUD Treatment Completion and Sample Characteristics in Multivariable Analyses

Table 2 shows the ORs and 95% CI for associations between CUD treatment completion
and sample characteristics. Males had a slightly lower likelihood of completing treatment
compared to females (OR = 0.95, 95% CI: 0.91–0.99). Regarding racial and ethnic differences,
Black non-Hispanic adolescents had significantly lower odds of treatment completion
(OR = 0.79, 95% CI: 0.75–0.84) relative to their White counterparts. In contrast, Native
Hawaiian/Pacific Islander/Asian Pacific Islander (OR = 2.31, 95% CI: 2.04–2.61), Hispanic
(OR = 1.13, 95% CI: 1.08–1.19), and Asian (OR = 1.56, 95% CI: 1.31–1.86) adolescents
had higher odds of completing treatment compared to White non-Hispanic adolescents.
Adolescents in independent living (OR = 0.82, 95% CI: 0.79–0.86) or homeless (OR = 0.50,
95% CI: 0.35–0.73) situations had lower odds of treatment completion compared to those
in dependent living arrangements. Additionally, having one and ≥2 arrests in the past
30 days was associated with significantly lower odds of treatment completion (OR = 0.33,
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95% CI: 0.29–0.36; OR = 0.24, 95%, CI: 0.19–0.29, respectively) compared to adolescents
with no arrests.

Table 2. Logistic regression assessing associations between cannabis use disorder treatment comple-
tion and sample characteristics in adolescents with no prior treatment episodes: 2018–2021 Treatment
Episode Data Set-Discharges.

Characteristics Treatment Completion
Odds Ratio (95% Confidence Interval)

Gender

Male 0.95 (0.91–0.99)

Female Reference

Age at admission

12–14 years 0.98 (0.93–1.04)

15–17 years Reference

Race/ethnicity

White, non-Hispanic Reference

Black, non-Hispanic 0.79 (0.75–0.84)

Hispanic 1.13 (1.08–1.18)

American Indian/Alaska Native 1.12 (0.98–1.28)

Native Hawaiian/Pacific Islander/Asian
Pacific Islander 2.31 (2.04–2.61)

Asian 1.56 (1.31–1.86)

Other 0.88 (0.79–0.96)

Living arrangements

Homeless 0.50 (0.35–0.73)

Dependent living Reference

Independent living 0.82 (0.79–0.86)

Arrests in the past 30 days

None Reference

Once 0.33 (0.29–0.36)

Two or more times 0.24 (0.19–0.29)

Age at first use of cannabis (years)

11 years and under 0.66 (0.62–0.71)

12–14 0.79 (0.75–0.83)

15–17 Reference

Co-occurring mental and substance
use disorders

Yes 0.79 (0.77–0.84)

No Reference

Co-substance use at admission

Yes 0.84 (0.81–0.88)

No Reference
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Table 2. Cont.

Characteristics Treatment Completion
Odds Ratio (95% Confidence Interval)

Referral source

Individual/self-referral 0.82 (0.77–0.86)

Alcohol/drug use care provider 0.76 (0.68–0.84)

Other health care provider 0.89 (0.84–0.95)

School 1.16 (1.08–1.24)

Employer/EAP 3.75 (3.06–4.59)

Other community referral 0.86 (0.81–0.92)

Court/criminal justice Reference

Treatment service/setting

Detox, 24 h, free-standing residential 2.89 (2.44–3.44)

Rehab/residential, short term (30 days
or fewer) 2.06 (1.88–2.25)

Rehab/residential, long term (>30 days) 2.69 (2.50–2.90)

Ambulatory, intensive outpatient 1.01 (0.95–1.07)

Ambulatory, non-intensive outpatient Reference

Length of stay

1 month or less 0.18 (0.17–0.21)

2–3 months 0.68 (0.61–0.75)

4–6 months 1.19 (1.08–1.32)

7–12 months 1.26 (1.13–1.39)

>12 months Reference

Year of discharge

2018 Reference

2019 0.97 (0.93–1.02)

2020 0.83 (0.79–0.88)

2021 0.90 (0.85–0.96)
Bolded results indicate significant findings at p-value < 0.05.

