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Abstract

College students experience increased stress levels that could predispose them to develop
mental and physical health conditions throughout adulthood. Yoga is an ancient mind-body
practice including breath techniques, body exercises, and meditation that may be a useful
strategy for enhancing college student health. Likewise, exposure to nature has been shown
to have beneficial impacts on human health. This study investigates physiological and
psychological responses of college students to yoga practiced in outdoor versus indoor
environments. Fifty-eight college females between the ages of 18-28 were randomly assigned
to complete a 40-minute Hatha yoga session either indoors (empty classroom) or outdoors
(green park) at a mid-sized public university. Heart rate, respiration rate, perfusion index, and
positive and negative affect states were recorded pre/post yoga. Heart rate, respiration rate,
and negative affect significantly improved after the yoga sessions in both indoor and outdoor
environments. Baseline self-reported negative affect was significantly lower in the outdoor
group compared to the indoor group. There were no significant interaction effects of yoga
and environment. This study suggests that one 40-minute-session of Hatha yoga may be a
useful method to alleviate acute signs of physiological stress and decrease negative affect for
college females in both indoor and outdoor environments. Further research about potential
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synergistic effects of yoga and exposure to nature is warranted to better understand whether
the environment in which yoga is practiced could enhance the benefits of this mind-body
modality on health.
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College students; green exercise; hatha yoga; indoor and outdoor environments; nature;
PANAS; physiology

1. Introduction

College students are exposed to high stress levels that can affect their quality of life and academic
performance. The World Mental Health International College Student Initiative (WMH-ICS) designed
by the World Health Organization found that, of 20,842 students from 24 universities across 9
countries, 93.7% reported experiencing at least mild stress in one or more of the following
categories: family relationships, financials, love life, personal health, problems of loved ones, and
school/work relationships [1]. The WMH-ICS surveys also showed an association between extent of
stress in each of those categories and increased chances of the college student having at least one
of the following mental health conditions: attention deficit/hyperactivity disorder, bipolar I-lI
disorder, drug abuse or dependence, generalized anxiety disorder, major depressive disorder, and
panic disorder [1]. Another survey from The American College Health Association (2019) revealed
that 26% of students reported feelings of depression that impaired their functioning, and 43% of
students reported feeling overwhelming anxiety over a period of 30 days [2]. Given the breath of
information related to college life-induced stress and mental health [3], it is imperative to address
this issue in early adulthood to alleviate associated acute symptoms as well as prevent chronic
mental and physical health conditions that may persist or emerge later in life.

The practice of yoga is an exceptional method that can be used to relieve stress in college
students. The term “yoga” means “yoke” or “union” and is a comprehensive system that originated
in Ancient India about 5,000 years ago to balance the mind, body, and spirit for health enhancement
[4, 5]. There are many different types of yoga that are rooted in various contemplative traditions of
Eastern philosophy and spiritual teachings [6]. Some styles of yoga incorporate practicing a series
of physical postures, breathwork, and meditation techniques [7]. National surveys show that yoga
practices are becoming more popular around the world [8]. However, yoga research in the United
States about this ancient mind-body practice examining its potential as an integrative health and
wellness modality is still in its infancy [9]. Specifically, more information is needed about the
physiological and psychological benefits of yoga for college students.

The existing published research related to the college student population has mostly examined
the impact of longitudinal yoga interventions. Such long-term studies suggest that yoga can
positively impact body awareness, mental clarity, concentration, and energy [10], alleviate anxiety
[11], decrease perceived stress levels [12], increase focus and feelings of empowerment [13], and
improve mindfulness [14]. Additionally, one randomized controlled trial (RCT) found that college
students who practiced 75-minutes of Ashtanga Vinyasa yoga twice a week for 12 weeks had less
psychological distress and sleep problems post-intervention with effects sustained for three months
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[15]. In contrast, other studies investigating the effects of extended Hatha yoga interventions for
nonclinical college students did not yield improvements in anxiety or stress, possibly due to
methodological limitations such as a delay in the start of data collection, low baseline reports of the
outcomes, and small samples [16, 17]. Thus far, the research cited describes findings where
participants were involved in more than one yoga session over an extended period of time. Other
studies that have investigated the acute psychological responses of college students to short-term
yoga interventions revealed a significant amelioration of anxiety levels after a 30-minute yoga
session [18, 19]. Moreover, 90-minutes of Hatha yoga significantly decreased negative affect [20]
and 100-minutes of Vinyasa yoga significantly improved both positive and negative affect scores [21]
in college student samples.

