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Abstract Outdoor behavioral healthcare is an increasingly
popular treatment modality for adolescents, and evidence
suggests that it is effective for a wide range of complex
issues. The outdoor behavioral healthcare literature still
faces major limitations though, and one of these limitations
is that outcomes are primarily measured at only admit and
discharge. This study sought to explore the trajectory of
change throughout treatment, and investigate outcomes up
to 18 months post-discharge. Of the 659 adolescent parti-
cipants from four outdoor behavioral healthcare programs,
29 % were female, 18 % were adopted, and the average age
was 16 years old. Participants were invited to complete
questionnaires four times during treatment, and at 6 and 18
months post-discharge. We used multilevel modeling to
explore trajectories and predictors of change during treat-
ment, and a regression and an ANOVA to examine out-
comes post-discharge. Results of the multilevel modeling
supported that adolescents make significant changes during
outdoor behavioral healthcare, and also contributed new
findings on demographic and diagnostic predictors. Gender
and the presence of a mood or anxiety disorder predicted
greater rates of change during treatment. Analysis of post-

discharge data at six and 18 months post-discharge sug-
gested that clients maintain treatment effects and that gender
persists in influencing outcomes. This study is the first to
examine trajectories of change in outdoor behavioral
healthcare, to find diagnostic variables to be relevant,
and to examine self-report outcomes past 12 months post-
discharge.
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Introduction

Outdoor behavioral healthcare (OBH) is a relatively new
and unique treatment modality that has grown over the last
thirty years (Russell et al. 2008). OBH, often referred to as
wilderness or adventure therapy, has primarily served
adolescents who struggle with emotional and behavioral
disorders and substance-related issues, and who have
exhausted other forms of traditional treatment (Gass et al.
2012; Hoag et al. 2014; Norton et al. 2014; Tucker et al.
2014). OBH combines the healing value of nature with
therapeutic programming (Maller et al. 2006; Russell,
2001). It has come to be defined as the prescriptive use of
wilderness experiences provided by mental health profes-
sionals to meet the therapeutic needs of clients, and uses
therapeutic methods typical in residential treatment settings,
with immersion in the wilderness, group living with peers,
individual and group therapy sessions, and educational and
therapeutic curriculum (Norton et al. 2014; Gass et al. 2012;
Tucker et al. 2014). This approach safely removes the client
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from unhealthy systems, peer groups, or destructive beha-
viors, and places them in a new and generally unfamiliar
environment. Living in the wilderness and learning expe-
dition living and survival skills builds self-efficacy and
promotes personal responsibility. The use of metaphor, and
a strong ethic of care and support throughout the therapeutic
experience are also defining characteristics of OBH treat-
ment (Gass et al. 2012; Tucker et al. 2014).

While growing in prevalence, OBH has also increased in
clinical sophistication and built an evidence base demon-
strating that it is effective for a wide range of presenting
problems and complex issues in adolescents. Numerous
outcome studies demonstrate that clients enter OBH pro-
grams with high clinical dysfunction, make dramatic
improvements in emotional and behavioral functioning
while in OBH treatment, and maintain improvements up to
6 and 12 months post-OBH treatment (Behrens et al. 2010;
Bettmann et al. 2013; Combs et al. 2015; Lewis 2013;
Magle-Haberek et al. 2012; Norton et al. 2014; Russell,
2003, 2005; Tucker et al. 2014). The most thorough meta-
analysis to date on adventure therapy concluded: “adventure
therapy programs are moderately effective in facilitating
positive short-term change in psychological, behavioral,
emotional, and interpersonal domains and that these chan-
ges appear to be maintained in the longer-term” (Bowen and
Neill 2013, p. 41). Several studies have also looked at how
client characteristics impact self-reported change in OBH
programs. Magle-Haberek et al. (2012) analyzed change
scores from intake to discharge of 229 clients in OBH
programs. They found that gender and more dysfunctional
intake scores predicted greater reported change during
treatment. Tucker et al. (2014) examined data from 896
adolescents in OBH programs to see how pre-treatment
youth characteristics impacted outcomes at discharge. This
study found that gender was the only significant predictor of
change (Tucker et al. 2014).

