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INTRODUCTION

An Investigation of the Psychosocial Impact of an Intense Outdoor Hiking Challenge on
Young Adults: Qualitative and Quantitative Outcomes

Research has demonstrated the numerous benefits of connectedness with nature onmental
and physical health, including subjective feelings of wellbeing and happiness (McMahan,
2018), life satisfaction (Zhang et al., 2014), stress recovery (Brown et al., 2013), and

emotional and cognitive restoration (White et al., 2013). When examining the benefits of contact
with nature, however, it is difficult to conceptualize nature as acting separately from other
relevant factors. Natural environments are inherently conducive to engagement in physical
activity (PA) and may also facilitate positive social interaction via shared experiences (Bowler et
al., 2010). As both PA and social interaction are well-established contributors to positive health
and wellbeing (e.g., Street et al., 2007), nature’s apparent restorative potential is interwoven with
other influences in a complex fashion (Gladwell et al., 2013). The present study aims to better
understand the psychosocial impact of these interwoven factors—nature, PA, and social
connectedness—by studying a sample of healthy young adults who participated in an arduous
hiking challenge.
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ABSTRACT Background:Adventure Therapy, which often includes forms of green exercise in
addition to traditional psychotherapeutic methods, has been shown to be a moderately
effective mental health intervention. Limited research, however, has elucidated the impact of
a similar type of experience on the mental health and wellbeing of non-clinical populations.
Method: The present study examined the psychosocial impacts of an intense hiking
challenge on a sample of healthy adults, using a mixed-method design. Although the
challenge under investigation included traditional therapeutic factors of adventure therapy
(e.g., group adventure, nature, challenge, and reflection), it was delivered by a
nonprofessional and did not explicitly include the use of therapeutic techniques. Participants
(N = 21) were recruited from a group of young adults completing a hiking challenge (M age
= 22). Participants completed self-report surveys (pre/post/1-month follow-up) to assess
mindfulness, self-concept, resilience, self-efficacy, as well as depression, anxiety, and stress.
Qualitative data was collected via photovoice-like interviews, to gain a deeper
understanding of the impact of the hike on participants.
Results: Linear mixed models revealed significant quadratic changes in depression
symptoms, mindfulness, self-concept, and resilience, generally reflecting a significant
improvement pre- to post-hike and subsequent deterioration from post-hike to one-month
follow-up. Thematic coding of interviews revealed five key themes capturing participants’
experiences: ‘social connection,’ ‘overcoming adversity,’ ‘appreciation for nature,’ ‘personal
growth,’ and ‘symbolic significance.’
Conclusions: Quantitative and qualitative results suggest that physical activity-based
outdoor experiences may contribute to enhanced wellbeing in the short-term among healthy
adults, but that additional work is needed to determine how to extend these benefits for the
long-term.
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Adventure therapy (AT), defined as “the prescriptive use of
adventure experiences providedbymental health professionals, often
conducted in natural settings that kinesthetically engage clients on
cognitive, affective, and behavioural levels” (Gass et al., 2012, p. 1), is
one approach that aims to capitalize on nature’s restorative potential
by incorporating outdoor activity. AT programs have been found to
be moderately effective interventions, promoting greater positive
psychological, behavioural, emotional, and interpersonal outcomes—
in the short- and long-term—as compared to alternative treatments
and no treatment controls (Bowen &Neil, 2013). AsAT programs are
typically delivered in groups (Russell et al., 2017), the benefits of
social processes must also be considered as a key component (Bowen
& Neill, 2013). Indeed, AT participants have rated group-related
aspects (e.g., connectedness with peers) as being more integral to the
therapeutic experience than their relationship with the therapist
(Revell et al., 2014). Russell et al. (2017) offered a possible explanation
for the importance of social dynamics in influencing treatment
outcomes, suggesting that “positive attitudes are contagious,whether
they be manifest through cognitive, motivational, or affective means,
which are all inherent in the adventure therapy experience” (p. 277).

“Green exercise,” defined as PA in natural environments, is often a
component of AT due to its potential for combining the restorative
effects of nature with the health benefits of PA and social interaction
(Mackay & Neill, 2010; Gladwell et al., 2013). PA, which often acts as
a common denominator among nature-based activities, is well-
recognized for its numerous health benefits including physical and
psychological wellbeing, increased quality of life, and reduced risk of
disease (Waburton et al., 2006; World Health Organization, 2018).
Research has suggested that green exercise may provide additional
mental health benefits over similar activities indoors, including larger
increases in positive affect (Pasanen et al., 2014), greater perceptions
of post-activity restoration (Calogiuri et al., 2016), and significant
reductions in state anxiety (Mackay &Neill, 2010).

