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Outdoor Adventure Programs and MS

Persons with multiple sclerosis (MS) often experience myriad symptoms that affect functioning and
quality of life (QOL). Although there are a growing number of nonpharmacologic interventions
designed to improve symptom severity and interference and maximize QOL, these particular
treatments are limited by barriers to accessibility and, at times, a poor patient-intervention fit. Thus,
it is important to consider alternative or supplemental nonpharmacologic treatments for people with
MS. Outdoor adventure programs—group-based outdoor adventures aimed at enhancing QOL and
fostering personal growth—could be one such alternative or supplemental approach. This topical
review provides an overview of outdoor adventure programs; explores the current literature on these
types of programs for the general population and medical populations; examines how outdoor
adventure programs could enhance mood, functioning, and QOL for individuals with MS; and
suggests future directions for research on outdoor adventure programs tailored to persons with MS.

Int ] MS Care. 2021;23:186-192.

ndividuals with multiple sclerosis (MS) experience

a constellation of variable, unpredictable, and dis-

abling symptoms that affect functioning and quality
of life (QOL)." A growing number of nonpharmacologic
interventions have been developed to improve symptom
severity and interference and maximize QOL.? The
existing interventions are primarily delivered through
traditional clinic-based models. Although effective, these
interventions are limited by issues with accessibility and,
at times, a poor patient-intervention fit.? It is important
to consider other approaches to supplement or serve as
alternatives to existing approaches.

Outdoor adventure programs, sometimes inter-
changed with names such as wilderness adventure
therapy or outdoor adventure education, are one such
alternative with preliminary empirical support. Herein,
outdoor adventure programs are defined as programs
that use outdoor adventures to enhance QOL and
promote personal growth. Such programs are varied in
structure but generally offer either single- or multiple-
day group excursions where participants actively partake
in instructor-led outdoor adventurous activities (eg,
whitewater kayaking, skiing, rock climbing). These pro-
grams aim to enrich overall QOL and foster personal
development through experiential learning in outdoor
adventures, during which a group or an individual is
provided with stimulating opportunities to success-
fully accomplish various tasks and goals. These tasks
and goals often include challenging one’s perceived
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capabilities and may require applying and refining one’s
problem-solving skills.* There is promising evidence
for the value and effectiveness of outdoor adventure
programs in a variety of populations,”” and there is sig-
nificant growth in their popularity, including outdoor
adventure programming specifically for people with dis-
abilities and chronic health conditions. There are even
a handful of organizations that offer outdoor adventure
trips exclusively for individuals with MS.®'® However,
there is also a distinct paucity of rigorous research that
explores the benefits of these programs, particularly for
people with MS.

The purpose of this review is to explore the existing
literature on outdoor adventure programs to understand
the extent to which such programs could be beneficial
for persons with MS who are seeking to improve symp-
tom management and QOL. Specifically, this topical
review 1) provides an overview of outdoor adventure
programs; 2) reviews the efficacy of these types of pro-
grams for the general population and for medical popu-
lations; 3) describes similarities and differences between
outdoor adventure programs and established behavioral
treatments for mood, function, and QOL in MS; and
4) discusses future directions for research on outdoor
adventure programs tailored to individuals with MS.

What Are Outdoor Adventure Programs?
Outdoor adventure programs originated in the early
1940s through the establishment of Outward Bound in
Wales.* The first Outward Bound courses used outdoor-
based activities such as sea expeditions, orienteering,
and obstacle courses to help British sailors prevent
unnecessary deaths by improving seamanship, increas-
ing self-confidence and discipline, and teaching leader-
ship skills.*!" Recognizing the benefits of participation
in Outward Bound, their programming has expanded
to offer an array of outdoor activities and experiences
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worldwide, with an ongoing focus on personal growth
and leadership. During the past several decades, outdoor
adventure programs have grown in popularity. In addi-
tion to Outward Bound, there are now several other
similar organizations providing outdoor adventure activ-
ities and experiences aimed at personal development. It
is difficult to accurately quantify the growth of outdoor
adventure programs; however, the following numbers
can at least help illustrate the popularity of these types of
programs: Outward Bound offered 200 courses in 1975°
compared with 2000 courses in 2017,'% and another
well-established outdoor adventure organization,
National Outdoor Leadership School, offered courses
to 2900 participants in 1998 compared with more than
26,000 participants in 2016." Likewise, the growth and
interest in outdoor adventure programs is demonstrated
by the number of programs for specialty populations,
including adolescent delinquents, individuals struggling
with substance abuse, military veterans, business lead-
ers, college students, young adults with psychosocial
concerns, and individuals with medical conditions and
disabilities."!