Adolescents who began using cannabis at 11 years or younger had a significantly
lower likelihood of treatment completion (OR = 0.66, 95% CI: 0.62–0.71) than those between
15 and 17 years of age. Adolescents with co-occurring mental and substance use disorders
had lower odds of treatment completion (OR = 0.79, 95% CI: 0.77–0.84) relative to those
without co-occurring mental and substance use disorders. Co-substance use at admission
was also associated with significantly lower odds of treatment completion (OR = 0.84,
95% CI: 0.81–0.88).

Referrals from employers/EAP (OR = 3.75, 95% CI: 3.06–4.59) and school (OR = 1.16,
95% CI: 1.08–1.24) were associated with significantly higher odds of treatment completion,
while self-referrals (OR = 0.82, 95% CI: 0.77–0.86) and referrals from alcohol/drug use
care providers (OR: 0.76, 95% CI: 0.68–0.84) were associated with lower odds of treatment
completion compared to court/criminal justice referrals. Adolescents in detox (OR = 2.89,
95% CI: 2.44–3.44), short-term (OR = 2.06, 95% CI: 1.88–2.25), or long-term (OR = 2.69,
95% CI: 2.50–2.90) residential settings were significantly more likely to complete treatment
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than those in an ambulatory, non-intensive outpatient setting. A stay of 4–6 months and
7–12 months was associated with higher odds of treatment completion (OR = 1.19, 95% CI:
1.08–1.32; OR = 1.26, 95% CI: 1.13–1.39, respectively), while stays of 1 month or less were
associated with significantly lower odds (OR = 0.18, 95% CI: 0.17–0.21) when compared
to >12 months. Adolescents discharged in 2020 (OR = 0.83, 95% CI: 0.79–0.88) and 2021
(OR = 0.90, 95% CI: 0.85–0.96) had significantly lower odds of completing treatment com-
pared to those in 2018.

4. Discussion
From 2018 to 2021, completion rates in US adolescents for CUD aged 12 to 17 years

of age were similar and low. Specifically, the percentages for completion rates ranged
from 36.9% in 2019 to 33.8% in 2021. The most common reasons for not completing
treatment in all years were dropping out of treatment, transferring to another facility, and
being terminated by the facility. These findings reflect well-documented challenges in
adolescent substance use treatment [13] and are compatible with prior research indicating
that traditional treatment approaches have not yielded satisfactory retention and abstinence
rates. For instance, in a study evaluating adaptive treatment (AT) strategies for adolescents
who struggled to achieve abstinence, only 37% of them completed the AT phase, and just
27% successfully achieved abstinence [14]. Both studies highlight the need for innovative,
integrative approaches to enhance treatment efficacy. Incorporating wraparound services,
addressing social determinants of health, and integrating family and community-based
interventions may improve engagement and outcomes in this population.

In addition, the findings of the present study show that males were less likely to
complete treatment than females. However, the narrowing gender gap in cannabis use as it
becomes more socially accepted among females may complicate these trends [1,15]. Black
and White adolescents also had lower completion rates. These patterns align with national
data indicating higher cannabis use among males and Black adolescents but lower access
to and completion of treatment [16,17]. Despite the overall increase in recreational cannabis
use following legalization [18], Black and White adolescents may face unique barriers that
limit their likelihood of success in treatment programs in conjunction with likely a wider
acceptance of cannabis as a social drug. These disparities highlight the urgent need for
tailored interventions that address the unique socioeconomic and cultural needs and beliefs
and acceptability of cannabis in these racial/ethnic populations as perhaps a safe drug.

