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Abstract
Multiple sclerosis is a chronic degenerative disease affecting nearly one million Americans with
incidence increasing each year. In addition to numerous and complex physical sequelae, multiple
sclerosis is also associated with significant mental health burdens such as social isolation,
depression, and anxiety. Despite the rising burden of multiple sclerosis, the disease is poorly
understood, there are no known cures, and treatment options are limited. In 2019, First Descents,
a non-profit organization, began offering week-long outdoor adventure programs to young adults
with a multiple sclerosis diagnosis. This pilot study (N = 21) used archival data from the 2019
First Descents program to conduct multiple within-subjects analyses of variance examining
changes in six different outcome measures: self-efficacy, anxiety, depression, quality of life,
social support, and mindfulness-based self-efficacy. Outcomes were measured before attendance,
immediately following the program, and at a one-month follow-up. Participants demonstrated
improved self-efficacy, reductions in anxiety, and increases in mindfulness-based self-efficacy
following their one-week adventure program. There were no statistically significant changes in
depression, quality of life, and social support scores. To our knowledge, this is the first research
to demonstrate that an outdoor adventure program can improve self-efficacy, reduce anxiety, and
increase mindfulness-based self-efficacy in people living with multiple sclerosis. Results of this

pilot study should serve as a model for future expanded RCT research on this population.
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CHAPTER
Introduction

The aim of this study is to evaluate the effects of an adventure program for people with
multiple sclerosis by using archival data collected in 2019. Multiple sclerosis is a chronic
degenerative disease affecting nearly one million Americans, with incidence increasing each year
(Leray et al., 2016). Despite the rising burden of multiple sclerosis, the disease is poorly
understood, there are no known cures, and treatment options are limited (Lublin et al., 2014).
Evidence shows that several key measures of mental health and coping factors including
depression, anxiety, social support, self-efficacy, quality of life, and mindfulness-based self-
efficacy of people living with multiple sclerosis can be improved by engaging in physical
activity and group activities (Pedersen & Saltin, 2015). Adventure programs incorporate physical
activities and group dynamics and may be a promising resource for the multiple sclerosis
population.

In other populations living with chronic disease and disability, substantial improvements
in mental and physiological health have been achieved through adventure-based activity
programs (Buckley & Brough, 2017). Adventure programming refers to challenging immersive
sports done in groups with self-reflection, typically in outdoor settings. Adventure programing
can include activities like hiking, camping, sailing, kayaking, rafting, skiing, ropes courses, and
mountaineering. Adventure programming lacks the standardization and consistency of many
traditional psychological therapeutic interventions, but its core components involve physical and
psychological challenges, as well as an element of self-reflection and group discourse. Adventure
programs have been demonstrated to improve many of the same key measures of mental health

and coping that are associated with multiple sclerosis: depression, anxiety, social support, self-
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efficacy, quality of life, and mindfulness-based self-efficacy. Adventure programs have not yet
been studied in a population of people with multiple sclerosis.

First Descents is a non-profit organization that began offering week-long adventure
programs to young adults with cancer in 2000. Participants choose from an array of activities and
locations, but most involve whitewater kayaking or rafting in US wilderness areas. These
programs are conducted in a small group of participants with two group leaders, a chef, and a
health care practitioner or nurse provided by First Descents. Participants stay in a large cabin or
lodge, from which they travel as a group to each day’s activities. The group eats meals together
and participates in nightly group meetings termed “campfire” to encourage discussion and
processing of the day’s events. A study of the psychological impacts of First Descents among
people with a cancer diagnosis observed that self-compassion, body image, and depression all
improved after attending the program (Rosenberg et al., 2014). A subsequent evaluation of the
wellness impacts of First Descents cancer programming demonstrated significant reductions in
psychological distress, as well as improvements in self-efficacy and social support immediately
after attending a program and at a one-month follow-up (Zebrack et al., 2017). First Descents
expanded to provide programming to people living with multiple sclerosis in 2018 with a pilot
program, followed by an expansion for more of these programs in 2019.

This research examined an archival data collected in 2019 that evaluated the impacts of
attending a First Descents program on depression, anxiety, self-efficacy, social support, quality
of life, and mindfulness-based self-efficacy of young adults with multiple sclerosis using a
longitudinal pre-test post-test design. Measures were administered via an online questionnaire
before a participant began a program, after completion of the program, and one month after

program completion. Data will be evaluated using a repeated-measures within-subjects ANOVA.



HEALING THROUGH ADVENTURE 3

First Descents is the first known outdoor adventure program to bring this type of potentially
transformative intervention to the multiple sclerosis population, and this study will mark the first

known translational research of adventure programming for multiple sclerosis.
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CHAPTER 11
Review of Literature

This section will cover two main topics: the issues surrounding treatment of multiple
sclerosis, as well as the history and uses of adventure programming. Multiple sclerosis
epidemiology and disease etiology are described. This is followed by a review of treatment
options for the physical and mental health conditions associated with multiple sclerosis, with
particular focus on social support and a critical examination of the literature describing physical
activity interventions for multiple sclerosis. Adventure programming is introduced as a potential
supplement to these treatment options. A description of the theoretical and mechanistic pathways
through which adventure programs are thought to improve participant well-being follows, then a
review of the literature for evidence that adventure programs improve health outcomes in people
with physical limitations and chronic illnesses is presented. The proposed adventure program is
then introduced, and the First Descents program components are described. Two previous studies
of the mental health impacts of First Descents are then discussed in detail. Last is a summary of
why people with multiple sclerosis stand to benefit from adventure programming, and a
description of how the proposed research will address this gap.
Multiple Sclerosis

Multiple sclerosis is a chronic health disease that affects between 851,749 and 913,925
total people in the United States (Wallin et al., 2019) and about 2.5 million people worldwide,
with almost double the prevalence for females compared to males (Moore et al., 2014). Multiple
sclerosis effects the central nervous system including the brain and spinal cord (Mayo Clinic,
2019). In multiple sclerosis, damage occurs to the myelin sheath covering the nerve fibers. This

damage is called “sclerosis.” The damaged nerve fibers cause slowed and incorrect
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communication throughout the central nervous system. People with multiple sclerosis can live
with substantial limitations on their ability to perform the activities of daily living, and on
average live a shorter lifespan than the general population by about seven years (Marrie et al.,
2015). The disease can be disabling depending on the extent to which the individual’s nerves
have been damaged, and no cure has yet been established.

There are four types of multiple sclerosis a person can be diagnosed with. Each type is
distinguished by the manner by which symptoms progress. While the types of diagnosis have
four distinct categories, each individual is unique in how their symptoms manifest regarding
duration and intensity. Relapsing-remitting is the most commonly diagnosed type. Eighty-five
percent of new diagnoses are initially categorized as relapsing-remitting, which is distinguished
by temporary exacerbations of symptoms, termed “relapses”. Secondary-progressive type is
characterized by symptoms worsening over time without relapses. This type usually transitions
to the third type, primary-progressive, which is uncommon at about ten percent prevalence,
characterized by slowly worsening symptoms from disease onset. Lastly, progressive-relapsing
is the rarest form, at about five percent prevalence, and is unique in that there are acute relapses
without an occurrence of remission (Hooper, 2011; National Multiple Sclerosis Society, 2011).

Symptoms of multiple sclerosis can vary widely and cover a broad swathe of physical
and neurological functions. As demyelination progresses, people living with multiple sclerosis
can experience spasms, numbness and weakness which typically occur on one side of the body,
sensations of electric shock, challenges ambulating, lack of coordination or tremors, visual
impairments, bladder and bowel functional failure, and sexual dysfunction. A major concern for
people living with multiple sclerosis is pain, which can result from the periodic muscle spasms

that are common in the disease or from discomfort associated with mobility impairments. As the
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disease progresses, it can become difficult to maintain careers, social roles, and to manage the
activities of daily living.

People with multiple sclerosis can experience a challenging set of mental health states
resulting from their illness both directly and indirectly. The mechanisms by which multiple
sclerosis directly interacts patient mental health through degenerative neurological effects and
pharmacodynamics are complex. It is hypothesized that the progressive demyelination and
damage to nerve fibers characteristic of multiple sclerosis can directly impact patient
neurological functioning and mental health by changing emotional regulation and cognitive
capacity as the neurons lose myelin, and the communication along the central nervous becomes
slow and disordered (Chwastiak & Ehde, 2007).

In addition, multiple sclerosis often requires treatment with medications such as
corticosteroids, beta interferon (IFNf), glatiramer acetate, and immunosuppressants that have
neuropsychiatric side effects such as anxiety, poor sleep, depressive symptoms, mood lability,
and euphoria (Chwastiak & Ehde, 2007). As both nerve damage and the need for medication
increase throughout the lives of people living with multiple sclerosis, these mental health impacts
of the disease progressively worsen as well.

These psychological concerns for people living with multiple sclerosis are but a layer of
their mental health experience; the disease has several documented indirect effects on mental
well-being as well. People with multiple sclerosis report higher prevalence of major depressive
disorder, anxiety disorders, alcohol abuse, suicidal thoughts, and substance use compared to the
general population (Chwastiak & Ehde, 2007). Again, the pathways by which multiple sclerosis
indirectly impacts the mental health of patients are diverse and complex. One element mentioned

frequently in the literature is social isolation. Due to the physical limitations often experienced
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with multiple sclerosis, people living with the disease are sometimes unable to hold jobs or
attend social functions, which can result in diminished social support and connection (Walsh &
Walsh, 1989). This isolation is linked to poor self-esteem, depression, anxiety, and suicidal
ideation. Social support was shown to be a predictor of mental health-related quality of life in
people with multiple sclerosis in the United Kingdom (Schwartz & Frohner, 2005). Lack of
social support in people living with multiple sclerosis is linked with increased physical pain
(Alphonsus & D’Arcy, 2021). People with multiple sclerosis who identified strongly with a peer
group with the same condition were more likely to report satisfaction with life and less likely to
report symptoms of anxiety and depression (Wakefield et al., 2013). In addition to the social and
community concerns of living with multiple sclerosis, the National Multiple Sclerosis Society
emphasizes the importance of acknowledging the emotional burden of living with a chronic
degenerative disease (“Emotional Changes,” n.d.). They encourage care providers to look
beyond the physical and academic understanding of multiple sclerosis and know that grief,
stress, and fear can all be normal experiences for people diagnosed with the disease.

While mental health in the multiple sclerosis population has many components, the best-
studied and perhaps most salient are the mental health disorders of depression and anxiety,
mental health functioning measures of self-efficacy and quality of life, and the coping factors of
social support and mindfulness-based self-efficacy. Given the prevalence of these mental health
issues among people with a multiple sclerosis diagnosis, reliable measures of mental health
status are necessary. For depression, the Patient Health Questionnaire - 9 (Spitzer et al., 1999)
has been evaluated in the multiple sclerosis population and is shown to be a reliable measure.
Anxiety is measured via the Generalized Anxiety Disorder - 7 (Spitzer et al., 1999) in people

with multiple sclerosis.
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Self-efficacy is measured via the Multiple Sclerosis Self-Efficacy scale (Schwartz et al.,
1996), a tool designed to understand perceived agency of the respondent with a multiple sclerosis
diagnosis. There are multiple scales to assess quality of life in people with multiple sclerosis, but
the Quality of Life Scale (Burckhardt et al., 1989) is most commonly used and has been
validated in multiple sclerosis populations similar to the proposed study population.

Social support, as discussed, is a key coping factor in the mental well-being of people
with multiple sclerosis and can be measured in this population using the Duke-UNC Functional
Social Support Questionnaire (Broadhead et al., 1988). Mindfulness, as a newer concept, is less
readily defined but can be operationalized as the ability to direct one’s attention on the present
moment while remaining open, curious, and accepting of whatever it might bring (Bishop et al.,
2004). Mindfulness-based self-efficacy has been measured using the Mindfulness-Based Self
Efficacy Scale - Revised (Cayoun, 2011) in the multiple sclerosis population. Reliability and
validity of each metric, as well as definitions of constructs measured are described further in the
Methods section.

Treatment for People with Multiple Sclerosis

There are a number of therapeutic options to improve the overall well-being of people
living with multiple sclerosis. In this section, an overview is presented of the pharmacological
and psychotherapeutic means to treat both physiological and mental health issues in people with
multiple sclerosis, as well as the limitations of these treatments. Then, focus will turn to evidence
of the effectiveness of social support and physical activity interventions to treat the physiological
and mental health disorders of people with multiple sclerosis, as these are components of
adventure programming and may illuminate how the First Descents program will work in the

multiple sclerosis population.
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Treatment options for people with multiple sclerosis - pharmacological. There is no
medication that altogether stops the progression of multiple sclerosis, but symptoms can be
managed with an array of pharmaceuticals. For acute attacks of multiple sclerosis symptoms,
high dose steroid therapy is recommended (Murray, 2006). Efficacy of these medications varies
widely from patient to patient. To prevent frequency and severity of relapses, interferons,
glatiramer acetate, and mitoxantrone have been used, though these become less effective over
time and can cause significant side effects such as nausea and fatigue (Murray, 2006). Urinary
symptoms, spasms, and emotional lability can also sometimes be managed with oxybutynin,
baclofen, and tricyclic antidepressants, respectively (Murray, 2006). There is some early
evidence that cannabinoids can reduce pain and sleep dysfunction in people with multiple
sclerosis (Nielsen et al., 2018: Zajicek et al., 2003). Most difficult to manage with
pharmacological interventions are the pain, sexual dysfunction, weakness, dysesthesia and other
sensory symptoms, tremors, ataxia, and cognitive changes associated with multiple sclerosis.

For the mental health issues that often accompany a multiple sclerosis diagnosis,
pharmacotherapy has been shown to effectively reduce symptoms of major depressive disorder
and anxiety disorders in people with multiple sclerosis with similar efficacy as in the general
population (Mohr & Goodkin, 1999). However, drug side effects can be particularly problematic
for people living with multiple sclerosis, and high rates of non-adherence and attrition at levels
similar to the general population have been observed (Klauer & Zettl, 2008; Mohr et al., 2001).
For example, selective serotonin reuptake inhibitors to treat depression and anxiety in the general
population can cause sexual dysfunction, which in the multiple sclerosis population may be less
tolerable due to the high rates of sexual dysfunction resulting from the disease itself (Ghaffar &

Feinstein, 2007). In addition, there is no effective pharmacotherapy for the treatment of the
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alcohol and substance use disorders for which people with multiple sclerosis experience higher
risk.

Treatment options for people with multiple sclerosis - psychotherapeutic.
Physiological health can improve as an indirect result of psychotherapy (Eells, 2000). For mental
health issues, psychotherapy for people with multiple sclerosis is known to be highly effective,
particularly cognitive-behavioral therapy and supportive-expressive group therapy (Mohr et al.,
2000, 2001). Several comprehensive reviews exist describing the application of psychotherapy in
people with multiple sclerosis, with particular focus on depression, fatigue, and overall quality of
life (Hart et al., 2005; Hind et al., 2014; Kesselring & Beer, 2005; & van den Akker et al., 2016).
Interpersonal therapy, behavioral activation, and other forms of therapy have not been studied in
people with multiple sclerosis and it is unknown how effective these may be (Chwastiak & Ehde,
2007). Tailoring psychotherapy to the multiple sclerosis population is recommended, as some
strategies are more effective than others. For example, targeting coping skills is more effective at
reducing depression than psychotherapies that focus on increasing insight in people with multiple
sclerosis, though both are comparable in the general population (Mohr & Goodkin, 1999).