Hiking is a type of green exercise that combines exposure to nature
and engagement in PA, which often includes social interaction. As
such, hiking may have important implications for psychosocial
wellbeing. Research suggests that hiking could even lead to greater
psychological benefits as compared to other forms of exercise
(Niedermeier et al., 2017; Mutz & Muller, 2016). For example,
Niedermeier et al. (2017) found that three hours of outdoormountain
hiking increased positive affect and reduced fatigue to a greater
degree than indoor treadmill walking and a sedentary control
condition in healthy samples.

Qualitative methods have offered additional insight into the
experience and impact of hiking in both healthy and clinical samples.
Mutz and Muller (2016) studied the impact of a hiking trip and
camping trip on healthy young adults. These experiences were
associatedwith increasedwellness, life satisfaction, mindfulness, and
self-efficacy, as well as decreased stress (Mutz &Muller, 2016). Along
similar lines, Caulkins et al. (2006) examined the psychosocial
impacts of a backpacking trip on at-risk adolescent women.
Participants reported a range of benefits, such as personal growth,
increased confidence, and feelings of accomplishment (Caulkins et
al., 2006).

The aim of the present study was to investigate the psychosocial
impact of an intense outdoor hiking challenge on a healthy group of
young adults. Though existing research supports the therapeutic
benefits of outdoor PAon wellbeing, several gaps exist. For example,

traditional AT programs incorporate therapeutic strategies and are
delivered by professionals, making it difficult to isolate the impact of
the challenging outdoor PAactivity. In addition, because themajority
ofAT studies use clinical samples, it is difficult to separate the impact
of the AT intervention from the potential effects of context removal
(i.e., being removed from a stressful or negative environment, which
could be contributing tomental health problems). Furthermore, there
is little existing data on the long-term effects of such outdoor activity
experiences. In contrast, we were interested in whether a strictly PA
intervention, delivered by a nonprofessional, could still benefit
participants. This study aimed to fill the current gaps in the literature
by (a) examining an intense outdoor activity (participants completed
a 150km hike in seven days), (b) having a nonprofessional (vs.
psychological or fitness professional) deliver the outdoor hiking
challenge, and (c) omitting the implementation of therapeutic
strategies. To do so, we incorporated quantitative and qualitative
outcome measurement. First, we assessed changes—between pre- to
post-hike, as well as one month later—in participants’ self-reported
self-concept, resilience,mindfulness, self-efficacy, depression, anxiety,
and stress symptoms via a self-report questionnaire. Second, we
conducted qualitative interviews associated with a photovoice-like
task to assess participants’ perceptions of the psychosocial benefit
derived from the outdoor group hike, thus allowing us to
contextualize quantitative findings.

METHOD

Study Design
This study approached data collection using a triangulation
(convergence model) mixed methods design, which combines
qualitative and quantitative methods to explore a research question
(Creswell & Creswell, 2017). The two methods allowed us to capture
a deeper understanding of the psychosocial impact of the hike on
participants. The quantitative approach allowed us to systematically
assessmental health andwellbeing outcomes using reliable tools. The
qualitative approach allowed participants to articulate their
experience of the hike and its impact on them using rich descriptions
that could not be captured numerically. It also allowed us to capture
new and original perspectives from participants that we may not
have anticipated in our selection of quantitative tools.

Participants
Participants were recruited from a group of young adults completing
an intense outdoor challenge that entailed hiking 150 km in
mountainous terrain over seven days to raise money for a social
cause. The hiking challenge was advertised via student-based social
media pages, student unions, and outdoors clubs. The participants
were university students. Several weeks before the hike, all hikers
were sent an email from the organizer of the hike informing them
of the opportunity to participate in the current study. Of the 40 young
adults registered for the hike, 21 consented to participate in the
current study. Participants were aged 19-25 years (M age = 22.05, SD
= 1.53) from thirteen Canadian universities. The majority of
participants identified as Caucasian or Euro Canadian (n = 18;
85.7%). Participants reported varying levels of previous hiking
experience (e.g., the range of self-reported hiking occasion in the past
month was 2-6 times).