Furthermore, adolescents in dependent living arrangements had higher treatment
completion rates, while those in independent or homeless situations showed significantly
lower success rates. Youth experiencing homelessness face disproportionately high rates of
mental health and substance use challenges, making treatment engagement and completion
more difficult [13,19,20]. These findings further emphasize the need for tailored interven-
tions that address both housing stability and early prevention strategies, particularly for
vulnerable youth experiencing homelessness and comorbid mental health issues. Ensur-
ing access to stable housing and providing early interventions could improve treatment
engagement and outcomes for these at-risk populations [21].

Early cannabis use also emerged as a strong predictor of lower treatment comple-
tion. Adolescents who begin using cannabis at younger ages tend to develop more se-
vere substance use disorders, which compounds the challenges in completing treatment.
Research consistently links early cannabis initiation with worse cognitive, psychologi-
cal, and social outcomes [4], which further complicates recovery efforts. These findings
highlight the critical need for earlier intervention to prevent substance use initiation, par-
ticularly for cannabis. Evidence shows that a significant proportion of adults admitted
to substance use treatment began using substances as early as age 11 or younger [22].
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Adolescents who started using cannabis before age 15 had notably lower treatment comple-
tion rates, underscoring the importance of beginning prevention efforts in elementary or
middle school.

Existing prevention programs that focus on “zero tolerance” have proven ineffective,
highlighting the need for culturally relevant, evidence-based alternatives that are both
inclusive and multifaceted [23,24]. Approaches that incorporate parent training and com-
munity involvement have shown promising results in early intervention efforts. Investing
in research to develop and test such interventions is critical, especially for younger children,
and should be sustained through middle and high school, when substance use typically
accelerates [25]. Engaging parents, families, and communities in prevention initiatives, as
well as communicating the importance of early intervention to policymakers and stakehold-
ers, is key to expanding and improving these efforts. Comprehensive strategies addressing
these needs could help reduce the number of adolescents who develop severe substance
use disorders, improving treatment outcomes in later years.

Referral sources played a significant role in treatment outcomes in this study, with
adolescents referred by schools, employers, or the legal system exhibiting higher com-
pletion rates compared to those who self-referred. This may reflect external pressures,
such as compliance with school or court requirements, which can motivate adherence.
However, such pressures do not necessarily foster intrinsic motivation or ensure long-term
recovery. Leveraging these external support systems while simultaneously addressing
internal motivators for sustained behavioral change is essential for improving outcomes.
This underscores the critical importance of external support structures, particularly in
environments such as schools, where adolescents can be monitored more closely. The
findings highlight the value of strengthening collaborations between educational institu-
tions and treatment providers, which could improve both treatment retention and overall
success for adolescents with CUD. By funding school-based treatment programs and
fostering partnerships between education and health care systems, these collaborations
can ensure more effective referral processes and tailored interventions that better meet
adolescents’ needs.

Furthermore, one of the key factors influencing treatment outcomes was the length of
stay. In particular, stays ranging from 4 to 12 months were linked to a higher likelihood of
completing CUD treatment. Similar findings have been observed in previous studies in
non-adolescent populations [26] while others indicate that 90 days is the minimum recom-
mended duration for treatment across substances [13]. As cannabis becomes more widely
available, the demand for longer, more effective, and potentially more comprehensive
treatments for CUD, especially for vulnerable populations such as adolescents, is likely
to grow [26].

