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ABSTRACT

International Journal of Exercise Science 17(5): 590-601, 2024. College campuses in the United States
are experiencing high levels of mental distress without adequate psychological resources to address the need. In
addition, the majority of university students do not meet the physical activity guidelines for mental and physical
health. Effective and time efficient resources are needed to address poor mental health and low physical activity
among university students on college campuses. Mindful walking may be a promising solution. The purpose was
to 1) measure change in mental health and 2) estimate physical activity from participation in a guided mindful walk
in a diverse student sample. Students participated in a mindful walking route which included seven stops (0.85
miles) during the Spring 2022 semester. Undergraduate students (n = 44) were mean * SD age 20.9 + 3.8 years and
68% female. Validated surveys were given pre- and post-participation measuring mental health constructs of state
mindfulness (Toronto Mindfulness Scale; TMS), state anxiety (visual analogue scale), and state stress (Short Stress
State Questionnaire; SSSQ). Physical activity was estimated via steps on a Yamax pedometer worn at the hip. After
the guided mindful walk, total state mindfulness score significantly improved (mean + SD) (pre: 27.5 + 8.2, post:
32.8 £9.5; p < 0.001); state anxiety significantly decreased (pre: 3.7 + 2.4, post: 2.4 + 2; p < 0.0001) and total state
stress score was reduced (pre: 66.1 = 10.7, post: 63.4 £ 8.3; p = 0.03). Physical activity averaged 1,726 + 159 steps.
Completion of a guided mindful walk can reduce anxiety and stress, while increasing mindfulness among
university students.

KEY WORDS: Mindfulness, walking, stress, anxiety, health promotion, mind-body exercise,
outdoor exercise, stress reduction, student wellness, well-being

INTRODUCTION

Despite the known benefits of physical activity, only 46.9% of American adults get the
recommended levels of aerobic physical activity of 150 minutes per week of at least moderate
intensity physical activity (14). The impact of the COVID-19 pandemic has decreased physical
activity and increased sedentary time (7, 24, 25). Low levels of physical activity and increased
sedentary behavior can negatively impact physical health by increasing risk for obesity,
cardiovascular disease and diabetes while also negatively influencing mental health such as
increasing anxiety, depression, stress, and loneliness (7, 19, 23, 24, 26, 29). In addition, the
percentage of adults in the United States reporting symptoms of anxiety or a depressive disorder
during the pandemic rose from 36.4% to 41.5%, with the largest increases seen in adults aged
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18-29 years old, making university-aged students especially susceptible to mental health issues
(42).

Mindfulness is characterized by a nonjudgmental awareness of and attention to moment-by-
moment cognition, emotion, and sensation without fixation on thoughts of past and future (18).
Mindfulness practices are meant to be deliberate, intentional, and involve paying attention to
the present moment non-reactively (18). Mindfulness practice may be one technique that can be
used to improve mental and physical health (18). Increasing a person’s mindfulness has been
shown to be associated with decreased stress and improvements in anxiety, eating, sleeping,
and physical health (5, 9, 28, 33).

Research has shown there is a correlation between mindfulness and physical activity, and that
combining mindfulness approaches with physical activity has been successful in improving
both mental and physical health (3, 39, 44). A recent systematic review highlights the promising
effects of meditative and mindful walking on aspects of mental and cardiovascular health (i.e.
anxiety, depression, state mindfulness, stress, blood pressure) (11). Further, mindful walking
occurring outdoors has shown positive effects in mood (31). A previous study in adults with
low physical activity levels has shown that a mindful walking intervention significantly
improved perceived stress, physical activity, and depression, but this study did not look
specifically at young adults (38). One study in young adults that compared a short bout of
walking and meditation found significant reductions in state anxiety when walking and
meditation were done sequentially (13). However, this study did not investigate simultaneous
meditation and walking or measure other constructs of state mental health such as mindfulness
or stress. Changes in state constructs of mindfulness (i.e. patterns of thinking, feeling, and
behaving at a specific moment in time) can lead to changes in trait constructs of mindfulness
(i.e. patterns of thinking, feeling, and behaving that remain stable across time) (36). An eight-
week mindfulness-based intervention found that increases in state mindfulness resulted in
increases in trait mindfulness (21). Thus, an acute intervention aimed at enhancing state
mindfulness may also have the potential to positively affect trait mindfulness. Further, some
previous interventions have been multiple weeks in length, which may not be well suited for a
university student where time is a barrier, highlighting the need for a single acute intervention
(15, 38, 40). A systematic review and meta-analysis found results supporting the effects of a
single session of mindful exercise (i.e. yoga, Tai chi, Qigong) on reducing anxiety, but did not
include mindful walking in the review, underscoring the need to study the effects of acute
sessions of mindful walking (45). Another major barrier for college students is accessible places
on campus even though it is known that the campus environment (i.e. access to facilities, events,
and resources) can positively influence physical activity levels (15, 20). Thus, there is a need to
evaluate the effectiveness of short, accessible, outdoor resources specific to university students
within the campus environment to address both mental and physical health.

