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Abstract
Introduction: Compared to older adults, emerging adults 
treated for substance use disorders (SUDs) are more likely to 
have unfavorable outcomes. However, few studies have in-
vestigated the baseline characteristics and treatment out-
comes of emerging adults in inpatient SUD treatment. Aims: 
This study investigated differences in demographic and clin-
ical characteristics and treatment outcomes (relapse or treat-
ment discontinuation) among emerging adult and adult in-
patients. Prospective associations between baseline charac-
teristics and unfavorable treatment outcomes were also 
analyzed across both patient groups. Methods: A prospec-
tive cohort study was conducted among inpatients (n = 499) 
at 4 SUD treatment centers in Norway. The sample included 
emerging adult patients aged 18–25 years (n = 149) and 
adult patients above 25 years (n = 350). Medical records pro-

vided data on sociodemographic variables, substance use 
characteristics, diagnoses, and treatment completion status. 
Self-reported measures, including age of onset of substance 
use, motivation, and mental distress, were completed within 
2 weeks of admission to treatment. A telephone interview 3 
months after discharge provided information about relaps-
es. Results: Emerging adults had a more adverse risk profile 
in terms of demographic characteristics, clinical variables, 
and treatment outcomes. Multivariable results showed that 
polysubstance use and an attention deficit hyperactivity dis-
order (ADHD) diagnosis were the strongest predictors of un-
favorable treatment outcomes for emerging adults. For old-
er adults, only baseline mental distress was a significant pre-
dictor of unfavorable treatment outcomes. Conclusions: 
Treatment and follow-up initiatives could be better tailored 
for emerging adults. Identification of treatment needs 
among emerging adults manifesting polysubstance use and 
ADHD may reduce the likelihood of unfavorable treatment 
outcomes in this patient group. © 2020 The Author(s)
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Introduction

According to population-based surveys, emerging 
adulthood (18–25 years) [1, 2] is the period with the high-
est prevalence of alcohol and drug use. For instance, 21% 
of Americans aged 18–25 years reported having used 
marijuana in the previous 30 days and 39% reported 
binge use of alcohol [3]. The ages between 18 and 25 years 
are still critical for brain development and maturation, 
especially with respect to prefrontal regulation of limbic 
functions, critical to approaching or avoidant behaviors. 
These are underlying functions for regulating future-ori-
ented behavior and making risky decisions, such as sub-
stance abuse [4]. Therefore, this is a period where the use 
of substances may be particularly harmful [5] especially 
with respect to psychological dysfunction [4]. Available 
data from the USA show that among emerging adults, 
about 1 in 7 has a substance use disorder (SUD) [6] and 
that this age group represents about 30% of all patients in 
specialized SUD treatment [7].

Emerging adults admitted to SUD treatment usually 
have an early age of substance use onset, typically between 
10 and 14 years [8]. Early-onset substance use is associ-
ated with a broad array of interrelated risk factors for psy-
chosocial maladjustment [9, 10], including attention def-
icit hyperactivity disorders (ADHD) [11] and other men-
tal health problems [12], lower educational attainment 
[13], and reduced satisfaction with life [14]. Hence, 
emerging adults in SUD treatment represent a potential-
ly challenging patient population that may be at increased 
risk of poor treatment outcomes (e.g., dropout, relapse to 
substance abuse, or readmissions).

Few studies have investigated the characteristics of the 
emerging adults who enter inpatient SUD treatment and 
the factors that are important for their treatment out-
comes. The available research comparing emerging adults 
with older patients in SUD treatment has suggested that 
emerging adults have distinct characteristics at treatment 
entry. For example, emerging adults appear to have more 
behavioral and legal problems, as well as more conflicts 
with family and close friends [15]. Emerging adults were 
also more likely to use illicit drugs, especially cannabis, 
compared with their adult counterparts who were more 
likely to report alcohol use [15–18]. Moreover, an exami-
nation of the prevalence of co-occurring psychiatric dis-
orders in adolescents and adults admitted to SUD treat-
ment [19] suggested that emerging adults were more like-
ly to present with co-occurring mental health and 
neurodevelopmental problems, particularly ADHD and 
conduct disorders, compared with older age groups. It 

has been suggested that baseline perceived stress and psy-
chiatric comorbidity are associated with SUD treatment 
seekers’ motivation to change their substance use behav-
ior [20]. For emerging adults, the motivation for chang-
ing their substance use may be an important factor in the 
establishment of therapeutic alliances [21] and may pre-
dict their substance use treatment outcomes [22]. Some 
studies have found that emerging adults reported being 
less motivated at treatment entry compared with older 
adults [15, 16]; however, others did not find such baseline 
differences [18].