While there are several reasons to maintain a yoga practice, one of the most researched areas
relates to the impact of yoga on physical health. Broadly, yoga has been found to relieve many
symptoms of physical ailments in clinical adult populations [22] and to enhance cardiovascular
health in a sample of nonclinical adults [23]. A recent meta-analysis found that mind-body
interventions, including yoga, significantly decreased blood pressure, cortisol, and heart rate with
effects tending to be stronger for students in secondary/higher education [24]. Yet, research about
the physiological impacts of yoga for college students is scarce. One study suggested that college
students who engaged in 90-minutes of yoga six times per week over five months showed
improvements in heart rate variability [25]. Another long-term study found that college students
who practiced 45-minute Hatha yoga sessions twice a week over a 16-week period showed a non-
significant trend towards a reduction in blood pressure in comparison to a control group [26].
Research about the acute physiological responses of college students to a single yoga session is as
scarce as the information previously referenced related to acute psychological outcomes. We found
only one study in the literature showing that 30-minutes of restorative yoga significantly decreased
blood pressure and heart rate for graduate students [27].

Another method that holds promising potential for enhancing college student health and
wellness is exposure to natural environments. Humans evolved in close contact with nature. Yet,
the rise of modern urban environments has resulted in a disconnection between humans and nature
[28]. The Stress Reduction Theory suggests that exposure to certain natural environments may
foster recovery from daily life stressors, and ultimately, enhance human health and well-being [29].
There is mounting evidence of the restorative effects that nature has on human physical and mental
health [30]. Studies involving nature immersions have been shown to greatly improve biomarkers
and self-reported stress in diverse human samples [31-33]. Likewise, studies completed in
laboratory settings, such as viewing images and listening to sounds of nature, seem to be effective
in relieving physiological stress [34, 35].

The term “green exercise” is particularly relevant to our study, since it is defined as “physical
activity in green places that may bring both physical and mental health benefits” [36]. Exercise done
in natural or “green” environments has been shown to improve self-esteem and mood while also
fostering a sense of positive engagement and revitalization [37]. The most common type of green
exercise study compares walking in natural versus urban environments [38, 39]. Other studies have
also examined cycling [40], running [41], dancing [42], and practicing taekwondo [43] in natural and
urban environments with middle-aged adult samples. However, to the best of our knowledge, no
previous study has compared the effects of yoga sessions in outdoor versus indoor environments.
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The present study aims to contribute to emerging research areas that could benefit college
students experiencing increased stress levels that may predispose them to long-term health
complications. Our main goal was to compare the effects of yoga on physiological (i.e., heart rate,
respiration rate, and perfusion index) and psychological (i.e., positive and negative affect) responses
of college females when practiced in indoor and outdoor environments. After reviewing the
literature about the positive implications of nature exposure and “green exercise” on human health
[36], we hypothesized that the outdoor environment may act synergistically with the yoga practice
to further decrease physiological stress responses (measured by heart rate and respiration rate),
and negative affect while enhancing positive affect. Previous research has demonstrated that yoga
is a useful method for enhancing both physical and psychological health over time, yet the acute
benefits of a single Hatha yoga session for college students have been rarely reported. Therefore, a
second objective of this study was to evaluate whether a single 40-minute session of Hatha yoga
would be an efficient strategy to alleviate acute physiological stress responses and improve affect
states of female college students. Lastly, the implications of these inquiries may be used to inform
wellness protocols both as preventative and prescriptive initiatives to foster holistic health in a cost-
effective and accessible way for college students. The application of these initiatives would be
important for this population since young adults are at a crucial life stage for the development of
health management techniques.