Supplemental treatment for people with multiple sclerosis - social support. Social
support is a key component of the experienced quality of life in people with multiple sclerosis
(Bambara, Turner, Williams, & Haselkorn, 2011; Costa, Sa, & Calheiros, 2012; de Groot et al.,
2008). While social support is demonstrably important to people living with multiple sclerosis,
the existing literature has not identified an intervention to address this need. Interventions to
improve physiological and psychological well-being in people with multiple sclerosis by
targeting social support are scarce and have found conflicting results. One study of a telephone

support network demonstrated improved self-efficacy but produced no change in twenty other
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measures of mental and physical well-being such as depression, anxiety, and self-acceptance
(Schwartz, 1999). A second study showed that people more recently diagnosed with multiple
sclerosis were less likely to benefit from in-person disease support groups than people further
along in their disease progression (Uccelli et al., 2004). The National Multiple Sclerosis Society
provides multiple resources to help connect people with multiple sclerosis, including peer
mentoring, support groups, and social events, though these have not been empirically evaluated
for efficacy (“Find Support,” n.d.). The dearth of data on social support interventions calls for
innovative new approaches, further research, and an improved understanding of the link between
social support and psychological well-being in people with multiple sclerosis.

A comprehensive review of social support interventions for mental health in people with
other chronic diseases such as cancer, obesity, and substance use found evidence for social
support improving patient well-being, which was measured in myriad ways including quality of
life scales, distress, and social network size (Hogan et al., 2002). While no studies were included
in this review that looked at people with multiple sclerosis, there were numerous social support
intervention studies in patients with conditions with similar symptoms or overlap with multiple
sclerosis such as depression, medium-to-high functioning stroke survivors, cancer, or heart
conditions. The author of this manuscript reviewed over 100 studies and identified different
forms of social support that were most consistently beneficial to participants: support involving a
family member or friends, and support groups supplemented training in social skills.

Supplemental treatment for people with multiple sclerosis - physical activity.
Physical activity interventions are an emerging treatment option for people with multiple
sclerosis. Originally thought to worsen multiple sclerosis symptoms, exercise was discouraged

until reevaluation in the late twentieth century (Giesser, 2015). Now, the physiological benefits



HEALING THROUGH ADVENTURE 12

of physical activity interventions in people with multiple sclerosis are well-supported: a meta-
analysis of 54 studies identified improvements in muscular strength, aerobic capacity, mobility,
fatigue, and health-related quality of life as a result of physical activity interventions in people
with multiple sclerosis (Latimer-Cheung et al., 2013). Subsequent randomized controlled trials of
physical activity in the multiple sclerosis population have expanded these findings, showing that
physical activity improves physical capacity (Magnani et al., 2016), walking ability, and
cognitive functioning as measured at completion of a physical activity intervention (Sandroff et
al., 2014). In addition to the ample evidence to support that physical activity can have immediate
effects on multiple sclerosis symptom management and patient mental health, there is also
emerging evidence for a disease-modifying effect of exercise on multiple sclerosis disease
progression (reviewed in Dalgas and Stenager, 2012). Three studies of clinical disease measures
of multiple sclerosis progression (Golzari et al., 2010; Romberg et al., 2004, 2005), two studies
of brain structure or MRI-based measures (Prakash et al., 2007, 2010), nine studies of self-
reported measures (Motl et al., 2006, 2007, 2011; Motl et al., 2008; Motl et al., 2008; Motl &
McAuley, 2009, 2011; Motl & Gosney, 2008; Stuifbergen et al., 2006), and three studies of
animal-model based measures (Le Page et al., 1994, 1996; Rossi et al., 2009) found evidence to
support that physical exercise can slow disease progression in people living with multiple
sclerosis.

Of key interest to the present study, these positive physiological changes from exercise
are often paired with improved psychological well-being as well. Indeed, improved physical
fitness is strongly correlated with cognitive functioning in people with multiple sclerosis (Beier
et al., 2014). A literature search of peer-reviewed studies of the effect of physical activity on the

key mental health measures in people with multiple sclerosis returned 28 relevant studies, the
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details of which are outlined in Table 1. Physical improvements are included as a measure of
study outcomes in this table, but not discussed in detail as they have been reviewed extensively
in meta-analyses and are tangential to the purpose of the proposed research.

Depression. 11 studies addressed the impact of physical activity on depression: ten
randomized controlled trials, and one randomized crossover design. Four of these studies
provided an aerobic exercise-based intervention such as biking or treadmill, and six used a
resistance training-based exercise intervention, and one used a 6 month long physical activity
intervention. Seven of these studies were able to detect lower depression scores following the
intervention in participants relative to controls, and four found no change in depression scores.

Anxiety. Anxiety was less well-studied, with just four studies including it as an outcome
measure for their physical activity interventions, all which used an aerobic exercise intervention
in their participants. Three studies were randomized controlled trials and one used a pre-test-
post-test design. Three of these studies reported decreased measures of anxiety and one did not
observe changes in anxiety.

Self-efficacy. Similarly, self-efficacy was less studied, with four studies including it as an
outcome in their physical activity interventions. These had very different study approaches: one
study used a t’ai chi intervention and a pre-test-post-test design, another a resistance training
exercise intervention and pre-test-post-test design, another used an aerobic training intervention
and a randomized crossover design, and one used therapeutic yoga and a pre-test post-test
design. All four studies found that physical activity was associated with increased measures of
perceived self-efficacy.

Social support. Five studies examine physical activity and social support in participants

with multiple sclerosis, again with varied approaches. Three used a randomized controlled trial
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design, one used a pre-test-post-test design, and one used a cross-sectional cohort design. The
interventions studied included aerobic exercise training, t’ai chi, resistance training, and general
physical activity. Four of the five studies detected higher measures of social support.

Quality of life. Studies reporting changes in quality-of-life score were common, with 26
studies examining quality of life outcomes. A majority of these studies used a randomized
controlled trial design, and both aerobic exercise and resistance training were the most common
interventions studied with quality-of-life outcomes. 22 of these studies detected higher quality of
life measures associated with physical activity.

Mindfulness. Mindfulness was used as an outcome in just two studies, one randomized
controlled trial and one pre-test-post-test design. One study examined the effects of aerobic
exercise, and another looked at sports climbing and yoga. Both observed higher scores in
mindfulness associated with their physical activity interventions.

Overall, these 28 studies support physical activity as a tool for improving mental health
measures in people living with multiple sclerosis. The studies were primarily conducted in the
United States and Europe, with two studies from Iran, two from Turkey, and one from Australia.
Quality of life and depression were the most commonly studied mental health measures, and

more research is needed for social support, mindfulness, and anxiety.
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Table 1

The Effect of Physical Activity Interventions on People with a Multiple Sclerosis Diagnosis
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Paper Study Set-up Outcomes by Measure
Study Design Sample Size Intervention Location |Depression  Anxiety Self-efficacy Social Support  Quality of Life  Mindfulness  Physical
treadmill n = 10,
Ambhadi et al., 2013 RCT yogan =10, 8 weeks of treadmill or yoga training Iran yes yes yes
control n =10
Bjarnadottir et al., 2007 RCT n =6, contwln =10 5 weeks of aerobic and resistance training Ieeland yes yes
biking n = 15,
Cakt et al., 2010 RCT home-mining n =15, 8 weeks of biking or home irining Turkey yes yes yes
control n =135
low intensity n= 20,
Collet et al., 2010 RCT moderate intensity n = 18, 12 weeks of low, moderate or intense hike training UK no change yes
high intensity n =17
Dalgas et al., 2010 RCT n =16, controln =15 12 weeks resistance training Denmark yes yes yes
Dettmers et al., 2009 RCT n =15, controln =15 3 weeks of either endurance training or stretching Germany no change no change yes
Dodd 2010 RCT n =36, control n = 35 10 weeks of progressice resistance exercise Australia yes yes
PT-led exercise n = 80,
Garrett et al., 2013 RCT yogan = 77, 7 }0 weeks ofphysigal therapist-led exercise, yoga, or fitness Ireland yes yes yes yes
instructor-led exercise n = 86,  instructor-led exercise
control n =71
Hassanpour-Dehkordi & Jivad, 2014 |RCT ::::::; 2 j ;?’ yogan =20, 12 weeks of acrobic exercise or yoga Iran yes
Husted et al., 1999 pre-test post-test n=19 8 weeks of t'ai chi us yes yes yes yes
McCullagh et al., 2005 RCT n=12, controln =12 12 weeks of home workouts Ireland yes yes
=13,
Mostert & Kesselring, 2002 RCT MS controln =13, 4 weeks of aerobic exercise trining on bikes Switzerland yes yes yes yes
non-MS control n = 26
aerobicn =21,
Oken et al., 2004 RCT yogan =26, yoga or aerobic trining with biking us no change  no change yes yes
control n =22
Petajan et al, 1996 RCT n =21, controln =25 eXerise 0T nonexercise us yes yes yes
Petruzzello et al., 2009 pre-test post-test n=25 5, 20, or 60 minutes of cycling us yes
Pilutti et al., 2011 pre-test post-test n=6 12 weeks of treadmill tmining Canada yes yes
Rafeeyan 2010 pre-test post-test n=22 4 weeks of swimming Iran yes yes
Rampello et al., 2007 randomized crossover n =19 8 weeksol aerobic training Italy yes yes
Romberg etal., 2005 RCT n =47, control n = 48 6 months of resistance training Finland no change no change yes
Sabapathy etal., 2011 randomized crossover n =16 % weeks of endurance and 8 weeks of resistance training Australia no change no change no change
Shulz et al.,, 2004 RCT n =23, controln = 16 8 weeks ol biking Germany yes yes
Sutherland et al., 2001 RCT n=11,controln =11 10 weeks of water aerobics Australia yes no change yes yes
Tarakei et al., 2013 RCT =51, controln = 48 12 weeks of group exervise Turkey yes yes
Taylor et al., 2006 pre-test post-test n=9 10 weeks of progressice resistance exercise Australia yes yes
Turner et al., 2009 cross-sectional cohort  n =2374 NA- observational us yes yes
Velikonja et al., 2010 2 group pre-post n=10, ctd n=10 sponts climbing or yoga Slovenia yes yes
‘Wier, 2011 randomized crossover n =13 6 weeks of tread mill training us yes yes yes
Zaenker et al,, 2018 pre-test post-test n=26 12 week HIT and resistance training France yes yes

RCT = randomized controlled trial, PT = physical therapy, MS = multiple sclerosis
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There is some evidence that self-efficacy and social support are effect-modifiers for
physical activity interventions improving mental health in the multiple sclerosis population. In
one study, participants with multiple sclerosis were randomized either to a 12-week exercise
program or to the same program with added lectures and information regarding self-efficacy
(McAuley, 2007). The self-efficacy enhanced program produced substantially better
improvements in exercise frequency, duration, enjoyment, and positive affect in participants
compared to the exercise-only group. Elements of the self-efficacy training offered in this
intervention were similar to components of the proposed research, using the First Descents
program and other adventure programming theory, namely the establishment of realistic but
challenging goals and the importance of social support. Indeed, of the reviewed studies that used
group exercise, all observed significant improvements in physical and quality of life measures
(Tarakei et al., 2013; Husted et al., 1999; Turner et al., 2009). Highly social self-efficacy-focused
interventions may be of particular importance for the multiple sclerosis population, and these
factors warrant further investigation.

To review: a handful pharmacological, therapeutic, and physical activity treatments are
documented as improving the physical and mental well-being of people with multiple sclerosis.
These treatments are often limited in their scope or are associated with substantial side-effects.
Physical activity is a promising avenue for treating multiple sclerosis, but the effect-modifying
benefits of supplemental self-efficacy training and social support are underexplored. People
living with multiple sclerosis need more options for activities that can improve their overall well-
being. The National Multiple Sclerosis Society has issued a call for improved access to activities
that provide physical engagement and that allow participants to see themselves as more than a

patient, even to have fun (Exercise, 2020). Adventure programming, unstudied in the multiple
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sclerosis population, but well-established among physically well people and individuals with
chronic disease alike, may address this need.
Adventure Programming

Adventure programming is defined as activities in group settings that take place outdoors
in natural areas. In adventure programming there is an element of physical and mental challenge
or risk-taking, and often involves activities like watersports, backpacking, snow activities, and
ropes courses. Adventure programming is distinct from but often a component of “adventure
therapy” or “wilderness therapy” because adventure programming does not include direct
involvement of psychological health professionals (Itin, 1997; Newes & Bandoroff, 2004). First
Descents, the partner organization for this research, is structured as an adventure program rather
than adventure therapy, in that a mental health professional is not integrated during the program.

Theoretical Origins

Adventure programming has grown out of a long-standing tradition of healing through
time spent outdoors. It has roots in naturalism dating back to the late 1700s when reconnection
with nature underwent a philosophical and intellectual revival, later popularized by the work of
Henry David Thoreau and contemporaries (Miles & Priest, 1999). “Tent therapy” and therapeutic
camping were thought to improve health by increasing contact with nature (Davis-Berman &
Berman, 1994). Beginning in the 1940s, outdoor adventure programs began to take the form
currently seen in First Descents and other modern adventure programs. The first such program,
Outward Bound, was able to demonstrate reduced recidivism in troubled youth who participated
in their outdoor adventure program (Kelly & Baer, 1969). Outward Bound is still running to this

day.
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Adventure programming has a strong theoretical basis in “experiential education” (Kraft
& Sakofs, 1985), and eco-psychology (Roszak et al., 1995). Applied to adventure programs,
experiential education, or “learning by doing”, is enhanced by the multi-sensory nature of
cognitive and physical activity in the outdoor setting (Crisp, 1998). Adventure programming
employs the five key elements of experiential learning philosophy (Newes & Bandoroft, 2004).
First, the participant is an actor rather than a spectator in the program. Second, the activities
require internal motivation in the form of energy exertion, involvement, and personal
responsibility from each participant. Third, the activities are real and meaningful with natural
consequences for the participant. Fourth, reflection is a critical component of the experience.
And fifth, the learning experience must have relevance and meaning in the life of the participant
outside of the program. These theoretical foundations lay the groundwork for adventure
programming to be used for improving mental health in a range of populations.