Procedure
Ethics approval was obtained from the Research Ethics Board at the
University of NewBrunswick. Interested participants were emailed a
formal invitation to participate by the research team, which included
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more information about study participation and an online link to an
informed consent form. Those who consented to participate were
asked to complete a brief self-report questionnaire one week prior to
the hike. The questionnaire was administered via Checkbox, a secure
online survey software (a link to the survey was sent to participants
via email). Participants completed the same questionnaire both
immediately after the hike and one month later (to determine long-
term effects of the hike on participants). Post-hike questionnaires
were completed in-person, using pen and paper format, and were
administered by the organizer of the hike; one month follow-up
questionnaires were completed online though a link sent to
participants via email. Participants were also invited to participate in
a photovoice-like interview at follow-up.

Measures

Five-Facet Mindfulness Questionnaire (FFMQ; Baer et al., 2006). The
FFMQ, a 39-item self-report questionnaire, was used to measure
mindfulness. In the FFMQ, participants are presentedwith a series of
statements (e.g., “I watch my feelings without getting lost in
them”) and asked to indicate the extent to which each is true for
themon a 5-point Likert scale (1 = never or very rarely true to 5 = very
often or always true). The FFMQ produces a total score for overall
mindfulness, which was used for the present study, and has good
internal consistency and convergent validity (Baer et al., 2006). In the
current study, the internal validity for the FFMQwas good (α = .88).

Connor-Davidson Resilience Scale (CD-RISC; Connor & Davidson,
2003). The CD-RISC, a 25-item self-report questionnaire, was used to
measure resilience. In the CD-RISC, participants are instructed
to indicate how much they agree or disagree with a series of
statements when thinking about the past month (e.g., “I am able to
adapt when changes occur”). Items are rated on a 5-point Likert scale
(0 = not true at all to 4 = true nearly all the time) and summed to create
an overall score, with higher scores reflecting greater resilience. The
CD-RISC has good internal consistency, test-retest reliability, and
discriminant validity (Connor & Davidson, 2003). The internal
validity of the CD-RISCwas excellent in the current study (α = .95).

Robson Self-Concept Questionnaire (RSCQ; Robson, 1989). Self-concept
was assessed using the 30-item RSCQ. In the RSCQ, participants
indicate howmuch they agree or disagree with each item (e.g., “I feel
emotionally mature”), using an 8-point Likert scale (0 = completely
disagree to 7 = completely agree). Items are summed to create a total
score. The RSCQ has good reliability and validity (Robson, 1989). In
the current study, the internal validity of the RSCQwas excellent (α =
.94).

Depression Anxiety Stress Scales (DASS; Lovibond & Lovibond,
1995). Current mental health symptoms were assessed using
the DASS. With the DASS, participants rate the extent to which they
have experienced symptoms of depression (e.g., “I felt sad and
depressed”), anxiety (e.g., “I foundmyself in situations that mademe
so anxious I wasmost relievedwhen they ended”), and stress (e.g., “I
found it hard to wind down”) over the past week, using a 4-
point Likert scale (0 = did not apply to me at all to 3 = applied to me
very much or most of the time). Separate scores for depression,
anxiety, and stress subscales are calculated by summing the scores
of relevant items. The DASS has good internal consistency, as well as
good convergent, discriminant, and structural validity (Brown et al.,
1997; Lovibond and Lovibond 1995). In the current study, the internal

validity for theDASS depression, anxiety, and stress subscales ranged
from good to excellent (α =.92; α = .79; α = .83).

General Self-Efficacy Scale (GSE; Schwarzer & Jerusalem, 1995). Self-
efficacy was measured using the 10-item GSE. In the GSE,
participants are asked to rate how true each of a series of statements
(e.g., “I can handlewhatever comesmyway”) is about themselves on
a 4-point scale (1 = not at all true to 4 = exactly true). Items are
summed to create a total score. The GSE has good internal
consistency and criterion-related validity (Schwarzer & Jerusalem,
1995). The internal consistency of the GSE was good in the current
study (α = .79).