2. Materials and Methods

The Bowling Green State University Institutional Review Board provided expedited review and
approved the protocol for this study (project ID: 1419961-3; June 20, 2019).

2.1 Subjects

Participants were recruited using convenience sampling by email, flyers posted around campus,
and via social media during summer 2019. Fifty-eight college females between the ages of 18-28
(mean + SE = 21.6 + 0.37) completed the study. Average resting heart rate is higher in females than
males [44]; therefore, to account for potential differences in baseline physiological outcomes, we
chose to only enroll female college students in this study. Other than demographics (age and sex),
there were no additional exclusion criteria to participate in this study.

2.2 Yoga Sessions

Hatha yoga, the most practiced type of yoga within the context of Western healthcare [4],
incorporates focused breathing, gentle stretching, and awareness of sensations to balance the mind
and body [45]. This yoga style was taught to the participants and facilitated by the same certified
yoga instructor (KMD) for all sessions. Specifically, the breakdown of the session included mindful
breathing (3 minutes), yoga poses (32 minutes), and meditation (5 minutes). For the mindful
breathing, participants were instructed to focus attention to their natural breathing before
following a pattern led by the yoga instructor that included inhaling for a count of 4, holding the
breath for a count of 4, and exhaling for a count of 6. The yoga poses included: Bridge (Setu Bandha
Sarvangasan), Cradle the Baby (Hindolasana), Table Top (Bharmanasana), Cat (Marjariasana), Cow
(Bitilasana), Child’s Pose (Balasana), Downward Facing Dog (Adho Mukha Svanasana), Mountain
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(Tadasana), Warrior | (Virabhadrasana 1), Warrior Il (Virabhadrasana 1l), Triangle (Utthita
Trikonasana), Tree (Vrksasana), Forward Fold (Uttanasana), Butterfly (Baddhakonasana), Seated
Straddle Split (Samakonasana), Staff (Dandasana), and Boat (Naukasana). While the order of yoga
postures may vary depending on the modality of the yoga practice and tradition, the postures in
this study were chosen to include a variety of movements that would include the three planes of
seated, standing, and supine with simple physical transitions. For the closing meditation,
participants rested on their backs and were encouraged to follow the natural rhythm of their breath
without any guiding words from the yoga instructor to practice mindfulness in the context of breath
attention. Further, there were no guiding words from the instructor to foster the possibility for
participants to be fully aware of the possible sounds present within the environment they were
assigned to practice the yoga session.

2.3 Indoor and Outdoor Environments

The participants were randomly assigned to complete a 40-minute session of Hatha yoga taking
place either in an indoor (i.e., an empty classroom; N = 30) or outdoor (i.e., in a park; N = 28)
environment located on the Bowling Green State University campus (Figure 1). All the yoga sessions
took place from 8-9 pm on Monday through Thursday and occurred from 10 July until 22 August
2019. The number of participants in each yoga session ranged from 2-9. Each participant received a
new yoga mat to use during the study and to keep afterward. The yoga mats were arranged in a
semi-circle facing the yoga instructor in the center to ensure that each participant had an
unobstructed view of the instructor in both environments. The indoor participants faced a bare
classroom wall without any windows to nature, and the fluorescent lights were turned off for the
duration of the yoga session. The outdoor participants placed their yoga mats on grass, were
surrounded by large trees, and faced a small garden with flowers, shrubs, and other trees.

b

Figure 1 Photographs of the two environments for this study: (a) Eppler South 307
classroom (indoor environment), and (b) Carillon Park (outdoor environment). Both
environments were located on the Bowling Green State University campus.
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2.4 Experimental Protocol