In addition to its foundations in experiential educational philosophy, adventure
programming developed from early research on the importance of nature and its role in mental
health. Eco-psychology is the theoretical focus on human-environmental connection as the path
to mental and ecological health (Roszak et al., 1995). Eco-psychology informed a number of
subsequent forms of therapeutic practice such as walking meditation, outdoor therapy, and nature
retreats for a wide array of mental health states, including those associated with a cancer
diagnosis, trauma, and depression (reviewed in Burns, 1998). Adventure programming is one
way to reconnect individuals with the natural world and access the psychological benefits of this
link (Holewski, 2016). First Descents programming occurs throughout the United States and in
four locations internationally, primarily on public lands and natural areas. Interaction with nature

is an essential component of each program the organization runs.
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Mechanisms of Adventure Programming Improving Participant Well-Being

Adventure programming in some form has been in use for over one hundred years, yet its
mechanisms of effect have been studied only recently. While this research is still ongoing, it is
believed that social interaction, adaptive dissonance, spirituality, and challenge-by-choice are
significant mechanisms (each of these will be discussed below) behind the success of adventure
programs in improving the well-being of participants.

Social interaction. Social interactions are a key mechanism for success in the overall
goals of adventure programs (Sibthorp, 2003). Perhaps the best-studied mechanism, the social
component of adventure programs has been studied as a combination of different “helping
factors” (Yalom & Crouch, 1990). These eleven factors have been identified as key components
of the social group that create the observed benefits to mental and overall well-being, though this
remains an active field of study. The helping factors are described below and are summarized in
Table 2.

The group formed as part of adventure programming typically has a common factor, such
as a health condition or school association, that unites them. This allows for improved feelings of
universality, where participants see that they are not alone in their challenges (Sibthorp & Jostad,
2014). Universality helps participants see themselves as part of something bigger than
themselves and helps to foster a group identity or belonging. The existential factors of the
environment itself also contribute to a sense of something bigger, because it places participants
in the larger ecosystem which often contrasts with their home environments and routines. This
universality and existentialism from the group setting improves feelings of Zope and optimism

for the future among participants (Gelkopf et al., 2013).
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The shared experiences that bring group member together in a program also help to
provide participants with new advice and information they may use to cope once the program is
completed (Martin & Leberman, 2005). Group members often meet for the first time in an
adventure program, and this allows each participant to experiment with new behaviors and
identities with each other, via imitative behavior and improved socialization (Johnson et al.,
2011). The skills acquired in group settings, especially as they are tailored to a shared condition
or experience, build strengths that can benefit participants long after a program is ended.

Indeed, these new social dynamics may foster an alternative family structure, whereby
participants can correct for the limitations of their own primary family and upbringing by
corrective recapitulation (Gargano & Turcotte, 2019). Group members can develop long-lasting
interpersonal relationships during the course of a program (Sibthorp & Jostad, 2014). The group
works together to accomplish tasks during the program, which develops a close social cohesion,
improving communication and helping to form social bonds (Breunig et al., 2010). These
relationships and structures can expand the social universe of participants, which in the case of
chronic disease can be quite limited.

In the process of this teamwork, members are able to help one another and feel the value
and importance that come from altruistic acts (Gargano & Turcotte, 2019). Altruism as a social
phenomenon thought to benefit both the actor and recipient reciprocally and is an important part
of group and pair bonding. In either planned or impromptu interactions, participants can disclose
their feelings and experiences in the group, allowing for emotional catharsis (Tubbs, 2012).
These emotional releases, especially when acknowledged and respected in a group setting, allow
participants an opportunity to examine feelings they might otherwise avoid, and can be an

important step in acceptance.
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Table 2

Helping Factors of Group Programs

Helping factor Description

Universality Group members see that they are not alone in their struggles

Existential factors Participants feel part of something greater than themselves

Hope Group members feel a sense of optimism and future promise

Information/education Participants gain new knowledge about mental health, outdoor skills, and life in general
Imitative behavior Group members adopt the coping skills and behaviors of other members

Socialization Participants learn improved social skills

Corrective recapitulation The group forms a familial structure that may supplement participant families of origin

Relationship building Participants form close interpersonal relationships

Group cohesion Members feel a sense of belonging and identity with the group

Altruism Helping others allows a participant to feel valued and significant
Catharsis Opportunities to express emotions and disclose create cathartic experiences

Adapted from (Yalom & Crouch, 1990)

Adaptive dissonance in the physical environment. The physical environment for
adventure programs plays a role in developing positive health outcomes, primarily through
existential factors and novelty. In natural settings, participants feel like a part of something
greater, and have identified this perspective as a factor leading to long-term positive changes
(Sibthorp et al., 2007). This shift in perspective that comes from the contrast between the
program and home environments is a form of adaptive dissonance (Yalom & Crouch, 1990). The
built environment of adventure programs, typically in camp settings, tents, treehouses, and
cabins, can contrast from the day-to-day lives of participants. In one adventure program, the
close quarters of a sailing boat paired with the vast openness of the sea induced a sense of
novelty and encouraged positive social outcomes and personal development (Capurso & Borsci,
2013; Sibthorp, 2003). The natural environment also contributes to adaptive dissonance: in a
meta-analysis examining ten studies with a total of 1252 participants, the presence of water in

adventure programs increased effect sizes for improvements in self-esteem and mood (Barton &
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Jules, 2010). In one study, when weather conditions limited the group activities to the indoors,
group outcomes were worse (McKenzie, 2003). These physical environments and their contrast
with the lived environment of participants work together with many of the social dynamics
discussed above, especially in the creation of a social interdependence.

Challenge by choice. Perhaps most unique to adventure programming is the mechanism
of “challenge by choice”: the process of facing an unfamiliar and challenging situation and
overcoming it independently. Studies have shown that adventure programs are most effective
when they create an experience of psychological disequilibrium at the beginning of the
challenge, which pushes participants just out of their comfort zone but not into acute distress or
panic (Brown, 2008; Luckner & Nadler, 1997; Panicucci, 2007). This challenge and mastery
emphasize the participant’s own self-efficacy and can feed into the process of self-actualization
by showing them that they are capable. Participants may first doubt their physical ability to do
the challenge but are given adaptive training and support from program staff and peers. They
learn that they are safe and can use their own skills to accomplish the adventure. In people with
chronic conditions and physical limitations, this can help restore the locus of control from others
(medical care providers, family members, and the external world) to themselves. Participants do
not experience adventure programs as passive patients, but rather as active individuals.

Spirituality. In connecting participants with the natural world, adventure programming
can encourage spiritual development in participants. While spiritual experiences are not regularly
the purview of scientific literature, scholars of adventure programming contend that being part of
something “greater than oneself” promotes reflection, perspective, and improved well-being
(Sibthorp et al., 2007). Many individuals experience a spiritual connection to nature, and this

complex relationship can form another mechanism by which nature affects health outcomes
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(Heintzman, 2009). As proposed in the study of eco-psychology, the human brain structure is
adapted to and shaped by the environment in which it evolved, and thus people have an innate
instinct to connect emotionally and spiritually with nature (Kellert & Wilson, 1995; Roszak et
al., 1995). For people with physical limitations and who experience chronic illness, the
opportunity to access natural spaces can be vanishingly rare. Spiritual experiences facilitated by
the presence of nature may play a role in the improvements seen in adventure program
participants.

Literature review of adventure programs improving wellness in chronic disease.

While no studies of adventure programming in the multiple sclerosis population have
been published to date, multiple sclerosis is a chronic degenerative disease that shares
characteristics and limitations with many chronic health conditions. A literature search produced
a total of 17 peer-reviewed studies of adventure programming in people with chronic disease.
The majority of these studies were exploratory and of a pilot intervention, consisting of smaller
sample sizes. Three studies were larger and of more established adventure programs (Bekesi et
al., 2011; Rosenberg et al., 2014; Zebrack et al., 2017). While some interventions are considered
individual sports (e.g. kayaking), all of the program activities were conducted in a group setting.
Considered as a whole, these studies established that adventure programming can have a
substantial and broad positive impact on the well-being and coping of people with chronic health
conditions, in particular those measures which most concern the multiple sclerosis population
(depression, anxiety, self-efficacy, social support, quality of life, and mindfulness-based self-
efficacy).

Depression. Six studies were identified that looked at the effects of adventure

programming on depression in participants with chronic health conditions, three of which



HEALING THROUGH ADVENTURE 24

utilized pre-test post-test design (Buettner and Fitzsimmons, 2002; Rosenberg et al., 2014;
Zebrack et al., 2017), one used mixed methods (Vorosvari, 2016) and two used a randomized
controlled trial (Gelkopf et al., 2013; Han et al., 2016). Two studies involved participants with
dementia (Buettner and Fitzsimmons, 2002) or brain injury (Vordsvari, 2016), two had subjects
with a cancer diagnosis (Rosenberg et al., 2014; Zebrack et al., 2017), one looked at those with
chronic pain conditions (Han et al., 2016), and one studied people with post-traumatic stress
disorder (Gelkopf et al., 2013). Two studies looked at interventions based on kayaking
(Rosenberg et al., 2014; Zebrack et al., 2017), one studied group biking (Buettner and
Fitzsimmons, 2002), one group sailing (Gelkopf et al., 2013), one forest therapy program (Han et
al., 2016), and one outdoor adventure camp (Vorosvari, 2016). The majority of the studies that
looked at depression were conducted in the United States, but one took place in Israel (Gelkopf
et al., 2013), and one in South Korea (Han et al., 2016). Each of these studies found that
adventure programming significantly improved measures of depression. Of particular interest to
the current study is the water-based activities of kayaking (Rosenberg et al., 2014 & Zebrack et
al., 2017) as it relates to the proposed research with the multiple sclerosis population, whitewater
rafting.

The first randomized controlled trial (Gelkopf et al., 2013) identified adventure
programming as a supplementary intervention to increasing the efficacy of PTSD treatment. In
this study, 22 veterans (waitlist control N = 20) spent one year undergoing the adventure program
intervention in the form of sailing group trips. The study found significant improvements in
posttraumatic symptoms, depression, functional impairments, quality of life, perceived control
over illness, hope, and functioning. Of note, this was the first study to demonstrate that adventure

programming can help people with chronic posttraumatic stress disorder. The second randomized



HEALING THROUGH ADVENTURE 25

controlled trial (Han et al., 2016) investigated the effect of an adventure program that took place
in a forested metropolitan park over a two-day period in people with chronic widespread pain
(experimental group N = 33; control group N = 28). Results from the intervention demonstrated
that participating in the forest program improved physiological outcomes (heart rate variability;
increase in immune competence), as well as decreased pain and depression, and increased quality
of life regarding health as compared with controls who did not attend the adventure program.
This study concludes that forest therapy can treat people with chronic widespread pain.

Anxiety. Two studies were identified that looked at the effects of adventure
programming on anxiety in participants, both of which used a pre-test post-test design
(Shepanski et al., 2005; Zebrack et al., 2017). One study involved participants with inflammatory
bowel disease and took place at an outdoor adventure camp (Shepanski et al., 2005), and the
other looked at people with a cancer diagnosis who participated in a kayaking program (Zebrack
et al., 2017), both in the United States. No change in anxiety was found with the inflammatory
bowel disease study as measured by a component of the IMPACT-II questionnaire (Shepanski et
al., 2005). It is possible that since the study measured anxiety by looking at a component of an
overall questionnaire rather than a specific tool for anxiety, the methods used were not sensitive
enough to detect change. Zebrack and coauthors (2017), however, did observe significant
reductions in anxiety as measured by the PHQ-4 in people with cancer who participated in the
kayaking program, specifically, a statistically significant decrease from a pre-trip mean score of
2.76 to a post-trip mean score of 1.87 in participants.

Self-Efficacy. 10 studies were identified that examined the effects of adventure
programming on self-efficacy in participants. The majority of these studies used qualitative

interviews (Bidell, 2009; Pasek & Schkade, 1996; Slavin, 2015; Stevens et al., 2004; Sugerman,
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2005; Taylor & McGruder, 1996). A pre-test post-test design was utilized in two studies (Bekesi
etal., 2011; Zebrack et al., 2017), a randomized control trial by one study (Gelkopf et al., 2013),
and one study used mixed methods (Vorosvari, 2016). A majority of these studies took place in
North America and among people with a cancer diagnosis, and the interventions employed were
varied. See Table 3 for complete details about study location, population, and intervention.
While the majority of these studies were qualitative, improvements in self-efficacy were found
throughout the reviewed studies.

Social Support. 10 studies were identified that reviewed the effects of adventure
programming on social support in participants. The majority of these studies used qualitative
interviews (Bidell, 2009; Slavin, 2015; Stevens et al., 2004; Sugerman, 2005; Taylor &
McGruder, 1996), three used pre-test post-test design (Andersonn et al., 1997; Shepanski et al.,
2005; Zebrack et al., 2017), one used a randomized controlled trial (Wassif, 2014), and one used
mixed methods with pre-test post-test and qualitative interviews (Vordsvari, 2016). The Wassif,
2014 randomized controlled trial used an outdoor adventure camp program (Outward Bound) to
help veteran participants (treatment group N = 50; waitlist control group N = 45) reintegrate and
re-socialize after returning home from serving with the military. The intervention participants
completed the Outward Bound adventure program designed for veterans. The study
demonstrated that participation in this program led to significantly improved posttraumatic
growth compared to waitlist controls. Interestingly, in examining the component subscales of the
posttraumatic growth measure, they found that “relation to others” was the only statistically
significant contributor to the observed effects. This result suggests that meaningful social

interaction may play a key role in recovery and growth.
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A majority of these studies took place in North America and among people with a cancer
diagnosis, and the interventions employed were varied. See Table 3 for complete details about
study location, population, and intervention. Increases in social support were found across these
studies.

Quality of Life. Eight studies were identified that reviewed the effects of adventure
programming on quality of life in participants. The majority of these studies used pre-test post-
test designs (Andersonn et al., 1997; Bekesi et al., 2011; Buettner and Fitzsimmons, 2002;
Mirandola et al., 2020; Shepanski et al., 2005), two used randomized controlled trials (Gelkopf et
al., 2013; Han et al., 2016), and one study used qualitative interviews (Bidell, 2009). A majority
of these studies took place in North America. See Table 3 for complete details about study
location, population, and intervention. All eight studies observed some positive change in quality
of life following the adventure program interventions.

