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A B S T R A C T 
 
 
Introduction:  Aboriginal people in Canada (First Nations, Inuit and Métis) have a lower health status compared to the Canadian 
population. There is a particular concern about the mental health and wellbeing of First Nations adolescents living on reserves. 
Interventions following principles of outdoor education and adventure therapy appear to be an appropriate fit for this population. 
These approaches have proven effective in non-Aboriginal populations, yet there is very little evidence on the efficacy of these types 
of program for Aboriginal adolescents. The primary purpose of this study was to evaluate the impact of an outdoor adventure 
leadership experience (OALE) on the resilience and wellbeing of First Nations adolescents from one reserve community. The 
secondary purposes were to explore whether this impact was sustainable, and whether there were any intervening factors that may 
have influenced the impact. 
Methods:  The collaborative research team used a mixed-method design to evaluate the 10-day OALE for adolescents from 
Wikwemikong Unceded Indian Reserve in northern Ontario, Canada. The main outcome assessed was resilience, measured by self-
report, using the 14-Item Resilience Scale (RS-14). Several other exploratory measures assessed other aspects of health and well-
being. The questionnaire package was administered at three different time periods: (T1) one day before the OALE; (T2) one month 
after the OALE; and (T3) one year after the OALE. The Mental Component Score (MCS) of the SF-12v2 was used to confirm any 
changes in resilience. Open-ended questions were appended to the questionnaire at the 1-year point to identify any intervening 
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factors that may have impacted any changes in resilience and wellbeing. The primary analysis compared mean RS-14 scores at T1 
with those at T2. Responses to the open-ended questions were analyzed using content analysis. 
Results:  Over two summers (2009 and 2010), 73 youth 12–18 years of age from Wikwemikong participated in a standardized 10-
day OALE program. This represented 15% of the on-reserve population of adolescents in this age range. Survey responses from 
59 (80.8%) participants were available for analysis at T1, compared to 47 (64.4%) at T2 and 33 (45.2%) at T3. The mean RS-14 
score was 73.65 at baseline, and this improved 3.40 points (p=0.011) between T1 and T2. However, the resilience scores at T3 
(1 year post-OALE) had a mean of 74.19, indicating a return back to pre-OALE levels. The mean MCS score at T1 was 48.23 and it 
improved over the subsequent two time periods. Several intervening factors reported at T3 may have influenced the decrease in 
resilience scores from T2 to T3. These included changes in family living situation, death in the family, and other life stressors that 
occurred over the course of the year. 
Conclusions:  Outcome scores from this study provide a unique glimpse into the self-reported health and wellbeing for 
adolescents within one First Nations community in Canada. The OALE program was beneficial in promoting resilience for 
adolescents in Wikwemikong over the short-term. Future studies are necessary to assess whether the OALE (or similar outdoor type 
interventions) are effective within other communities. 
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Introduction 
 
The mental health of Aboriginal adolescents is a well-
documented priority in Canada1-3. Overall, Aboriginal 
children and adolescents in Canada endure difficult living 
conditions and experience poorer health outcomes compared 
to the Canadian population4-7. There are many factors 
identified that contribute to this situation including a history 
of colonialism that led to disadvantage via the social 
determinants of health8,9. The Aboriginal population in 
Canada comprises First Nations, Inuit, and Métis, who 
represent 4.3%10 of the Canadian population, and 10% of the 
population in north-eastern Ontario11. The Aboriginal 
population in Canada is growing four times faster than the 
non-Aboriginal population, resulting in communities with 
increasing numbers of children and youth10. 
 
The term Aboriginal is used in this paper to reflect a broader 
international perspective, although this study refers primarily 
to one First Nations reserve community in Canada. Only 
First Nations people in Canada live on reserves. Many 
children from Aboriginal communities reach their teen years 

with uncertainty about their cultural identity, few proximal 
opportunities for advancement, and a sense of hopelessness 
about their future6,12. Youth suicide rates13,14 and incident 
rates of mental illness2,6 are higher in Aboriginal populations 
in Canada, compared to non-Aboriginal populations. These 
factors have led to a concern about the mental health of 
Aboriginal adolescents in Canada. Developing resilience and a 
sense of identity is particularly important, and it has been 
identified as a strategic objective for mental health promotion 
initiatives for Aboriginal and First Nations youth3,12,14-16. 
There is also a need to promote mental health and resilience 
within many other Aboriginal or Indigenous populations in 
other nations17-19. 
 
Aboriginal health and promotion initiatives in Canada are 
often grounded in a holistic circular view of health and life7, 
and the Medicine Wheel is one framework that is used by 
many Aboriginal communities across the country20. 
However, it is not the only framework used: each community 
has a unique cultural heritage. Nevertheless, the Medicine 
Wheel has been used to guide the development of a wide 
variety of programs and initiatives because it reflects an inter-
connected worldview. The Medicine Wheel usually includes 
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the four dimensions of health: physical (body), mental 
(mind), emotional (heart), and spiritual (spirit)21,22. It 
represents a holistic view of health that is in harmony with 
the individual, the community, and the natural world21,23,24. 
This worldview helps many Aboriginal people to embrace life 
as an interconnected experience that is difficult to separate 
into component parts because each aspect of life has some 
influence on another aspect8,21,23. For instance, the health of 
an individual has an impact on the health of a community and 
the natural world25, and an individual’s mental health has an 
impact on their physical, emotional, and spiritual health23. 
 