Each participant was provided a clipboard with a packet of necessary documents to be used
during the study. Written consent was obtained from each participant before the start of the yoga
session. First, the participants completed the Positive and Negative Affect Schedule (PANAS) [46].
This questionnaire consists of 20 affect states that the participants were asked to rate using a 5-
point Likert Scale ranging from 1 (very slightly or not at all) to 5 (extremely) based on how they were
feeling at the time. The 10-items in the PANAS related to positive affect (PA) include: active, alert,
attentive, determined, enthusiastic, excited, inspired, interested, proud, and strong. The 10-items
associated with negative affect (NA) include: afraid, ashamed, distressed, guilty, hostile, irritable,
jittery, nervous, scared, and upset. The total scores for the PA and NA were calculated separately
by adding the individual responses for all items within each affect category. These total scores could
range from 10 to 50 with higher scores representing higher self-reported affect. Good internal
consistency and adequate test-retest reliability correlations for both the PA and NA scales have been
reported [46].

After the PANAS was completed by the participants, respiration rate (RR) and manual heart rate
(HR) were recorded as a group. To record RR, the participants were instructed to count the number
of times that they inhaled (i.e., every time the chest/abdomen rises) during a 60-second period. The
participants were notified when to begin and cease counting, and then to record the number of
breaths on a card provided to them. Next, to record manual heart rate (HR), the participants were
instructed to place their index and middle fingers to the side of their neck on the windpipe to find
their carotid pulse. The participants were instructed when to begin counting and when to stop after
15-seconds, and to record the HR on their data card. Finally, to measure perfusion index (PI;
indicator of pulse strength) and a second measure of HR, a pulse oximeter was used. The device was
clipped to the tip of the right index finger of each participant individually for a few seconds, and the
readings were recorded by one of the researchers. The measures of RR, manual HR, and pulse
oximeter HR and Pl were the selected physiological variables for this study due to the ability to
quickly record these biomarkers of stress individually within a group setting. After recording
baseline data, the participants completed the 40-minute yoga session, followed by the same
procedure for data collection in the following order: RR, manual HR, pulse oximeter HR and PI. Next,
the participants answered the PANAS questionnaire to rate each item based on how they were
feeling immediately after the yoga session. Lastly, participants completed some brief questions
about their experience with the yoga session and the environment they were randomly assigned to
(either indoor or outdoor). The total time commitment for the study was 60 minutes.

2.5 Statistical Analyses

Repeated measures ANOVAs were performed to evaluate the effects of the yoga session
(baseline and after yoga measurements), environment (indoor and outdoor), and the interaction of
the yoga session and the environment on vital signs (i.e., respiration rate, heart rate measures, and
perfusion index) as well as on PANAS scores. Data was rank transformed for total PA and NA scores
(non-parametric tests), and also for any other variable that deviated from ANOVA assumptions of
normality and homogeneity of variance. Pairwise comparisons among treatment means were
performed using Fisher’s Least Significant Difference tests only when ANOVA models were
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significant (protected LSD). Statistical analyses were performed using SAS version 9.4 (SAS Institute,
Cary, NC, USA).

3. Results

Analyses of variance indicated that the yoga session had significant effects on manual heart rate
and respiration rate (Table 1; P < 0.01). These two measurements significantly decreased after yoga
in both the indoor and outdoor groups (Figure 2 a-b). However, neither the yoga session or the
environment significantly affected heart rate and perfusion index recorded with the pulse oximeter
(Figure 2 c-d). The ANOVA also revealed that the yoga practice significantly influenced negative
affect scores (Table 1; P < 0.01), as shown by the decreased NA values after the session in both
environments (Figure 3 b). The environment per se also significantly influenced negative affect
scores (Table 1). There were lower negative affect baseline levels in the outdoor compared to the
indoor environment (Figure 3 b). In addition, while there was a trend toward increases in positive
affect scores at the completion of the yoga sessions in both environments, the results were not
significant (Figure 3 b). Lastly, the effect of yoga by environment interactions were not significant
for any of the variables indicating that the yoga session influenced physiological and psychological
variables in the same way regardless of the environment in which it was practiced.