While OBH has made great gains in building an evidence
base and understanding client characteristics, several
important limitations exist. First, the vast majority of the
OBH literature reports on findings from adolescent self-
reports at intake and discharge. Given that most studies
measured change only between admit and discharge, we do
not have a clear picture of the trajectory of change—how
and when change occurs, and what the factors influence it.
Additionally, research has faced problems of inconsistent
data collection of demographic and diagnostic variables and
attrition after clients leave programs (Tucker et al. 2011).
Given these issues, few studies have been able to use
sophisticated methods of analysis, which has limited the
ability to investigate client predictors of change and
longitudinal treatment effects (Bettmann et al. 2013;
Lewis 2013; Russell and Sibthorn 2004; Tucker et al. 2011,
2014).

This study sought to contribute to the literature by
exploring the trajectory of change during treatment, inves-
tigating predictors of change during OBH treatment, and
assessing outcomes up to 18-months post OBH treatment.
Four in-treatment data points, data up to 18-months post-
discharge, and a rigorous method of analysis (multilevel
modeling) allow this study to make new contributions to the
literature. Our first hypothesis was that adolescent self-
report data would be consistent with previous research:
clients would arrive in treatment with clinically significant
levels of behavioral and emotional dysfunction, and be
within the clinically normal range of functioning upon
successful discharge from the OBH program. Our second
hypothesis was exploratory in nature as studies examining
predictors of change have been limited. We hypothesized
that there would be a relationship between client demo-
graphics and presenting problems and (i) initial status (YOQ
2.0 SR score at intake; and (ii) rate of change in YOQ 2.0
SR scores during treatment. The third hypothesis was that
adolescent self-report post-discharge would support the
existing literature, and affirm that on average clients
maintain healthy functioning post-discharge. Our fourth
exploratory hypothesis was that client diagnostic and
demographic characteristics would be predictors of YOQ
2.0 SR scores at six months post-discharge.

Method

Participants

This study included 659 adolescents who enrolled in one of
four wilderness programs between June 2011 and June
2012. The wilderness programs were located in southern
Utah, northern Utah, Oregon, and north Georgia and were
connected by ownership and management. Of the 792
adolescent clients who entered the four programs, 88
refused to participate and 45 were excluded due to leaving
the program before completing five weeks. This left 659
adolescents in the evaluation (83 % participation rate).

Demographic information on adoption, parent marital
status, gender and age was pulled from the client’s appli-
cation to the program. Thirty-two percent of adolescents in
the sample were female, 18 % were adopted, and 65 % had
parents who lived together. The average age was 16.3 years
and the average length of stay in the program was 10.4
weeks. Data on ethnicity or socio-economic status was not
collected in this study; however, participants in OBH pro-
grams tend to be Caucasian and from higher income
families (Russell et al. 2008). A past review of clients at the
program located in southern Utah indicated that 85 % of
clients were identified as white or Caucasian (Hoag et al.
2011).
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Diagnostic data was collected from discharge summaries
completed by the therapist upon discharge. The first four
diagnoses listed on the discharge summary for each client
were recorded. Category titles follow DSM diagnostic
categories, including mood disorders, substance-use dis-
orders, anxiety disorders, behavioral disorders, attachment
disorders, pervasive developmental disorders, and learning
disorders. The four most common diagnoses were behavior
diagnoses (69 %), mood disorders (68 %), substance-related
issues (64 %), and anxiety disorders (54). Four percent of
the sample had attachment disorders, 4 % learning dis-
orders, and 3 % pervasive developmental disorders. It is
important to note that most clients had more than one
diagnosis.

Procedures

This study utilized data from the OBH programs’ internal
efforts to monitor client progress and assess treatment out-
comes. The program obtained informed consent from each
participating parent, and explained that there was no obli-
gation to participate. Consenting parents signed a release
stating that their child could be a part of this internal project
and also giving permission for the program to use theirs and
their child’s data for professional or research purposes,
given that it was de-identified.

Outcome Tools (an online data storage program) was
used to collect and store data. During OBH treatment, data
was collected from adolescent clients at intake, at weeks 3
and 5 of treatment, and at discharge. Adolescent participants
completed measures on paper, and their answers were
entered into the online database by office staff. All post-
discharge data was collected electronically through emailed
links that allowed participants to submit questionnaires
online. All participants were invited to participate in the six-
month follow-up. Given the extensive efforts to follow-up
with clients, 200 clients were randomly selected for the 18-
month follow-up. Participants were not offered an incentive
for participation. The post-discharge response rates were
55 % at 6 months and 31 % (of the random sample of 200)
at 18 months.