The few available studies regarding SUD treatment 
outcomes among emerging adults have also revealed in-
consistent results. For instance, both Sinha et al. [16] and 
Schuman-Olivier et al. [23] suggested that more emerg-
ing adults dropped out of SUD treatment and relapsed to 
substance use compared with older adults. In contrast, 
Morse and MacMaster [18] found no differences in sub-
stance use outcomes between emerging adults and older 
opiate users following inpatient SUD treatment. In our 
previous research [24], bivariable results revealed that pa-
tients who dropped out of inpatient SUD treatment were 
more likely to be below 25 years. However, emerging 
adult age status was not a significant predictor of dropout 
in multivariable analyses including demographic, sub-
stance use, and psychological predictor variables. This 
finding may reflect that not emerging adult age per se was 
of relevance for SUD treatment outcome but rather the 
characteristics associated with emerging adulthood. Al-
though emerging adults may represent a group with high-
er probability of SUD treatment dropout, relatively few 
previous studies have investigated the underlying factors 
that may predict unfavorable treatment outcomes in this 
group. Moreover, the findings from available research on 
these issues have limited generalizability owing to the use 
of selected samples, such as forensic populations [16], 
opiate users [18], and patients in buprenorphine-assisted 
treatment [23]. The current study will extend existing re-
search by comparing the characteristics of emerging 
adults and older adults in inpatient SUD treatment and 
the impact of baseline psychological and substance use 
characteristics on SUD treatment outcomes in these 2 
subpopulations. The study will contribute to the current 
literature on emerging adults in SUD treatment and pro-
vide important knowledge that may be used to optimize 
their treatment processes and outcomes. The aims of the 
current study were as follows.

To compare baseline sociodemographic, psychosocial, 
and clinical characteristics (e.g., gender, education level, 
mental distress, motivation, SUD diagnoses, and comor-
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bid mental health disorders) between emerging adults en-
tering inpatient SUD treatment and adult patients. To in-
vestigate differences in treatment outcomes between 
emerging adults and adult patients in terms of propor-
tions with unfavorable (i.e., relapse or treatment discon-
tinuation (dropout)) and favorable treatment outcomes 
(i.e., no relapse or treatment completion). To analyze 
prospectively the associations between baseline charac-
teristics and unfavorable treatment outcomes in emerg-
ing adults compared to older adults.

Materials and Methods

Design and Setting
The data were drawn from a prospective cohort study of pa-

tients consecutively admitted to inpatient treatment in 4 public 
substance use clinics from August 2014 to December 2016. The 
clinics represent the largest SUD treatment centers in central Nor-
way and cover most of the interdisciplinary specialized treatment 
approaches provided for the SUD population in this region. The 
centers provide treatment for people aged 18 years and above with 
severe substance misuse and polysubstance use. A comprehensive 
treatment program is provided by a combination of counseling, 
group, and individual therapy, including milieu and cognitive-be-
havioral therapies, which are common SUD treatment approaches 
in Norway and most European countries (European Monitoring 
Center for Drugs and Drug Addiction, 2014). Patients undergo up 
to 14 days of detoxification prior to intake if necessary. Inpatient 
treatment requires patients to abstain from drug and alcohol dur-
ing the treatment stay; however, because SUD is by nature subject 
to relapse, patients are generally offered readmittance after ade-
quate detoxification, should they relapse.

Among 598 eligible patients, 93 declined to participate and 2 
were not approached due to mental distress. In addition, 4 patients 
withdrew their consent to participate. The baseline gross sample 
comprised 499 patients (participation rate, 83%).