Mindfulness-Based Self-Efficacy. Two studies were identified that looked at the effects
of adventure programming on mindfulness in participants, and both utilized a qualitative design
with cancer patients (Slavin, 2015; Stevens et al., 2004). One study used a climbing program
which took place in the United Kingdom (Slavin, 2015), and the other used a mountaineering
program which took place in the United States (Stevens et al., 2004). Both described modest
improvements in mindfulness in their participants, and interviewees in both programs
emphasized the role of the natural setting in fostering their mindfulness. Research on
mindfulness and adventure programming is scant in the literature, but this study aims to

contribute to this field of research.
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Table 3

The Effect of Adventure Programming Interventions on People with Chronic Health Conditions
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Paper Study Set-up Outcomes by Measure
Study Design Sample Size Intervention Chronic condition Location Depression Anxiety  Self-efficacy Social Support Quality of Life Mindfulness Physical
Andersonn et al., 1997 Pre-test post-test n=12 Wildemess canoe adventure program Mental and physical disabilities us yes yes
Bekesi et al., 2011 Pre-test post-test n=115 Camping trip Cancer, diabetes, juvenile arthritis Hungary yes yes
Bidell, 2009 Qualitative interviews n=8 Camping, rafting, and ropes course program  HIV/AIDS uUs yes yes yes yes
Buettner & Fitzsimmons, 2002 |Pre-test post-test n=41 Group biking Dementia us yes yes
Gelkopf et al., 2013 RCT n =22, control n =20 Group sailing PTSD Israel yes yes yes
Han et al., 2016 RCT n = 33, control n = 28 Forest therapy program Chronic pain South Korea yes yes yes
Hitzig et al., 2012 Pre-test post-test n=14 Outdoor experiential therapy intervention Spinal cord injury Canada yes
Pasek & Schkade, 1996 Qualitative interviews n = 14 Snow skiing trip Limb deficiency uUs yes
Rosenberg et al., 2014 Pre-test post-test n= 199 Kayaking program Cancer us yes
Shepanski et al., 2005 Pre-test post-test n=61 Outdoor adventure camp Inflammatory bowel disease us no change yes yes yes
Slavin, 2015 Qualitative interviews n =6 Climbing program Cancer UK yes yes yes
Stevens et al., 2004 Qualitative interviews n = 16 Mountaineering program Cancer Canada yes yes yes
Sugerman, 2005 Qualitative interviews n =4 Ropes course program Cancer us yes yes
Taylor & McGruder, 1996 Qualitative interviews n=3 Sea kayaking Spinal cord injury us yes yes
Viirésvari, 2016 Mixed methods n=9 ‘Outdoor adventure camp Brain injury us yes yes yes yes
Wassif, 2014 RCT n = 50, control n =45 Outward bound program PTSD us yes
Zebrack et al., 2017 Pre-test post-test n =304 Kayaking program Cancer us yes yes yes yes

RCT = randomized controlled trial, PTSD = post-traumatic stress disorder, HIV/AIDS = human immunodeficiency virus/ autoimmune deficiency

syndrome
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First Descents Adventure Programming

First Descents is an organization that employs adventure programs to enrich the lives of
young adults with chronic health diseases. First Descents collaborates with mental health
practitioners in the development of their programs to ensure safety and inclusivity, but providers
are not present during the actual execution of the programs. Programs are run by Lead Staff and
highly trained professional instructors to teach participants how to do the adventure sport chosen
as the theme for each individual program.

First Descents has been providing adventure programming for almost 20 years. While the
number of participants and availability of programs all over the world have expanded greatly
over the years, the premise of the program has remained the same. Programs range from
weekend trips to week-long adventures, and include activities such as rock-climbing, white-
water rafting, and kayaking. A central theme is the opportunity to hear the stories of other
participants in a structured manner. Each participant comes in with a different story and unique
diagnosis. The Lead Staff, employed by First Descents, provides a structure for these
conversations to take place, called “campfire”, which consists of the group of participants all
circling up and taking time to speak individually in response to prompts from Lead Staff.
Discussion topics include each individual’s journey with their disease, experiences with medical
and social support systems, challenges they had to overcome to be alive and sitting in the circle
that day, and other topics chosen to allow for a group process to occur in an emotionally
supportive and structured arena. These “campfires” are a time where people are prompted to
share personal information with the group about their experiences with a chronic health disease,
and participation is voluntary with Lead Staff emphasizing that speaking to the whole group is

encouraged but not a requirement.
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Lead Staff are trained on a yearly basis during a program retreat where all of the
employees of First Descents gather to go over the mission statement, new protocols for running
programs, and goals for helping new populations of people (such as those with multiple
sclerosis). Each Lead Staff member undergoes vigorous interpersonal and objective interviewing
and training to ensure that they are able uphold the mission of First Descents, to “provide life-
changing, outdoor adventures for young adults impacted by cancer and other serious health
conditions.” Lead Staff are in charge of making sure the program week goes as planned, as well
as oversee volunteer medical staff, photographers, camp chefs, and general needs helpers named
“camp moms”. While the overall plan for each program has structure, there is also some
flexibility for Lead Staff to allow participants to create their own experiences and moments for
healing. The main components, namely the nightly campfires, daily activities, and daily
ceremonies are consistent in every program, but participants are encouraged to explore and
expand on the group processes that crop up organically in a social setting.

The campaign “Prescribe Adventure” was launched by First Descents in 2018 in an effort
to include people who had very recently been diagnosed with a chronic health disease. In the
past, people would be asked to wait until sometime after treatment to attend a program due to
concerns about restricted physical ability and the impact that travel and extra stress might have
on overall health. In 2018, First Descents lifted that limitation in order to allow medical
professionals the freedom to recommend patients who have been cleared medically to participate
in a program right away to start building resiliency by accessing the resources available from
First Descents. In an effort to make medical providers aware of the resources that First Descents
offers, a campaign was launched to partner with numerous healthcare professionals and hospitals

to integrate adventure programs into the initial planning for patient’s long-term care.
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The importance of integrating adventure programs into treatment planning from the start
is highlighted in a statement from Jennifer Jackson, MD, a previous participant with First
Descents and medical doctor: “As a doctor and as a patient, I’ve experienced the value of First
Descents. I know that adventure and community are essential to the healing process. I would
love to see the medical system go beyond treating my sickness and start healing my soul. My
hope is for a future where every young adult cancer patient gets a written prescription for First
Descents, because nothing is more healing than Out Living It!” (Jennifer Jackson MD quoted in
“Prescribe Adventure,” 2018). “Out Living It” is the motto used by First Descents.

Another unique component of First Descents is that participants are asked to assign
themselves a nickname. Participant’s real names are not used at all during the programs in an
effort to allow for psychological distance from the name of the person who was a patient
undergoing the potentially traumatic and painful treatments for their chronic health disease.
Participant’s report feeling as if they can finally be themselves again, or even someone new with
their nickname, and separate from always being the patient who had to overcome great feats of
physical pain and psychological distress to be able to make it through their chronic disease.

Since First Descents began, two studies have undertaken to evaluate the health impacts of
participation in the program (Rosenberg et al., 2014; Zebrack et al., 2017). In 2014, the first
empirical research project on First Descents was conducted by Rosenberg and coauthors in an
effort to better understand the effects that adventure programming has on participants. This study
used people between the ages of 18 to 39 with a cancer diagnosis. The experimental and control
groups each had a sample size of N = 198. The study utilized a waitlist comparison design. Self-
report measures were administered before the program and immediately following completion,

and assessed body image, self-compassion, and general mental health. Participants in First
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Descents showed significant improvements in measures of body image (mean change in score
over time: f=3.9, F test comparing f between intervention and control arms: p <.001), self-
compassion (f =2.7, p <.001), discomfort (f=-1.3, p <.01), depression (f=2.4, p <.001),
depressive feelings (f =-2.2, p <.001), poor self-esteem (8 =-1.7, p <.01), alienation (f =-2.3
, p <.05), fatigue (f=-1.3, p <.01), concentration problems (5 =-1.7, p <.001), and somatic
anxiety (f=-1.7, p <.05), as compared with participants in the waitlist control group. There
were no observed changes in anger/aggression, anxious feelings, or social outgoingness between
the intervention and control groups.

Researchers again found support for the positive impacts of First Descents in a
subsequent study conducted in 2017 from the University of Michigan (Zebrack et al., 2017). To
participate in the study, First Descents program attendees had to be in the age range of 18 to 40
years old, be attending the program for the first time, and have a cancer diagnosis. Researchers
completed a longitudinal study, collecting data at three separate time points: pre-trip, post-trip,
and at a one-month follow-up. The sample size for this study was N =247 at the pre-trip
timepoint, N = 196 at the post-trip timepoint, and N = 159 at the follow-up timepoint. In the
study by Zebrack and coauthors, results from this initial research were promising. Distress, as
measured by the PHQ-4 (higher numbers indicating higher levels of distress) decreased from
2.76 to 2.31 and continued to decrease at follow-up to a mean score of 1.99. Distress was
statistically significantly lower than at baseline for both the post-trip and follow-up timepoints
(pre- to follow-up f=-0.322, p <0.001). Self-efficacy, as measured by the Cancer Behavior
Inventory - Brief (CBI-B), (a test used to measure behavioral coping responses of people with
diagnosed cancer; Merluzzi et al., 2001) significantly improved from pre-trip to post-trip with a

mean score of 47.33 to 52.68 at post-test and attenuated slightly to 51.45 at follow-up. Self-
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efficacy score for post-trip and follow-up were statistically significantly greater than measured at
the pre-trip timepoint (pre- to follow-up f=2.361, p <0.001). Social support, as measured by
the Duke-UNC Functional Social Support Questionnaire (Broadhead et al., 1988) improved from
a mean score of 4.06 to 4.29 at post-test and attenuated to 4.15 at follow-up. Social support was
statistically significantly different between pre-trip to post-trip, however, from pre-trip to follow-
up the significance was only marginal (pre- to follow-up g = 0.064, p = 0.053).

Following the encouraging results from these studies, First Descents chose to expand
their programming in order to benefit more individuals with chronic health conditions, changing
their mission statement from “First Descents provides life-changing outdoor adventures for
young adults impacted by cancer” to “First Descents provides life-changing outdoor adventures
for young adults (ages 18 - 39) impacted by cancer and other serious health conditions.” The first
population they aimed to expand services to was people with a multiple sclerosis diagnosis. They
ran a pilot program consisting of 14 participants with multiple sclerosis in 2018 and have
expanded to a set of programs for people with a multiple sclerosis diagnosis in 2019.

Potential Impacts of Adventure Programming for Multiple Sclerosis

In this review, it has been established that adventure programming similar to the
proposed First Descents program can improve mental health and overall quality of life in people
with physical limitations and chronic illness. Because these populations have conditions that
overlap meaningfully with multiple sclerosis, it is possible that adventure programming may
produce similar effects in the multiple sclerosis population. Also reviewed were the numerous
treatments for improving physiological and mental wellness in people with multiple sclerosis that
are available and empirically studied thus far. The pharmacological interventions for multiple

sclerosis can have significant side effects and do not treat all of the symptoms that people
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experience, and psychotherapy is effective but can require training specific to the multiple
sclerosis population. Social support interventions are lacking, but there is potential for growth.
And lastly, physical activity interventions have been shown to substantially improve physical
and mental well-being of people with multiple sclerosis. The physical activity and social
components of adventure programming are likely to benefit people with multiple sclerosis, and
adventure programming may fill in the gaps and supplement the range of other treatment options
available to providers and their patients. People with multiple sclerosis are therefore a prime
population to benefit from adventure programming. Hopefully this is the first of many studies in
order to lend further support for the utility of adventure programs and add to the available

treatment options for people with multiple sclerosis.
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Purpose of the Study
To our knowledge, this is the first study to examine the psychological and physiological
health benefits of adventure programming in people with multiple sclerosis. Multiple sclerosis is
on the rise (Harirchian et al., 2018) and this population stands to benefit substantially from more
care options, particularly those that address both physiological and mental health challenges. A
2017 feature in Frontiers in Public Health called for increased research on the use and
application of adventure programming to improve the lives of people with chronic illnesses
(Buckley & Brough, 2017). It is the intention of the proposed research to examine the mental
well-being effects of First Descents adventure programming for people with multiple sclerosis
using a pre-test post-test study design and data collected during the 2019 First Descents program
year.
Research Questions
1. Does the well-being of individuals with multiple sclerosis improve from pre- to post-
intervention among participants of First Descents adventure programs?
2. Are these improvements maintained through one month following the intervention?
Hypotheses
1. Self-Efficacy scores as measured by the MSSES will increase from pre- to post- trip.
a. Effects will be maintained through the one-month follow-up.
2. Anxiety scores as measured by the GAD-7 will decrease from pre- to post- trip.
a. Effects will be maintained through the one-month follow-up.
3. Depression scores as measured by the PHQ9D will decrease from pre- to post- trip.
a. Effects will be maintained through the one-month follow-up.

4. Quality of Life scores as measured by the QOLS will increase from pre- to post- trip.



HEALING THROUGH ADVENTURE 36

a. Effects will be maintained through the one-month follow-up.
5. Social Support scores as measured by the FSSQ will increase from pre- to post- trip.

a. Effects will be maintained through the one-month follow-up.
6. Mindfulness-Based Self Efficacy scores as measured by the MSESR will increase from
pre- to post- trip.

a. Effects will be maintained through the one-month follow-up.
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CHAPTER III
Methods

Data used in this study comes from an archival data set. First Descents collected
participant data during the 2019 programs in order to conduct an internal program evaluation
after expanding to multiple sclerosis population and have since made the de-identified data
available for research purposes.
Participants

The data used in this research was collected during the 2019 First Descents programming
year with three groups of participants who all completed the intervention. Participants were
recruited from a list of people who actively sought out the programs First Descents offered. First
Descents partners with an array of patient advocacy groups who refer people with chronic health
conditions to their programs. The participants in this study were recruited as a convenience
sample through First Descents. First Descents uses a protocol to determine each individual’s
readiness to participate in a program.
Procedure

During First Descent’s summer programming in 2019, First Descents and this researcher
compiled and administered surveys using Qualtrics, an online data collection program. Relevant
scales designed to measure physiological and psychological health were combined into one
comprehensive survey which was distributed to each participant through email. Utilizing a
convenience sample comprised of people registered to participate in a First Descents program, a
link was sent to each individual that navigated them to the Qualtrics online survey for
completion. The online survey included a demographic section which was prefaced by a written

statement embedded in the survey stating: “Your responses are being sent to the researcher only
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and identifying information will be secured and your privacy protected. These questions are used
for research purposes only. Your personal responses will not be shared with anybody but the
researcher who will secure them following institutional best-practices for protecting the identities
of research participants. Please take your time and answer the following questions as best as you
can. Thank you for participating in this research.”

As this study was longitudinal with data gathering taking place before, immediately after,
and then one month after, three separate emails were sent to each participant linking them to
three different and unique surveys. The six scales gathering quantitative data were included in
each survey administration, but questions regarding program satisfaction were added or removed
according to each unique administration period.

Each 6-day program began on a Monday during the months of August and September
2019. To ensure each participant had adequate time to complete the pre-trip survey, those were
sent out on the Wednesday prior to the beginning of a program. Surveys collecting post-trip data
were sent to participants on the Monday following completion of their program. Lastly, surveys
collecting longitudinal data post-trip were sent to participants four weeks after the Monday they
received the post-trip email. Dates for data collection for all of the participants were the
following in 2019: rock climbing in Estes Park, Colorado from August 26" until the 30" (N = 8),
whitewater rafting on the McKenzie River in Oregon from September 9™ until the 13" (N = 6),
and whitewater rafting on the Rogue River on Oregon from September 23 until the 27% (N = 7).
Instrumentation

Following similar research protocols found effective by the Zebrack, Kwak, &
Sundstrom, 2017 study, analogous versions of scales for multiple sclerosis instead of cancer

were used. This study intends to measure similar constructs as the previous research conducted
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on the cancer program to see if similar improvements are seen across the multiple sclerosis
population, as well. As previous research on First Descents adventure programming with cancer
patients found reductions in psychological distress, improvements in self-efficacy, and increased
social support, measures were obtained that could translate to the multiple sclerosis population
for the purpose of this study.