These OBH programs used an open-group, traditional
wilderness therapy model. Characteristics of this model
include that the group engages in a nomadic or expedition
hiking plan; as well as an experiential approach utilizing
skills such as bow drill fire making, cooking over an open
flame, and building shelters in the forest or high desert. The
‘wilderness’ sites for these programs were undeveloped
areas of land typically administered by the Bureau of Land
Management or the U.S. Forest Service (USFS). Clients
remained in the wilderness for the entirety of their stay with
the wilderness being used as a critical therapeutic tool.
Treatment elements include aspects of cognitive behavioral

therapy, choice therapy, family systems, mindfulness tech-
niques, and a focus on diet and physical exercise. Therapists
were doctoral or masters level clinicians and were in the
field with clients two days per week conducting individual
therapy sessions and group therapy sessions. Clients were
supervised on a daily basis by staff that underwent exten-
sive training on backcountry living skills, wilderness first
aid, de-escalation and various therapeutic techniques.
General treatment goals include crisis management, indi-
vidualized treatment process, assessment in a natural sub-
stance-free environment, developing coping skills, self-
esteem through task accomplishment, family systems work,
and socialization.

Measures

We used the Youth Outcome Questionnaire® Self-Report
(Y-OQ-SR) to assess treatment progress and outcome. The
Y-OQ-SR is a self reported instrument designed to measure
the psychological and behavioral symptoms as well as
social functioning of adolescents. It has 64 items that make
up six subscale categories: Interpersonal distress, somatic
symptoms, interpersonal relations, critical items, social
problems, and behavioral dysfunction (Wells et al. 2003).
The measure is easily administered and has an internal
consistency estimate of .96 (Wells et al. 1996).

The Y-OQ-SR has a reliable change index (RCI) and a
clinical cutoff score. The reliable change index (Jacobson
and Truax 1991) identifies whether the magnitude of change
is clinically significant, as statistical significance does not
always equate to clinical significance. The YOQ®-SR
defines scores below 47 to be in the community range of
functioning, and a change of 18 points to be reliable change.
When cutoff scores are reached, a client may be labeled
“recovered” (Wells et al. 2003).

Data Analyses

A multi-level model (MLM) was created to answer our first
two research questions: to assess differences in initial status
(YOQ-SR score at admission) and rate of change (ROC) in
Y-OQ-SR scores during treatment and to explore predictors
of initial status and ROC. MLMs are ideal for examining
longitudinal data, and also allow for variations in data
collection across the sample. It is acceptable for some of the
sample to be missing data at some time points, and for
subjects to have varying data collection schedules (due to
varying discharge dates). In order for this approach to be
applied, there must be variation in the outcome variable
across all data collection points and variation in ROC across
individuals. To assess variation in ROC, empirical growth
trajectories were estimated for all 659 clients in the main
sample by fitting OLS regression lines to their Y-OQ-SR
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scores starting at intake (0 weeks), three weeks into treat-
ment, five weeks into treatment, and discharge (in weeks)
and ten randomly selected cases were tested to asses var-
iation in initial YOQ score and rate of change in YOQ score
through treatment. A hierarchy of multilevel models was
created to estimate the effects of all independent variables
on growth trajectories in YOQ total scores during treatment.

Data matched through post-discharge assessment points
was insufficient to estimate a reliable MLM for maintenance
of treatment effects. Therefore, to evaluate hypothesis three,
a one way repeated measures ANOVA was conducted to
compare mean YOQ 2.0 SR scores at discharge, six months
post-discharge, and 18 months post-discharge. To address
hypothesis four, an OLS regression model was conducted to
predict YOQ 2.0 SR scores at six month post-discharge,
controlling for demographic and diagnostic characteristics
(n= 337). Independent sample t tests were conducted to
examine differences at intake between responders and non-
responders at the six-month follow-up. Those who respon-
ded at the six-month follow-up scored 5.7 points higher on
Y-OQ-SR score at intake (p= .039). While this was statis-
tically significant, the difference between six-month post-
discharge responders and non-responders at intake was not
clinically significant, as it did not meet the reliable change
index of 18 points.