Dedicated research assistants, who had no conflicts of interest 
related to patient treatment, approached the patients. Patients who 
agreed to participate gave their informed written consent for fol-
low-up and assessment of their medical records. The participants 
responded to a standard questionnaire, including validated self-
report measures, 1–2 weeks after intake and at discharge from the 
unit. The research assistants were available to answer questions 
during this session. Subsequent follow-up interviews took place by 
telephone 3 months after discharge. The Regional Ethics Commit-
tee of Medical Research in Norway (application #2013/177) ap-
proved the study.

Inclusion Criteria
The inclusion criteria for the current study were emerging 

adults and their adult counterparts who were study participants at 
treatment centers providing treatment for severe substance and 
polysubstance use. Exclusion criteria were persons judged inca-
pable of giving consent to participate (e.g., due to high levels of 
mental distress).

Measures
Demographics
Information about age at treatment intake, gender, and educa-

tional attainment was collected from medical records. Education 
level was categorized as low (10 years primary and secondary edu-
cation or less = 1) or medium/high (high school/vocational school 
or more = 0).

Diagnoses
Medical records were used to collect information about SUD 

diagnoses (F10–F19) and comorbid psychiatric diagnoses (F20–
F99) classified according to the International Classification of Dis-
eases-10 (ICD-10) [25].

Substance Use and Treatment History
A measure of age of onset of substance use was included in the 

questionnaire filled in at treatment intake, by asking the question 
“How old were you the first time you used drugs?” Further infor-
mation about substance use was obtained from medical records. A 
variable for injecting drug use (yes/no) was based on information 
about whether the patient had ever injected drugs. Information 
about having 2 or more SUD diagnoses (F10–F19) was used to 
construct the polysubstance use variable (yes/no), whereas an il-
licit drug use variable (yes/no) was based on information about the 
type of drug used most frequently in the 6 months immediately 
before admission. Medical records also provided data about any 
previous SUD inpatient treatment stays.

Motivation
Baseline motivation was assessed with the Norwegian version 

[26] of the 5-item motivation subscale of the Circumstances, Mo-
tivation, Readiness, and Suitability instrument [27]. The items 
were answered on a 5-point Likert scale (completely disagree to 
totally agree), with higher scores indicating stronger intrinsic mo-
tivation for changing substance use behavior. The motivation scale 
had a Cronbach’s alpha coefficient (α) of 0.82 in the current cohort. 
The average computed motivation score was used in analyses.

Mental Distress
Baseline mental distress was measured using the self-reported 

Hopkins Symptom Checklist-10 [28]. The patients completed the 
Norwegian version of the 10-item scale [29] to rate how frequent-
ly they had experienced symptoms of depression and anxiety dur-
ing the past 7 days on a 4-point scale from 1 (not at all) to 4 (ex-
tremely). The scale had a Cronbach’s α of 0.89 in the current co-
hort. The average score was used in analyses.

Treatment Outcome: Unfavorable or Favorable Outcomes
The treatment outcome measure was a dichotomized score of 

treatment response as either unfavorable or favorable based on 2 
crucial and related outcome measures frequently cited in SUD 
treatment research: relapse to substance use, for example [30], or 
treatment dropout [31]. Follow-up interviews 3 months after in-
patient treatment provided information about relapse. Patients 
were defined as having a relapse (i.e., return to regular use) [32] 
when they reported any drinking or drug use 2 or more times a 
week during the previous 4 weeks or being readmitted to SUD 
treatment (see also [33]). Information about dropout, defined as 
premature termination of the planned inpatient program (yes/no) 
[24], was collected from the medical records. Patients were as-
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signed an outcome score of 1 (unfavorable) if they had relapsed to 
substance use or 0 (favorable) if they reported no relapse at follow-
up. Among patients lost to follow-up, those who completed treat-
ment were included in the favorable outcome category, whereas 
those who dropped out of treatment were included in the unfavor-
able treatment category.