Background Information Questionnaire. Each participant was asked a series of
background questions including their age, gender, race, marital/relationship status, if they are
working or in school, the type of multiple sclerosis they are diagnosed with, the time that has
passed since their initial diagnosis, and the First Descents program they are attending. This
information is included in the analysis to test for any association with outcome measures, though
this is expected to be minimal.

Multiple Sclerosis Self-Efficacy Scale (MSSES). This self-report scale was developed
by Schwartz, Coulthard-Morris, Zeng, & Retzlaff, (1996) to measure levels of self-efficacy in
people with multiple sclerosis. The measure consists of 18 items assessing bodily function and
control using a ten-point Likert scale ranging from “10 - very uncertain” to “100 - very certain”.
The scale provides a continuous measure of self-efficacy, with higher scores indicating greater
levels of bodily function and control. Sample items for function include ability to “walk 100 feet
on flat ground” and “walk 10 steps downstairs” and for control include “how certain are you that
you can control your fatigue?” and “how certain are you that you can regulate your activity so as
to be active without aggravating your MS?” Internal reliability of the function part of the scale
was good with a Cronbach’s alpha of .86, the control part of the scale was good with a
Cronbach’s alpha of .90, and the overall combined scales had a good Cronbach’s alpha of .89

(Schwartz et al., 1996). For this study sample, Cronbach’s alpha was good at .862.
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Generalized Anxiety Disorder - 7 (GAD?7). This self-report scale was developed by
Spitzer, Williams, & Kroenke (1999) as an adapted version of the clinician administered version.
The new measures consist of seven items assessing levels of anxiety over the last two weeks
using a four-point Likert scale ranging from “0 - not at all” to “4 - nearly every day”. Sample
items for anxiety include “feeling nervous, anxious or on edge” and “not being able to stop or
control worrying.” The scales provide a continuous measure of symptom severity, with higher
scores indicating greater levels of anxiety. Internal reliability of the GAD-7 was established as
good, with a Cronbach’s alpha of .89 (Lowe, Decker, Brahler, Schellberg, Herzog, & Herzberg,
2008). For this study sample, Cronbach’s alpha was .671. This scale consisted of seven items
which allows for an adjustment of criteria according to Pallant, 2020, who posits that if a scale
has 10 or fewer items, a Cronbach’s alpha greater than .5 is sufficient.

Patient Health Questionnaire - 9 (PHQ9). This self-report scale was developed by
Spitzer, Williams, & Kroenke (1999) as an adapted version of the clinician administered version.
The measure consists of nine items assessing levels of depression over the last two weeks using a
four-point Likert scale ranging from “0 - not at all” to “4 - nearly every day”. The scales provide
a continuous measure of symptom severity, with higher scores indicating greater levels of
depression. Sample items for depression include “little interest or pleasure in doing things” and
“feeling down, depressed, or hopeless.” Internal reliability of the PHQ-9 was established as good
with a Cronbach’s alpha of .89 and .86 in studies with two different populations (Kroenke,
Spitzer, & Williams, 2001). For this study sample, Cronbach’s alpha was .665. This scale

consisted of nine items, and at greater than .5 the Cronbach’s alpha is considered sufficient.
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Quality of Life Scale (QOLS). This self-report scale was developed by Burckhardt,
Woods, Schultz, & Ziebarth (1989) to measure how satisfied individuals are with their overall
quality of life. The measure consists of 16 items assessing quality of life using a seven-point
Likert scale ranging from “1 - terrible” to “7 - delighted”. The scale provides a continuous
measure with higher scores indicating greater levels of satisfaction with an individual’s current
quality of life. Sample items include “material comforts home, food, conveniences, financial
security” and “health - being physically fit and vigorous”. Internal reliability of the scale was
good with a Cronbach’s alpha of .87 across different populations (Burckhardt et al., 1989). For
this study sample, Cronbach’s alpha was good at .855.

Duke-UNC Functional Social Support Questionnaire (FSSQ). This self-report scale
was developed by Broadhead, Gehlbach, DeGruy, & Kaplan (1988) to measure the amount and
type of social support perceived by an individual. The measure consists of 8 items assessing
perceived social support using a five-point Likert scale ranging from “I - much less than I would
like” to 5 - as much as I would like”. The scale provides a continuous measure with higher
scores indicating greater levels of perceived social support. Sample items include “I have people
who care what happens to me” and “I get love and affection”. Internal reliability of the scale was
good with a Cronbach’s alpha of .81 to .92 across different populations (Broadhead et al., 1988).
For this study sample, Cronbach’s alpha was good at .885.

Mindfulness-Based Self Efficacy Scale - Revised (MSESR). This self-report scale was
developed by Cayoun (2011) to measure changes in self-efficacy levels following a mindfulness-
based therapy program. The measure consists of 22 items assessing emotional regulation,
equanimity, social skills, distress tolerance, taking responsibility, and interpersonal effectiveness.

The Likert scale ranging from “0 - not at all” to “4 - completely” provides a continuous measure
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with higher scores indicating greater levels of self-efficacy. Sample items include “I get easily
overwhelmed by my emotions” and “I find it difficult to make new friends”. Internal reliability
of the scale was good with a Cronbach’s alpha of .86 (Cayoun, 2011). For this study sample,
Cronbach’s alpha was .639. This scale consisted of nine items, and at greater than .5 the
Cronbach’s alpha is considered sufficient.

Study Variables

The first research question (Do measures of well-being improve from pre- to post-
intervention among participants of First Descents adventure programs for people with multiple
sclerosis?) is designed to examine if participant well-being improved after participating in an
adventure program with First Descents. This research question employs the independent variable
of time. This research question employs the dependent variables of depression, anxiety, self-
efficacy, social support, quality of life, and mindfulness-based self-efficacy.

The second research question (Are these improvements maintained through one month
following the intervention?) is designed to examine if participant well-being continues to
improve one month after completing an adventure program with First Descents. This research
question employs the independent variable of time. This research question employs the
dependent variables of depression, anxiety, self-efficacy, social support, quality of life, and
mindfulness-based self-efficacy.

Design

Two statistical methods are utilized in the current study, a bivariate correlation and the

repeated measures ANOVA. The bivariate correlation was conducted to examine the

relationships between depression, anxiety, self-efficacy, quality of life, social support, and
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mindfulness-based self-efficacy. Normality was run in SPSS on each scale using the Shapiro-
Wilk test of normality.

Dependent Variable Intercorrelations

To show if potential bias exists among the dependent variables, a correlational matrix
was run with demographic variables including race (1 = African American, 2 = Asian American,
3 = Caucasian, 4 = Preferred not to say), sex (male = 1, female = 2), and age. Collinearity and
multicollinearity were examined and interpreted as such if the variables did not appear to be
independent from one another (Howell, 2016).

Repeated Measures Analysis of Variance

A repeated measures ANOVA was conducted to determine if there are statistically
significant differences in mean scores between timepoints. This statistical test of significance
requires the dependent variables be at the continuous level of measurement and the independent
variable be categorical (Howell, 2016), criteria met by the data set being evaluated in this study.
The independent variable of this study is time consists of 3 levels, with the same measures being
administered at time 1 (pre-test), time 2 (post-test), and time 3 (follow-up). For these reasons, the
repeated-measures ANOVA, also known as a within-subjects ANOVA or ANOVA for correlated
samples, was used to examine if there are any significant differences in mean scores on each
health and coping outcome measure.
Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) program was used to analyze data
for this study. The data utilized for this study is from an archival data set which was compiled by
this researcher using Qualtrics during the 2019 First Descents program season. A repeated-

measures ANOVA, also known as a within-subjects ANOVA or ANOVA for correlated samples,
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was used to examine if there are significant mean differences in scores on each health and coping
outcome measure. Statistically significant differences obtained between related means were
interpreted and utilized to inform the results of this study.

Multiple ANOV As were run using the same data set in this study. The likelihood of
obtaining a statistically significant result increases each time an ANOVA is run. To reduce the
likelihood of a Type I error as defined by the conclusion that a significant result exists when
there is in fact is not one, the Bonferroni Correction was used in the analysis to reduce the
chance that this error will occur.

Parametric Assumptions

There are five parametric assumptions to consider when using a repeated measures
ANOVA to perform a statistical test of significance explained by Howell, 2006. First, the
dependent variable being measured needs to be at the continuous level of measurement, an
assumption met as all of the measures being utilized in this study are interval or ratio variables.
Second, the independent variable needs to have related-groups, an assumption met as the pre,
post, and follow-up measures in this analysis match participants across three measurements time
periods. Third, outliers need to be accounted for, a process conducted in SPSS. Fourth, the
distribution of the dependent variable needs to meet the assumptions of normality. The fifth
assumption is sphericity as variances of the differences need to be equal throughout all of the
combinations of the related groups.

Assumptions of Normality

The repeated measures ANOVA is known to be “robust” to normality violations

regarding the distribution of the dependent variable (Howell, 2016). Normality violations of the
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dependent variable can exist while still providing results that are valid and interpretable.
Normality was tested using the Shapiro-Wilk test of normality.
Power Analysis

The repeated measures ANOVA requires a power analysis to determine the number
needed to show statistical significance. The repeated measures ANOVA was chosen for this
study because the test has more power than other statistical tests of significance such as an
independent ANOV A because the F-Statistic denominator is minimized as the between subject’s
variability is treated independently from the groups error (Howell, 2016).

An a priori power analysis (Cohen, 1988) was conducted using G*Power 3 (Erdfelder,
Faul, & Buchner, 1996), a software application developed to allow researchers to calculate the
sample size needed to have a meaningful statistical data analysis. To establish power level in
G*Power (1 - ), a B of 0.20 was selected, a level consistent with previous research (Cohen,
1988). Next, the prespecified significance level is imputed to the G*Power program, in this case,
a nondirectional alpha significance level of .05, nondirectional to enable to researcher to interpret
results of the data analysis if scores increase (as predicted) or decrease (in the case where people
get worse after the intervention). An effect size of .25 was used to capture changes in measures
similar to those observed during the 2014 and 2017 First Descent evaluations in the cancer
population (Rosenberg at al., 2014; Zebrack at al., 2017). Results from the G*Power calculation
determined that a sample size of 20 will be sufficient to detect effect sizes of .25 or greater with a
power level of 0.8. The statistical analysis for this study utilized a data set with all 3 groups
combined together for a total sample size of N =21.

An estimated magnitude of effect is utilized in a repeated measures ANOVA to explain

how strongly the variables are related, with this effect size revealing how large the differences
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are between groups (Levine & Hullett, 2002). Eta-squared, the ratio of the between-groups sum
of squares to the total (between- and within-groups) sum of squares, resembles the formulation
described by Cohen (1973) to explain effect size. Partial eta-squared is calculated as the
magnitude of effect relatively independent of sample size, and for this reason, is used to estimate
the magnitude of effect in the repeated measures ANOVA (Levine & Hullett, 2002).

Potential Confounders in the Demographical Data

Confounders, factors which might explain changes in groups beyond those predicted by
this researcher, were examined in a bivariate correlational matrix and interpreted as such. As this
study is looking at changes within subjects and not changes between subjects, confounding by
age, sex, race, and other demographic factors are minimal.

Time is a potentially confounding variable in this study design. Multiple sclerosis is a
progressive disease in which symptoms worsen over time. The effect of time represents a
potential limiting factor, but due to the short-term nature of this study, disease progression is
unlikely to be significant. If this confounding factor were to impact the findings of the study, the
observed effect would be attenuated.

Limitations

Due to the nature of convenience sampling, it is not likely that our sample is
representative of all people with multiple sclerosis. These participants are likely earlier in their
disease progression and show motivation to participate in physical activity and shared
experiences with other young adults in their cohort. During the data cleaning process,
participants were matched across timepoints using self-report data entered by the respondent at
the time of survey completion. Participants were asked to provide their age, birthdate, and select

from three options which specific program they attended. Due to the nature of self-report data
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collection, linking participants across timepoints proved to have some challenges. Participants
who responded consistently were matched across timepoints based on their self-reported

birthdate and age. The remaining respondents (4) who did not provide consistent birthdate and
age were then matched based on other demographic characteristics which were unique to each

individual response.
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CHAPTER IV
Results
Preliminary Analysis
Descriptive statistics. A total of 21 participants completed this study. Of these 21
participants, two identified as male and 19 identified as female. One participant identified as
African American, one as Asian American, 17 as Caucasian, and two declined to state their
ethnicity. Participant age ranged from 19 to 43, with a mean of 35. 20 of the participants reported
having a diagnosis of relapsing-remitting multiple sclerosis, and one reported having a diagnosis
of secondary-progressive multiple sclerosis.

Table 4

Demographic Characteristics (N=21)

Variables Frequency Percentage
Program Type
Rock climbing, Colorado 8 38%
Whitewater rafting on the McKenzie, Oregon 7 33%
Whitewater rafting on the Rogue, Oregon 6 29%
Gender
Male 2 10%
Female 19 90%
Race
African American 1 5%
Asian American 1 5%
Caucasian 17 81%
Preferred not to say 2 10%
Age
Mean 35
Median 35
Range 25
Type of MS
Relapsing-Remitting 20 95%

Secondary-progressive 1 5%
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Assumptions of normality. The assumptions of normality for the parametric tests were
considered in this analysis. The assumptions of normality for the repeated measures ANOVA
include normality, independence of observations within groups, and sphericity. Normality was
evaluated for all the dependent variables. The repeated measures ANOVA is known to be
“robust” to normality violations regarding the distribution of the dependent variable (Howell,
2016). As such, normality violations of the dependent variable can exist while still providing
results that are valid and interpretable. The independence of observations within groups
assumptions was met by design, as this researcher thought carefully about this assumption while
collecting data and took the necessary steps to ensure that no participant data are linked to one
another.

Each measure was administered to each participant before the intervention, after the
intervention, and at a one-month follow-up. The measures include the Multiple Sclerosis Self-
Efficacy Scale (MSSES), the Generalized Anxiety Disorder -7 (GAD?7), the Patient Health
Questionnaire - 9 Depression (PHQ9D), the Quality-of-Life Scale (QOLS), the Duke-UNC
Functional Social Support Questionnaire (FSSQ), and the Mindfulness-Based Self Efficacy Scale
-Revised (MSESR).

Normality was examined using the Shapiro-Wilk test. The significance value of p = 0.05
was used to evaluate if the dependent variable is normally distributed. The assumption of
normality was violated (p <.05) for the pre-test MMSES scale, follow-up QOLS scale, and the
post and follow-up FSSQ scales, with the remaining scales being non-significant (p >.05). These
normality violations did not inform the results of the overall ANOVAs, as this statistical test of
significance is “robust” to violations of normality (Howell, 2016).