Photovoice-like interview. Participants were invited to participate in
an optional photovoice-like interview task. We drew from Palibroda
et al.’s (2009) guidelines for photovoice research but deviated from
their recommendations in several ways; for instance, we conducted
individual (vs. group) interviews. Importantly, our use of photovoice
was as a data collection—not analysis—technique. Given that our use
of the method strays from its original conceptualization as a tool to
convey the experiences of marginalized groups (Wang, 1999), we
have labelled our research methodology “photovoice-like.” At the
outset of the hike, participants were told they would have the option
to participate in a photovoice-interview task. They were told that
researchers were interested in understanding young adults’
experienceswith nature, young adults’ experienceswith physical and
mental challenges, and how the challenging experiencemight impact
mental health andwellbeing. Participants were asked to take pictures
during the hike documenting their experience and send 3-8 pictures
to the research team. The participants understood that when they
returned from the hike, they would complete an interview with a
member of the research team to describe their experiences in relation
to the photos they took; subsequently, semi-structured interviews
(guided by McIntryre, 2003) were conducted. Interviews began with
questions specific to 2-3 photos selected by participants (e.g., What is
the meaning of this photo? Do you think others would connect with
this picture?) and concluded with broader questions about the hike
(e.g., How did you feel during the hike/after the hike was over?).
Interviewers encouraged participants to expand upon discussion
subjects, to best capture their experience. Interviews were conducted
via Skype, except in three cases in which the research team was
unable to coordinate a time for the interview with participants. In
those cases, interviewers sent questions to participants via email with
answers returned in the same format. Researchers audio-recorded
and transcribed the interviews to facilitate thematic coding.
Information about the psychosocial impact of the hike on participants
was extracted from the interviews.

DataAnalytic Plan

Data were analyzed using linear mixed models with the lme4
package in R software (R Core Team, 2019). Specifically, we ran six
separate models, one each for FFMQ, DASS-A, DASS-D, DASS-S,
RSCQ, GSES, and CD-RISC as outcomes. In these models, time was
entered as a predictor with orthogonal polynomial contrast coding,
random intercepts, and fixed slopes. There were too few time points
to employ random slopes for time. The polynomial contrast coding
produces two test statistics: (a) linear contrasts, which examine
whether there is linear change from pre-test to retention and (b)
quadratic contrasts, which examines whether there is a bend in the
line for the rate of change over time. Diagnostics of the distributions
of our data with plots suggested that DASS-D had a very positively
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skewed distribution, so a generalized linearmixedmodel assuming a
negative binomial distributionwas employed for this variable. For all
other variables, a normal distribution was assumed. Conditional and
marginal R2 values are presented as effect sizes; conditional R2 values
include the random effects, whereas marginal R2 values include only
the effect of time (Nakagawa, Johnson,&Schielzeth, 2017).Alphawas
set at .025 given that an overall omnibus test was not conducted and
there are two contrasts per analysis.

For thematic analysis of the interviews, a codebookwasdrafted based
on the 6-step framework established by Braun and Clarke (2006). To
create the codebook, researchers read over the interviews several
times, looking for significant, re-occurring concepts. Significance
was understood as similar references by two or more participants.
Codes were developed by applying labels and definitions to
significant concepts. Once codes were created, and to maximize the
validity of the analysis, two researchers worked through the
interviews separately, using the codebook to code statements. From
these results, the research team developed key themes by expanding
upon the codes and contextualizing them within the hike. We then
wrote detailed descriptions of the themes and selected exemplar
quotes to illustrate their essence. Potentially identifying information
was removed to protect participant anonymity. In instances of direct
quotation in this article, participants were given pseudonyms.

RESULTS

Quantitative Results

Test statistics, R2 values, estimated marginal means, and confidence
intervals are located in Tables 1 and 2. Overall, results for the linear
contrasts suggest that self-concept (RSCQ) had a statistically
significant decrease from pre-test to retention. Participants decreased
their scores on the RSCQ by about 16 units and time explained about
4.6% of the variance in self-concept. The significant quadratic trend
for RSCQ reflects the lack of change from pre-post on this variable.
Therewere also significant quadratic trends formindfulness (FFMQ),
depression (DASS-D), and resilience (CD-RISC). In the case of
mindfulness and depression, the therapeutic improvements were
short-lived, and were no longer detectable at retention. In the case of
CD-RISC, there was a small (~1 unit) improvement pre-post, and no
change from post to retention. Raw data and trends over time are

displayed in Figure 1. These plots reveal the general quadratic trends
found for most variables, but also demonstrates a wide range of
heterogeneity across individual participants. Broadly, results should
be interpreted cautiously given the small sample size and
heterogeneity of participant trajectories.

Qualitative Results

Through photovoice interviews, participants reflected on the hike
and discussed meaningful aspects of their experiences. Thematic
analysis of participant responses led to the identification of five main
themes, which we have labeled ‘social support/connection,’
‘overcoming adversity,’ ‘appreciation for nature,’ ‘personal growth,’
and ‘symbolic significance.’ Below, we describe the essence of each
theme. Sample quotes from participants to illustrate the themes are
presented in Table 3.

Social connection. This theme reflects participant references to social
relationships as an important aspect of the hiking experience.
Participants emphasized the importance of working with others
during the hike, processing the experience through group discussion,
and formingmeaningful, lasting friendships.