Statistical Analyses
The statistical procedures were performed using IBM SPSS Sta-

tistics (version 23; IBM SPSS, Armonk, NY, USA). Proportion tests 
and independent samples t tests were conducted to compare emerg-
ing adults and adult patients on the following variables: (1) demo-
graphic and baseline characteristics (i.e., substance use, mental dis-
tress, and motivation), (2) prevalence of SUD diagnoses and co-
morbid psychiatric diagnoses, and (3) treatment outcome status. 
Effect sizes were calculated using Cohen’s d or Cramér’s V. To ad-
dress the third aim of the study, that is, to analyze the associations 
between baseline characteristics and unfavorable treatment out-
comes in emerging adults compared to older adults, univariate pre-
dictors were first entered in separate binary logistic regression 
models with unfavorable treatment outcomes (yes/no) as the de-
pendent variable. Next, predictors from the first step that were sig-
nificantly (p value ≤0.10) associated with the outcome were entered 
simultaneously into a multivariable logistic regression model. A 
treatment center variable was entered as a covariate to adjust for the 
effect of long-term versus short-term treatment stay (1/0). The 
analyses were performed separately for emerging adults and older 
adults to illuminate any differences in predictor variables between 
the 2 samples. Variance inflation scores ranged from 1.063 to 1.437 
indicating that multicollinearity was not an issue [34].

Sensitivity Analysis
To assess any potential bias due to missing data on treatment 

outcome at 3-month follow-up (relapse/no relapse), multiple im-
putations with the fully conditional specification method were 
performed.

Results

Sample
In total, 499 patients fulfilled the inclusion criteria (see 

flowchart of the study sample in online suppl. Figure; see 
www.karger.com/doi/10.1159/000512156 for all online 
suppl. material), of whom 149 were emerging adult pa-
tients (age 18–25 years) and 350 were adult patients (>25 
years) (online suppl. Table shows the characteristics of 
the treatment sites and number of patients by site).

Sociodemographic and Psychosocial Characteristics 
among Emerging Adults and Adults
As shown in Table 1, there was a higher proportion of 

females (34%) in the emerging adult sample than in the 
adult sample (23%). The emerging adults were also more 
likely to have low education (57%) compared with adults 
(29%). There were more illicit drug users (94%) and more 
polysubstance users (77%) among emerging adults than 
among adults (65 and 52%, respectively). There were no 
significant differences in substance injection history be-
tween the 2 groups. The emerging adults had a younger 
age of onset of substance use than adults and were less 
likely (21%) than adults (79%) to have previous inpatient 
stays. Emerging adults reported overall lower treatment 
motivation than their older counterparts.

Clinical Characteristics of Emerging Adults Compared 
with Adults
Clinical characteristics in the 2 samples reflected that 

emerging adults were less likely to have a past-year alco-

Table 1. Demographic and baseline characteristics in emerging adults and adults

Total (N = 499) Emerging adults (n = 149) Adults (n = 350) p value Effect 
size(missing) mean (SD) 

or percent
(n) mean (SD) 

or percent
(n) mean (SD) 

or percent

Age of onset (11) 14.78 (3.99) (147) 14.17 (2.16) (341) 15.04 (4.54) 0.027 0.24
Age at intake (0) 34.95 (12.74) (149) 21.86 (2.04) (350) 40.53 (11.20) 0.000 0.58
Previous inpatient stay (yes) (3) 60.4 (149) 21.3 (348) 78.7 0.000 0.23
Female (1) 26.1 (149) 34.2 (349) 22.6 0.007 0.12
Lower education level (yes) (11) 37.1 (148) 56.8 (340) 28.5 0.000 0.27
Ever injected (yes) (2) 47.1 (149) 50.3 (348) 45.7 0.342 0.04
Illicit drug use (yes) (0) 73.3 (149) 94.0 (350) 64.6 0.000 0.30
Polysubstance use (yes) (23) 59.0 (137) 76.6 (339) 51.9 0.000 0.23
Mental distress (0) 2.16 (0.70) (149) 2.23 (0.71) (350) 2.12 (0.69) 0.112 0.15
Motivation index (0) 4.26 (0.77) (149) 4.01 (0.78) (350) 4.36 (0.73) 0.000 0.23

Significant p values (<0.05) are in bold.
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hol use disorder (58 vs. 32%) and more likely to have a 
wide range of past-year illicit drug use disorders than the 
adult group (Table 2). The strongest effect sizes for differ-
ences in past-year illicit drug use disorders were found for 
cannabis (75 vs. 33%), stimulants (54 vs. 34%), and seda-

tives (42 vs. 31%). Emerging adults were also more likely 
to have a past-year mental disorder (64 vs. 49%), and 
there were more patients diagnosed with ADHD in the 
emerging adults’ group (24 vs. 11%).