Dependent Variable Intercorrelations
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Pearson correlation. The Pearson correlations were derived from the total sample (see
Table 5). Results of the bivariate correlation indicated that a significant, small negative
association between race and FSSQ existed (r = -.0.484, n =21 p <.05). A significant, small
positive association existed between GAD7 and PHQ9D (r =.0.485, n =21 p <.05). A
significant, moderate positive association existed between PHQ9D and FSSQ (r=.674.,n=21p
<.01). A significant, moderate positive association existed between QOLS and FSSQ (» = .674,
n =21 p <.01). A significant, moderate negative association existed between PHQ9D and
MSESR (r=-.600, n =21 p <.01). A significant, moderate negative association existed between
FSSQ and MSESR (r=-.574, n =21 p <.01).

Table 5

Pearson Correlation

Item 1 2 3 4 5 6 7 8 9
1. male - 0.492% -0.034 0.127 0.136 -0.099 0.024 0.072  -0.321
2. age - -0.123 0.103 -0.138 0.06 -0.012  -0.045 -0.01
3. race - -0.074 -0.008 -0.028 -0.314 -0.484* 0.113
4. MSSES - -038 -0417 -0.132  -0.139 0.289
5. GAD7 - 0.485* 037 .674** -.600%*
6. PHQ9D - 0.238 0343  -0.226
7. QOLS - 674%  -0.418
8. FSSQ - =574
9. MSESR -

Note: Bolded p-values indicate significance.
*p<.05, two-tailed
**p<.01, two-tailed

MSSES = Multiple Sclerosis Self Efficacy Scale

GAD7 = Generalized Anxiety Disorder - 7

PHQO9D = Patient Health Questionnaire Depression

QOLS = Quality of Life Scale

FSSQ = Functional Social Support Scale

MSESR = Mindfulness-Based Self Efficacy Scale - Revised
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Repeated Measures Analysis of Variance

Preliminary analyses. A total of six repeated measures ANOVAs were conducted in
SPSS to test the six hypotheses that scores on a measure changed from pre intervention, post
intervention, and at a one-month follow-up.

Testing Hypothesis 1. I hypothesized that Self-Efficacy scores as measured by
the MSSES would increase from pre- to post- trip. From pre to post intervention, mean MSSES
scores increased by 8.478 (df = 1, p <.05). There were no significant differences in mean MSSES
scores between pre to follow-up and post to follow-up. See Table 6.

Results of the overall repeated measures ANOVA are significant (F = 6.15, df =2, 21, p
<.05). The Sphericity assumption was not met thus the F from the Greenhouse-Geisser row was
interpreted. We can reject the null hypothesis and conclude that there is some inequality between
the groups (i.e., time) means in the population. Partial Eta-squared = 0.235 which tells us that
23.5% of the variance in the dependent variable (MSSES scores) is accounted for by or
associated with the independent variable (time) in this sample. I also hypothesized that effects
would be maintained through the one-month follow-up. The Bonferroni correction was used in
running these tests in order to determine between which time groups significant difference (s)
exist. Examination of the post-hoc test results and mean tables allow us to conclude that in the
population (a) the means for pre and post differ from one-another; (b) the means for pre to
follow-up do not differ from one-another; and (c) the means for post are greater than the means
for pre and follow-up. Therefore, results indicate that self-efficacy increases as a result of direct
effects, but this effect is not maintained four weeks after the completion of the intervention.
Table 6

Pairwise Comparisons for MSSES
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Mean 95% Confidence

Time Difference Std. Error p-value Interval

pre to post -8.476* 3.073 0.036 -16.506 -0.447

pre to follow-up -6.952 2.85 0.072 -14.398 0.493

post to follow-up 1.524 1.533 0.996 -2.482 5.529
Note: Bolded values indicate significance.

*p<.05

**p<.01

Testing Hypothesis 2. I hypothesized that Anxiety scores as measured by the
GAD7 would decrease from pre- to post- trip. From pre to post intervention, mean GAD7 scores
decreased by 3.19 (df = 1, p <.001) and from pre to follow-up intervention, mean GAD7 scores
decreased by 2.429 (df = 1, p <.05). There were no significant differences in mean GAD7 scores
between post to follow-up. See Table 7.

Results of the overall repeated measures ANOVA are significant (F = 8.66, df =2, 21, p
<.001). The Sphericity assumption was met thus the F from the Sphericity-Assumed row was
interpreted. We can reject the null hypothesis and conclude that there is some inequality between
the groups (i.e., time) means in the population. Partial Eta-squared = 0.302 which tells us that
30.2% of the variance in the dependent variable (GAD?7 scores) is accounted for by or associated
with the independent variable (time) in this sample. I also hypothesized that effects would be
maintained through the one-month follow-up. The Bonferroni correction was used in running
these tests in order to determine between which time groups significant difference (s) exist.
Examination of the post-hoc test results and mean tables allow us to conclude that in the
population (a) the means for pre and post differ from one-another; (b) the means for pre to
follow-up differ from one-another; and (c) the means for post are less than the means for pre and
follow-up. Therefore, results indicate that anxiety decreases as a result of direct effects, and this
effect is maintained over four weeks.

Table 7
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Pairwise Comparisons for GAD7

Mean 95% Confidence

Time Difference Std. Error p-value Interval

pre to post 3.190** 0.739 0.001 1.26 5.121

pre to follow-up 2.429% 0.695 0.007 0.612 4.246

post to follow-up -0.762 0.946 1 -3.233 1.709
Note: Bolded values indicate significance.

*p<.05

**p<.01

Testing Hypothesis 3. I hypothesized that Depression scores as measured by the

PHQ9D would decrease from pre- to post- trip. There were no significant changes in PHQ9
scores from pre to post intervention, pre to follow-up intervention, or post to follow-up
intervention. See Table 8.

Results of the overall repeated measures ANOVA are non-significant (F =2.262, df = 2,
21, p > .05). The Sphericity assumption was met thus the F from the Sphericity-Assumed row
was interpreted. We can accept the null hypothesis and conclude that there is not inequality
between the groups (i.e., time) means in the population.
Table 8

Pairwise Comparisons forPHQ9D

Mean 95% Confidence

Time Difference Std. Error p-value Interval

pre to post 1.952 0.893 0.123 -0.381 4.286

pre to follow-up 0.905 0.73 0.689 -1.002 2.812

post to follow-up -1.048 1.096 1 -3.912 1.817
Note: Bolded values indicate significance.

*p<.05

**p<.01

Testing Hypothesis 4 I hypothesized that Quality of Life scores as measured by

the QOLS would increase from pre- to post- trip. There were no significant changes in QOLS
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scores from pre to post intervention, pre to follow-up intervention, or post to follow-up
intervention. See Table 9.

Results of the overall repeated measures ANOVA are non-significant (F = 316., df =2,
21, p > .05). The Sphericity assumption was met thus the F from the Sphericity-Assumed row
was interpreted. We can accept the null hypothesis and conclude that there is not inequality
between the groups (i.e., time) means in the population.
Table 9

Pairwise Comparisons for QOLS

Mean 95% Confidence
Time Difference Std. Error p-value Interval
pre to post 6.095 2.633 0.094 -0.784 12.974
pre to follow-up 4.19 2.472 0.317 -2.269 10.65
post to follow-up -1.905 2.333 1 -8 4.19

Note: Bolded values indicate significance.

*p<.05
**p<.01

Testing Hypothesis 5 I hypothesized that Social Support scores as measured by
the FSSQ would increase from pre- to post- trip. There were no significant changes in FSSQ
scores from pre to post intervention, pre to follow-up intervention, or post to follow-up
intervention. See Table 10.

Results of the overall repeated measures ANOVA are non-significant (F = 2.045, df =2,
21, p > .05). The Sphericity assumption was not met thus the F from the Greenhouse-Geisser row
was interpreted. We can accept the null hypothesis and conclude that there is not inequality
between the groups (i.e., time) means in the population.
Table 10

Pairwise Comparisons for FSSQ
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Mean 95% Confidence
Time Difference Std. Error p-value Interval
pre to post 1.286 0.949 0.572 -1.194 3.765
pre to follow-up -0.095 0.502 1 -1.407 1.216
post to follow-up -1.381 0.77 0.264 -3.392 0.63

Note: Bolded values indicate significance.

*p<.05
**p<.01

Testing Hypothesis 6. I hypothesized that Mindfulness-Based Self Efficacy
scores as measured by the MSESR would increase from pre- to post- trip. From pre to post
intervention, there were no significant differences in mean MSESR scores. From pre to follow-
up, there was a significant increase of 6.381 (df = 1, p <.05). From post to follow-up, there was a
significant increase of 4.714 (df = 1, p <.05). See Table 11.

Results of the overall repeated measures ANOVA are significant (F=9.611,df=2, 21, p
<.001). The Sphericity assumption was met thus the F from the Sphericity-Assumed row was
interpreted. We can reject the null hypothesis and conclude that there is inequality between the
groups (i.e., time) means in the population. Partial Eta-squared = 0.325 which tells us that 32.5%
of the variance in the dependent variable (MSESR scores) is accounted for by or associated with
the independent variable (time) in this sample. I also hypothesized that effects would be
maintained through the one-month follow-up. The Bonferroni correction was used in running
these tests in order to determine between which time groups significant difference (s) exist.
Examination of the post-hoc test results and mean tables allow us to conclude that in the
population (a) the means for pre and post do not differ from one-another; (b) the means for pre to
follow-up differ from one-another; and (c) the means for post to follow-up differ from one-
another; and (d) the means for post are greater than the means for pre; and (e) the means for

follow-up are greater than the means for pre and post. Therefore, results indicate that
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mindfulness-based self-efficacy increases as a result of direct effects, but this effect is only

established four weeks after the completion of the intervention.

Table 11

Pairwise Comparisons for MSESR

Mean 95% Confidence
Time Difference Std. Error p-value Interval
pre to post -1.667 1.413 0.756 -5.358 2.025
pre to follow-up -6.381* 1.776 0.005 -11.021 -1.741
post to follow-up -4.714%* 1.299 0.005 -8.107 -1.322
Note: Bolded values indicate significance.
*p<.05
**p<.01
Table 12
Overall Repeated Measures ANOVAS (N =21)
pre p (]/2) post fol]ow-up p (]/3) p (2/3) F p (overall) 1”|p2
Measure M SD M SD M SD
MSSES 1439 15 0.036* 1524 11.5 1509 11.7 0.072 0996 6.15 0.012* 0.235
GAD7 14.7 3.2 0.001** 11.5 3.6 123 49 0.007* 1 8.66 0.001** 0.302
PHQ9D 15.8 3.8 0.123 13.8 3.8 159 3.8 0.689 1 2.262 0.117 0.102
QOLS 457 12.2 0.094 39.6 14 41.5 134 0317 1 3.16 0.053 0.136
FSSQ 16.4 641 0.572 15.1 6.7 16.5 6.8 I 0.264 2.045 0.159 0.093
MSESR 76 9 0.756 77.8 7.1 82.4 7.9 0.005* 0.005* 9.611 0.000** 0.325

*=p<.05**=p<.001

p - values for overall within-subjects changes in scores for all three time points

MSSES = Multiple Sclerosis Self Efficacy Scale

GAD7 = Generalized Anxiety Disorder - 7

PHQO9D = Patient Health Questionnaire Depression

QOLS = Quality of Life Scale

FSSQ = Functional Social Support Scale

MSESR = Mindfulness-Based Self Efficacy Scale - Revised

Repeated Measures Analysis of Variance by Each Activity Program

Post Hoc Exploratory Analysis. The overall sample of the pilot study consisted of a

total of 21 participants. These 21 participants were collated from three separate programs, each
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with their own unique location and adventure-based activity, to create one comprehensive data
set for the aforenoted analysis. The aggregation of participants for the overall analysis creates a
“nested-data” scenario in the data set. To further explore each unique program using the same
measures and timepoints as the aforenoted analysis, the whole data set was split by groups to
compare each group’s unique statistical analyses and conclusions.

Results of the repeated measures ANOV As split by program were analyzed to examine
differences in responding across each unique group. Splitting these groups into smaller samples
sizes causes limitation of statistical power, thus, these results are merely an explorative process
and are not the focus of the overall statistical analysis. Significant findings are discussed below.
The remaining analyses were all non-significant.

Program 1

Hypothesis 2. I hypothesized that Anxiety scores as measured by the GAD7 would
decrease from pre- to post- trip. Among participants in Program 1, results of the repeated
measures ANOVA are significant (F = 5.81, df =2, 8, p <.05). The Sphericity assumption was
met thus the F from the Sphericity-Assumed row was interpreted. We can reject the null
hypothesis and conclude that there is some inequality between the groups (i.e., time) means in
the population. Partial Eta-squared = 0.454 which tells us that 45.4% of the variance in the
dependent variable (GAD7 scores) is accounted for by or associated with the independent
variable (time) in this sample. I also hypothesized that effects would be maintained through the
one-month follow-up. The Bonferroni correction was used in running these tests in order to
determine between which time groups significant difference (s) exist. Examination of the post-
hoc test results and mean tables allow us to conclude that in the population (a) the means for pre

and post differ from one-another; (b) the means for pre to follow-up do not differ with statistical
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significance from one-another; and (c) the means for post are less than the means for pre and
follow-up.

Hypothesis 6. I hypothesized that Mindfulness-Based Self Efficacy scores as measured
by the MSESR would increase from pre- to post- trip. Among participants in Program 1, results
of the repeated measures ANOVA are significant (F =4.45, df = 2, 8, p <.05). The Sphericity
assumption was met thus the F from the Sphericity-Assumed row was interpreted. We can reject
the null hypothesis and conclude that there is inequality between the groups (i.e., time) means in
the population. Partial Eta-squared = 0.388 which tells us that 38.8% of the variance in the
dependent variable (MSESR scores) is accounted for by or associated with the independent
variable (time) in this sample. I also hypothesized that effects would be maintained through the
one-month follow-up. The Bonferroni correction was used in running these tests in order to
determine between which time groups significant difference (s) exist. Examination of the post-
hoc test results and mean tables allow us to conclude that in the population (a) the means for pre
and post do not differ with statistical significance from one-another; (b) the means for pre to
follow-up do not differ with statistical significance from one-another; and (c) the means for post
to follow-up differ from one-another; and (d) the means for post are greater than the means for
pre; and (e) the means for follow-up are greater than the means for pre and post. See Table 13.
Program 2

Hypothesis 2. I hypothesized that Anxiety scores as measured by the GAD7 would
decrease from pre- to post- trip. Among participants in Program 2, results of the repeated
measures ANOVA are significant (F = 3.97, df =2, 7, p <.05). The Sphericity assumption was
met thus the F from the Sphericity-Assumed row was interpreted. We can reject the null

hypothesis and conclude that there is some inequality between the groups (i.e., time) means in
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the population. Partial Eta-squared = 0.398 which tells us that 39.8% of the variance in the
dependent variable (GAD?7 scores) is accounted for by or associated with the independent
variable (time) in this sample. I also hypothesized that effects would be maintained through the
one-month follow-up. The Bonferroni correction was used in running these tests in order to
determine between which time groups significant difference (s) exist. Examination of the post-
hoc test results and mean tables allow us to conclude that in the population (a) the means for pre
and post do not differ with statistical significance from one-another; (b) the means for pre to
follow-up differ from one-another; and (c) the means for follow-up are less than the means for
pre and post.