Overcoming adversity. This theme captures references to overcoming
physical and emotional challenges during the hike. Participants
reported facing many forms of adversity, including fatigue, soreness,
injury, and negative mood. In overcoming adversity, participants
endorsed feelings of pride and accomplishment. Avenues for
overcoming adversity included individual coping strategies (e.g.,
mindfulness, determination, gratitude), social support (e.g., mutual
encouragement, collective identity), and connectedness with nature
(e.g., scenery as a reward for challenging hikes).

Appreciation of nature. This theme includes references to nature, such
as natural views, landscapes, and features. Participants reported
experiencing feelings of ‘calmness,’ likened to a sense of presence or
mindfulness, which they attributed to being in nature. Participants
also drew a sense of awe and inspiration from the grandeur of nature.
It was suggested that spending time in nature offered perspective,
which could be applied to everyday life.

Figure 1 Change in psychoso-
cial outcomes over time (pre,
post, follow-up) for each indi-
vidual. Model-derived estim-
ated marginal means and 95%
confidence intervals shown in
red.
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Personal growth. This theme encompasses participants’ reflections of
positive personal change experienced during and after the hike. As a
result of the experience, participants reported positive changes in
confidence, sense of self, and perspective on life, as well as newfound
knowledge and abilities. In addition, participants reported
experiencing mental health benefits, such as positive mood and the
accrual of new emotion regulation strategies, along with decreased
stress, anxiety, and negative affect. Participants suggested that these
gains were relevant to numerous areas of their life (e.g., work, school,
friendships), particularly during times of stress.

Symbolic significance. This theme alludes to participants’ use of
symbolism in describing their hiking experience. Predominantly,
participants employed symbolism to draw comparisons between the
hiking challenge and the Terry Fox Run (the students were
fundraising for cancer research). Many participants drew inspiration
from Terry Fox’s story for motivation to persevere through difficult
treks.

Sentiments permeating identified themes. While five primary themes
were identified, we also noted that two broader themes seemed to
pervade all five of these primary themes. First, it was evident that
participants viewed completing the hiking challenge as a significant
accomplishment. As such, sentiments of pride and accomplishment
permeated across the main themes and were particularly prominent
in the themes of ‘overcoming adversity’ and ‘social support/
connection.’ Second, a sense of nostalgia pervaded participants’
reflections of the experience and appeared throughout the five
primary themes. Participants expressed a longing to return to the
hike, an interest in spendingmore time in nature, a feeling of missing
their fellow hikers, and a desire to have additional transformative
experiences such as this one.

DISCUSSION

The present study examined the psychosocial impact of an intense
hiking challenge on a sample of healthy young adults by using a
mixed-method design. Overall, findings showed improvements in
mental health and wellbeing from pre- to post-hike (increase in
mindfulness and resilience, and decrease in depressive symptoms)
but subsequent deteriorations in functioning (i.e., return to baseline)
from post-hike to one-month follow-up (decrease inmindfulness and
self-concept, and increase in depressive symptoms), suggesting that
most changes were not maintained. Notably, several outcomes (self-
efficacy, anxiety, and stress) did not change significantly over the
course of the hike. This may be because participants’ anxiety and
stress levels were already quite low pre-hike (in the normal, non-
clinical range; Lovibond & Lovibond, 1995), and because measuring
general self-efficacy precluded us from noticing any changes in
exercise-specific self-efficacy, which may have been more likely to
emerge. Results suggest that participation in intense green exercise
can be a deeply meaningful experience, which may contribute to
short-term increases in perceived mental health and wellbeing for
healthy individuals. Interestingly, participant trajectories show
significant heterogeneity, suggesting that there are likely other factors
(e.g., individual characteristics) individualizing the impact of the
hiking challenge on participants’ mental health andwellbeing.

To complement quantitative findings, photovoice interviews were
analyzed. Thematic coding revealed five themes, reflecting key
aspects of the hike as articulated by participants: (1) ‘social
connection,’ reflecting participants’ perception of the importance of

friendship and social support to their enjoyment and success on the
hike; (2) ‘overcoming adversity,’ encapsulating participants’ success
persevering through a variety of challenges; (3) ‘personal growth,’
encompassing acquisition of new skills, knowledge, or beliefs
through learned experience; (4) ‘appreciation for nature,’ reflecting
participants’ appreciation of nature’s importance and
acknowledgment of beauty in the natural environment; and
(5)‘symbolic significance,’ conveying the use of symbolism to
represent and communicate the meaningfulness of participants’
experiences. A sense of pride and accomplishment permeated the
identified themes. In addition, a theme of nostalgia (for the
experience and associated positive affect) was found throughout the
primary themes, perhaps capturing the lack of maintenance of
quantitative mental health and wellbeing gains from post-hike to
follow-up.