Table 2. Prevalence of past-year substance use diagnoses and other psychiatric diagnoses in emerging adults and adults

Diagnoses (N = 499), n Emerging adults 
(n = 149), %

Adults 
(n = 350), %

χ2 p value Effect size

Alcohol (F10) 239 32.1 57.5 25.19 0.000 0.23
Opioids (F11) 108 21.2 23.3 0.25 0.614 0.02
Cannabis (F12) 213 74.5 32.7 68.65 0.000 0.38
Sedatives (F13) 164 42.3 31.3 5.29 0.021 0.11
Cocaine (F14) 20 7.3 2.9 4.59 0.032 0.10
Stimulants (F15) 188 54.0 33.6 16.97 0.000 0.19
Hallucinogens (F16) 11 6.6 0.6 15.45 0.000 0.18
Multiple drugs (F19) 33 10.2 5.6 3.22 0.073 0.08
Affective disorders (F30–39) 92 21.5 17.1 1.31 0.253 0.05
Anxiety disorders (F40–48) 133 30.9 24.9 1.93 0.164 0.06
Personality disorders (F60–69) 66 12.1 13.7 0.24 0.622 0.02
ADHD (F90) 75 24.2 11.1 13.87 0.000 0.17
Other psychiatric disorders 49 13.4 8.3 3.11 0.078 0.08
Any mental disordera 265 63.8 48.6 9.68 0.002 0.14

ADHD, attention deficit hyperactivity disorder. Significant p values (<0.05) are in bold. a The most prevalent past-year comorbid 
mental disorders were affective disorders and anxiety disorders.

Table 3. Treatment outcomes in emerging adults and adults

Treatment outcomes Emerging adults 
(n = 149)

Adults 
(n = 350)

χ2 p value Effect 
size

n % n %

Unfavorable
Relapse at follow-up 43 28.9 77 22.0 2.69 0.100 0.07
Treatment dropout/not retaineda 25 16.8 31 8.9 6.58 0.010 0.12

Favorable
No relapse at follow-up 48 32.3 173 49.4 12.55 0.000 0.16
Completed treatment/not retainedb 33 22.1 69 19.7 0.38 0.537 0.03

The number of patients with unfavorable outcomes was statistically higher among emerging adults (45.7%) 
than adults (30.9%) (p = 0.000, V = 0.142). Significant p values (<0.05) are in bold. a The baseline characteristics 
for emerging adults who dropped out/not retained for follow-up were similar to those of emerging adults who 
relapsed at follow-up. Adults who dropped out/were not retained for follow-up were younger at intake (p < 0.05) 
and more likely to have a diagnosis of affective disorders than adults who relapsed at follow-up. b Emerging adults 
who completed treatment/not retained for follow-up were more likely to have lower education (p = 0.042) and 
more likely to be men (p = 0.048) than emerging adults who did not relapse at follow-up. Adults who completed 
treatment/not retained for follow-up were more likely to be younger at intake (p < 0.05) than adults who did not 
relapse at follow-up.
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Treatment Outcomes of Emerging Adults Compared 
with Adults
Emerging adults were substantially more likely to have 

overall unfavorable treatment outcomes (46%) than 
adults (31%) (Table 3). Emerging adults were significant-
ly less likely to report no relapse at follow-up (32%) com-
pared with adults (49%). Emerging adults were more like-

ly to be in the dropout/not retained follow-up group (17 
vs. 9%).