Many Canadian First Nations communities have connected 
their health with their cultural heritage through the re-
introduction of historical ceremonies, traditional practices, 
and a promotion of the Good Life23,26. This reconnection 
process has included many diverse programs and 
interventions that are developed through government 
agencies, helping organizations, and by communities 
themselves. The First Nations and Inuit Health Branch 
(FNIHB) of Health Canada has developed several mental 
health-related programs such as the Indian Residential Schools 
Mental Health Support Program, the National Native Alcohol 
and Drug Abuse Program, the National Aboriginal Youth 
Suicide Prevention Strategy, and the Brighter Futures and 
Building Healthy Communities program27. 
 
Most First Nations communities receive funding from Health 
Canada to develop relevant local initiatives for their on-
reserve populations. Often, there is very little evidence 
reported on the efficacy of these programs. The primary 
purpose of this study was to evaluate the impact of a 
culturally relevant Outdoor Adventure Leadership 
Experience (OALE) on the resilience and well-being of 
adolescents from Wikwemikong Unceded Indian Reserve in 
north-eastern Ontario. 
 
Outdoor adventure as a therapeutic intervention 
 
A growing body of evidence suggests that outdoor 
adventure28-30 and wilderness therapy31,32 programs have 
potential as a mental health intervention for adolescents33-

36. Gass, Gillis, and Russell32 summarized the findings from 
nine literature reviews and six meta-analyses completed in 
outdoor adventure and wilderness therapy. Their summary 
highlighted varied program models and outcomes identified 
in the literature. However, they concluded that these types of 
programs and interventions resulted in two broad outcome 
areas based on findings reported in most studies: positive and 
significant development of self-concept; and the development 
of adaptive and social skills due to the unique group-based 
treatment milieu32. The theoretical foundations of outdoor 
adventure and wilderness therapy programs is often traced 
back to the Outward Bound Process Model32,37. Despite the 
mounting evidence in non-Aboriginal populations, there is a 
paucity of evidence related to the effectiveness of outdoor 
programming in Aboriginal populations. There is also a 
dearth of published research on how to design, implement, 
and evaluate these programs. Nevertheless, outdoor and 
land-based programming is prevalent in many Aboriginal 
communities, and it holds promise as a culturally relevant 
health promotion modality for Aboriginal adolescents on 
reserves3,38. Takano aptly described examples of several land-
based programs within a few Aboriginal communities in 
Canada39. These programs had many unique elements, but a 
common theme was that they reflected a deep bonding or 
connecting process with the land39. 
 
Community leaders from Wikwemikong collaborated with 
university researchers – primarily from Laurentian University 
in Sudbury, Ontario, Canada – to develop and implement the 
OALE intervention. The OALE is a 10-day intensive program 
involving a wilderness canoe expedition homeward through 
the traditional territory of Wikwemikong. The Medicine 
Wheel20-22 and the Outward Bound Process Model32,37 were 
used as developmental frameworks40. The Outward Bound 
Process Model illustrates how a participant achieves positive 
change and personal growth by progressing through a series 
of challenges in a supportive small group environment where 
successive problems are addressed, solved, and then 
reorganized into learnings that may transfer to life beyond the 
outdoor experience37. 
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The OALE included many natural challenges such as rapids, 
portages, navigation, and open-water crossings. Participants 
were assigned day leadership responsibilities, and the 
experience included a half-day solo component. Group 
discussions and talking circles41,42 occurred each night around 
a campfire, and other program components were interwoven 
into the routine of the travel day. Program staff and guides 
from Wikwemikong facilitated the experience, mentored the 
youth participants, and implemented program elements as 
needed and when appropriate. Hence, although the process 
and context of the OALE was culturally unique, it was also 
similar in some ways to other non-Aboriginal wilderness 
travel programs that adhered to the Outward Bound Process 
Model. More details of the program have been published 
elsewhere43,44. 
 
Early in the development of the program, the collaborative 
research team realized the importance of empirically 
measuring outcomes of the OALE intervention as an 
objective evaluation of its effectiveness. The team believed 
that measuring effectiveness at two different time periods 
after the intervention would quantify both the magnitude and 
sustainability of any impact. Understanding some of the other 
intervening factors between the time periods would provide 
important contextual factors that may have influenced 
outcome scores. This would provide credible data that would 
help improve the program and help secure continued funding 
for the program into the future. 
 
Resilience and wellbeing 
 
The OALE was designed to promote resilience and 
wellbeing. There are many varied theories and definitions of 
resilience in the literature45,46; however, Wagnild’s simple 
operational definition of resilience was selected: ‘the ability 
to successfully cope with change or misfortune’(p. 15)47 
because it is focused on the individual; and it also informed 
the development of the measure of resilience used in this 
study. Others have offered definitions that are sensitive to 
culture and context48,49 and include family, environment, and 
community factors50-52. For the purpose of this paper, 
wellbeing is defined as the combined inclusive nature of 

holistic health as it is reflected by the four dimensions of the 
Medicine Wheel20. The Medicine Wheel is also the preferred 
framework to use for health promotion initiatives in 
Wikwemikong. 
 