Qualitative data suggest that quantitative reductions in depressive
symptoms from pre- to post-hike could be a product of experiences
during the hike, such as friendships formed (‘social connection’), a
sense of accomplishment in overcoming challenges (‘overcoming
adversity’), enjoying time spent outdoors (‘appreciation for nature’),
and perceived self-improvement (‘personal growth’). Previous
research has linked increased social connection (Steger & Kashdan,
2009), exposure to nature (Beyer et al., 2016), and opportunities for
growth of self-efficacy (Pu et al., 2017) to reduced depression. Indeed,
behavioural activation, a common intervention for depression, is
theorized to work via these mechanisms (Kellett et al., 2017). Mood
improvements were not retained over time. “Post-hike depression” is
a common term among the online hiking community (Parris, n.d.),
and is used to describe negative mood swings purported to
accompany the completion of a long-distance hike.Again, qualitative
data offers insight into this phenomenon, as participants alluded to
feelings of nostalgia, in that their everyday lives were marked by a
desire for additional transformative experiences. In this study, no
stepswere taken to promotemaintenance of positivemoodpost-hike.
Future work may want to explore how to extend improvements in
affect beyond the activity period.

An increase in mindfulness was observed from pre- to post-hike;
however, this observation was not maintained at follow-up. Ameta-
analytic review by Schutte and Malouff (2018) suggests that
connectedness with nature may be related to trait mindfulness in a
reciprocal manner, in such a way that mindfulness may promote a
connectedness to nature and exposure to/experiences in nature may
foster mindfulness. Qualitative results of the current study support a
relation between mindfulness and connectedness with nature.
Participants alluded to being especially present throughout the hike,
in the form of being attuned to their surroundings, thoughts, and
feelings.Alack ofmaintenance of gains inmindfulnessmay be due to
a separation between participants and nature at the end of the hike, or
because the length of exposure to nature was not long enough to
result in long-term change.

Resilience showed a small quantitative increase from pre- to post-
hike. This change is reflected in qualitative themes of ‘overcoming
adversity’ and ‘personal growth.’ Results suggest that overcoming a
challenge may increase an individual’s confidence in their ability to
overcome future challenges. This finding aligns with previous
research, suggesting that when experienced in moderate amounts,
some lifetime adversity may foster greater resiliency in the long-term
(Seery, 2011). PA has been identified as an influential factor in the
relation between resilience andmental wellbeing. Based on data from
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healthy adolescents, Gerber et al. (2012) demonstrated that resilience-
related traits (e.g., mental toughness) interacted with levels of PA to
mediate the relation between negative life events and mental health.
It was suggested that PA may strengthen stress-response systems,
increasing resilience.

Finally, considering the complexity of self-concept in both definition
and development, it is difficult to determinewhywe see a decrease in
self-concept from post-hike to the one-month follow-up interview.
Researchers have theorized that aspects of self-concept may be state-
dependent, influenced by numerous contextual factors (Ghorpade,
2009). Within the context of the hike, it is possible that participants
developed positive self-representations specific to the hike. Perhaps
the hike was not long enough for these changes to fully emerge
(hence, the lack of significant change pre- to post-hike), but
participants still experienced a change in self-concept when they
resumed their daily activities.

Limitations of the current study include characteristics of the sample,
method, and research design. First, participants were young adults
selected on the basis of interest in participating in a challenging
outdoor hiking experience. Compared to the general population,
participants in this study may have had higher confidence regarding
their ability to complete and enjoy a 150 km hike. Results may not
generalize to clinical populations or to populations unable to
complete such an intensive outdoor hiking experience. Second, due to
a relatively small sample size, quantitative analyses are
underpowered and so some effects may not have been detected.
Third, there was no control condition; we cannot completely rule out
the effects of the passage of time on participant outcomes.
Nevertheless, given the pattern of results (an increase and decrease in
mood symptoms coinciding with the hike and its conclusion), it
seems likely that changes in outcomes correspond with the hiking
experience. Future work might consider examining the effects of a
hiking challenge via a randomized design with a control condition. It
could also be beneficial for future research to compare the effects of
participating in more traditional PA programs to the effects of
participating in an intense outdoor challenge, both with and without
therapeutic components.