Hypothesis 6. I hypothesized that Mindfulness-Based Self Efficacy scores as measured
by the MSESR would increase from pre- to post- trip. Among participants in Program 2, results
of the repeated measures ANOVA are significant (F = 4.6, df =2, 7, p <.05). The Sphericity
assumption was met thus the F from the Sphericity-Assumed row was interpreted. We can reject
the null hypothesis and conclude that there is inequality between the groups (i.e., time) means in
the population. Partial Eta-squared = 0.434 which tells us that 43.4% of the variance in the
dependent variable (MSESR scores) is accounted for by or associated with the independent
variable (time) in this sample. I also hypothesized that effects would be maintained through the
one-month follow-up. The Bonferroni correction was used in running these tests in order to
determine between which time groups significant difference (s) exist. Examination of the post-
hoc test results and mean tables allow us to conclude that in the population (a) the means for pre
and post do not differ with statistical significance from one-another; (b) the means for pre to
follow-up do not differ with statistical significance from one-another; and (c) the means for post

to follow-up do not differ with statistical significance from one-another; and (d) the means for
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post are greater than the means for pre; and (e) the means for follow-up are greater than the
means for pre and post. See Table 14.
Program 3

No significant changes in any of the measures were found in the scores of participants in
Program 3. See Table 15.
Table 13

Repeated Measures ANOVAS for PROG I (N =8)

PROG 1 Pre Post Follow-Up

Measure M SD M SD M SD F p np2
MSSES 147.25 169 158.16 7.64 147.88 6.75 3.8 0.09 0.352
GAD7 13.8  3.45 1038 3.29 125 5.14 581 0.02* 0.454

PHQ9D 14.5 339 1238 3.11 13.88 387 1.87 0.19 0.21
QOLS 37.63 11.88 29.66 9.64 36.13 10.67 2.18 0.15 0.237
FSSQ 13.75 5 1175 4 1325 557 1.8 0.2 0.205
MSESR 78 10.74 78.75 9.32 8525 7.25 445 0.03* 0.388
*=p<.05* =p<.001

p - values for overall within-subjects changes in scores for all three time points

PROG 1 = Rock Climbing, Colorado

Table 14
Repeated Measures ANOVAS for PROG 2 (N =7)

PROG 2 Pre Post Follow-Up
Measure M SD M SD M SD F p np2

MSSES  147.14 821 151.86 1341 15243 102 6.87 046 0.103
GAD7 14.14 273 12.14 324 10.57 3.1 3.97 0.05* 0.398
PHQ9D 14.86 3.76 137 3.04 1457 294 036 0.71 0.056
QOLS 5286 9.19 46.29 16.6 4557 16.73 157 0.26 0.208
FSSQ 17.86 7.34 19 8.81 19 823 041 0.56 0.064

MSESR 73 6.83 76.14 549 80.57 985 4.6 0.03* 0.434
*=p<.05**=p<.001

p - values for overall within-subjects changes in scores for all three time points

PROG 2 = Whitewater Rafting on the McKenzie River, Oregon
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Table 15

Repeated Measures ANOVAS for PROG 3 (N = 6)

PROG 3 Pre Post Follow-Up

Measure M SD M SD M SD F p np2
MSSES 139.67 17.47 14533 11 139.67 1138 3.05 0.09 0.379
GAD7 16.68 3.01 1233 4.46 14 322 253 0.13 0.336
PHQ9D 185 351 1583 492 16.5 4.64 0.6 0.57 0.107
QOLS 48.17 10.72 45.17 8.28 44 1192 044 0.66 0.08
FSSQ 1833  6.77 15.17 492 18 566 3.43 0.07 0.407
MSESR 77 947 7817 6.08 80.83 6.4 0928 043 0.157

*=p<.05**=p<.001

p - values for overall within-subjects changes in scores for all three time points

PROG 3 = Whitewater Rafting on the Rogue River, Oregon

61
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CHAPTER V
Discussion

This dissertation was designed and implemented to evaluate the potential therapeutic
effects that participating in an outdoor adventure program can have on people living with
multiple sclerosis. The majority of previous research on outdoor adventure programming and
people with chronic health conditions have demonstrated that positive change can occur in nature
through many different mechanisms of change. This dissertation took the opportunity to study a
population that, at the time of this writing, has not previously been directly studied: people with
multiple sclerosis. As multiple sclerosis is a chronic health condition affecting both physiological
and psychological functioning, previous studies were selected that might help explain the
mechanisms for change in people who participate in outdoor adventure programs.

Results from this study are mostly consistent with outcomes measured in the 2017 study
conducted by Zebrack, Kwak, & Sundstrom on First Descents programs designed for people
living with a cancer diagnosis. These studies found improvements in the reduction of
psychological distress as well as improvements in self-efficacy. The current study is unique in
that a measure was added to assess mindfulness-based self-efficacy, a construct increasingly
associated with positive health outcomes.

Informed by previous research, some of the most measured constructs were examined as
a pilot study in a population of 21 young adults who attended First Descents in the summer of
2019. These constructs included self-efficacy, anxiety, depression, quality of life, social support,
and mindfulness-based self-efficacy. Borrowing from research previously conducted on people
with a cancer diagnosis who attended First Descents where reductions in psychological distress,

improvements in self-efficacy, and increases in social support were found (Zebrack et al., 2017),
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similar constructs were measured for the first time in people with a multiple sclerosis diagnosis.
Due to constraints regarding sample size, this study serves as a pilot to be modeled after once
circumstances allow for an expansion of the research into a larger sample size. For the whole
sample (N = 21) there were no significant changes overall for depression, quality of life, or
functional social support scores in the population.
Self-Efficacy Increased

The results of the present study demonstrate the impact that participating in First
Descents outdoor programming has on increasing self-efficacy in people with a multiple
sclerosis diagnosis. Specifically, statistically significant changes were found in the population.
These changes in self-efficacy scores indicate that participants experienced changes in their
perceptions of their ability to take care of themselves after completing a program with First
Descents. Interestingly, as evidenced by the mean scores for each timepoint, the significant
changes occurred only between the pre to post timepoints, with no significant changes being
maintained longitudinally. Reasoning for this will be discussed in the limitations section.

The results of this study are consistent with the results of previous research conducted on
First Descents in the oncology population where self-efficacy scores increased after participation
in a program (Zebrack et al., 2017). In previous research studying the effects of other adventure
programs on people with various chronic health conditions, increases in self-efficacy were also
found (Slavin, 2015 & Stevens et al., 2004). Additionally, the results of this study are consistent
with previous research that utilized physical activity interventions to increase self-efficacy levels
in participants with a multiple sclerosis diagnosis (Husted et al., 1999; Taylor et al., 2006; Wier

2011).
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Anxiety Decreased

The results of the present study demonstrate the impact that participating in First
Descents outdoor programming has on decreasing anxiety in people with a multiple sclerosis
diagnosis. Statistically significant changes were found in the population. These changes in
anxiety scores indicate that participants experienced decreases in their anxiety levels after
completing a program with First Descents. Interestingly, as evidenced by the mean scores for
each timepoint, the significant changes occurred not only between the pre to post timepoints, but
these changes were also maintained longitudinally. This result allows us to conclude that the
effects of the intervention on reducing participants anxiety levels occurred immediately after
completing a program and lasts for at least one month later.

The results of this study are consistent with the results of previous research conducted on
First Descents in the oncology population where anxiety scores decreased after participation in a
program (Zebrack et al., 2017). No other studies examining the effects of other adventure
programs on people with chronic health conditions except for Zebrack et al. (2017) found
decreases in anxiety. Additionally, the results of this study are consistent with previous research
that utilized physical activity interventions to decrease anxiety levels in participants with a
multiple sclerosis diagnosis (Amhadi et al., 2013; Garrett et al., 2013; Petruzzello et al., 2009).
Mindfulness-Based Self-Efficacy Increased

The results of the present study demonstrate the impact that participating in First
Descents outdoor programming has on increasing mindfulness-based self-efficacy in people with
a multiple sclerosis diagnosis. Statistically significant changes were found in the population.
These changes in mindfulness-based self-efficacy scores indicate that participants experienced

changes in their mindfulness-based self-efficacy levels after completing a program with First
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Descents. Interestingly, as evidenced by the mean scores for each timepoint, no significant
changes occurred between the pre to post timepoints, however, changes were found between the
pre and follow-up timepoints as well as between the post and follow-up timepoints. This result
allows us to conclude that the effects of the intervention on reducing participants anxiety levels
occurred with a month delay instead of immediately after completing a program.

In previous studies conducted on First Descents oncology population (Rosenberg et
al.2014; Zebrack et al., 2017), mindfulness-based self-efficacy was not examined. In previous
research studying the effects of other adventure programs on people with chronic health
conditions, increases in mindfulness were also found (Slavin, 2015 & Stevens et al., 2004).
Additionally, the results of this study are consistent with previous research that utilized physical
activity interventions to increase mindfulness levels in participants with a multiple sclerosis
diagnosis (Mostert & Kesselring, 2002; Velikonja et al., 2010). Recently, a pilot mindfulness-
based intervention in young adults with multiple sclerosis demonstrated significant
improvements in coping skills, and reductions in depression and stress (Morrow et al., 2020). It
is possible that components of this intervention can be incorporated into adventure programming
in future work, as they require relatively little training and would be highly compatible with the
natural settings of programs like First Descents.

Separate Programs Unique Results

Program 1. This sample of eight participants who went in Rock Climbing in Colorado
saw statistically significant changes in anxiety scores, with the significant changes occurring
between the pre to post timepoints. This result suggests that the reductions in anxiety occurred
immediately following participation in the program and the changes did not last longitudinally.

Additionally, this program saw statistically significant changes in mindfulness-based self-
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efficacy scores, with the significant changes occurring between the post to follow-up timepoints.
This result suggests that the increases in mindfulness-based self-efficacy occurred one month
after participation in the program. There were no significant changes overall for self-efficacy,
depression, quality of life, or functional social support scores in the population.

Program 2. This sample of seven participants who went Whitewater Rafting on the
McKenzie River in Oregon saw statistically significant changes in anxiety scores, with the
significant changes occurring between the pre to follow-up timepoints. This result suggests that
the reductions in anxiety occurred one month after participation in the program. Additionally,
this program saw statistically significant changes in mindfulness-based self-efficacy scores, with
no unique significant changes occurring between the three timepoints but the overall change was
significant. This result suggests that the increases in mindfulness-based self-efficacy occurred
overall during participation in the program. There were no significant changes overall for self-
efficacy, depression, quality of life, or functional social support scores in the population.

Program 3. This sample of six participants who went Whitewater Rafting on the Rogue
River in Oregon. All of the statistical tests conducted on this group were non-significant.

Null Results

A perplexing result of the present study was the null findings regarding social support. In
this study, across the participants, there were no significant changes in social support. This result
is inconsistent with previous research conducted on First Descents (Zebrack et al., 2017) where
improvements in social support were found in the population of people with a cancer diagnosis.
First Descents programs are highly social with group-based activities throughout, and
participants often stay in touch after the program is complete. The review of literature on social

support interventions in people with multiple sclerosis showed a consistent pattern of increases
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in mental-health related quality of life (Schwartz & Frohner, 2005) as well as lower levels of
anxiety and depression (Wakefield et al., 2013). One hypothesis for the social support measures
not significantly changing is that the participants returned to their homelife immediately
following the program which may have created a stark contrast between their week-long
experience with people going through similar experiences and the social support they have in
their home environment. It is possible that one week is not long enough to meaningfully change
experienced social support. Future research could investigate the differences in social support
measures for participants who complete the post-program survey before leaving the group of
participants in the same geographical location versus the participants who complete measures of
social support after returning home from the trip. It would also be interesting to quantitatively
track ongoing connection between participants via phone/email/social media links to determine
whether those who elect to stay connected express different social support experiences.
Demographic and Contextual Factors

The participants in this sample were not representative of the overall epidemiology of
multiple sclerosis in the United States. This study was comprised of 19 female participants and
only two male subjects enrolled. A recent study established a female to male ratio of 2.8 among
people living with multiple sclerosis in the United States (Wallin et al., 2019). If this ratio were
applied to the sample, there would have needed to be three to four more males. Regarding race in
the general population, multiple sclerosis disproportionally effects African American and
Hispanic people (Khan et al, 2015) and they are underrepresented in this study sample. While the
sample was limited to adults ages 18 to 40 years old, this is a representative age range in the
overall population of people living with multiple sclerosis in the United States (Wallin et al.,

2019).
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Implications for Clinical Practice and Training

It has been established that adventure programming program can improve mental health
and overall quality of life in people with physical limitations and chronic illness. The physical
activity and social components of adventure programming are likely to benefit people with
multiple sclerosis, and our pilot study suggests that adventure programming may fill in the gaps
and supplement the range of other treatment options available to providers and their patients.
People with multiple sclerosis are a prime population to benefit from adventure programming.
Hopefully this is the first of many studies to explore adventure program interventions in the
multiple sclerosis population.

Having now seen some promising results that First Descents may improve outcomes in
both cancer and multiple sclerosis patients, it is possible that people with other types of chronic
illness would also benefit from this form of adventure programming. The “Prescribe Adventure”
campaign adopted in 2019 is a first step in changing the way chronic disease is treated, and this
empirical research supports this campaign.

This study found that participants experienced statistically significant reductions in
anxiety levels after attending a First Descents program. While psychotherapy has been a
traditionally effective method for reducing anxiety in people with a multiple sclerosis diagnosis
(Mohr et al., 2000, 2001), as well as physical activity (Amhadi et al., 2013; Garrett et al., 2013;
Petruzzello et al., 2009), the results of this study demonstrate that there are other ways to achieve
improvements in mental health. This may be particularly important for people who have
progressed in their multiple sclerosis symptomology to a point where the cognitive impairments
such as memory loss have made psychotherapy less effective. Psychotherapy builds on the work

that the clinician and patient do in session, and a prerequisite for a successful treatment can
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sometimes require that the patient be able to recall the work they did in the last few sessions as
well as in the time between sessions. While evidence-based short-term therapies do exist, this
study demonstrates that beyond just psychotherapy, there are other options available for reducing
anxiety in people with a multiple sclerosis diagnosis.

Regarding mindfulness, this study found that participation in a First Descents program
may increase the levels of mindfulness a person will experience. Studies on mindfulness have
shown that higher levels of mindfulness can bring about greater psychological health including
reductions in distress, more emotional control, and behavioral regulation (Keng, Smoski, &
Robins, 2013). The increase in mindfulness scores seen in this pilot study is encouraging, and
supports further studies be done with a greater sample size to learn more about what specifically
increases mindfulness in people in outdoor adventure programming so that interventions can
target the mechanisms for change in the future.