Results

Descriptive statistics of the sample are displayed in Table 1.
On average, clients self-reported significant levels of emo-
tional and behavioral dysfunction at intake (M YOQ 2.0SR
= 64.83, SD= 34.15), made clinically significant improve-
ments throughout treatment, and discharged at the normal
range of functioning intake (M YOQ 2.0SR= 28.33, SD =
30.11). At the six (M YOQ 2.0SR= 34.26, SD= 27.65) and
18-month (M YOQ 2.0SR= 33.75, SD= 26.75) follow-ups,
clients on average continued to report a normal range of
functioning.

A series of MLMs for change in Y-OQ-SR scores were
fitted with an increasing number of predictor variables in

order to establish a model of best fit (see Table 2).
Hypothesis one was upheld as on average, clients entered
treatment with clinically significant levels of emotional and
behavioral dysfunction as measured by the YOQ SR, and
were within the normal range of functioning at discharge. A
final model was created to evaluate the effects of the fol-
lowing variables on Y-OQ-SR change from intake to dis-
charge (see Fig. 1): diagnosis, adoption, aftercare, parents
living together, age, adoption status, and gender. Control-
ling for all other variables in the model, presenting issue of
a mood (γ04= 11.68, SE= 2.79, p o .001), substance use
(γ05= 6.52, SE = 0.28, p o .05), anxiety (γ06= 7.56, SE=
2.72, p o .01), or behavioral (γ50= 5.45, SE= 2.60, p
o .05) disorder, age (γ.02= −2.16, SE= 1.05, p o .05),
gender (γ01= 5.62, SE= 2.84, p o .05), and parents marital
status (γ03= 6.28, SE = 2.84, p o .01) were significant
predictors of intake Y-OQ-SR scores (Table 2). At intake,
adolescents who were female, younger, and whose parents
were living together assessed themselves as more dys-
functional than their counterparts. Those with a substance-
use, behavioral, anxiety, or mood disorder also assessed
themselves as more dysfunctional. Mood disorders were the
single greatest predictor of initial status.

The final model also showed that gender, mood dis-
orders, and anxiety disorders predicted ROC during treat-
ment (Table 2). Controlling for all other variables, being
female (γ20= −0.87, SE = 0.31, p o .01), having an anxi-
ety (γ50= −0.57, SE = 0.28, p o .05) or a mood disorder
(γ40= −0.85, SE= 0.30, p o .01) predicted a greater rate of
change. The final model accounted for 7.6 % of the variance
in estimated initial status (σ20 ¼ 800:87, SE = 59.5,
p o .001) and 11.0 % of the variation in the ROC
(σ21 ¼ 4:31, SE= .74, p o .001) compared to the uncon-
ditional growth model (σ20 ¼ 866:24, SE = 62.13, p
o .001, σ21 ¼ 4:84, SE= .76, p o .001).

Figure one illustrates estimated growth trajectories of
client of average age (M= 16.3 years) male and female
clients presenting with substance abuse, anxiety, and
behavioral disorders with and without mood disorders. It is
noteworthy that while average female clients entered treat-
ment with greater symptom severity than males, they
improved faster, and ended up with lower symptom severity
than their male counterparts before the end of an average
length of stay. It is also of interest that presenting problems
had a significant impact on symptom severity at intake and
rate of change in YOQ score during treatment. For example,
both male and female clients presenting with a mood dis-
order entered treatment with greater symptom severity than
those who did not (see Table 2). While the symptoms of
average clients presenting with a mood disorder took
approximately two weeks longer to improve to the healthy
range, the increased rate of change in YOQ 2.0 SR score
associated with a mood disorder resulted in these clients

Table 1 Main sample client Y-OQ-SR score descriptive statistics

n Mean SD Min Max

Y-OQ-SR intake 619 64.83 34.15 −16 183

Y-OQ-SR 3 week 602 50.76 34.15 −16 240

Y-OQ-SR 5Week 585 38.71 32.92 −16 193

Y-OQ-SR discharge 534 28.33 30.11 −16 165

Y-OQ-SR total change 509 −36.82 35.03 86 143

Y-OQ-SR 6 m post 365 34.26 27.65 −16 136

Y-OQ-SR 18 m post 61 33.75 26.75 −9 111
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scoring within three points (clinically insignificant differ-
ence) on the YOQ as their same-gendered peers who did not
present with a mood disorder at discharge (see Fig. 1).