With the growth and popularity of outdoor adven-
ture organizations, scholars have used existing theories
and limited empirical research to identify specific factors
that are theoretically necessary for outdoor adventure
programs to be effective in producing desirable out-
comes, such as enhanced personal development and
QOL. Commonly identified specific factors of outdoor
adventure programs include the following: 1) takes place
in a wilderness environment that is unfamiliar and novel
to the participants; 2) uses outdoor adventure activities
that are physically and/or mentally challenging but also
attainable and provide a sense of mastery; 3) consists of
a supportive small group of participants, usually seven
to 15 people; and 4) is led by trained instructors who
ensure group safety and support participants’ learning
and development.®'*!> These particular components
are hypothesized to be important for facilitating partici-
pants’ personal growth, the field’s primary outcome of
interest. Personal growth from participation in outdoor
adventure programs can be categorized as intrapersonal
and interpersonal development.* Intrapersonal growth
includes improvement in confidence, self-concept,
leadership, willingness to take risks, and reflective think-
ing, and interpersonal growth includes enhancement in
communication skills, trust of others, conflict resolu-
tion, and problem-solving ability. Interpersonal and
intrapersonal growth could benefit individuals with MS

as they navigate various challenges that arise when living
with a complex chronic illness. However, a major limi-
tation of outdoor adventure programs is the paucity of
research assessing their hypothesized core components,
mechanisms of change, and therapeutic outcomes. Thus,
although these programs already exist for persons with
MS, rigorous controlled research on outdoor adventure
programs for this population is necessary to assess and
optimize these programs as impactful interventions for
MS-related symptoms and QOL.

To What Extent Are Outdoor Adventure
Programs Beneficial?
Benefits for General Population

Although there is no randomized controlled research
on outdoor adventure programs for people with MS,
there is growing support for the benefits of outdoor
adventure programs in the general population. Three
meta-analyses examining the overall effect of attending
outdoor adventure programs reported small-to-moderate
effect sizes on various outcomes. Specifically, Bowen
and Neill® found a medium effect size (0.47), with the
largest effects on clinical outcomes (eg, anxiety, locus of
control) and self-concept (eg, self-control, self-efficacy).
Hattie and colleagues® reported a small average effect
size of 0.34, with the largest effects on leadership com-
petencies (eg, decision making, organizational ability)
and self-concept (eg, self-efficacy, well-being). Cason
and Gillis” found a small effect size (0.31) for adolescent
programs, with the greatest effects on clinical outcomes
(eg, depression, anxiety), grades, and school attendance.
Other studies have identified a host of additional ben-
efits, such as improved mental health, including greater
life satisfaction and happiness and lower perceived
stress!'; increased social connectedness and sense of com-
munity'® and enhanced resilience.”” When tailored to
specific populations, outdoor adventure programs have
had notable benefits on the target population. For exam-
ple, military veterans who participated in group outdoor
recreation activities reported improved psychological
well-being and social functioning,'® and participation in
an outdoor orientation program for first-year college stu-
dents was associated with increased retention and grade
point average."
Benefits for Medical Populations

There is a small but promising body of research on
the preliminary efficacy of outdoor adventure programs
for individuals with chronic conditions and disabilities
(cancer, type 1 diabetes, acquired brain injury, MS).
Quantitative, qualitative, and mixed-method studies
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have identified multiple benefits of outdoor adventure
programs tailored to medical populations, including 1)
improved subjective QOL?; 2) reductions in anxiety,
depression, and distress*'**; 3) improvements in self-
efficacy, self-esteem, self-confidence, and internal locus
of control®*; 4) increased perceived social support and
reduced alienation*"*%; and 5) increased physical activity
(PA) levels.*"*® There is also professional interest in and
literature discussing best practices for safely conducting
outdoor adventure trips with persons with chronic medi-
cal conditions and disabilities.?”"? Likewise, advance-
ments in adaptive equipment and assistive technology
have made outdoor adventure activities more accessible
to individuals with disabilities.**!