Table 1 Analyses of variance evaluating the effects of the yoga session and the
environment (indoor and outdoor) on physiological and psychological variables.

Yoga Environment Yoga x Environment
DF F-values
Heart Rate (Manual) 1,112 10.23* 0.98 0.77
Heart Rate (Oximeter) 1,112 1.29 3.53 0.50
Perfusion Index 1,112 0.39 0.17 0.42
Respiration 1,112 19.24* 0.05 0.35
Positive Affect 1,112 3.08 0.18 0.80
Negative Affect 1,112 28.59* 7.03* 0.67
*P <0.01.
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Figure 2 Effects of the yoga session (before and after) and environment (indoor and
outdoor) on means (+ standard errors) of the following vital signs: a) respiration rate
(breaths per minute), b) heart rate (HR) measured manually, c) perfusion index, and d)
heart rate (HR) measured with a pulse oximeter. Different letters denote a statistically
significant difference between the means of the measured variables (P < 0.05).
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Figure 3 Effects of the yoga session (before and after) and the environment (indoor and
outdoor) on the Positive and Negative Affect Schedule (PANAS) questionnaire scores.
Means and standard error bars for positive (a) and negative (b) affect scores. Different
letters denote a statistically significant difference between the means of the measured
variables (P < 0.05).

Information from some general questions revealed that 24 out of the total 58 participants never
practiced yoga before and novice yoga practitioners were balanced between the two groups (indoor
versus outdoor). When asked whether they would participate in another yoga session located in the
same environment, most participants indicated that they would take another yoga class in the
environment they were randomly assigned to (i.e., 90% and 100% positive responses for
participants assigned to the indoor and outdoor groups, respectively). Participants were also asked
to identify their favorite component of the yoga class from five options. Order of preferences for
these components reported by the indoor group were deep breathing (37%), meditation (30%),
stretching (30%), and postures (3%). No participants from the indoor group chose “location” as their
favorite component of the yoga session. Component rankings reported by the outdoor group
included location (36%), meditation (21%), stretching (21%), postures (14%), and deep breathing
(8%). In the outdoor group, “location” was the most-reported favorite component of the yoga
session.

4, Discussion

Results from this study suggest that 40-minutes of Hatha yoga had some benefits for college
females. Self-reported measures of respiration rate and heart rate significantly decreased after the
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yoga sessions in both environments and may indicate alleviation of acute physiological stress.
However, the significant decrease in heart rate was detected only when this variable was measured
individually by each participant immediately after the yoga practice ended in contrast to the second
heart rate measure using a pulse oximeter. The lack of significant results for the second HR measure
could have resulted from the time lapse that occurred as participants had to wait for the researcher
to record heart rate using the pulse oximeter one participant at a time. This could have also
introduced some stress on the participants. Similarly, there were no significant differences in
perfusion index that was also measured via the pulse oximeter.

Additionally, our study demonstrated that negative affect significantly decreased after 40-
minutes of Hatha yoga in both environments. In contrast, while there were slight increases in
positive affect for both environments, the results were not significant. These outcomes mirror
another study that found significant decreases in negative affect, but no significant change in
positive affect, for college students who completed a 90-minute Hatha yoga class [20]. The lack of
significant increase in positive affect could be related to high baseline levels of positive affect in
students that participated in this free yoga class during a summer season. Greater baseline positive
affect levels may also be due to the increasing utilization and acceptance of yogic techniques for
health enhancement. Mindfulness-based movement modalities for personal wellness are increasing
in popularity with yoga being the method most widely used in the United States [47]. Our results
related to yoga-induced decreases in negative affect were also in accordance with those of a
previous study where college students showed significant reductions in negative affect after most
sessions as well as significant improvements in positive affect for fourteen out of sixteen sessions
[21]. Like in our study, these researchers also found that a single yoga session may induce a
significant decrease in negative affect scores of college students. Interestingly, the Hatha yoga
classes in our study lasted 40 minutes while the aforementioned study [21] included Vinyasa yoga
classes for 100 minutes. Thus, there could be mixed results regarding the acute impacts of different
types of yoga on positive and negative affect in college student samples. Future research with more
robust methodological approaches, such as including a control group, should be considered as well
as the style of yoga and duration of the practice session.