Therefore, the purpose was to 1) measure changes in mental health (state mindfulness, state
anxiety, and state stress) and 2) measure physical activity (step count) from participation in a
guided mindful walk in a diverse student sample. The hypothesis was that following the guided
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mindful walk, participants' state mindfulness would increase, while state stress and state
anxiety would decrease.

METHODS

In Fall 2021, a pilot study was conducted in a group of Kinesiology students (n = 33) at the
University of San Francisco (USF). Preliminary results found that after the guided mindful walk,
state stress significantly decreased (score pre-to-post: —3.1 + 6.7, p = 0.01) and state anxiety
significantly decreased (score pre-post: =1.5+1.5, p <0.0001). To achieve a power of 80% and a
level of significance of 5% (two-sided), a minimum sample size of 39 was determined for the
study for a significant change in state anxiety, and a minimum sample size of 11 was needed for
a significant change in state stress (12). State mindfulness was added as an exploratory measure
as a mechanism to explain changes in state anxiety and state stress (34). To estimate the power
needed for significant change in state mindfulness, the hypothesized change was approximately
+8.8 £ 8.8 (mean £ SD) based on previous research (22). This change requires 11 participants for
80% power (12). Thus, the sample size for our research was determined to be a minimum of n
= 39 to have adequate power for all outcome variables: state mindfulness, state anxiety, and
state stress.

Participants

Participants were recruited from two courses during the Fall 2022 semester: 1) Introduction to
Kinesiology for Kinesiology majors, and 2) Introduction to Fitness and Wellness, a course for
non-Kinesiology and non-science majors. Inclusion criteria included the following: 1) able to
read and understand English, 2) had access to a mobile or computer device to answer online
questions, and 3) at least 18 years of age. Exclusion criterion was as follows: 1) unable to safely
and comfortably walk and stand for 25 minutes. All students participated in the mindful
activity, but students had the option as to whether they wanted to be included in the research
study. Students who opted into the research study provided written consent. Participants were
not financially compensated or offered class credit for participating in the study. All protocols
were approved by the University of San Francisco Institutional Review Board and carried out
in full accordance with the Declaration of Helsinki as well as the ethical standards of the
International Journal of Exercise Science (30).

Demographics such as race and ethnicity, age, sex, current physical activity level and mental
health were self-reported via questionnaire. Participants were on average 20.9 + 3.8 years (range
18-40 years). Participants reported engaging in moderate-to-vigorous physical activity (MVPA)
on average 4.1 + 1.8 days in the last seven days (range 1-7 days). Students reported spending an
average of 91.6 + 93.6 minutes in MVPA per day (range 20—-450 minutes). The majority of the
participants (n = 32; 72.7%) met the physical activity guidelines of at least 150 minutes MVPA
per week. Approximately 25% of the participants reported having a diagnosed mental health
illness (i.e., anxiety, mood disorder, post-traumatic stress disorder). Student participants were
majority female while race, ethnicity and year in school were diverse, representing
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Hispanic/Latino, Asian, White, Black/African American, and Mixed categories, as well as
representing each year in school (i.e., Freshman, Sophomore, Junior, Senior). See Table 1.

Table 1. Demographic characteristics of participants (n = 44).

Variable Category n %
Sex Female 30 68.2
Male 14 31.8
Other (e.g. “intersex”) 0 0
Race and Ethnicity Hispanic/Latino 15 34.1
Asian 11 25.0
White 11 25.0
Black/ African American 6 13.6
Other/Mixed 1 23
Year in school Freshman 14 31.8
Sophomore 4 9.1
Junior 15 34.1
Senior 11 25.0
Undergraduate major
Science Kinesiology 18 41.0
Business Marketing, Finance 10 22.7
Social Science Psychology, Sociology, Politics, 10 22.7
History, Critical Diversity
Art Performing Arts, 6 13.6

Communications, Media
Diagnosed mental illness (i.e.,

anxiety, mood disorder, post- Yes 11 25.0
traumatic stress disorder) No 33 75.0
Protocol