To our knowledge, there are no randomized con-
trolled studies examining outdoor adventure programs
exclusively for people with MS. However, there is one
exploratory study that conducted deductive thematic
analysis of blog posts from 86 people with MS who were
involved in helping crew a yacht across multiple legs of
a 17-month circumnavigation of the globe.** Although
this voyage was described as a “journey” and a “project”
rather than as an outdoor adventure program, there are
elements of this particular trip that fit with the com-
mon core components of outdoor adventure programs,
including an outdoor adventure that is physically and
mentally challenging and consists of a small group of
participants. Results from this particular study identi-
fied four major themes: 1) the physical, psychological,
and cultural challenges of the sailing journey; 2) team-
work and camaraderie, especially regarding their shared
condition; 3) revising mindsets about living with MS;
and 4) empowerment, personal growth, and renewed
hope. Broadbent and Swalwell** extrapolated that the
blog themes may be indicative of improvements in
psychological outcomes (eg, mood, QOL, self-esteem,
social support). This qualitative research highlights the
potential for outdoor adventure programs to improve
the lives of people with MS and, along with the prelimi-
nary evidence in other medical populations, supports the
rationale for further examination of outdoor adventure
programs for people with MS, particularly in the context
of a behavioral intervention.

Similarities Between Outdoor Adventure
Programs and Established Behavioral
Treatments in MS

Outdoor adventure programs differ dramatically in
structure and approach from established behavioral ther-
apies, but many of the purported mechanisms of action

Outdoor Adventure Programs and MS

in outdoor adventure programs overlap significantly
with traditional therapies. Nevertheless, more research is
needed to understand the mechanisms of action in out-
door adventure programs, including the extent to which
they overlap with traditional approaches to improve
mood, function, and QOL in people with MS. The fol-
lowing is a brief summary of potential areas of overlap
for future research.

Outdoor adventure programs are built around activ-
ity and adventure.* Activity is central to a variety of
traditional interventions, including, for example, stand-
alone or incorporated behavioral activation, which
has been shown to improve PA and management of
physical and emotional symptoms in MS.?* Behavioral
activation seeks to increase engagement in pleasurable
activities that bring positive reinforcement to individu-
als, building on the understanding that a primary driver
of low mood is the lack of access to positive reinforce-
ment.”> Outdoor adventure programs similarly engage
participants in challenging but enjoyable and rewarding
outdoor activities in a novel and supportive environ-
ment.>"*"> Compared with participating in traditional
behavioral activation therapy and completing practice at
home to change behavior and enhance mood, outdoor
adventure programs could provide people with MS
with ample opportunities to actively participate in plea-
surable activities in a reinforcing environment, if they
value immersion in nature and/or outdoor activities.
In addition to fun and enjoyment, completing outdoor
adventure activities and mastering new outdoor skills
promotes a sense of mastery and accomplishment,®*1°
which is reinforcing, with potential downstream ben-
eficial effects on mood and self-efficacy. Indeed, in one
small study, an outdoor adventure activity of rappelling
down a vertical rock face was found to increase approach
motivation (motivation toward desirable goals and
appetitive stimuli) during the activity as measured by
electroencephalogram®; approach motivation is associ-
ated with positive affect and is considered the opposite
of avoidance. Thus, persons with MS who are open to
participating in outdoor adventure programs stand to
benefit from the activation and positive reinforcement
that these programs provide.

Outdoor adventure programs also parallel PA inter-
ventions. Increasing PA is especially important for
people with MS, as research has consistently found
that people with MS are less physically active and more
sedentary than is the general population.** Physical
activity education and exposure is especially important
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for patients with MS with mobility disability because
they are more sedentary than persons without mobility
disability.** In perhaps the fastest growing area of non-
pharmacologic MS interventions, PA interventions have
been shown to improve strength and endurance, reduce
functional decline, enhance QOL, and reduce fatigue
and depression among people with MS.? Likewise,
outdoor adventure trips promote increased PA after
participants’ completion of a program.?® Engagement
in outdoor activities and sports during these programs
could increase exercise self-efficacy and reduce perceived
limitations surrounding PA. Specifically, outdoor adven-
ture programs could increase the interest of patients with
MS in PA through exposure to novel and/or adaptive
outdoor physical activities; there would then be potential
to plan for this activity in the patient’s home environ-
ment/community and/or promote regular involvement
in programs such as those provided by the Outdoors For
All Foundation® and the National Veterans Wheelchair
Games,* which is an important factor for maintenance
of gains in PA.%

