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ABSTRACT

Short-term, activation of the human stress response system is beneficial as it prepares the body to
deal with stressors at hand (McEwen & Stellar, 1993). If this system is overactive or chronically
active however, it can negatively impact health and longevity (Cohen, Janicki-Deverts, & Miller,
2007). According to a review conducted by Ross & Thomas (2010) implementation of a yoga
practice has been shown to down-regulate the stress response system. The present study aimed
to expand on current research involving yoga for stress reduction by exploring whether
participation in gentle yoga could decrease the stress response more quickly than naturally
occurs after psychological stress exposure. Participants were exposed to a psychological stress
test, then randomly assigned to take part in a gentle yoga sequence or watch a neutral video.
Analyses through independent sample #-tests indicated faster decline in salivary cortisol
concentrations from initial stress response for participants that took part in gentle yoga. Results
suggest participation in a gentle yoga practice helps decrease the stress response more quickly
than occurs naturally following psychological stress exposure.
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INTRODUCTION

Short-term, activation of the human stress response system is beneficial as it prepares the
body to deal with stressors at hand (McEwen & Stellar, 1993). If this system is over-active or
chronical active however, it can negatively impact health and longevity (Cohen, Janicki-Deverts,
& Miller, 2007). Therefore, finding methods to decrease the stress response when no longer
necessary could be beneficial to overall well-being. One simple, non-invasive treatment that has

been suggested to help calm the stress response system is participation in yoga (Ross & Thomas,

2010).

Human Stress Response

The human stress response system is a complex and intertwined network which responds
to anything the body perceives as causing harm or having the potential to cause harm, referred to
here as ‘stressors’ (Selye, 1950). This means that the stress response system is activated with
exposure to both physical stressors (i.e., blood loss, pain, etc.) and psychological stressors (i.e.,
public speaking, test taking, etc.) (Ulrich-Lai & Herman, 2009). The process by which the body
deals with stressors, through activation of the stress response system, is often referred to as
‘allostasis’ (Sterling & Eyer, 1988). In this process, when either physical or psychological
stressors are perceived, the brain stem (physical stressors) and/or limbic system (psychological
stressors) will signal the hypothalamus to initiate a stress response (Chrousos, 2009). The two
main pathways that are activated in this response are the autonomic nervous system (ANS) and

the hypothalamic-pituitary-adrenal (HPA) axis (McEwen, 1998).



The Autonomic Nervous System (ANS) is the first to respond when a stress response is
initiated; this response occurs almost immediately and is acute in nature (Ulrich-Lai & Herman,
2009). The ANS consists of the sympathetic nervous system (SNS) and the parasympathetic
nervous system (PSNS). The SNS is the branch of the ANS activated when a stimulus is
perceived as a stressor. This system puts the body in a state of ‘fight or flight’ to prepare for
strenuous activity through increase in heart rate and vasoconstriction in smooth muscle to direct
resources to skeletal muscle (McCorry, 2007). The PSNS works to put the body in a state of
‘rest and digest’ through decreased heart rate and direction of resources to systems for bodily
maintenance (McCorry, 2007). The PSNS also works to deactivate the SNS when stress
response is no longer necessary (Ulrich-Lai & Herman, 2009). These systems communicate at
many points to regulate this stress response (Ondicova & Mravec, 2010; Ulrich-Lai & Herman,
2009).

The hypothalamic-pituitary-adrenal (HPA) axis produces a slower response, but one that
lasts longer and is more controlled than that of the ANS (Ulrich-Lai & Herman, 2009). When
the stress response is initiated, the paraventricular nucleus (PVN) of the hypothalamus
synthesizes and releases corticotrophin releasing hormone (CRH) to act on the anterior pituitary.
The anterior pituitary then releases adrenocorticotrophic hormone (ACTH) which acts on the
adrenal cortex to cause the release of cortisol into the bloodstream. The release of cortisol leads
to changes which allow access to oxygen and energy for those systems deemed necessary to deal
with stressors (Ulrich-Lai & Herman, 2009). The HPA axis is regulated through a negative
feedback mechanism in which the increase in free cortisol signals the initial HPA components to
cease release of hormones that would later lead to cortisol being released into the blood stream

(Chouros, 2009).



Together the SNS and HPA axis work to create a very efficient stress response system,
with the SNS generating the initial stress response and the HPA axis following shortly after the
stress response may be maintained if necessary (Ulrich-Lai & Herman, 2009). Another feature
of these two components is that their effects can be influenced by the type of stressors
encountered. Where the SNS responds more effectively to physical stressors, the HPA axis
responds more effectively to psychological stressors (Ulrich-Lai & Herman, 2009). According
to Ulrich-Lai & Herman (2009) this is because physical stressors are immediately interpreted as
harmful, whereas psychological stressors require processing and interpretation of potential harm.