The guided mindful walking route included themes from USF alumnus Hal Urban’s book, The
Power of Good News: Feeding Your Mind with What’s Good for Your Heart (41). The guided mindful
walk included seven stops that asked participants to stop, reflect, notice their current
surroundings, use their senses, and focus on the present moment. Example themes and topics
included gratitude, reframing, balance, and nourishment. Reflection questions related to the
theme were also presented at each stop (i.e. How can I reframe my perspective? How can I
nourish my mind, body and spirit with good news?) (https:/ /usfblogs.usfca.edu/urbantrail /).
The 0.85-mile route was created to be tailored specifically to the USF campus. The guided
mindful walk purposefully included prominent sculptures, art installations, and outdoor spaces
on campus, in an attempt to make the route relevant and meaningful for the students who
participated in the study. The route was also made more accessible by not including crosswalks
or stairs and all stops were located outside on campus making it available any time of day. To
provide consistency in the delivery of the guided mindful walk content, students were led in a
group of about ~20-25 individuals by the same professor during their regular class time. The
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delivery of the information included a written script presented orally to the students explaining
the purpose of the mindful walk with an accompanying flipbook containing quotes and images
related to the content. Participants were encouraged to interact with each other (i.e. discussion
regarding theme and reflection question at each stop) and were reminded to walk briskly
between stops. Prior to the current research study on the health effects, a separate program
evaluation was performed (n = 124 participants) to attain feedback on the acceptability,
accessibility, enjoyment, fidelity, and reach during 18 separate walks. The average walk took
34.8 minutes (range: 25—-45 mins) (unpublished).

Participants completed validated surveys pre- and post-walk on the guided mindful walk to
evaluate any potential changes in state mental health. The Toronto Mindfulness Scale (TMS)
contained 13 items measuring curiosity and decentering on a 0—4 Likert scale (0 = “Not at all”;
4 ="Very Much”) (22). State anxiety was measured using a Visual Analog Scale (VAS) and score
1-10 (10 = greatest anxiety) (10). The Short Stress State Questionnaire (SSSQ) was comprised of
24 items measuring worry, distress, and task engagement on a 1-5 Likert scale (1 = “Not at all”;
5 = “Extremely”) (17).

To estimate physical activity, participants wore a Yamax pedometer (YAMASA TOKEI KEIKI
CO., LTD., 2-4-9, Kaminoge, Setagaya-ku, Tokyo, 158-0093, Japan) at the hip during the guided
mindful walk. Self-reported physical activity was assessed at baseline only via the Physical
Activity Vital Sign (PAVS) which asked how many minutes and days per week a participant
engages in moderate (i.e., brisk walk) to strenuous physical activity (i.e., run) (35). The frequency
and duration/time was then multiplied out to determine minutes per week of MVPA. Any
person who had at least 150 minutes per week of MVPA was labeled as meeting the physical
activity guidelines (4).

Statistical Analysis

Changes in state mental health variables were explored using paired samples t-tests for
normally distributed variables (mindfulness, stress) and Wilcoxon signed-rank tests for non-
normally distributed variables (anxiety) using Microsoft Excel version 16.70 (Microsoft
Corporation, One Microsoft Way, Redmond, WA, 98052-6399, United States). All data are
presented as means + SD unless otherwise noted in the text or table. The a level was set at 0.05.
Cohen’s d effect sizes were also calculated for all mental health variables measured (0.2 = small,
0.5 = medium, 0.8 = large) (8). One participant’s data has been omitted from curiosity and total
state mindfulness calculations due to incomplete survey data.

RESULTS

Following the guided mindful walk, there were significant increases in state mindfulness score
(t(42) = —4.83, 95% CI 3.14 to 7.42, p < 0.0001, Cohen’s d = 0.74), significant decreases in total
scores for state anxiety (W =0, 95% CI -1.63 to —1.01, p <0.0001, Cohen’s d = 1.26), and significant
decreases in state stress scores (#(43) = 2.26, 95% CI —4.97 to -0.35, p = 0.03, Cohen’s d = 0.34). See
Table 2.
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Table 2. Mental health changes pre and post (mean * SD) guided mindful walk (n = 44).
Pre Post Difference

Variable Scale Total Score Total Score Post—DPre p-value
State Mindfulness TMS 27.53 £8.17 32.81+£9.50 +5.28 +7.17 <0.0001*
State Anxiety VAS 3.68+242 2.36 +1.99 -1.32+1.05 < 0.0001*
State Stress SSSQ 66.07 £ 10.69 63.41 £ 8.27 -2.66 +7.81 0.03*

Visual Analog Scale (VAS) scoring: 1-10; Short Stress State Questionnaire (SS5Q) scoring: min = 24, max = 120;
Toronto Mindfulness Scale (TMS) scoring: min = 0, max = 52. Asterisk (*) indicates significant difference of p < 0.05.