Although behavioral activation and PA are the most
likely benefits of outdoor adventure programs in people
with MS, there are numerous purported secondary ben-
efits. For example, outdoor adventure programs could
yield secondary benefits for problem solving and stress
management as well as increased social support.”® With
the guidance of instructors, participants learn to prob-
lem solve and navigate challenging outdoor activities.
These activities are tailored to maximize participants’
experience of success and reinforce adaptive problem
solving, which could, in turn, lead to improved self-
esteem and self-efficacy.”® Problem-solving skills and
improved self-efficacy are vital self-management skills
for people with MS that could be generalizable to par-
ticipants’ home environment after program comple-
tion with comparable effectiveness to cognitive behav-
ioral therapy—based self-management intervention.”
Likewise, engaging in novel and challenging activities in
a supportive environment could provide the secondary
benefits of improving coping skills and gaining confi-
dence in these skills,*® which are theoretically transfer-
rable to the daily stressors of managing a chronic health
condition such as MS. Similarly, outdoor adventure
programs conducted with groups of individuals who
share a challenging medical diagnosis, such as cancer,
were reported to improve perceived social support and
reduced alienation.”” Thus, it is possible that similar
benefits would occur for individuals with MS, for whom

limited social support is strongly correlated with depres-

sion and reduced QOL.%

Key Differences Between Outdoor Adventure
Programs and Traditional Therapies

Although there are many ways that outdoor adven-
ture programs leverage similar mechanisms as traditional
therapies, they are also undoubtedly different. One of
the most intriguing differences is that they capitalize
on the benefits of time spent in nature. Immersion in
nature is associated with increased happiness, subjective
well-being, positive affect, positive social interactions,
and sense of meaning and life purpose*'; pain reduc-
tion*’; and improved working memory performance.®?
In addition, research on the Eastern practice of forest
bathing (shinrin-yoku) shows that immersion in nature
has therapeutic effects on the immune, cardiovascular,
and respiratory systems, reduces depression and anxiety
symptoms, and increases relaxation and feelings of “awe”
in healthy adults.* Thus, for persons with MS, spending
time in nature could support resilience and pain reduc-
tion. In addition, the attention and restoration theory®
posits that immersion in nature replenishes one’s cogni-
tive resources by using bottom-up attention rather than
top-down (effortful focused) attention. Indeed, there
has been a call in the traumatic brain injury literature for
using outdoor adventure activities/programs as part of a
cognitive rehabilitation intervention, which could also
be applicable to cognitive changes common in MS.%
Last, connectedness to nature is associated with higher
mindfulness,” that is, the ability to relate to present
moment experience, including sensations, thoughts,
and emotions, without judgment or attachment.*®
Importantly, mindfulness-based interventions for per-
sons with MS have been shown to improve QOL, anxi-
ety and depressive symptoms, and fatigue.*® Although
correlational, the relationship between mindfulness and
immersion in nature suggests that outdoor adventure
programs could foster mindfulness in persons with MS,
with further benefits for mental and physical health.

Future Directions for Outdoor Adventure
Programs for Persons with MS

Taken together, the existing literature on outdoor
adventure programs suggests that they may be a prom-
ising alternative to traditional therapies for individuals
with MS. However, more research is needed, particularly
with more rigorous methods and evaluation, to better
understand the efficacy of these programs and the
mechanisms driving the outcomes. This process will
ultimately improve these programs as well as their reach.
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First, because little is known about outdoor adventure
programs for people with MS, it would be beneficial to
first assess patients’ interest in and perceptions of out-
door adventure programs as well as their reservations
or perceived barriers to participating in these programs.
This information could be gathered using qualitative
(eg, focus groups, semistructured interviews) or quan-
titative (eg, survey data) research methods and would
be valuable in improving participation in and access to
programs. Second, although the field has designed con-
ceptual models of outdoor adventure programs for the