One primary and two exploratory research questions were 
addressed in this study: (1) Does the OALE promote 
resilience and wellbeing for Wikwemikong adolescents? (2a) 
Are results sustainable for 1 year after the OALE? and (2b) 
What are some intervening factors that may explain changes 
in results 1 year after the OALE? 
 
The collaborative research team originally sought 
measurement scales that were developed specifically for 
Aboriginal adolescents. While there were a plethora of scales 
from mainstream North American populations, no measures 
of resilience or mental wellbeing had been developed for 
Aboriginal adolescents. The team selected a scale to assess 
resilience as the primary outcome, and also selected several 
brief scales that reflected the four dimensions of health 
(physical, mental, emotional, and spiritual) from the 
Medicine Wheel framework. These were reviewed and 
approved by the community to ensure that they were 
appropriate for use in the community. The review 
(evaluation process and criteria used) is described in detail in 
the methods section. 
 

Methods  
 
The project was conducted by a collaborative research team 
comprising health leaders from Wikwemikong Unceded 
Indian Reserve and academic researchers, primarily from 
Laurentian University. A mixed-method design43,53 was used 
to evaluate the impact of the OALE program on the resilience 
of adolescents from the Wikwemikong Unceded Indian 
Reserve in northern Ontario, Canada. In particular, this 
study used a concurrent embedded strategy whereby the 
quantitative approach guided the project, and the embedded 
qualitative approach provided a supplemental explanatory 
purpose53. 
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Population and sample 
 
Wikwemikong is a relatively large First Nation encompassing 
413 km2 in the Georgian Bay area of Lake Huron54. The on-
reserve population is 259254, and most people live in several 
village areas on the main part of the reserve on the east end of 
Manitoulin Island55. This reserve is located 170 km from the 
nearest large urban center (Sudbury) and delivers its own 
educational and healthcare programs. The target population 
of adolescents 12–18 years living on reserve in 
Wikwemikong was estimated at approximately 45043. OALE 
participants were recruited through various promotional 
campaigns coordinated by the Waasa Naabin Community 
Youth Services Centre. Adolescents for a comparison group 
were recruited from a summer youth employment program 
in the community. There was no cost for the adolescents to 
participate, and they were pre-screened for physical and 
mental health issues prior to inclusion in the sample43. Over a 
2-year data collection period, 73 adolescents participated in 
the OALE, and 8 repeated the experience. The program and 
study involved six separate excursions (three each summer), 
with most excursions including two separate travel groups for 
a total of 11 distinct travel groups. Other details about the 
OALE program and sample have been described in a previous 
publication43. 
 
Questionnaire measures 
 
A comprehensive survey package, comprising various scales 
that measured resilience and wellbeing, was compiled into a 
Health and Well-Being Questionnaire (HWBQ). A local 
Community Research Steering Committee (CRSC) in 
Wikwemikong provided oversight and guidance through all 
phases of the research and the development of the survey 
package, including the review and selection of all scales and 
questions included. The CRSC included two adolescent 
representatives. There were numerous iterations of and 
changes to the survey package over several months, before 
the final version of the HWBQ was complete. Early in the 
process, the CRSC concluded that an examination of 
resilience and mental health could not be completed without 
also examining other aspects of wellbeing based on the 

interconnected holistic view of health represented by the 
Medicine Wheel. The HWBQ consisted of seven distinct 
scales: 
 

• 14-item Resilience Scale (RS-14)47 
• Mental Component Score (MCS) from the SF-

12v256 
• Physical Component Score (PCS) from the SF-

12v256 
• Scale of Positive and Negative Emotion – Balance 

(SPANE)57 
• Flourishing Scale (FS)57 
• Self-Esteem Scale (SES)58-60 
• Satisfaction with Life Scale (SWL)61. 

 
Several other items (questions) from other sources were also 
included. The selection criteria, adaptation, and justification 
for use of these scales and items are provided below. 
Six main criteria were used by the CRSC for the selection and 
inclusion of each scale: 
 

• evidence of strong psychometric properties 
(reliability and validity) 

• track record of support and use with Aboriginal 
youth populations (with normed data if available) 

• sensitivity to short-term changes 
• positively measured and reinforced health and 

wellness rather than illness and dysfunction 
• support and use within outdoor adventure contexts 
• appropriate and acceptable to the community. 

 
None of the scales in the final version of the HWBQ met all 
of these criteria, and none had been developed or normed 
within an Aboriginal adolescent population. Nevertheless, the 
CRSC evaluated and selected the most appropriate scales that 
were to be included, and the final version of the HWBQ 
package of scales was approved for use in the community. 
The HWBQ was pilot tested with the CRSC, and then 
reviewed with a small group of non-Aboriginal adolescents in 
the target age range. Item #4 of the RS-14, ‘I usually take 
things in stride’, was not understood well by these 
adolescents, so after discussion with scale developer, Gail 
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Wagnild, it was changed to: ‘I don’t let things upset me for 
long.’ 
 