The TMS measured subscores of state mindfulness: curiosity and decentering. Figure 1 contains
the results pre- and post-questionnaire following the guided mindful walk. Pre-scores for
curiosity were 13.56 (95% CI: 12.15 to 14.97), while post-walk scores were 15.63 (95% CI: 14.14 to
17.12), the difference being +2.07 (95% CI: 0.81 to 3.33; #(42) = —3.21, p = 0.003, Cohen’s d = 0.49).
Pre-scores for decentering were 13.91 (95% CI: 12.62 to 15.20), post-scores were 17.14 (95% CI:
15.62 to 18.66), and the difference was +3.23 (95% CI2.05 to 4.41; #(43) = —5.35, p <0.0001, Cohen’s
d=0.81).

25
20
15

10

Curiosity* Decentering*
Pre mPost

Figure 1. Change in state mindfulness subscores from the Toronto Mindfulness Scale (TMS) after a guided mindful
walk (mean + SD). Asterisk (*) indicates significant difference of p < 0.05.

The SSSQ measured subscores of state stress: worry, distress, and engagement. Figure 2 contains
the results from the stress subscores before and immediately after the guided mindful walk. Pre-
walk worry scores were 22.59 (95% CI: 20.70 to 24.48), while post-walk scores were 21.57 (95%
CI: 19.94 to 23.20). The pre- to post- difference for worry scores was —1.02 95% CI: -2.54 to 0.50
(W=2309, p=0.38, Cohen’s d = 0.20). Pre-walk distress scores were 15.16 (95% CI: 13.31 to 17.01),
while post-walk distress scores were 10.66 (95% CI: 9.50 to 11.82). The difference for the distress
score was —4.50 (95% CI: —=5.75 to —3.25, W=11.5, p < 0.0001, Cohen’s d = 1.07). Pre-scores for
engagement were 28.32 (95% CI: 27.14 to 29.50), while post- engagement scores were 31.18 (95%
CI: 30.15 to 32.21), a difference of +2.86 (95% CI: 1.78 to 3.94, t(43) = —5.18, p < 0.0001, Cohen’s 4
=0.78).

International Journal of Exercise Science http:/ /www.intjexersci.com

595

—
| —



Int | Exerc Sci 17(5): 590-601, 2024

35
30 [
25
20
15
10
5
(0]
Worry Distress* Engagement*
Pre mPost

Figure 2. Change in state stress subscores from the Short Stress State Questionnaire (SSSQ) after a guided mindful
walk (mean + SD). Asterisk (*) indicates significant difference of p < 0.05.

For physical activity, students walked on average 1,726 + 159 steps during the guided mindful
walk.

DISCUSSION

In summary, university students engaging in a guided mindful walk significantly increased
state mindfulness, significantly reduced state anxiety, and significantly reduced state stress.

For state mindfulness, there were significant increases in both subscores for curiosity and
decentering. Effect sizes were medium for curiosity (Cohen’s d = 0.49), large for decentering
(Cohen’s d = 0.81), and medium for overall state mindfulness (Cohen’s d = 0.74). The TMS
measure assessed awareness of the present moment (curiosity) without being carried away by
one’s thoughts and emotions (decentering) (22). These findings are consistent with previous
research on the effect of a nature walk enhancing mindfulness. Mindful walking and related
activities in nature (i.e. yoga) have been shown by Gotink et al. to increase mindfulness;
however, the previous research varied in length of time from 1-10 days and was combined with
other activities, making it difficult to attribute the effect from the mindful walking alone (16).
Our research study examined the effects of a single bout of mindful walking on state
mindfulness. Our findings also support the improvements in state mindfulness among
university students reported by Bigliassi et al. following an acute walking session (2). Bigliassi
et al. found that 4-6 minute mindfulness meditation walking bouts outside improved aspects of
mindfulness related to affect and attention (2). Our study focused on mindful walking and the
environment to reduce anxiety and stress, while the previous study involved meditation specific
to not only the environment, but also sensations of the feet and legs. Our results are in agreement
with a previous systematic review’s findings that engaging in mindful walking enhances state
mindfulness, even after a single session (11).
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Following the guided mindful walk, there was a significant decrease in state anxiety, with a
large effect size (Cohen’s d = 1.26). The findings from our present study support previous
research that a single bout of walking and meditation can decrease state anxiety in young adults
(13). Though Edwards et al. did not examine the effects of simultaneous walking and meditation,
our findings show that combined mindfulness and walking is an effective way to reduce state
anxiety in university students (13). Our results also support previous findings from Call et al.
that mindfulness practice can decrease anxiety in undergraduate students (6). However, our
research adds that mindfulness practice in combination with walking can decrease state anxiety
after a single session, compared to Call et al.’s protocol of weekly 45 minute sessions (6).