Predictors of Treatment Outcome
The results of univariate and multivariable analyses of 

factors associated with treatment outcome in emerging 
adults and older adults are shown in Table 4. The uni-

Table 4. Predictors of treatment outcome in EA and A

Baseline variables Sample Univariate models Multivariate modela

OR 95% CI p value OR 95% CI p value

Age of onset EA 0.93 0.80; 1.09 0.382
A 0.95 0.89; 1.02 0.156

Age at intake EA 0.87 0.74; 1.03 0.100 0.90 0.75; 1.07 0.219
A 0.98 0.96; 1.00 0.041 0.99 0.97; 1.01 0.419

Previous inpatient stay EA 1.22 0.64; 2.34 0.552
A 1.44 0.87; 2.38 0.154

Female EA 0.76 0.38; 1.51 0.431
A 0.98 0.57; 1.70 0.951

Lower education EA 1.39 0.72; 2.69 0.322
A 1.73 1.05; 2.84 0.031 1.42 0.84; 2.40 0.189

Illicit drug use EA 3.12 0.63; 15.56 0.165
A 1.29 0.80; 2.09 0.303

Ever injected EA 1.68 0.88; 3.22 0.118
A 1.69 1.07; 2.66 0.025 1.20 0.72; 2.01 0.479

Polysubstance use EA 2.51 1.06; 5.93 0.036 3.08 1.22; 7.44 0.017
A 1.39 0.88; 2.21 0.162

Mental distress EA 1.28 0.81; 2.03 0.292
A 1.74 1.25; 2.43 0.001 1.63 1.15; 2.32 0.006

Motivation EA 0.85 0.56; 1.28 0.424
A 0.83 0.62; 1.12 0.223

Affective disorders EA 0.55 0.24; 1.25 0.152
A 1.26 0.70; 2.26 0.446

Anxiety EA 0.78 0.38; 1.57 0.478
A 1.12 0.69; 1.96 0.564

Personality EA 1.22 0.46; 3.27 0.692
A 1.72 0.67; 2.41 0.462

ADHD EA 2.29 1.06; 4.93 0.035 3.20 1.35; 7.59 0.009
A 2.33 1.21; 4.65 0.012 1.99 0.98; 4.06 0.059

Treatment site EA 0.74 0.38; 1.42 0.360 0.64 0.30; 1.35 0.241
A 0.78 0.40; 1.50 0.449 0.73 0.36; 1.47 0.374

EA, emerging adults; A, adults; OR, odds ratio; CI, confidence interval; ADHD, attention deficit hyperactivity 
disorder; EA, Nagelkerke R2 = 0.129, Cox and Snell R2 = 0.096, N = 137; A, Nagelkerke R2 = 0.085, Cox and Snell 
R2 = 0.060, N = 339. Significant p values (<0.05) are in bold. a Results of multivariable logistic regression analysis 
including variables with p < 0.10 in bivariable analysis.
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variate models showed that in both samples, factors that 
conferred heightened probability of unfavorable treat-
ment outcome included younger age at intake and having 
an ADHD diagnosis. In addition, for emerging adults, 
baseline polysubstance use increased the likelihood of an 
unfavorable outcome. For older adults, univariate predic-
tors included lower education level, having ever injected 
drugs, and higher mental distress. The multivariable 
analysis showed that for emerging adults, polysubstance 
use and having an ADHD diagnosis uniquely contributed 
to the prediction of an unfavorable treatment, each factor 
associated with more than a 3-fold risk of an unfavorable 
treatment outcome (OR = 3.06 and OR = 3.12, respec-
tively). For the older adult sample, only mental distress 
remained a significant predictor of unfavorable treatment 
outcome in the multivariable model.

Sensitivity Analysis
The results of multivariable analysis conducted on the 

multiple imputed dataset showed that for emerging 
adults, an unfavorable treatment outcome was predicted 
by having ever injected drugs (OR = 2.22, 95% CI = 1.10; 
4.49, p = 0.026), higher mental distress (OR = 1.67, 95% 
CI = 1.00; 2.77, p = 0.049), and having an ADHD diagno-
sis (OR = 2.80, 95% CI = 1.18; 6.63, p = 0.019). For adults, 
an unfavorable treatment outcome was predicted by hav-
ing a lower educational attainment (OR = 1.69, 95% CI = 
1.01; 2.83, p = 0.045), age at intake (OR = 0.97, 95% CI = 
0.95; 1.00, p = 0.036), higher mental distress (OR = 1.41, 
95% CI = 1.00; 1.99. p = 0.049), and treatment site (short 
term) (OR = 0.44, 95% CI = 0.21; 0.90, p = 0.024).