Overall, neurophysiological and neurobiochemical changes reported after the practice of yoga
deserve further evaluation, especially those related to the amelioration of stress. A review of yoga
studies with non-clinical samples found that yogic techniques positively impacted brain wave
activity and amygdala activation; these impacts have been associated with improvements in mood
and anxiety [48]. Additionally, one counterbalanced, randomized-crossover trial found that 30-
minutes of Hatha yoga significantly ameliorated salivary cortisol levels in young adults after an acute
stress task compared to the control condition (watching TV) [49]. Another study also found that 30-
minutes of Hatha yoga significantly reduced salivary cortisol levels for young adults whereas a time-
matched trial of power yoga did not affect [19]. The type of yoga practice may be an important
consideration for designing studies as the variability in yoga styles might induce opposing effects for
participants. In contrast, while a trend towards lower cortisol levels has been shown in adults with
two years of yoga experience, the results were not significantly lower when compared to individuals
who did not practice yoga [50]. These outcomes are important to better understand what type of
yoga would be most beneficial based on different contexts, characteristics, and goals of the
practitioners. Therefore, it may be worthwhile to incorporate markers related to neurophysiology
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and biochemistry to yoga research to further assess the multidisciplinary role of this mind-body
practice on health-related outcomes.

A second main objective of our study was to compare the impacts of single Hatha yoga sessions
occurring in outdoor versus indoor environments. Baseline reports of negative affect were
significantly lower in students assigned to the outdoor yoga session compared to those assigned to
the indoor location (a commonly used college classroom). One possible explanation for this result
could have been due to the students’ previous perceptions of college classrooms being associated
with negative states, such as stress and anxiety, when attending courses or taking exams. However,
there were no significant interaction effects between yoga and the environment indicating that
effects of the yoga session were not influenced by the location in which it was practiced. This finding
is similar to previous research that also did not find significant differences in acute psychological
constructs between exercise sessions completed in outdoor and indoor locations [51]. Furthermore,
the participants in our study completed a general questionnaire about the yoga session. Twenty-
four out of the total 58 participants never practiced yoga before. This may denote an interest of
college females for trying this mind-body practice and could possibly support efforts by universities
to incorporate yoga in wellness initiatives. Regarding environmental effects, some of the
participants reported that they were uncomfortable practicing yoga outside due to the texture of
the grass, prevalence of insects, loud sound of cicadas, and humidity. These elements of nature may
be unfamiliar and even stress-inducing especially for people that live or were raised in urban areas.
Reconnection with nature via regular exposure to this environment may alleviate potential
perceptions of discomfort. Despite these observations, all the participants who completed the
outdoor yoga session reported they would still take another yoga session outdoors in the future. In
addition, over 30% of the outdoor participants chose location as their favorite component of the
yoga session over the other choices of deep breathing, meditation, postures, and stretching.
Environment preference may be an important factor to consider when planning yoga sessions for
college students to possibly enhance initial interest and maintain motivation to practice. For
example, one study reported that natural environments were rated by exercisers as top venues of
choice due to their convenience [52]. The outdoor yoga sessions in our study took place in a park
located on a public college campus, where students may choose to personally practice mind-body
techniques, such as yoga, and where group classes could easily be held.