This study has some unique advantages. The data derive from a large, nationally
representative sample of clients. This enhances the generalizability of our findings across
diverse adolescent populations. However, several limitations must be noted. The reliance
on self-reported data may introduce biases such as underreporting and social desirability
bias. In addition, the data set only includes facilities receiving public funding, limiting
the generalizability to private treatment centers or other settings. The data set focuses on
discharge outcomes, lacking insight into long-term recovery and relapse rates, which are
critical to fully understanding treatment success. The absence of detailed information on
certain outcomes, such as the specific reasons (e.g., personal, systemic, or logistical barriers)
for dropping out of treatment, restricts our ability to gain deeper insights into treatment
completion. The data set also does not have details on therapeutic interventions and
medications used, limiting the ability to evaluate treatment approaches, such as behavioral
therapies or pharmacological treatments, relative to treatment completion. While cannabis
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use frequency at admission and discharge is captured, significant missing data, particularly
in adolescents, prevented its inclusion in this analysis. Moreover, treatment completion
is widely considered a critical milestone, as it is associated with better post-treatment
outcomes in other substance use disorders. However, the lack of follow-up or longitudinal
data on post-discharge relapse or functional outcomes limits the scope of conclusions we
can draw. Finally, this study lacks data on key psychosocial vulnerabilities such as trauma
history, adverse childhood experiences, family dynamics, peer influence, educational
challenges, and access to social support systems, all of which are critical in shaping the
trajectory of treatment outcomes in young people.

These limitations in the present study underscore the need for future research that
includes longitudinal data to evaluate sustained recovery and relapse rates among ado-
lescents, as well as more comprehensive data on treatment modalities and cannabis use
patterns. In addition, it is important to gather detailed reliable data on cannabis use,
including frequency, type of product, quantity, and methods of consumption. To bet-
ter understand treatment engagement and outcomes, psychosocial data such as adverse
childhood experiences, family support structures, and other social determinants of health
should also be collected. These factors are often closely linked to substance use behaviors
and treatment success. Investigating the impact of co-occurring mental health disorders,
which significantly affect treatment outcomes, is also critical. Lastly, culturally tailored
interventions should be prioritized to address treatment disparities and improve retention
rates in this vulnerable population.

5. Conclusions
This study provides valuable insights into the factors influencing treatment completion

for CUD among adolescents, revealing significant disparities across demographic and
treatment-related characteristics. The findings underscore the critical role that external
support systems, such as schools and legal systems, play in facilitating treatment success.
Overall, the impact of early cannabis use and co-occurring mental health disorders further
emphasize the complexity of achieving successful outcomes for adolescents with CUD.
Furthermore, the consistently lower treatment completion rates among non-Hispanic Black
and White adolescents as well as youth experiencing homelessness underscore the need
for further research to understand why treatment interventions are less effective for these
populations. Future research should also examine treatment programs for adolescent
CUD in other industrialized countries as insights gained may help enhance treatment
approaches and outcomes in the US. Addressing these multifaceted challenges requires
dedicated funding for research initiatives focused on treatment approaches for CUD among
vulnerable populations. It also requires comprehensive and culturally relevant strategies to
improve treatment access and outcomes for all adolescents.

Author Contributions: Conceptualization, P.K., H.M., J.O. and S.S.; methodology, P.K., H.M., J.O.,
S.S. and C.H.H.; software, H.M., J.O. and S.S.; validation, H.M., J.O., S.S. and P.K.; formal analysis,
H.M., J.O., S.S. and P.K.; investigation, H.M., J.O. and S.S.; resources, H.M., J.O., S.S. and P.K.; data
curation, H.M., J.O. and S.S.; writing—original draft preparation, H.M., J.O., S.S., P.K. and M.C.M.;
writing—review and editing, M.C.M., C.H.H., P.K., L.S. and M.L.D.; visualization, H.M., J.O. and S.S.;
supervision, P.K.; project administration, P.K.; funding acquisition, P.K. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.



Pediatr. Rep. 2025, 17, 74 13 of 14

Institutional Review Board Statement: Ethical review and approval were waived for this study due
to use public data from Substance Abuse and Mental Health Services Administration (SAMHSA).
Treatments Episode Data Set Discharges (2018–2021). Available at https://www.samhsa.gov/data/
data-we-collect/teds-treatment-episode-data-set (accessed on 3 June 2024).

Informed Consent Statement: Patient consent was waived due to use of public data to analysis with
no direct involvement of human subjects.