After a detailed review of the literature, resilience was 
identified as the primary construct of interest. Ahern, Kiehl, 
Sole, and Byers completed a comprehensive review of the 
literature for measures of resilience appropriate for 
adolescent populations62. From their findings, they concluded 
that the 25-item Resilience Scale (RS-25) developed by 
Wagnild and Young63 was the best instrument to use with 
adolescent populations. The RS-25 had strong psychometric 
properties, and it had been used in a variety of populations 
including different cultures (Russian, Mexican, Irish, 
Australian) and contexts including young adults, adolescents, 
adolescent mothers, and homeless adolescents. The RS-25 
was the most common resilience scale used to assess outdoor 
adventure programs in non-Aboriginal contexts64-69. The 
original version of the RS contained 25 items and exploratory 
factor analysis, with data from an outdoor context67, 
supported a scale with 10 fewer items loading on only one 
factor. In January 2009, Wagnild released a 14-item version 
(RS-14) of the RS. From the strong psychometric properties, 
long history of use, conclusions of Ahern and colleagues62, 
acceptance within Wikwemikong, and application within 
several outdoor adventure contexts, the RS-14 was deemed 
the most appropriate primary outcome measure. 
 
A secondary (confirmatory) scale was selected to measure 
overall mental health to verify the primary analysis. This 
confirmatory scale was the MCS, which is the mental health 
subscale from the SF-12v256. The SF-12v2 is a generic global 
health measure that is one of a suite of measures (including 
SF-36v2 and SF-8TM) designed to assess physical and mental 
health70. These measures are among the most prevalent tools 
for assessing self-reported health70,71. They have been used in 
thousands of studies in many different nations and cultures70. 
The SF-12v2 is a shorter version (12 questions) of the SF-
36v2 that is purported to be very robust and appropriate for 
use when combined in large questionnaire packages that 
include other measurement scales56. 
 

Beyond the RS-14 and MCS, five additional scales (PCS, 
SPANE, FS, SES, SWL) were included in the HWBQ as 
supportive measures to assess the four dimensions of health 
and wellbeing. The HWBQ also included selected items 
(questions) from two additional aspects of wellbeing, social 
support (SS) and spiritual values (SV), from the Canadian 
Community Health Survey60. Four additional questions 
related to community values (CV) were included from the 
Child and Youth Resilience Measure72. The final version of 
the HWBQ package was approved for use in the community 
by the CRSC. It was designed to include short scales and 
questions that reflected the four dimensions of health and 
wellbeing from the Medicine Wheel without imposing undue 
burden on adolescent respondents. A total of 78 items were 
included in the HWBQ, and this included six items 
measuring demographic variables and self-reported mental 
health. Table 1 summarizes the scales that were included in 
the questionnaire package, along with the corresponding 
dimension of health assessed. 
 
Open-ended structured questions were appended to a second 
version of the HWBQ that was administered one year after 
the OALE. These questions were designed to identify to what 
extent participants attributed changes in their resilience and 
wellbeing scores to the OALE or other intervening factors in 
the 12-month period following the end of the OALE 
intervention. 
 
Data collection 
 
The HWBQ was administered initially 1 day before the 
OALE (T1) and 1 month after the OALE (T2). The HWBQ 
was also administered at two similar time periods to a 
comparison group of adolescents from Wikwemikong who 
did not participate in the OALE. The HWBQ was 
administered 1 year after the OALE (T3) in order to explore 
the sustainability of changes over time. Collecting data at T3, 
and including other wellbeing scales beyond the RS-14 (as 
recommended by the CRSC), was on a confirmatory and 
exploratory basis only. The open-ended structured questions 
were only appended to the HWBQ at T3. 
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Table 1:  Scales and dimensions of the Health and Well-Being Questionnaire 

 
Scales and constructs Number of items 

(questions) 
Scale range Health dimension(s) 

Resilience Scale (RS-14)† 14 14 to 98 Mental 
Wellbeing scales†    
Mental Component Score (MCS)¶ 6 ¶  Mental 
Physical Component Score (PCS)¶ 6 ¶ Physical 
Self Esteem Scale (SES) 6 0 to 24 Mental 
Flourishing Scale (FS) 8 8 to 56 Mental/emotional 
Scale of Positive and Negative Emotion – Balance 
(SPANE) 

12 –24 to 24 Emotional 

Satisfaction with Life Scale (SWL) 5 5 to 35 Mental/emotional 
Other questions and constructs    
Spiritual Values (SV)§ 4 4 to 16 Spiritual 
Social Support (SS)§ 7 7 to 35 Emotional/mental 
Community Values (CV)‡ 4 4 to 16 Spiritual/mental 

† Complete scales with question items factored into one summary score measuring one construct. 
¶ Derived from the SF-12v2, initially analyzed using the QualityMetric Health OutcomesTM Scoring Software v4.0. Scale ranges for MCS and PCS 
were standardized using norm-based scoring referenced to a mean of 50 and a SD of 10 for the 1998 US general population (ref 55).  
§ Subset of questions from the Canadian Community Health Survey Cycle 4.1 (ref 59) that measured one construct. 
‡ Subset of questions from the Child and Youth Resilience Measure (ref 71) that measured one construct. 

 
 
 
Ethics approval 
 
Ethics approval for this study was obtained from the 
Laurentian University Research Ethics Board (approval 
number 2009-03-03-R5) and the Manitoulin Anishinabek 
Research Review Committee. Informed consent and assent 
was obtained for all participants. The study was approved in 
the Wikwemikong community by the Health Services 
Committee and Chief and Council. 
 