A one-way repeated measures ANOVA was conducted
to examine change after discharge. The sample of clients
included 41 participants who completed discharge,

Table 2 Unconditional and
final model for change in Y-OQ
2.0-SR from intake to discharge
(n= 659)

Parameter Unconditional growth model
(SE)

Final model (SE)

Fixed effects

Initial status

Intercept γ00 62.02*** (1.30) 35.8*** (4.71)

Female γ01 5.62* (2.84)

Age γ02 −2.16* (1.05)

ParMar γ03 6.28** (2.35)

Mood γ04 11.86***(2.79)

Substance γ05 6.52* (2.83)

Anxiety γ06 7.56** (2.72)

Behavioral γ07 5.45* (2.60)

Adopted γ08 1.12 (2.95)

ROC

Intercept γ10 −3.53*** (.14) −1.99*** (0.37)

Female γ20 −0.87** (0.31)

Mood γ30 −0.85** (0.30)

Substance γ40 −0.58 (0.30)

Anxiety γ50 −0.57* (0.28)

Variance components

Level 1

Within-person σ21 351.12*** (15.19) 353.20*** (15.38)

Level 2

In initial status σ20 866.24*** (62.13) 800.87*** (59.50)

In rate of change σ21 4.84*** (0.76) 4.31*** (0.74)

Covariance σ01 −28.20*** (5.36) −22.18*** (5.17)

Goodness of fit

Deviance 22,052.5 22,818.1

AIC 22,064.5 21,826.1

BIC 22,099.0 21,849.0

% Reduction in initial status variance 7.55

% Reduction in rate of change variance 10.95

Fig. 1 Estimated YOQ 2.0 SR
trajectories for non-adopted
male and female OBH clients of
average age presenting with
behavioral, anxiety, and
substance use problems and
without mood disorder
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6 months-post, and 18 months-post questionnaires. The
ANOVA sample looked similarly to the main sample: 18%
were adopted, 65% had parents living together, and 29%
were female. The sample’s average intake score was 67 (SD
= 37), and they changed an average of 37 points (SD= 32)
during the program. The ANOVA did not show significant
change from discharge to the 18-month follow-up on YOQ-
SR scores, F= (2, 80)= 1.74, p= 0.183. The average scores
for the repeated measures ANOVA at each data point were:
discharge= 29.8 (SD= 31.3), 6 months post= 38.2 (SD=
29.5), and 18 months post= 36.2 (SD= 28.7).

Since the sample at the six-month follow-up was larger
than the 18-month follow-up, we conducted an OLS
regression to better understand what factors affect well-being
six months post OBH treatment. The independent variables
included diagnosis, gender, age at intake, length of stay,
adoption status, after care status (whether a client went to
another level of care or treatment), parent marital status, and
Y-OQ-SR intake scores. The regression model (Table 3)
significantly predicted scores at 6 months post-discharge (F
= 4.282, p o .001, R2= 0.137), though only two of the 13
included independent variables were found to be significant
predictors. On average, clients who reported more severe
problems at intake showed poorer functioning six months
post-discharge regardless of presenting issue, length of stay,
age, parent’s marital status, and adoption status. Controlling
for all other variables in the model, clients who were female
also tended to have higher scores at the six-month follow-up
(B= 7.90, SE= 3.26, t= 2.43, p= .016).

Discussion

This study corroborates consistent findings in the OBH
literature, and also adds further depth to them. The OBH

literature has consistently found dramatic changes from
intake to discharge for adolescent clients, which this study
confirms (Lewis 2013; Norton et al. 2014; Tucker et al.
2014). The current published OBH research has only looked
at differences between intake and discharge though. This
study’s additional in-treatment data points and use of multi-
level modeling provide a better understanding of ROC
during treatment and a richer picture to ‘see’ what factors
affect initial status and ROC. Multiple independent vari-
ables impacted initial status and ROC. It is noteworthy that
the predictors for greater ROC (being female, and mood and
anxiety disorders) were also predictors of greater acuity in
initial status. This is the first published study on adolescent
self-reports to find any diagnostic variables to be relevant,
and it may shed light on expected treatment length for
clients.