Data Availability Statement: The data presented in the study are openly available in the Treatments
Episode Data Set Discharges at https://www.samhsa.gov/data/data-we-collect/teds-treatment-
episode-data-set (accessed on 3 June 2024).

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Yang, J.; Mejia, M.C.; Sacca, L.; Hennekens, C.H.; Kitsantas, P. Trends in marijuana use among adolescents in the United States.

Pediatr. Rep. 2024, 16, 872–879. [CrossRef] [PubMed]
2. Patrick, M.E.; Miech, R.A.; Johnston, L.D.; O’Malley, P.M. Monitoring the Future Panel Study Annual Report: National Data on

Substance Use Among Adults Ages 19 to 60, 1976–2022; Monitoring the Future Monograph Series; Institute for Social Research,
University of Michigan: Ann Harbor, MI, USA, 2023.

3. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; text rev.; American Psychiatric
Association: Washington, DC, USA, 2022. [CrossRef]

4. Lawn, W.; Mokrysz, C.; Lees, R.; Trinci, K.; Petrilli, K.; Skumlien, M.; Borissova, A.; Ofori, S.; Bird, C.; Jones, G.; et al. The
CannTeen Study: Cannabis use disorder, depression, anxiety, and psychotic-like symptoms in adolescent and adult cannabis
users and age-matched controls. J. Psychopharmacol. 2022, 36, 1350–1361. [CrossRef]

5. Meier, M.H.; Caspi, A.; Cerdá, M.; Hancox, R.J.; Harrington, H.; Houts, R.; Poulton, R.; Ramrakha, S.; Thomson, W.M.; Moffitt,
T.E. Associations between cannabis use and physical health problems in early midlife: A longitudinal comparison of persistent
cannabis vs. tobacco users. JAMA Psychiatry 2014, 75, 679–686. [CrossRef] [PubMed]

6. Silins, E.; Horwood, L.J.; Patton, G.C.; Fergusson, D.M.; A Olsson, C.; Hutchinson, D.M.; Spry, E.; Toumbourou, J.W.; Degenhardt,
L.; Swift, W.; et al. Young adult sequelae of adolescent cannabis use: An integrative analysis. Lancet Psychiatry 2014, 1, 286–293.
[CrossRef]

7. Shanahan, L.; Steinhoff, A.; Bechtiger, L.; Copeland, W.E.; Ribeaud, D.; Eisner, M.; Quednow, B.B. Frequent teenage cannabis use:
Prevalence across adolescence and associations with young adult psychopathology and functional well-being in an urban cohort.
Drug Alcohol Depend. 2021, 228, 109063. [CrossRef]

8. Litt, M.D.; Kadden, R.M.; Tennen, H.; Petry, N.M. Individualized assessment and treatment program (IATP) for cannabis use
disorder: Randomized controlled trial with and without contingency management. Psychol. Addict. Behav. 2020, 34, 40–51.
[CrossRef] [PubMed] [PubMed Central]

9. Bobb, A.J.; Hill, K.P. Behavioral Interventions and Pharmacotherapies for Cannabis Use Disorder. Curr. Treat. Options Psychiatry
2014, 1, 163–174. [CrossRef]

10. Mennis, J.; Stahler, G.J.; McKeon, T.P. Young adult cannabis use disorder treatment admissions declined as past month cannabis
use increased in the U.S.: An analysis of states by year, 2008–2017. Addict. Behav. 2021, 123, 107049. [CrossRef] [PubMed]

11. SAMHSA. Treatment Episode Data Set Discharges (TEDS-D) 2021: Public Use File (PUF) Codebook; Center for Behavioral Health
Statistics and Quality, Substance Abuse and Mental Health Services Administration: Rockville, MD, USA, 2023. Available online:
https://www.samhsa.gov/data/ (accessed on 25 September 2024).

12. IBM Corp. IBM SPSS Statistics for Windows, version 29.0 [Computer Software]; IBM Corp.: Armonk, NY, USA, 2024. Available
online: https://www.ibm.com/products/spss-statistics (accessed on 29 June 2024).