Analysis  
 
The primary hypothesis was that resilience would improve 
from T1 to T2. Thus, a priori sample size calculations (paired-
sample t-test) using the RS-14 were completed using the 
G*Power v3.0.1 analytical software (http://www.gpower. 
hhu.de/en.html). This yielded a minimum sample size 
requirement of n=44 (based on effect size=0.50, 
power=0.90, p=0.05). A sample size of 44 was achievable in 
Wikwemikong; however, it was recognized that this would 
restrict the number of analyses that could be performed. 

Thus, sample size was also a limitation of the study, which is 
discussed later in the article. 
 
Responses from the HWBQ were entered into Microsoft 
Excel v14, and the data entry error rate was assessed. 
Summary scores were computed in Excel, with the exception 
of the SF-12v2 scales that were computed by the 
QualityMetric Health Outcomes Scoring Software v4.0 
(QualityMetric; http://www.qualitymetric.com). All 
quantitative analyses were completed using the Statistical 
Package for the Social Sciences v19.0 (SPSS Inc.; 
http://www.spss.com). Each scale included in the HWBQ 
was examined graphically for kurtosis and skewness, and 
using the Kolmogorov–Smirnov statistic to assess the degree 
of normality of the distribution73. 
 
Resilience, using the RS-14, was assessed by comparing 
scores from T2 to baseline (T1). The MCS scores were 
analyzed to confirm any changes, given resilience is a 
construct of mental health. The RS-14 change scores from the 
participant group were also interpreted within the context of 
the change scores from the comparison group. Analyses of all 

http://www.rrh.org.au/
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other scales over the three time periods were exploratory due 
to the small sample size and large number of dependent 
variables. Effect sizes (ES) were calculated using Hedges’ g74 
and were interpreted based on Cohen’s suggested standard 
benchmarks for interpreting ESs as small (0.2), medium 
(0.5), and large (0.8)75. 
 
Qualitative data were analyzed using NVivo v9.0 (QSR 
International; http://www.qsrinternational.com/products_ 
nvivo.aspx), based on responses to the open-ended questions 
at T3. Content was analyzed inductively and coded to 
thematic concepts76. The intent of this analysis was to provide 
context for the interpretation of the primary quantitative 
analysis in order to determine if there were any intervening 
factors that helped explain any changes in resilience. 
 
 

Results 
 
There were 73 adolescents who participated in the OALE 
over two summers, and 61 (83.6%) completed the full 
HWBQ package at T1 and then completed the 10-day OALE 
experience. Only one youth was excluded from participation 
prior to the commencement of the OALE due to a physical 
health concern, and two other youth were excluded for 
minor physical health issues that developed during the 
excursion and prevented them from completing the OALE. 
Participants ranged in age from 11.9 to 18.7 years with a 
mean age of 14.6, and 64.4% (n=38) were male. Less than 
half (42.4%; n=25) of all participants lived in a family 
situation with both parents. No participants self-identified as 
non-Aboriginal. Further descriptive details about the sample 
have been published elsewhere43. There were 47 (64.4%) 
adolescents who completed the HWBQ approximately 
1 month after the OALE (T2), and 33 (45.2%) who 
completed the HWBQ approximately 1 year later (T3). 
 
Normality of scale score distributions was confirmed by 
histograms, boxplots, and use of the Kolmogorov–Smirnov 
statistic73. Two cases were found to contain outliers on 
multiple scales, and they were removed from all analyses to 

enhance normality for the RS-14, the MCS, and three other 
scales (SE, FS, and SWL). Their removal did not affect 
directionality or significance of results. Thus 59 participants 
(80.8%) were included in the primary analysis at T1. The 
HWBQ was also administered to a comparison group of 31 
adolescents from Wikwemikong who did not participate in 
the OALE. This was originally intended to be a comparison 
group over a similar time period as the experimental group 
(T1 to T2); however, only nine complete data sets were 
received (T1 and T2). 
 
The HWBQ included seven scales, and Table 2 portrays the 
mean scores of each of the seven measures at baseline (T1) 
with the internal consistency of each scale. Table 3 depicts 
scale scores at baseline by sex and age category. 
 
This study was designed a priori to assess changes (T2–T1) in 
resilience as the primary outcome measure. A paired-samples 
t-test was conducted to evaluate the impact of the OALE 
intervention on participants’ resilience scores (RS-14) from 
baseline (T1) (1 day pre-intervention), to T2 (1 month post-
intervention). This resulted in 46 matched pairs between T1 
and T2. There was a statistically significant increase in 
resilience scores from T1 (mean=73.65, standard deviation 
(SD)=9.78) to T2 (mean=77.05, SD=9.07), t(45)=–2.64, 
p=0.011 (two-tailed). The mean increase in resilience was 
3.40 (95% confidence interval (CI) 0.81–5.98). Hedge’s g 
indicated a small to medium effect size (ES=0.36). 
 