This study showed that yoga can have positive effects on physiological and psychological
responses of college females. Some ways in which this type of study can be improved in the future
is by adding a control group (i.e., indoor and outdoor groups not practicing yoga) to more accurately
test for the effects of yoga sessions on the response variables. Secondly, the outdoor environment
was located on a public college campus and could not be controlled by the researchers. Using
outdoor spaces for exercise always harbors the potential that other people and activities may be
present in the surrounding area. In the sessions for this study, there were no major disruptions most
of the time; however, there was occasionally someone walking by that could have caused some
distraction or discomfort for the participants. Also, some of the outdoor classes that occurred later
in August had the impact of artificial light due to the sun setting earlier, which initiated the
automatic campus light posts to turn on. Thirdly, the generalizability of these results is limited to
female college students between the ages of 18-28. A sampling bias may be present as females
could possibly be more interested in participating in a yoga study. There is a known higher female
to male ratio related to the practice of yoga in Western societies [53]. Another limitation could have
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been due to biases related to self-measured RR and the first HR variable. To address this concern, a
pulse oximeter was used to record a second measure of HR, yet this method was also limited in that
there was a time lag between the conclusion of the yoga session and recording this measure for
each participant. Future studies may consider providing each participant with their own pulse
oximeter to obtain a more immediate and accurate post-yoga outcome. Lastly, a health screening
process was not used. Future studies may want to incorporate these measures for a more detailed
understanding of the potential influences of yoga practiced in different environments on markers
related to health.

Despite some limitations, our study is unique for several reasons. To our knowledge, no study
has examined the effects of yoga in natural environments or compared the impacts of yoga
practiced in different locations (i.e., indoor versus outdoor). Other types of “green exercise” [36]
have been studied, but not as frequently with college students, a population at-risk of developing
stress-related health conditions. College student health may be improved by engaging in outdoor
physical activity while living or attending classes on campus. Location might be an important
variable to consider for yoga classes, especially if the outdoor environment can enhance the benefits
of this mind-body practice. Our study found limited differences between environments (only for
baseline negative affect); however, this is a topic that deserves further investigation. For example,
college students actively involved in physical activities (i.e., biking, running, and walking) in green
spaces noted greater life quality, enhanced mood, and less stress compared to those engaged in
more passive activities, such as sitting, studying, relaxing with friends, and meditating in the same
outdoor environment [54]. Therefore, the type of activity taking place in an outdoor environment
is also a variable to consider when examining the potential influences of green spaces on college
student health outcomes. Depending on accessibility, exposure to natural environments may
provide holistic health benefits that are cost effective, pose low risk for college students, and may
improve their psychophysiological responses to stress.

As previously noted, there are very few studies that have aimed at examining the acute effects
of single Hatha yoga classes, as presented here. Single sessions of yoga may be most feasible for
college students who are very busy and challenged to establish wellness regiments while learning
how to balance the constant stressors associated with college life. While a regular yoga practice
would be more effective for maintaining stress relief and positive health outcomes, college students
may still benefit from the acute effects of single yoga classes at times when they are experiencing
high stress. Yoga initiatives may be integrated on college campuses within college counseling
centers [55] and through offering classes at the student recreation center, courses available for
university credit, or student organizations. Future studies are recommended to indicate the
immediate benefits of yoga practice because this information may be useful for motivating college
students and universities to utilize yoga as a possible wellness initiative if there is a well-
documented evidence base of health enhancing outcomes.

5. Conclusions

The results from our study suggest that 40-minutes of a single Hatha yoga session can be useful
to improve physiological markers of stress, such as decreasing self-reported heart rate and
respiration rate, as well as ameliorating negative affect states for college females. These results
were found regardless of the environment in which yoga was practiced, although the environment
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seemed to influence baseline negative affect. Further research is needed to gather more
information on how both Hatha yoga and the environment in which it is practiced may influence
the psychophysiology of college students.
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