general population,'>#

there are no existing conceptual
models specific to people with chronic illnesses or dis-
ability. Thus, the field would benefit from a conceptual
model of how outdoor adventure program components
affect behavioral targets with downstream effects on
mental and physical health and functioning in persons
with MS. To construct this conceptual model, research-
ers should draw from existing models in MS and reha-
bilitation research (eg, cognitive behavioral model of
fatigue in MS*) as well as conceptual models of outdoor
adventure programs.'>* In addition, the conceptual
model should be informed by qualitative interviews with
individuals familiar with outdoor adventure programs
for medical populations, including outdoor adventure
program creators/directors, facilitators, and participants.
To test the conceptual model, research should examine
hypothesized mechanisms of therapeutic change (eg,

PRACTICE POINTS

* There is empirical support for nonpharmacologic
treatments for MS symptoms and quality of
life. However, these interventions are not
easily accessible or appropriate for everyone,
making it important to consider alternative
nonpharmacologic treatments, such as outdoor
adventure programs.

® Research on outdoor adventure programs outside
of MS shows promising results for improved
mental health, enhanced self-efficacy and self-
esteem, increased perceived social support, and
increased physical activity.

® There are similarities between established
behavioral treatments and outdoor adventure
programs, as well as additional advantages
unique to these programs. Future research
examining the efficacy of outdoor adventure
programs for persons with MS is recommended.

Outdoor Adventure Programs and MS

self-efficacy) identified in the literature and qualita-
tive interviews. Third, based on the conceptual model,
randomized controlled pilot trials should be conducted
to assess efficacy of outdoor adventure programs for
relevant outcomes (eg, fatigue, PA, pain, mood) as
well as distal outcomes (eg, QOL) and maintenance
of gains at follow-up time points (eg, 3 and 6 months)
in persons with MS. Importantly, this research should
examine any deleterious effects from participation in
outdoor adventure programs. Particular attention should
be given to risk of MS symptom exacerbation due to
physical exertion or environmental factors (eg, exposure
to heat). Research should also focus on moderators of
treatment effects such as demographics (eg, age’), clini-
cal characteristics (eg, disease duration, disability sever-
ity), and symptoms (eg, mood, pain, fatigue) to better
understand whether outdoor adventure programs work
better for certain individuals. Fourth, qualitative research
should be conducted to understand the experience of
persons with MS during and after participation in out-
door adventure programs to optimize outdoor programs
for short- and long-term benefits. Thus, more rigorous
research will elucidate whether outdoor adventure pro-
grams are a viable alternative or supplemental behav-
ioral intervention for improving mood, functioning,
and QOL in individuals with MS. Fifth, with adequate
empirical support for the benefits of outdoor adventure
programs in people with MS, attention should turn
to implementation science, that is, examining ways to
improve the use of these community-based programs
to augment existing clinical intervention or as an alter-
native for those who would be better served through
these programs.

Conclusions

Persons with MS experience a variety of unpredict-
able and disabling symptoms that affect functioning and
QOL. Fortunately, research has demonstrated that non-
pharmacologic interventions can improve MS symptom
severity and interference, although there are important
barriers to engagement in and benefit from these inter-
ventions. Outdoor adventure programs could be an
alternative behavioral intervention to improve mood and
MS-related symptoms using a radically different struc-
ture compared with established behavioral therapies.
More research is necessary to understand whether out-
door adventure programs would increase access to and
engagement in behavioral interventions in patients with
MS. If outdoor adventure programs garner interest from
people with MS, then increased efforts are warranted to
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assess and optimize the efficacy of outdoor adventure

programs to improve mood, functioning, and QOL in
persons with MS. O

Financial Disclosures: The authors declare no conflicts of interest.

Funding/Support: This project was supported, in part, by the
National Multiple Sclerosis Society (MB1706-27847, Aaron Turner,
PL).

References

1

17.

18.

19.

20.

21.

22.

23.

. Benedict RHB, Wahlig E, Bakshi R, et al. Predicting quality of life in

multiple sclerosis: accounting for physical disability, fatigue, cognition,
mood disorder, personality, and behavior change. J Neurol Sci.