The change scores (T2–T1) for the OALE participants 
(n=46) were also interpreted in the context of the change 
scores for a comparison group from Wikwemikong (15–
20 years) who did not participate in the OALE; however, 
only 9 complete data sets were received (T1 and T2). There 
was a notable difference in resilience change (Δ) scores for 
the OALE participants (mean Δ=3.39, SD=8.70) and 
comparison group (mean Δ=–16.05, SD=22.65). The 
magnitude of the difference in scores (mean Δ=19.44) was 
very large (ES=1.63). 
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Table 2:  Scale score means and reliability at baseline (T1) 

 
Scale Sample size 

(n) 
Mean (SD) Internal 

consistency (α) 

Mean 
inter-item 
correlation 

Resilience Scale 
(RS-14) 

59 73.09 
(10.52) 

0.788 0.225 

Mental Component Score  
(MCS from SF-12v2) 

58 47.87 
(8.19) 

† 

Physical Component Score  
(PCS from SF-12v2) 

57 46.73 
(7.74) 

† 

Self Esteem Scale  
(SES) 

58 17.17 
(3.17) 

0.637 0.242 

Flourishing Scale  
(FS) 

58 44.30 
(6.59) 

0.845 0.422 

Scale of Positive and Negative Emotion – 
Balance (SPANE) 

59 9.03 
(5.78) 

0.778 0.226 

Satisfaction with Life Scale  
(SWL) 

58 25.97 
(5.96) 

0.865 0.576 

† Reliability of the SF-12v2 was assessed using the QualityMetric Health Outcomes Scoring Software v4.0. All four factors of the MCS passed both 
convergent and divergent validity tests, and all four factors of the PCS passed divergent validity tests. Only one (General Health) of four factors was 
slightly below the cut-off point for convergent validity; the other three passed.  
SD, standard deviation.  

 
 

Table 3:  Mean scale scores by sex and age category at baseline (T1) 
 

Scale Sex Age category 
 Male† 

(SD) 
Female† 

(SD) 
12–14¶ (SD) 15–18¶ (SD) 

Resilience Scale 
(RS-14) 

71.30 
(11.06) 

76.32 
(8.81) 

71.75 
(10.72) 

74.74 
(9.84) 

Mental Component Score  
(MCS from SF-12v2) 

47.96 
(8.63) 

47.71 
(7.55) 

48.46 
(8.62) 

46.86 
(7.71) 

Physical Component Score  
(PCS from SF-12v2) 

47.55 
(7.93) 

45.21 
(7.32) 

43.98 
(7.84) 

50.65 
(4.94) 

Self Esteem Scale  
(SES) 

16.95 
(3.16) 

17.57 
(3.23) 

17.11 
(3.13) 

17.19 
(3.37) 

Flourishing Scale  
(FS) 

43.97 
(6.70) 

44.88 
(6.52) 

43.42 
(7.30) 

45.53 
(5.10) 

Scale of Positive and Negative Emotion 
(SPANE) 

8.92 
(6.11) 

9.23 
(5.25) 

9.26 
(5.81) 

8.76 
(5.95) 

Satisfaction with Life Scale 
(SWL) 

25.89 
(6.20) 

24.91 
(6.67) 

26.22 
(6.39) 

25.29 
(5.28) 

† Sample size for males was n=37 or 38 depending on scale; females n=21. 
¶ Sample size for adolescents aged 12–14 was n=36 or 37 depending on scale; ages 15–18, n=21. 
SD, standard deviation. 

 
 
 
The HWBQ was also administered 1 year post-intervention (T3) 
to explore whether any changes in resilience were stable over 
time. There were 33 matched pairs between T1 and T3, and the 
change in resilience was very small (mean Δ=0.34, ES=0.03). 
Assessing mental health via the MCS was designed to confirm any 

noted changes in resilience. The mean MCS score increased over 
the three time periods, and the mean change from T3 to T1 was 
small to medium (mean Δ=3.57, ES=0.40). Figure 1 displays the 
change score analysis and confidence intervals for the RS-14 and 
MCS over the three different time periods. Both resilience and 
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mental health scores improved from T1 to T2; however, there 
was a divergence of results at T3. Mental health scores continued 
to improve at T3 compared to T2 and T1; however, resilience 
scores at T3 were lower compared to T2, reverting back to a level 
similar to the original pre-OALE score at T1. 
 
Figure 2 displays an exploratory subgroup analysis of 
resilience by sex and age category. There seemed to be a 
trend towards more pronounced effects for younger males 
(ages 12–14 years) from T1 to T2. However, this figure must 
be interpreted with caution due to small sample sizes. Most 
participants seemed to revert back to pre-OALE levels of 
resilience 1 year after completing the program (T3). 
 
The results presented thus far suggest that the OALE had an 
important short-term effect on resilience. No inference 
testing was completed with the other wellbeing scales; 
however, the data were examined for observable trends in 
order to explore possible changes in other dimensions of 
wellbeing. Figure 3 depicts these trends over time for the six 
additional scales from the HWBQ. All six scales showed a 
positive change from T1 to T2, with this trend remaining at 
T3 for mental health (MCS), balance of emotion (SPANE), 
and satisfaction with life (SWL). 
 
The individual items (questions) relating to social support, 
spiritual values, and community values were each combined 
to provide a summary score for each construct. These 
constructs appeared to behave as scales since internal 
consistency (social support: α=0.865; spiritual values: 
α=0.774; community values: α=0.743) and mean inter-item 
correlations (social support: inter-item correlation  
(IIC)=0.480; spiritual values: IIC=0.462; community values: 
IIC=0.434) were similar to the established scales in Table 2. 
Figure 4 portrays changes over the three time periods for 
social support, spiritual values, and community values. The 
trends were very similar to the scales portrayed in Figure 3. 
All outcomes improved at T2, but there were varied results 
at T3, with some scales decreasing. 
 