13. National Institute on Drug Abuse (NIDA). Principles of Adolescent Substance Use Disorder Treatment: A Research-Based Guide;
National Institute on Drug Abuse: Bethesda, MD, USA, 2014. Available online: https://archives.nida.nih.gov/publications/
principles-adolescent-substance-use-disorder-treatment-research-based-guide (accessed on 29 June 2024).

14. Kaminer, Y.; Ohannessian, C.M.; Burke, R.H. Adolescents with cannabis use disorders: Adaptive treatment for poor responders.
Addict. Behav. 2017, 70, 102–106. [CrossRef] [PubMed]

15. Grant, B.F.; Saha, T.D.; Ruan, W.J.; Goldstein, R.; Chou, S.P.; Jung, J.; Zhang, H.; Smith, S.M.; Pickering, R.P.; Huang, B.;
et al. Epidemiology of DSM-5 drug use disorder: Results from the National Epidemiologic Survey on Alcohol and Related
Conditions-III. JAMA Psychiatry 2016, 73, 39–47. [CrossRef] [PubMed]

https://www.samhsa.gov/data/data-we-collect/teds-treatment-episode-data-set
https://www.samhsa.gov/data/data-we-collect/teds-treatment-episode-data-set
https://www.samhsa.gov/data/data-we-collect/teds-treatment-episode-data-set
https://www.samhsa.gov/data/data-we-collect/teds-treatment-episode-data-set
https://doi.org/10.3390/pediatric16040074
https://www.ncbi.nlm.nih.gov/pubmed/39449401
https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.1177/02698811221108956
https://doi.org/10.1001/jamapsychiatry.2016.0637
https://www.ncbi.nlm.nih.gov/pubmed/27249330
https://doi.org/10.1016/S2215-0366(14)70307-4
https://doi.org/10.1016/j.drugalcdep.2021.109063
https://doi.org/10.1037/adb0000491
https://www.ncbi.nlm.nih.gov/pubmed/31318225
https://pmc.ncbi.nlm.nih.gov/articles/PMC6980271
https://doi.org/10.1007/s40501-014-0013-6
https://doi.org/10.1016/j.addbeh.2021.107049
https://www.ncbi.nlm.nih.gov/pubmed/34303941
https://www.samhsa.gov/data/
https://www.ibm.com/products/spss-statistics
https://archives.nida.nih.gov/publications/principles-adolescent-substance-use-disorder-treatment-research-based-guide
https://archives.nida.nih.gov/publications/principles-adolescent-substance-use-disorder-treatment-research-based-guide
https://doi.org/10.1016/j.addbeh.2017.02.013
https://www.ncbi.nlm.nih.gov/pubmed/28232290
https://doi.org/10.1001/jamapsychiatry.2015.2132
https://www.ncbi.nlm.nih.gov/pubmed/26580136


Pediatr. Rep. 2025, 17, 74 14 of 14

16. Center for Behavioral Health Statistics and Quality. Racial/ethnic Differences in Substance Use, Substance Use Disorders, and Substance
Use Treatment Utilization Among People Aged 12 or Older (2015–2019); Substance Abuse and Mental Health Services Administration:
Rockville, MD, USA, 2021. Available online: https://www.samhsa.gov/data/ (accessed on 16 September 2024).

17. Centers for Disease Control and Prevention. Youth Risk Behavior Survey Data Summary & Trends Report: 2013–2023; U.S. Department
of Health and Human Services: Atlanta, GA, USA, 2024.