When examining our state stress score in more detail, our study showed significant reductions
in the subscores for distress and significant increases in engagement. The worry subscore was
reduced in magnitude, but the amount was not statistically significant. Effect sizes were large
for distress (Cohen’s d = 1.07), small for worry (Cohen’s d = 0.20), large for engagement (Cohen’s
d = 0.78), and small for overall state stress (Cohen’s d = 0.34). The SS5Q value was a composite
measure of the interaction between negative affect (distress), cognition and self-focused
attention (worry), and motivation and confidence (engagement) (17). Thus, our guided mindful
walk showed significant decreases in certain aspects of negative stress and increases in positive
stress. Mixed results have been shown in a systematic review conducted by Morton et al. on the
effect of brief mindfulness interventions on stress, though the studies included were meditation-
based rather than mindful walking (27). Our findings support previous research on reducing
stress through mindful-based activities in undergraduate students (6).

A potential mechanism to explain the findings may involve increasing intention, attention, and
openness/non-judgmentalness (components of mindfulness) lead to the experience of
reperceiving or a shifting of one’s perspective (37). Reperceiving an event with a curious lens
and decentering from the current experience allows a participant to have positive outcomes such
as reduced stress and anxiety (37, 43).

Not only can walking improve mental health, but walking can also increase physical activity
levels. Adding ~1,700 more steps into a student’s day is an important strategy to add overall
physical activity to help meet the physical activity recommendations. An average adult takes
5,117 steps per day (1). Adding in ~1,700 steps would bring students closer to reaching the goal
of 8,000—10,000 steps per day to decrease all-cause mortality risk for this age group (32). As
previously mentioned, the walk takes an average of ~35 mins to complete. This may be an
especially relevant strategy for university students to use, offering a reasonably short activity to
lower stress and anxiety and enhance mindfulness. Studies have shown that mindful walking
can enhance mindfulness even in students with low intrinsic motivation to exercise (9). This is
especially pertinent on a college campus where time and motivation are common barriers for
participation (15).
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A major strength of this study is the use of validated questionnaires for state stress, state anxiety,
and state mindfulness. Some of the current study’s weaknesses include being conducted on a
single university campus and only in undergraduate students. Thus, the ability to extrapolate
results to other student populations may be limited, and future studies are needed to show
whether results are consistent in non-student groups such as faculty, staff or community
members. Students were also recruited from classes related to physical activity and wellness
and the majority of students (n = 32; 72.7%) met the physical activity guidelines for weekly
MVPA, which could have resulted in a biased sample. In addition, previous experience with
mindfulness was not collected from the sample and could be a limitation to the study if
participants had either prior mindfulness experience or did not prefer mindfulness. However,
our sample was incredibly diverse in the range of class (i.e., freshman, sophomore), majors, race
and ethnicity which helps to generalize results to a more diverse group of students. To reduce
response bias and/or recall bias, hypotheses were not discussed, all questionnaires were done
online, and data collection and analysis were done by different research staff. In addition, while
everyone participated in the guided mindful walk together, there was no course credit
associated with the activity. The guided mindful walk created for this research project was free
and accessible for anyone to engage, but was also tailored specifically to the features on the
campus which may limit the ability to scale this mindfulness strategy to other universities.
Future studies are needed to see whether this concept can be adapted to other university
campuses to replicate health results. The current format of the walk was in a guided group
setting at a scheduled time which may limit participation. Future studies should also explore
the adaptation of this guided walk into a self-guided format that students can access at any time
in order to widen reach.

In conclusion, a guided mindful walk can reduce state anxiety and state stress, while increasing
state mindfulness and physical activity among university students. Results from the present
study suggest that among university students, guided mindful walking has positive effects on
state mental health variables including mindfulness, anxiety, and stress.
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