There were 33 adolescents who completed the HWBQ at T3 and 
26 (78.8%) who responded to the open-ended questions 

appended to the questionnaire. These questions were designed for 
self-reflection, but also to probe for other intervening factors that 
may have contributed to any changes in resilience and mental 
health over the 12-month period after completion of the 
OALE. Most respondents indicated that the experience was 
beneficial for personal growth (gaining independence, interacting 
with others, learning skills, persevering, and contributing to 
success at school) with comments such as, ‘I am more independent 
and able to take care of myself’, ‘it helped with leadership and 
group work’, and ‘I do my homework now, and complete work 
that has to be done.’ No respondents reported that the OALE was 
detrimental in any way. 
 
A number of intervening factors were identified that may have 
contributed to changes in resilience and wellbeing. There were 
numerous comments related to other events in the broader 
community that may have had an impact on the resilience and 
mental health of the youth participants over the year following the 
OALE. Six comments described recent fatalities that seemed to 
have a negative impact, and several comments related to life 
stressors (eg school projects) and bad influences (friends) that led 
to bad choices (eg consuming alcohol). On the other hand, there 
were five comments describing community and school programs 
(other than the OALE) that had a positive impact. The most 
common intervening factor related to changes in family and living 
situation. Many adolescents described significant events in the 
stability of their home life related to moving, changes in family 
membership (eg cousins moving in or out), and relationships 
between family members. A few of these comments were 
favorable, such as ‘new home contributes to my ideal life.’ 
However, many of the comments described unfavorable 
circumstances such as ‘my family recently got into a fight and so I 
moved somewhere else for a while to figure things out.’ Most of 
the intervening factors seemed to be unrelated to the OALE; 
however, one adolescent related a benefit of the OALE 
(perseverance) directly to an intervening factor: 
 

On the OALE, 2nd day through the trip, I wanted to give up and go 

home. I was sore, tired, cold, and just wanted to go home. But I 

stuck through with it to the end. With relation to my uncle’s 

passing I did exactly that. I stuck through and was strong about it 

and tried not to let it effect [sic] my life somewhat. 
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Figure 1:  Change in resilience and mental health over three different time periods. 

 
 

 
Figure 2:  Change in resilience by sex and age group. 

 
 
 

Discussion 
 
This study demonstrated that the OALE was successful in 
promoting resilience over the short-term (T1 to T2). This finding 
was consistent with many other outdoor-related studies assessing 
resilience as an outcome variable in non-Aboriginal populations65-

68,77-80. However, it is important to note that there were also 
several outdoor related studies assessing resilience that did not find 
statistically significant improvements64,69,81. 
 
Wagnild suggested norms for the RS-14 were a mean of 
84.4 (SD=10.2) with low resilience scores identified as 

62.6 (SD=8.04) and high resilience scores identified as 
94.4 (SD=2.69)47. The OALE scores at T1 had a mean of 
73.65 (SD=9.78) and this increased to a mean of 
77.05 (SD=9.07) at T2. Resilience scores for the OALE 
participants were below the norm, demonstrating low to 
medium resilience. The reported ES (0.36) for resilience in 
the OALE study was also very similar to that reported by 
three previous meta-analysis of outdoor adventure program 
outcomes (ES range=0.31–0.38)28-30. The short-term 
improvement in resilience identified in this study was also 
confirmed by qualitative results analyzed during an earlier 
phase of the study43. 
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Figure 3:  Scale score changes over three different time periods. 
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Figure 4:  Social support, spiritual values and community values over three different time periods. 

 
 
 

Other studies using the RS have measured resilience 
immediately following the outdoor programs at T2. 
Researchers of outdoor program effectiveness often 
administer outcome measures on the last day of the program 
because it is more convenient and response rates are likely to 
be higher. However, the assessment of resilience at T2 in this 
study was delayed until 1 month following the experience, to 
avoid post-group euphoria (PGE). Marsh and colleagues 
coined the term PGE to describe the potential for inflated 
scores when outcome measures are administered immediately 
following the end of an impactful outdoor program82. This 
study was designed to avoid PGE to ensure that the youth 
participants were back in their home environment and well 
adjusted to their usual living circumstances when they 
completed the HWBQ following the experience. However, 
the lower number of respondents at T2 (n=46) reflected the 
challenges of tracking a dispersed group of Aboriginal 
participants a month later. 
 
Results from the secondary analyses indicated a somewhat 
perplexing trend when the resilience scores were compared 
to the mental health scores. Resilience scores improved 
significantly between T1 and T2, but then reverted back to 
pre-test levels at 12 months post (T3). Conversely, mental 
health scores continued to improve over the three time 
periods. Although perplexing in this study, the RS-14 and 

MCS scores at T3 reflect a similar trend in other outcome 
studies assessing the impact of outdoor adventure 
experiences. The RS-14 pattern from T1 to T2 is consistent 
with other adventure therapy research with adolescents, 
which consistently demonstrates favorable outcomes for 
global mental health measures32-36. However, the long-term 
sustainability (~T3) of these outcomes is less consistent. 
 