18. Martins, S.S.; Segura, L.E.; Levy, N.S.; Mauro, P.M.; Mauro, C.M.; Philbin, M.M.; Hasin, D.S. Racial and ethnic differences in
cannabis use following legalization in US states with medical cannabis laws. JAMA Netw. Open 2021, 4, e2127002. [CrossRef]
[PubMed]

19. Liu, M.; Koh, K.A.; Hwang, S.W.; Wadhera, R.K. Mental health and substance use among homeless adolescents in the US. JAMA
Netw. Open 2022, 327, 1820–1822. [CrossRef]

20. Wang, J.Z.; Mott, S.; Magwood, O.; Mathew, C.; Mclellan, A.; Kpade, V.; Gaba, P.; Kozloff, N.; Pottie, K.; Andermann, A. The
impact of interventions for youth experiencing homelessness on housing, mental health, substance use, and family cohesion: A
systematic review. BMC Public Health 2019, 19, 1528. [CrossRef] [PubMed]

21. SAMHSA’s Center for the Application of Prevention Technologies. Preventing Youth Marijuana Use: Factors Associated with Use;
Substance Abuse and Mental Health Services Administration: Rockville, MD, USA, 2017. Available online: https://solutions.edc.
org/sites/default/files/Preventing-Youth-Marijuana-use-Factors-Associated-with-Use_0.pdf (accessed on 4 August 2024).

22. Strashny, A. Age of substance use initiation among treatment admissions aged 18 to 30. In The CBHSQ Report; Substance Abuse
and Mental Health Services Administration: Rockville, MD, USA, 2014; pp. 1–9.

23. Tremblay, M.; Baydala, L.; Khan, M.; Currie, C.; Morley, K.; Burkholder, C.; Davidson, R.; Stillar, A. Primary substance use
prevention programs for children and youth: A systematic review. Pediatrics 2020, 146, e20192747. [CrossRef] [PubMed]

24. Office of the Surgeon General. Chapter 3; Prevention programs and policies. In Facing addiction in America: The Surgeon General’s
Report on Alcohol, Drugs, and Health; U.S. Department of Health and Human Services: Washington, DC, USA, 2016.

25. Miech, R.A.; Johnston, L.D.; Patrick, M.E.; O’Malley, P.M.; Bachman, J.G.; Schulenberg, J.E. Monitoring the Future National Survey
Results on Drug Use, 1975–2022: Secondary School Students; Monitoring the Future Monograph Series; Institute for Social Research,
University of Michigan: Ann Harbor, MI, USA, 2023. Available online: https://monitoringthefuture.org/wp-content/uploads/
2022/12/mtf2022.pdf (accessed on 15 October 2024).

26. Kitsantas, P.; Gimm, G.; Aljoudi, S.M. Treatment outcomes among pregnant women with cannabis use disorder. Addict. Behav.
2023, 144, 107723. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.samhsa.gov/data/
https://doi.org/10.1001/jamanetworkopen.2021.27002
https://www.ncbi.nlm.nih.gov/pubmed/34570205
https://doi.org/10.1001/jama.2022.4422
https://doi.org/10.1186/s12889-019-7856-0
https://www.ncbi.nlm.nih.gov/pubmed/31727031
https://solutions.edc.org/sites/default/files/Preventing-Youth-Marijuana-use-Factors-Associated-with-Use_0.pdf
https://solutions.edc.org/sites/default/files/Preventing-Youth-Marijuana-use-Factors-Associated-with-Use_0.pdf
https://doi.org/10.1542/peds.2019-2747
https://www.ncbi.nlm.nih.gov/pubmed/32769198
https://monitoringthefuture.org/wp-content/uploads/2022/12/mtf2022.pdf
https://monitoringthefuture.org/wp-content/uploads/2022/12/mtf2022.pdf
https://doi.org/10.1016/j.addbeh.2023.107723
https://www.ncbi.nlm.nih.gov/pubmed/37094455

	Introduction 
	Materials and Methods 
	Data and Study Sample 
	Measures 
	Statistical Analysis 

	Results 
	Sample Characteristics 
	Treatment Outcomes for CUD 
	CUD Treatment Outcomes and Sample Characteristics in Bivariable Analysis 
	CUD Treatment Completion and Sample Characteristics in Multivariable Analyses 

	Discussion 
	Conclusions 
	References