Results of the present study suggest that short-term benefits to
resilience, mood, and mindfulness may be gained among healthy
young adults, following strenuous group outdoor exercise that
combines PA, time spent in nature, and social interaction. This is
promising in terms of understanding how one might enhance or
maximize mental wellness through an activity that is relatively
accessible, as well as physically beneficial. This type of activity could
be better integrated into wellness strategies and should be further
studied in clinical populations. Importantly, however, most of the
benefits accrued from this type of strenuous green exercise may not
be retained over time. Additional components (e.g., professional
delivery, incorporation of therapeutic techniques, follow-up contact
with fellow participants, journaling to consolidate gains, and/or
incorporation of regular PAinto the follow-upperiod)may need to be
added to extend its benefits longer term. Considering the benefits of
PA, time spent in nature, and social connection, further research is
needed to understand the interacting and independent contributions
of these factors in in outdoor adventure experiences.
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Variable Timepoint Mean SD EMM SE 95% CI Lower 95% CI Upper

FFMQ Pre-test 130.4 17.2 132.2 4.5 122.9 141.4
Post-test 139.5 19.0 137.8 4.5 128.5 147.1
Retention 134.5 24.5 129.8 4.9 119.7 139.8

DASS-A Pre-test 7.7 5.3 7.8 1.2 5.3 10.2
Post-test 7.4 5.5 7.7 2.3 5.2 10.2
Retention 7.3 4.9 7.8 1.5 4.7 10.8

DASS-D Pre-test 5.9 6.5 2.9 1.1 1.4 6.1
Post-test 2.1 2.6 1.1 0.4 0.5 2.4
Retention 6.3 8.5 4.4 1.8 2.0 9.7

DASS-S Pre-test 10.3 5.7 10.4 1.4 7.5 13.4
Post-test 7.9 6.5 8.3 1.5 5.3 11.3
Retention 7.7 7.0 9.6 1.8 5.9 13.2

RSCQ Pre-test 152.5 29.8 152.4 7.7 136.5 168.3
Post-test 156.0 36.4 154.7 7.8 138.7 170.7
Retention 140.4 39.2 136 8.4 118.8 153.1

GSES Pre-test 33.3 4.2 33.4 1.0 31.4 35.5
Post-test 34.4 4.1 34.3 1.0 32.3 36.4
Retention 34.5 4.3 34.3 1.1 32.1 36.5

CD-RISC Pre-test 73.1 12.2 33.4 1.0 21.4 35.5
Post-test 79.2 13.8 34.3 1.0 32.2 36.4
Retention 70.5 16.1 34.3 1.1 32.1 36.5

Table 2 Estimated Marginal Means and Confidence Intervals for Psychosocial Outcome Data (Pre, Post, Follow-up)

Note. EMM = Estimated Marginal Mean. SE = Standard Error. 95% CI = 95% Confidence Interval around the mean. FFMQ = Five
Factor Mindfulness Questionnaire; DASS-D = Depression Anxiety Stress Scales – Depression Subscale; DASS-A = Depression Anxi-
ety Stress Scales – Anxiety Subscale; DASS-S = Depression Anxiety Stress Scales – Stress Subscale; GSES = General Self-Efficacy Scale;
RSCQ = Robson Self Concept Questionnaire; CD-RISC = Connor-Davidson Resilience Scale.

FFMQ DASS-A DASS-D DASS-S RCSQ GSES CD-RISC
Predictor z P z P z P z P z P z P z P
time.poly.L 0.66 0.510 -0.02 0.987 1.26 0.208 -0.46 0.648 -2.90 0.004 1.22 0.223 -0.54 0.588
time.poly.Q -2.49 0.013 0.06 0.949 4.38 <0.001 1.17 0.244 -2.45 0.014 -0.81 0.416 -3.06 0.002
Marginal R2/
Conditional

R2

0.028 /
0.813

0.000 /
0.428

0.119 /
0.828

0.022 /
0.450

0.046 /
0.844

0.009 /
0.850

0.051 /
0.758

Note: FFMQ = Five Factor Mindfulness Questionnaire; DASS-D = Depression Anxiety Stress Scales – Depression Subscale; DASS-A = Depression
Anxiety Stress Scales – Anxiety Subscale; DASS-S = Depression Anxiety Stress Scales – Stress Subscale; GSES = General Self-Efficacy Scale; RSCQ
= Robson Self Concept Questionnaire; CD-RISC = Connor-Davidson Resilience Scale.