In adventure therapy studies involving youth at risk, both 
Russell83 and Harper et al84 included a 12-month post 
assessment using behavioral and mental health constructs. 
Post-test scores were higher than pre-test scores, but there 
was some variability in subscale scores at the 12-month post 
assessment83,84. The use of follow-up aftercare and support 
for some of the youth in these studies83,84 helped explain the 
positive changes in some scales over the year. In the meta-
analysis of outdoor adventure programs completed by Hattie 
et al30, the authors found that there was an average additional 
increase (ES=0.17) at the 1 year post-test point compared to 
the post-test point immediately following the programs’ 
completion. This suggests that improvements were not only 
maintained, but also improved over time. There were  
96 studies included in this meta-analysis, reflecting a wide 
variety of adventure education programs both with and 
without aftercare. In comparison, the OALE results in this 
study were mixed, suggesting that there were intervening 
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factors that may have impacted adolescent judgments on their 
self-reported scores for resilience and mental health. 
 
The qualitative results helped to explain some of these 
intervening factors. Nearly all of the participants who 
responded to the open-ended questions at T3 (n=26) directly 
acknowledged that the OALE was beneficial. Yet, many of 
them also identified major changes in their life circumstances. 
The most significant comments related to changes in family 
living situation. In some ways, this is not surprising given that 
only 37.5% of the respondents at T3 reported living with 
both parents. Instability in family living situation is one of the 
most common determinants of health identified in the 
literature for Aboriginal populations6-8. Hence, involving 
families in future OALE experiences is an opportunity worth 
exploring. 
 
Researchers involved in evaluating adventure therapy 
programs have highlighted the importance of follow-up or 
aftercare systems that involve participants after the initial 
immersive outdoor experience has been completed84,85. 
Introducing post-OALE programming is a future opportunity 
worth exploring, especially for younger males (ages 12-14), 
because their resilience scores decreased more dramatically 
from T2 to T3 (Fig2). One must exercise caution however, 
because the small sample size for subgroups at T3 presented 
difficulties in interpreting other observable differences, such 
as the continued increase in resilience for participants  
15–18 years (n=12). 
 
All of the HWBQ scales performed relatively well in this 
study as evidenced by internal consistency and mean inter-
item correlations (Table 2). These scores were similar to 
those published by the original scale developers. Beyond 
resilience, every other wellbeing construct score measured in 
this study (mental and physical health, flourishing, balance of 
emotion, satisfaction with life, self-esteem, social support, 
community and spiritual values) demonstrated elevated 
scores 1 month after completion of the program (T2). The 
mean scores for these scales provide a unique glimpse into the 
self-reported health of adolescents from one First Nations 
reserve. 

Limitations 
 
There were several limitations to this study. The relatively 
small sample size available for analysis restricted the number 
of variables and factors that could be examined. As a result, it 
was not possible to adjust for demographic characteristics 
such as age and gender. To address this limitation, resilience 
was identified a priori as the primary construct (factor) 
examined, which was confirmed by results from a broader 
evaluation of mental health using the MCS. Other potential 
limitations related to lack of randomization, low response 
rates from the comparison group, and potential for sample 
selection bias. Study recruitment is a known challenge in this 
population. Nevertheless, given the small population size 
(N=450) of adolescents 12–18 years, it was remarkable that 
59 (13.1%) available data sets were obtained at T1. Further, 
the ES from RS-14 change scores from T1 to T2 was evident 
and statistically significant. Despite the small population, it is 
important to note that Wikwemikong is one of the largest 
First Nations reserves in Ontario. 
 
The scales included in the HWBQ were sourced from non-
Aboriginal contexts, and primarily for adult populations. The 
results would have been strengthened by the inclusion of a 
measure designed for Aboriginal youth. Because the research 
primarily involved only one community, it is important to 
encourage replication of this intervention in other Aboriginal 
communities, to assess the generalizability of the results. It is 
important to note that these findings and focus on self-
reported health from one First Nations community is rare in 
comparison to the availability of similar data for other First 
Nations communities. In fact, there is a compelling need to 
disaggregate data to provide information sources that support 
local decision-making within specific Aboriginal 
communities86. 
 

Conclusions 
 
The OALE program had a positive impact on resilience for 
adolescents in Wikwemikong, over the short term. 
Intermediate reinforcement programs are recommended to 
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sustain benefits over time since the OALE was a summer 
program that was difficult to maintain through the school 
year. Inter-sectorial planning across departments (ie health, 
education, and justice) within Wikwemikong may lead to 
innovative ways to revise and expand the OALE, with the 
goal of retaining benefits and reaching specific subgroups 
(younger children, families, men only, and women only) and 
other specific clinical populations in the community. 
 
Outcome scores from seven different wellbeing scales 
provide a unique glimpse into the self-reported health and 
wellbeing for adolescents within one First Nations 
community in Canada. The RS-14 seemed to function well, 
and is recommended for use in studies with other Aboriginal 
adolescent populations. However, none of the scales 
(including the RS-14) in the HWBQ package was developed 
for use with Aboriginal populations. This project identified a 
pressing need to develop culturally appropriate measures of 
health for Aboriginal children and youth in Canada. These 
measures could then be used to evaluate culturally 
appropriate programming to inform local health planning. 
This work has now begun87. The success and effectiveness of 
the OALE in Wikwemikong is encouraging. More empirical 
studies are required to address whether the OALE (or similar 
outdoor-type interventions) may be effective within other 
First Nations communities. 
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