Limitations and Directions for Future Research

There are several limitations to this research method as well as the methods of data
collection in this study. An internet-based survey from a company named “Qualtrics” was
employed to gather data from participants before, after, and one month after completion of their
program with First Descents. While participants were given response windows and reminders to
complete each survey, due to limitations of internet-based surveys, it was not possible control
exactly when the participants completed the surveys. It is possible that some completed the
surveys at different time periods than others, which could have skewed precise measurements of
each scale. Another limitation of the study was that each scale utilized a Likert-Type self-report
measure to gather data points. Likert-Type scales force participant responses into specific

categories and can lack granularity. Another issue with this type of measure has to do with the
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nature of self-report. The study might not be measuring actual levels of each construct, but the
self-reported perceived level of each participant experience of the construct, a limitation
designated to all self-report measures.

Perhaps the greatest limitation of this study was sample size and how the sample was
combined from three separate programs. The overall analysis was run on a combination of three
separate groups, thus creating a limitation with nested data. A separate analysis was run for each
unique group. Results from the whole sample size should be interpreted with this limitation in
mind. For this reason, it is best to conceptualize this study as a pilot study to be generalized to
the population carefully and utilized as a model for extrapolation to a larger group of people with
multiple sclerosis at a later date.

Sample size and demographics in this pilot study are a limitation for extrapolating these
findings to the general population. The population studied was extremely homogenous, thus only
allowing this researcher to make minor inference about the people who participated in this pilot
study. This study serves as an example to build upon in future research that should not only have
a larger sample size, but also strive to recruit participants from varying socioeconomic status,
race, gender, and specific types of multiple sclerosis.

A qualitative analysis using focus groups or in-depth individual interviews could
substantially contribute to the knowledge base regarding specific experiences that were most
impactful during the week-long programs. These interviews could identify themes in participant
experiences that could inform specific mental health constructs that should be measured in future
studies. This could establish a better understanding of the mechanisms of change occurring in
outdoor adventure programming and lead to programs that are more efficient and effective in

bringing about positive change.
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Future research could attempt to tease out the effects of adventure programming
regarding indirect and direct effects on people with multiple sclerosis. There may be underlying
factors that are creating the change in measures that are what is responsible for increases in
wellness that should be parsed out in further studies. This can be achieved with qualitative
interviews that ask respondents open-ended questions such as “What do you think helped you the
most this week?”

It is possible that the intervention was not long enough at one-week, and that longer
programs might see better or more long-term results. It is also possible that a weeklong program
is overkill, and that the same changes can occur in a shorter time frame. Knowing how long a
program needs to be to bring about the desired change could help them be more efficient and
serve more people. Future studies may vary program duration to identify the optimal program
length to maximize outcomes while maintaining feasibility in implementation.

Conclusions

This study found that a pilot sample of people with a multiple sclerosis diagnosis
experienced an increase in self-efficacy, reductions in anxiety, and an increase in mindfulness-
based self-efficacy after participation in a First Descent’s outdoor adventure program. This
study’s findings demonstrate that the development and implementation of outdoor adventure
programming as a treatment for people with a multiple sclerosis diagnosis is a worthwhile
endeavor and may be used to inform treatment beyond traditional western medicine.

While this study demonstrated some promising results, the next step to validate these
findings and begin to understand the mechanisms of change with a randomized controlled trial.
As First Descents builds a waitlist of people who would like to participate in a program, a

waitlist-control model would allow research with a comparison group with the waitlisted people
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taking the same measures as the participants in the intervention. Not only would this greatly
increase the sample size for further studies, but it would allow for researchers to make more
causal statements about how participation in these types of outdoor adventure programs can, in
fact, create change. The cause-and-effect relationship researchers could conclude would be
imperative for integrating these interventions into primary care for people with multiple
sclerosis.

Future research should expand on this pilot work in the multiple sclerosis population and
aim to understand how similar interventions can be used to treat people with other chronic health
conditions. This research calls to mental health professionals, researchers, neurologists, medical
doctors, and patient advocacy organizations to better understand the practical application of
outdoor adventure-based programs to better the lives of those living with multiple sclerosis and

other chronic health conditions.
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Your responses are being sent to the researcher only and identifying information will be secured
and your privacy protected. These questions are used for research purposes only. Your personal
responses will not be shared with anybody but the researcher who will secure them following
institutional best-practices for protecting the identities of research participants. Please take your
time and answer the following questions as best as you can. Thank you for participating in this

research.
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Reminder: Your responses are being sent to the researcher only and identifying information will

be secured and your privacy protected. These questions are used for research purposes only.

Y our personal responses will not be shared with anybody but the researcher who will secure

them following institutional best-practices for protecting the identities of research participants.

What is your birthdate?
What is your age?
What gender do you identify with?
Male Female Non-Binary

What is your race?
What is your marital/relationship status?

Not married OR not in a relationship
L Currently married OR in a relationship
Are you working or in school?

No
o Yes
What type of multiple sclerosis are you diagnosed with?
Relapse-Remitting MS
Secondary-Progressive MS

Primary-Progressive MS

Progressive-Relapsing MS

Other

How many years (or months) ago where you first diagnosed with multiple sclerosis?

Which program are you attending?

Rock Climbing in Rocky Mountain National Park - Colorado
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Whitewater Rafting on the McKenzie river - Oregon

Whitewater Rafting on the Rogue river - Oregon
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PHQ-9 Depression

Over the last 2 weeks, how often have you
been bothered by any of the following problems?
(Use “¢” to indicate your answer”

1. Little interest or pleasure in doing things................

2. Feeling down, depressed, or hopeless..................

3. Trouble falling or staying asleep, or sleeping too

4. Feeling tired or having little energy........................

5. Poor appetite or overeating.........ccccoevieeiiiiiiieenn.

6. Feeling bad about yourself — or that you are a failure
or have let yourself or your family down.......................

7. Trouble concentrating on things, such as reading the
newspaper or watching television........................

8. Moving or speaking so slowly that other people could

have noticed? Or the opposite — being so fidgety or
restless that you have been moving .around a lot more than

9. Thoughts that you would be better off dead or of hurting
yourself in SOMe WaY..........vuviiiiiiiiiiiiiiecee

Column totals

More
than Nearly
Not at Several half the every
all days days day
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
+ + +

= Total Score

From the Primary Care Evaluation of Mental Disorders Patient Health Questionnaire (PRIME-MD PHQ). The PHQ
was developed by Drs. Robert L. Spitzer, Janet B.W. Williams, Kurt Kroenke and colleagues. For research
information, contact Dr. Spitzer at ris8@columbia.edu. PRIME-MD® is a trademark of Pfizer Inc. Copyright© 1999

Pfizer Inc. All rights reserved. Reproduced with permission
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GAD-7 Anxiety

Over the last 2 weeks, how often have you More than
been bothered by the following problems? Not  Several =~y Nearly
L at all days every day
(Use “#” to indicate your answer” days
1. Feeling nervous, anxious or on edge 0 1 2 3
2. Not being able to stop or control worrying 0 1 2 3
3. Worrying too much about different things 0 1 2 3
4. Trouble relaxing 0 1 2 3
5. Being so restless that it is hard to sit still 0 1 2 3
6. Becoming easily annoyed or irritable 0 1 2 3
7. Feeling afraid as if something awful 0 1 2 3
might happen
Column totals: + + +

= Total Score

If you checked off any problems, how difficult have these problems made it for you to
do your work, take care of things at home, or get along with other people?

Not difficult Somewhat Very Extremely
at all difficult difficult difficult
U] U] ] ]

From the Primary Care Evaluation of Mental Disorders Patient Health Questionnaire (PRIME-MD PHQ). The PHQ
was developed by Drs. Robert L. Spitzer, Janet B.W. Williams, Kurt Kroenke and colleagues. For research
information, contact Dr. Spitzer at rls8@columbia.edu. PRIME-MD® is a trademark of Pfizer Inc. Copyright© 1999
Pfizer Inc. All rights reserved. Reproduced with permission
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396 MS SELF-EFFICACY SCALE VALIDATION, Schwartz

Tabla 2: The Multipla Sclarosis Salf-Efficacy Scale IMSSE]

FUNCTION: As of now, how certain are you that vou can:

1.

Walk 100 foct o~ flat ground?

0 2 30 an 50 a0 o
wary uncartain moderately certain

2, Walk 10 steps downslairs?
0 20 30 £0 50 60 70
wary ungartain maodarately cerfain

1. Take gocd care of your home or yard?
10 20 30 an ] 80 70
very uncertain maoderately cerlain

4. Get dressed or vndrgssed without assistance?
19 20 30 40 L) a0 kil
vary uncertain moderately certain

5, Get in and put of the passenger side of a var withoul aysistance fram ancther persen and without physicat alds?
10 20 30 40 S0 €0 70
wvary ungartain moderately cartain

6. Speak clearly to express your needs ar ideas?
12 20 30 40 G0 60 n
vory uncertan moderately certain

7. Write clearly o that others can read what you wrola?
10 20 o 40 50 60 70
WErY UNGartn moderately certain

8. Take a bath or shower without assistance from someone else?
10 20 o 40 50 -3 70
wary Uncerain moderately certain

9. Go on a trip that kaeps you away fram home for the whole day?
1 0 30 40 50 &0 70
very uncerian moderately certain

CONTROL

1

5]

@

=

m

L

w®

o

Haow certain are you that you gan control your fatigue?

1t 20 30 40 50 BQ 10
very uncerain moderately certsin

. How certain are you that you can regulate your activity sa as (0 be active withoui aggravating your MS?

e 20 30 ag a0 B 70
very uncertain moderately certain

As compared to other people with M5 ke yours, how certain a1 you thal you car mansge yaur M3 sympioms during yaur daily activities?

10 20 20 40 50 60 n
vary uncarain moderately certain

. How certain arg you that you can manage your M5 symploms so that you can do the things you enjoy doing?

10 20 30 40 BO 60 T
very ungertain moderately certatn

. How cernaln are you that you can deal with the frustration of M3?

10 20 a0 40 50 60 70
very uncertain moderstoly certain

How certain arg you that you can deal with the uncertainty of MS?

10 20 30 40 Ba 80 70
wvary uncertain mocleralzly cerain

. Hew cerlsin are you that your can decraase your fatigue Guite a bit?

n 20 30 40 50 -] k]
vary uncertain moderately cartain

How cortein are you that you ar continue most of your daily activities?

10 20 30 £l 50 4] n
very uncartain moderately certain

How cartain are you that you car. keep your M8 symptoms fram interfeting with your time spent with friends o family?

10 20 £ 40 50 ) 70
very uncertain moderataly corain

80

0]

=2

80

20

50

B0

30

8D

bl

4]

80

8O

aa

RO

30

90

90

90

a0

: U]

80

&0

g0

50

50

a0

90

100
wEry casain

1oe
VEMY Certain

100
very certain

00
very certain

108
very certain

100
very cerain

104
wvery certain

00
very conain

it
wery cartain

100
very certain

100
wery certain

100
very cartain

100
vary cartain

100
wery teitain

100
wEry certain

100
VEry Carain

100
vary cartsin

100
wery certain

Arch Phys Med Rehabil ot 77, April 1996
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Duke-UNC Functional Social Support Questionnaire (FSSQ)

Here is a list of some things that other people do for us or give us that may be
helpful or supportive. Please read each statement carefully and place an X in
the column that is closest to your situation. Give only 1 answer per row.

5 4 3 2 1
As much as I |Almost as much Some, but Less than I Much less than
would like as I would like |would like more| would like I would like

. I have people who care

what happens to me.

. I get love and affection.

. I get chances to talk

to someone about
problems at work or
with my housework.

. I get chances to talk

to someone I trust
about my personal or
family problems.

. I get chances to talk

about money matters.

. I get invitations to

go out and do things
with other people.

7.

I get useful advice about
important things in life.

Source: adultmeducation.com

8.

I get help whenI
am sick in bed.
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QUALITY OF LIFE SCALE (QOL)

Please read each item and circle the number that best describes how satisfied you are at this time. Please

answer each item even if you do not currently participate in an activity or have a relationship. You can be
satisfied or dissatisfied with not doing the activity or having the relationship.

10.

11.
12.
13.

14.

15.
16.

Material comforts home, food, conveniences,
financial security . ......................

Health - being physically fit and vigorous . ..

Relationships with parents, siblings & other

relatives- communicating, visiting,

Having and rearing children . . ..

, helping . ..

Close relationships with spouse or

significantother..............
Close friends ................

Helping and encouraging others,
volunteering, giving advice . . . . .

Participating in organizations and
public affairs ................

Learning- attending school, impro

understanding, getting additional knowledge . . 7

Understanding yourself - knowin;

and limitations - knowing what life is about . . 7

Work - joborinhome .........

Expressing yourself creatively .

ving

g your assets

Socializing - meeting other people,

doing things, parties, etc . ... ..

Reading, listening to music, or observing

entertainment . . ..............
Participating in active recreation

Independence, doing for yourself

6
6

Mostly
DelightedPleased Satisfied Mixed DissatisfiedUnhappy

5
5

4
4

Mostly

3
3

Terrible

1
1
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The Mindfulness-Based Self Efficacy Scale - Revised - MSES-R
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Mindfulness-Based Self Efficacy Scale - Revised® (MSES-R)

Bruno A. Cayoun,
MiCBT Institute & University of Tasmania

Circle one number in the shaded column according to how much you now agree with each statement
below, using the following scale:

Try not to spend too much time on any one item. There are no right or wrong answers.

Not at all A little Moderately A lot

0 1 2 3

Completely

4

I get easily overwhelmed by my emotions

I find it difficult to make new friends

I try to avoid uncomfortable situations even when they are really important

(=]

When I feel very emotional, it takes a long time for it to pass

I feel comfortable saying sorry when I feel I am in the wrong

It is often too late when I realise I overreacted in a stressful situation

I get so caught up in my thoughts that I end up feeling very sad or anxious

When I have unpleasant feelings in my body, I prefer to push them away

I can resolve problems easily with my partner (or best friend if single)

10.

I can face my thoughts, even if they are unpleasant

11.

My actions are often controlled by other people or circumstances

12.

I get caught up in unpleasant memories or anxious thoughts about the future

13.

I can deal with physical discomfort

14.

I feel I cannot love anyone

15.

I am often in conflict with one (or more) family member

16.

I avoid feeling my body when there is pain or other discomfort

17.

I do things that make me feel good straightaway even if I will feel bad later

18.

When I have a problem, I tend to believe it will ruin my whole life

19.

When I feel physical discomfort, I relax because I know it will pass

20.

I can feel comfortable around people

21.

Seeing or hearing someone with strong emotions is unbearable to me

22.

If T get angry or anxious, it is generally because of others

e e el e e e s 6 9 e 6 6 e 6 9@ @ @ @ @9

1

01 2
01 2

2

NSRS R S L S SEE S S (NSRS R S S SEE S S

\S]

NN N

LW W W W W W W W W W W W

B T S T N R = = - T - N - N SN - SN SN SN

Copyright © 2004-2011 Bruno A. Cayoun. May be reproduced for clinical and research purposes.
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