2005;231:29-34.

. Turner AP, Knowles LM. Behavioral inferventions in multiple sclerosis.

Fed Pract. 2020;37 (suppl 1):S31-S35.

. Barnard E, Brown CR, Weiland TJ, Jelinek GA, Marck CH.

Understanding barriers, enablers, and longterm adherence to a health
behavior intervention in people with multiple sclerosis. Disabil Rehabil.

2020;42:822-832.

. Priest S, Gass MA. Effective leadership in Adventure Programming.

Human Kinetics; 2005.

. Bowen DJ, Neill JT. A meta-analysis of adventure therapy outcomes

and moderators. Open Psychol J. 2013;6:28-53.

. Hattie J, Marsh HW, Neill JT, Richards GE. Adventure education

and Outward Bound: outof-class experiences that make a lasting
difference. Rev Educ Res. 1997;67:43-87.

. Cason D, Gillis HL. A meta-analysis of outdoor adventure

programming with adolescents. J Exp Educ. 1994;17:40-47.

. Outdoor Adventure for Young Adults Living with Cancer and MS. First

Descents. Accessed June 4, 2020. https://firstdescents.org

. Common Ground Outdoor Adventures. Accessed June 4, 2020.

http://cgadventures.org

. Sailing Sclerosis. Oceans of Hope. Accessed June 4, 2020. https://

www.oceansofhope.org/circumnavigation

. Mutz M, Miller J. Mental health benefits of outdoor adventures: results

from two pilot studies. J Adolesc. 2016;49:105-114.

. Outward Bound USA. Breaking New Trails: 2017 Annual Report.

Published online 2017. hitps://www.outwardbound.org/lib/file/
manager/AnnualReport-2017-Revised_V10_ALM-pages%20FINAL.pdf

.NOLS. State of the School Report 2016. Published online

2016. https://issuu.com/nols.edu/docs/sos_fyl1é_
website2e=3634321/43312080

. McKenzie M. How are adventure education program outcomes

achieved? a review of the literature. Aust J Outdoor Educ. 2000;5:
19-28.

. Walsh V, Golins G. The Exploration of the Outward Bound Process.

Colorado Outward Bound; 1976.

. Breunig MC, O’Connell TS, Todd S, Anderson L, Young A. The impact

of outdoor pursuits on college students’ perceived sense of community.
J Leis Res. 2010;42:551-572.

Neill JT, Dias KL. Adventure education and resilience: the double-
edged sword. J Adventure Educ Outdoor Learn. 2001;1:35-42.

Duvall J, Kaplan R. Enhancing the well-being of veterans using
extended group-based nature recreation experiences. J Rehabil Res
Dev. 2014,;51:685-696.

Bell BJ, Gass MA, Nafziger CS, Starbuck JD. The state of knowledge
of outdoor orientation programs: current practices, research, and
theory. J Exp Educ. 2014;37:31-45.

Thomas M. The potential unlimited programme: an outdoor
experiential education and group work approach that facilitates
adjustment to brain injury. Brain Inj. 2004;18:1271-1286.

Mcavoy L, Schatz E, Stutz M, Schleien S, Mcavoy G, Schatz L.
Integrated wilderness adventure: effects on personal and lifestyle
traits of persons with and without disabilities. Ther Recreation J.
1989;23:50-64.

Rosenberg RS, Lange W, Zebrack B, Moulton S, Kosslyn SM. An
outdoor adventure program for young adults with cancer: positive
effects on body image and psychosocial functioning. J Psychosoc
Oncol. 2014;32:622-636.

Zebrack B, Kwak M, Sundstrom L. First Descents, an adventure
program for young adults with cancer: who benefits2 Support Care
Cancer. 2017;25:3665-3673.

24

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

. Broadbent FJ, Swalwell JM. “I can do more than | thought | could”:
exploring the online blogs from the Sailing Sclerosis Oceans of Hope
journey. Disabil Rehabil. 2020;42:880-886.

Herskowitz RD. Outward Bound, diabetes and motivation: experiential
education in a wilderness setting. Diabet Med. 1990;7:633-638.

Gill E, Goldenberg M, Starnes H, Phelan S. Outdoor adventure
therapy to increase physical activity in young adult cancer survivors. J
Psychosoc Oncol. 2016;34:184-199.