While this study alone cannot suggest an appropriate
length for different cases, it does suggest that treatment
length guidelines for different diagnoses (or gender) may be
warranted and certainly explored, as some client groups
appear to require more or less time in treatment to achieve
optimal results. For example, average female clients make
improvements in functioning at a faster rate than males. As
a result, females are able to make clinically significant
improvements and enter the healthy range of functioning
over a shorter time period than males, and a shorter length
of stay may be appropriate.

This study also adds substantially to what we know about
client outcomes after OBH treatment. While there is some
promising evidence of maintenance of change after OBH
treatment, post-discharge data has been a weakness in the
literature. Research by Russell (2003, 2005), Bettmann
et al. (2013) and Lewis (2013) show maintenance of OBH-
treatment effects, and this study affirms and contributes to
those findings. This study’s ability to look 18 months post-
treatment, and to examine diagnostic and demographic
factors influencing outcome six months post-treatment is
original. The longest quantitative follow-up in the literature
currently is 12 months post-discharge. The results of this
repeated measures ANOVA were limited as it was a small
sample reflecting only those who chose to respond at all
three data points (discharge, six-months post, and 18-
months post) and was not representative of the larger
sample. They are, however, a first look into outcomes six
months further than what the field has previously seen, and
suggest that clients maintain treatment gains up to 18-
months post-discharge. Eighteen months post discharge is
an important data point as many OBH clients go on to other
forms of therapeutic care upon discharging from OBH for a
full year. The 18-month follow-up was chosen in order to
catch participants when they are likely to be out of struc-
tured therapeutic care. The OLS regression on the six-
month follow-up also provides some of the first information

Table 3 OLS regression of six months post-discharge Y-OQ-SR
scores

Independent variables B SE Sig.

Mood −3.26 3.28 .318

Substance −1.39 3.25 .676

Anxiety 1.20 3.18 .699

Behavior 3.45 3.29 .301

Attachment 9.01 9.11 .343

Adopted 1.22 3.99 .667

Gender 7.88 3.26 .016

Length of stay 1.15 .664 .084

Parents living together −0.99 3.06 .735

YOQ intake score 0.23 0.04 .000

Attended AC 2.39 4.83 .620

Age at intake −0.64 1.34 .631
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on demographic and diagnostic predictors of outcome after
OBH treatment, suggesting that gender and initial status
influence wellbeing post-discharge.

Mood disorders had the single largest impact on initial
status. Clients entering with a mood disorder assessed
themselves with a higher rate of dysfunction, almost
12 points higher on the Y-OQ-SR than those without a
mood diagnosis. Anxiety also predicted greater symptom
severity at intake, and both mood and anxiety were found to
be predictors of faster rates of change. In a previous study
looking at the diagnostic profile of OBH clients, mood
disorders were the most common primary diagnosis (Hoag
et al. 2014). Hoag et al. concluded that the typical wild-
erness therapy client is becoming more complex as the field
has become more sophisticated. In earlier research beha-
vioral and substance issues were found to be the most
common reasons for referral. While behavioral and sub-
stance disorders are still ubiquitous in OBH programs,
recent literature is finding that mood and anxiety are on the
rise and that clinically complex clients are increasingly
common (Hoag et al. 2014; Young and Gass 2010). The
evidence of greater numbers of mood and anxiety disorders,
and this study’s finding of mood and anxiety having greater
acuity and greater ROC are of clinical importance. While
OBH is seeing more clinically complex cases, this study
shows that these students are progressing more quickly.
Perhaps this progress is reflective of the increase in clinical
sophistication that has been noted in wilderness program-
ming (Combs et al. 2015). The smaller size of these groups
in the wilderness, the emotional safety related through
anecdotal reports by these young people, and the emphasis
on collaboration and working together provide support for
the young person with mood issues or challenges with
anxiety. Further, the active lifestyle, nomadic process, and
emphasis on the whole person can all be seen as possible
contributors to improved mood or decreased anxiety with
these young people. This may mean that OBH is an espe-
cially good fit for clients with mood and anxiety disorders.