Table 1 Linear and Polynomial Contrasts from Linear Mixed Models for Psychosocial Outcome Data (Pre, Post, Follow-up)

TABLES
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Table 3 Themes Extracted from Qualitative Interviews
Themes Essence Sample questions
PRIMARYTHEMES
Social connec-
tion

Reflects references to social relationships as an important aspect
of the hiking experience. Participants referenced the importance
of working with others during the hike (‘teamwork’), processing
the experience through group discussion (‘group reflection’),
and forming meaningful, lasting friendships (‘friendship’).

“Being able to push yourself through this last section here was really
hard, but you were able to lean on the people hiking beside you.”
-Xavier
“The most enjoyable part was being able to share it with other people
because it was just so interesting to see everyone else’s perspectives
on it, what it meant to them, what they were learning from it . . . it just
made it more meaningful to be able to talk about it.” - Cassandra
“I think it’s a good feeling when you start connecting with people and
especially when you’ve just met them, but you already feel so close …
going through a physical challenge like this helps speed up that con-
nection.” -Nick

Overcoming
adversity

Captures references to overcoming physical and emotional chal-
lenges during the hike. Participants reported facing many forms
of adversity, including fatigue, soreness, injury, and negative
mood. In overcoming adversity, participants endorsed feelings
of pride and accomplishment. Avenues for overcoming adversity
included individual coping strategies (e.g., mindfulness, determ-
ination, gratitude), social support (e.g., mutual encouragement,
collective identity), and connectedness with nature (e.g., scenery
as a reward for challenging hikes).

“That one particular segment, we’re climbing way up, it was extremely
tough. Again, a lot of people struggled with it. So, once we got up to
the top, we got to that view and you could just see all the peaks in
the distance. You could see how high we were, how far we’d come.”
-Jonathan

Appreciation of
nature

Includes references to nature, such as natural views, landscapes,
and features. Participants reported experienced feelings of
‘calmness,’ likened to a sense of presence or mindfulness, which
they attributed to being in nature. Participants also drew a sense
of ‘awe and inspiration’ from the grandeur of nature. It was sug-
gested that spending time in nature offered perspective, which
could be applied to everyday life.

“It makes me feel calm … Reminds me about how day to day stress
and stuff like that isn’t as significant.” -Louisa
“Anything I do or suffer will be insignificant compared to the beauty
and power of nature.” -Francis

Personal
growth

Encompasses participants’ reflections of positive personal
change experienced during and after the hike. Participants re-
ported positive changes in confidence, sense of self, and per-
spective on life, as well as newfound knowledge and abilities. In
addition, participants reported experiencing mental health be-
nefits, such as positive mood and the accrual of new emotional
regulation strategies, as well as decreased stress, anxiety, and
negative affect. Participants suggested that these gains were rel-
evant to numerous areas of their life (e.g., work, school, friend-
ships), particularly during times of stress.

“Every trek I go on I end up learning something about myself. Some-
times it’s hard to pin down exactly or put exactly into words what it
is but … I can use it as a tool, my own toolbox of getting through
everyday stress.” -Nick

Symbolic signi-
ficance

Alludes to participants’ use of symbolism in describing the hiking
experience. Predominantly, participants employed symbolism to
draw comparisons between the hiking challenge and the Terry
Fox Run (the students were fundraising for cancer research).
Many participants drew inspiration from Terry Fox’s story for
motivation to persevere through difficult treks.

“I think the marathon day, the whole experience of that was the most
important because it was more symbolic of what we were trying to
do and why we were doing it, in terms of Terry Fox’s original goals
and how we were trying to mirror that.” -Cassandra

SENTIMENTS PERMEATINGTHEMES
Pride and ac-
complishment

Participants viewed completing the hiking challenge as a signific-
ant accomplishment. As such, sentiments of pride and accom-
plishment permeated across the main themes and were partic-
ularly prominent in the themes ‘overcoming adversity’ and ‘social
support/connection.’

“What a proud, but at the same time, humble moment. We’d accom-
plished something great... as a small piece to a giant picture. The
grandeur of it all moves me.” -Isaac

Nostalgia Nostalgia pervaded participants’ reflections on the experience
and appeared throughout the five primary themes. Participants
expressed a longing to return to the hike, an interest in spending
more time in nature, a feeling of missing fellow hikers, and a
desire to have additional transformative experiences.

“During the hike, like this is awesome! Every day wake up, make food
on a tiny stove, head out on the trail, come back and chill. That lifestyle
I guess, is just so cool. After it’s just like I want to do more of this. Just
put me back there. Just leave me there.” -Aubrey