Dillenschneider C. Integrating persons with impairments and
disabilities into standard outdoor adventure education programs. J Exp
Educ. 2007;30:14.

Sugerman D. Inclusive outdoor education: facilitating groups that
include people with disabilities. J Exp Educ. 2001;24:166-172.

Joy E, Van Baak K, Dec KL, et al. Wilderness preparticipation
evaluation and considerations for special populations. Wilderness
Environ Med. 2015;26(suppl):76-91.

Winnick J, Porretta DL. Adapted Physical Education and Sport. Human
Kinetics; 2016.

Adaptive equipment. Move United. Accessed January 21, 2021.
https://www.moveunitedsport.org/sports/adaptive-equipment

Turner AP, Hartoonian N, Hughes AJ, et al. Physical activity and
depression in MS: the mediating role of behavioral activation. Disabil
Health J. 2019;12:635-640.

Bailey AW, Johann J, Kang H-K. Cognitive and physiological
impacts of adventure activities: beyond self-report data. J Exp Educ.
2017,40:153-169.

Ezeugwu V, Klaren RE, Hubbard EA, Manns PT, Motl RW. Mobility
disability and the pattern of accelerometer-derived sedentary and
physical activity behaviors in people with multiple sclerosis. Prev Med
Rep. 2015;2:241-246.

Outdoors for All Foundation. Accessed June 4, 2020. https://
outdoorsforall.org

National Veterans Wheelchair Games. Accessed June 4, 2020.
hitps://www.wheelchairgames.org

Charron S, McKay KA, Tremlett H. Physical activity and disability
outcomes in multiple sclerosis: a systematic review (2011-2016). Mult
Scler Relat Disord. 2018;20:169-177.

Gillen MC. Pathway to efficacy: recognizing cognitive behavioral
therapy as an underlying theory for adventure therapy. J Adventure
Educ Outdoor Llearn. 2003;3:93-102.

Ehde DM, Elzea JL, Verrall AM, Gibbons LE, Smith AE, Amtmann D.
Efficacy of a telephone-delivered self-management intervention for
persons with multiple sclerosis: a randomized controlled trial with a
one-year follow-up. Arch Phys Med Rehabil. 2015;96:1945-1958.e2.
Balto JM, Pilutti LA, Motl RW. Loneliness in multiple sclerosis: possible
antecedents and correlates. Rehabil Nurs J. 2019;44:52-59.

Bratman GN, Anderson CB, Berman MG, et al. Nature and mental
health: an ecosystem service perspective. Sci Adv. 2019;5:eaax0903.
Han J-W, Choi H, Jeon Y-H, Yoon C-H, Woo J-M, Kim W. The
effects of forest therapy on coping with chronic widespread pain:
physiological and psychological differences between participants in
a forest therapy program and a control group. Int J Environ Res Public
Health. 2016;13:255.

Schertz KE, Berman MG. Understanding nature and its cognitive
benefits. Curr Dir Psychol Sci. 2019;28:496-502.

Hansen MM, Jones R, Tocchini K. Shinrin-Yoku (forest bathing) and
nature therapy: a state-ofthe-art review. Int J Environ Res Public Health.
2017;14:851.

Kaplan S. The restorative benefits of nature: toward an integrative
framework. J Environ Psychol. 1995;15:169-182.

Shanahan L, McAllister L, Curtin M. Wilderness adventure therapy
and cogpnitive rehabilitation: joining forces for youth with TBI. Brain Inj.
2009;23(13-14):1054-1064.

Schutte NS, Malouff JM. Mindfulness and connectedness to nature: a
meta-analytic investigation. Pers Individ Dif. 2018;127:10-14.
Carletto S, Cavalera C, Sadowski I, et al. Mindfulness-based
interventions for the improvement of well-being in people with multiple
sclerosis: a systematic review and meta-analysis. Psychosom Med.
2020;82:600-613.

Deane KL, Harré N. The youth adventure programming model. J Res
Adolesc. 2014;24:293-308.

van Kessel K, Moss-Morris R. Understanding multiple sclerosis fatigue:
a synthesis of biological and psychological factors. J Psychosom Res.
2006;61:583-585.

International Journal of MS Care

192