Perhaps the most surprising finding was that parents
living together predicted greater dysfunction at intake.
While this seems counterintuitive, one possible explanation
is that a two-parent home is able to withstand more dys-
function than a separated family, and thus the two-parent
home does not see the need for outside intervention and
seeks help later. Another possible explanation is that in a
separated home, problems could be viewed more as a result
of or related to the divorce, and thus mitigates the view of
the troubled teen’s issues. Either way, this demographic
factor will be important to further investigate. Questions
around how a two-parent home may interact with given
diagnoses and outcome is a relevant question for the field of
OBH, especially as they seek to integrate families more into
treatment.

Gender was a significant predicator of initial status, ROC
during treatment, and 6 months post-discharge. This study
confirms previous findings of girls entering more acutely
and changing at a faster rate than boys on the Y-OQ-SR,
and also adds that gender may persist in playing a role post-
discharge as girls assessed themselves more dysfunctional
than their male counterparts. Previously, in the literature,
gender has been the only variable shown to consistently
impact change during treatment (Russell 2003; Tucker
et al. 2011, 2014). Using the Y-OQ, Russell (2003) and the
NATSAP Research and Evaluation Network found that
females scored higher at admission and made greater overall
change during treatment in wilderness therapy. This trend
was reflected in a study among young adults in wilderness
therapy (Hoag et al. 2013) and in a study on adventure
therapy in community-based treatment (Tucker et al. 2013).
Why these gender differences appear in OBH programs is
unclear. Males largely out-number females in wilderness
treatment, though females appear to be responding more to
this approach. Tucker et al. (2013) proposes that girls may
respond particularly well to OBH due to its focus on
empowerment and self-efficacy, as well as using a social
group format. Russell suggests that these differences may
be explained through subscales of the YOQ.

While consistent, these gender findings are primarily
with the Y-OQ-SR, an adolescent self-report instrument. In
a recent study of YOQ-2.01 parent assessments (from this
same sample of students in this study), gender did not
predict in-treatment or post-treatment outcomes (Combs
et al. 2015). Combs et al. were the first to look at parent
reported data since 2003. Further investigation is needed on
whether this trend is primarily among adolescent’s percep-
tion of themselves or if it reaches their parents’ perceptions
as well. Future research looking at differences between
males and females on subscales to see exactly where and
how males and females are changing would also shed light
on this trend.

Limitations

There are several important limitations to this study.
Namely, there was no control or comparison group, which
inhibits generalization of results. Additionally, the four
wilderness programs represented in this study are connected
by management and ownership, and are private-pay, tradi-
tional wilderness therapy models of OBH treatment.
Therefore, the findings are further limited and do not
represent all OBH treatment, or even all traditional wild-
erness therapy models, particularly those working with
state-funded or adjudicated youth. The measured (Y-OQ-
SR) used in this study is also specifically designed for, and
presents the greatest treatment impact, when used as a
progress monitoring tool. Future research utilizing the
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Y-OQ-SR more frequently during treatment would enhance
understanding of treatment trajectories and also have the
potential to improve treatment outcomes.

The post-discharge samples were particularly limited.
While this analysis can provide considerable insight into the
way clients make clinical progress through OBH treatment,
and the maintenance of treatment effects post-discharge, the
post-discharge sample was not large enough to model var-
iation in ROC following treatment. The post-discharge
sample for the OLS regression at 6-months post-discharge
was only about one-half of the entire in-treatment sample,
and the repeated measures analysis included less than 10 %
of the in-treatment sample. These post-discharge samples
only reflect those students who chose to respond and have a
high chance for bias. Future research should attempt to
secure a larger and more representative post-discharge
sample to better model treatment outcomes.

While the model presented in this paper was strong and
found multiple predictors, it did not account for a con-
siderable proportion of the variation in in-treatment initial
status and ROC, there is still roughly to 90% of the varia-
tion in initial status and ROC that must be due to other
factors. Furthermore, there is considerable within-person
variation in YOQ scores across time, suggesting the need to
include time-varying predictors in analyses. Future research
should include additional program level and time-varying
predictors to better account for these concerns.
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