Discussion/Conclusion

Overall, the current results showed that emerging 
adults had a more severe risk profile compared with adult 
patients and were more likely to experience unfavorable 
clinical outcomes. Polysubstance use and ADHD were 
important predictors of unfavorable outcome among 
emerging adults. For adults, mental distress was the only 
baseline predictor of treatment outcome.

The ratio of females to males was higher in the emerg-
ing adult sample than in the adult sample. This finding is 
consistent with previous research showing that females 
referred to SUD treatment are younger than males [35], 
which may reflect gender differences in substance use ini-
tiation, patterns of use, and rapidity of progression of 
SUD [36]. Among emerging adults, the mean age of first 
substance use was 14 years, which falls within the range 

of 10–14 years at age of onset reported by Dennis et al. 
[8]. This estimate is also similar to that reported in the 
outpatient sample by Sinha et al. [16]. The earlier age of 
onset of substance use among emerging adults compared 
with their adult counterparts aligns with the results of 
previous research in SUD treatment settings [16, 23].

More than half of the current emerging adult sample 
did not complete high school, and the number of emerg-
ing adult patients with low educational achievement was 
considerably higher than in the adult sample. Hence, it is 
plausible that low educational achievement was related to 
early onset of substance use and underlying common pri-
or causes, such as other deviant behaviors and adverse 
psychosocial factors [37, 38] and intellectual disabilities 
[39]. The elevated prevalence of ADHD among emerging 
adults concords with its estimated prevalence in the gen-
eral adult population [40] and may be explained by symp-
toms declining with age [41] and/or underdiagnosing of 
ADHD in older adults [42].

In line with previous studies that compared the sub-
stance use profiles of emerging adults and older patients 
in SUD treatment [16, 18, 23], use of illicit substances was 
more prevalent among emerging adults and nearly 3 of 4 
were multiple substance users. Polysubstance use may be 
a means of enhancing the effect of one drug or accentuat-
ing the perceived benefits of each drug [43] or managing 
the adverse effects of one drug. For those who become 
dependent on substances at an early age, there may also 
be an increased risk of polysubstance use owing to early 
socialization into environments with favorable attitudes 
toward the use of more than one drug [44].

The baseline differences in intrinsic motivation be-
tween emerging adults and adults, which indicated that 
emerging adults were less motivated to change their sub-
stance use behavior, are consistent with prior research on 
outpatient samples [16]. However, the findings contrast 
with Morse and MacMaster’s [18] study of emerging 
adult opiate users. The comparison between studies of 
emerging adults’ baseline motivation is problematic ow-
ing to the use of different samples in different treatment 
settings and different measures of motivation.

In addition to their more adverse risk profile in terms 
of demographic and clinical characteristics, emerging 
adults were more likely to have unfavorable treatment 
outcomes. This finding aligns with reports from previous 
research of higher dropout rates [24] and an increased 
risk of relapse among emerging adults compared with 
older patients in SUD outpatient programs [16, 23]. As 
more treatment is associated with better treatment out-
comes [45], the current result may to some extent be ex-
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plained by emerging adults having fewer inpatient treat-
ment stays than adult patients (about 80% of emerging 
adults did not have a previous inpatient stay vs. 22% of 
adult patients). Nonetheless, the current findings demon-
strate the importance of considering possible unique in-
patient SUD treatment needs among patients aged 18–25 
years, including any need for reinforced treatment inter-
ventions.

The current analysis performed separately for emerg-
ing adults and older adults revealed some differences in 
predictor variables between the 2 subsamples. For emerg-
ing adults, the most prominent predictors of unfavorable 
treatment outcomes were polysubstance use and an 
ADHD diagnosis. Polysubstance use may indicate a more 
severe drug use profile [46], and it is associated with in-
creased mental health and physical problems [43]. It has 
also been identified as an important prognostic factor for 
unfavorable treatment trajectories in previous work [47, 
48]. The current study extends these findings to emerging 
adults in inpatient treatment. ADHD is characterized by 
impaired attention and varying degrees of impulsivity 
and may lead to high activation levels in emerging adults; 
all of these factors may reduce patients’ benefit from 
treatment interventions [49, 50]. ADHD as a clinical con-
cept has several subtypes (inattentive and hyperactive/
impulsive). The degree of ADHD symptoms is also re-
lated to the degree of executive functioning problems 
[51], which in turn has specific relationships with the 
probability of sustained abstinence or relapse [52]. In the 
current study, ADHD was registered as a discrete diagno-
sis, and thus the nuances of the diagnosis were not repre-
sented in the analyses. Higher baseline mental distress 
predicted treatment outcome among older adults but not 
for emerging adults. The negative impact of higher base-
line symptoms of anxiety and depression on SUD treat-
ment outcomes has been repeatedly reported [24, 53, 54]. 
The present results suggest that for emerging adults, 
treatment outcome might be more strongly affected by 
externalizing behavior problems.

Limitations
The study has some limitations that should be con-

sidered. The current measure of treatment outcome was 
based on patients’ reports of relapse at the 3-month fol-
low-up, supplied with information about treatment 
completion status at discharge. Based on previous re-
search suggesting that treatment completion is associ-
ated with favorable outcomes [53, 55], patients lost to 
follow-up (32%) who completed treatment were cate-
gorized as having a favorable treatment outcome, 

whereas those who dropped out of treatment were de-
fined as having an unfavorable treatment outcome. 
Complete follow-up data on substance use behaviors 
could have changed the distribution of the patients in 
the 2 categories. For example, additional analyses 
showed that among emerging adults in the favorable 
outcome category, treatment completers who were not 
retained for follow-up were more likely to have lower 
education and to be male than those who were retained 
and reported no relapse. Although those who were lost 
for follow-up were similar to those who were retained 
on most baseline variables, including substance use 
characteristics, we cannot rule out the possibility that 
the current results might have been slightly different if 
they had been based on measures of relapse status in a 
complete study sample. The results of the sensitivity 
analyses indicated that there are some uncertainties as-
sociated with the identification of predictor variables 
for SUD treatment outcomes. However, the results of 
this additional analysis supported the impact of ADHD 
on treatment outcomes among emerging adults.

There is some uncertainty regarding the accuracy of 
the self-reported measure of age of first substance use in 
the present study because of the possible recall bias of ret-
rospective reports [56]. However, longitudinal studies 
have suggested adequate test-retest reliability of self-re-
ported age of first onset of substance use [57].

In addition, a limited set of possible predictor variables 
was available for the current analysis, including detailed 
information on polysubstance use and severity of depen-
dence. It is important to note that the current measure of 
polysubstance use was based on information from the 
medical record about having 2 or more ICD-10 SUD di-
agnoses, which may not meet the multiple substance de-
pendence criteria for ICD-10 diagnosis F19 (chaotic in-
take of multiple substances).

Moreover, the inclusion of treatment-related factors, 
such as measures of type and intensity of pre-inpatient 
treatment efforts and aspects of the therapeutic relation-
ship, would have provided more knowledge relevant to 
the development of preventive measures. Moreover, in-
tellectual disability may be an important factor in the abil-
ity to profit from many SUD treatment modalities. In this 
study, inferences about intellectual functioning were 
made from the proxy variable academic achievement, but 
low school completion status may have other explana-
tions than low intellectual functioning per se, possibly ob-
scuring the importance of intellectual functioning on 
treatment outcome.
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Conclusions
The more adverse risk profile for psychosocial malad-

justment and severe substance misuse among emerging 
adults compared with adults, accompanied by poorer 
treatment outcomes, may prompt greater differentiation 
between age groups in inpatient treatment. It is possible 
that emerging adults do not benefit from receiving similar 
interventions to those of adults. Identification of the 
treatment needs of emerging adults manifesting polysub-
stance use and ADHD may reduce the likelihood of un-
favorable treatment outcomes in this patient group. These 
factors may hamper progress in inpatient treatment and 
need to be detected at an early stage in the pretreatment 
phase. Finally, further research should look into changes 
in dynamic factors such as cognitive functions and men-
tal health and how they continuously interact to produce 
a moment-to-moment risk profile for each patient.
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