When functioning correctly, this process of allostasis is beneficial to regulating body
systems during stress exposure. Activation of the stress response system allows us to effectively
deal with any stressors that may be encountered (McEwen & Stellar, 1993). However, when this
system is activated frequently or for long periods of time, as occurs with chronic stress exposure,
it can lead to negative effects on both health and longevity (Cohen, Janicki-Deverts, & Miller,
2007; McEwen 1998; McEwen, 2008). This dysregulation of the stress response system has
been termed ‘allostatic load’ (Sterling & Eyer, 1988; McEwen, 1998), or ‘allostatic overload’
when resulting in disease (McEwen, 2008). According to McEwen (2008) allostatic overload
can lead to disease in the same systems regulated during allostasis including neural,
cardiovascular, autonomic, immune, and metabolic systems. In these systems, dysregulation of
allostasis contributes to increased risk of depression (Cohen, Janicki-Deverts, & Miller, 2007),
cardiovascular disease (Cohen, Janicki-Deverts, & Miller, 2007), neural degeneration (McEwen,
1998), autoimmune disease (Black, 1994), and Type II diabetes (Cohen, Janicki-Deverts, &

Miller, 2007; McEwen, 2008). With such vast consequences for over-all health due to over



activation of this system, it is important to examine the stress response and interventions that

could assist in regulation of this response.

Trier Social Stress Test (TSST)

One way to evaluate the stress response and interventions is to examine how the response
decreases following activation. As psychological stress has the greatest contribution to chronic
dysregulation of this system (Cohen, Janicki-Deverts, & Miller, 2007), psychological stressors
are often used to initiate a stress response. However, some psychological stressors are more
effective at activating a measurable stress response than others (Dickerson & Kemeny, 2004). In
a meta-analysis conducted by Dickerson & Kemeny (2004) characteristics of psychological
stressors (i.e., uncontrollability, social-evaluative, cognitive task, etc.) and their influences on
cortisol concentrations were compared. Through this meta-analysis, it was determined that
situations in which “an important aspect of the self-identity is or could be negatively judged by
others" resulted in the largest and most reliable stress response (as measured through cortisol)
(Dickerson & Kemeny, 2004). This type of stress is termed ‘social-evaluative threat,” and
includes tasks completed in front of an evaluative audience or those in which task performance is
comparison based (Dickerson & Kemeny, 2004). One well-established stressor that includes
social-evaluative threat is the Trier Social Stress Test (TSST).

The Trier Social Stress Test (TSST) was designed by Kirschbaum, Pirke, & Hellhammer,
1993) specifically to elicit a stress response through exposure to a social-evaluative threat. In the
original design, participants were not told about the task until arrival. After arrival, they
experienced a rest period in which baseline measures of cortisol were obtained. They were then

introduced to the task. After a 10-minute preparation period, participants were directed to a



room with judges (‘managers’) and a recording system. Here, participants were asked to give a
five-minute speech for a mock job interview. Participants were directed to introduce themselves
and convince the ‘managers’ that they were the perfect candidate for the position. If participants
finished before the five-minute mark, the were instructed to continue. After the speech,
participants were asked to serially subtract the number 13 from 1,022 as quickly and accurately
as possible until five minutes had passed. Each time the participant made an error, they were
instructed to start over from 1,022 (Kirschbaum, Pirke, & Hellhammer, 1993).

Results revealed that the TSST causes a stress response as demonstrated through
increases in stress markers including salivary cortisol Kirschbaum, Pirke, & Hellhammer, 1993).
Since its first utilization, this test has been shown to reliably induce a psychological stress
response as noted by both perceived stress test questionnaires and biological stress markers
(Dickerson & Kemeny, 2004; Kudielka & Wiist, 2010). This information makes the TSST a
valuable tool in stress research.

Since chronic activation of this system can lead to disease, it is beneficial for the stress
response to decrease quickly when stressors are no longer present. As the TSST can reliably
induce a measurable stress response, it can also be used to measure the decline in stress response
after exposure to psychological stressors. Extending this idea, the TSST can also be used to
compare stress response decline under normal conditions versus interventions. One simple
intervention that could prove useful in decreasing the stress response is participation in a yoga

practice (Ross & Thomas, 2010; Broad, 2012).



Yoga and Stress

Though yoga practices vary greatly, the most popular type of yoga in the United States is
Hatha Yoga (Broad, 2012). Hatha Yoga encompasses any yoga practice which involves asana
(postures/movement) and pranayama (breath control) and can range from strenuous to low
impact in nature (Broad, 2012). Due to its dynamic nature and common claims of stress
reduction through utilization of the practice, yoga has continued to grow in the number of
studios, teachers, and students in recent years.

In a review conducted by Ross & Thomas (2010) several studies were evaluated to
examine the effectiveness of yoga and exercise on health outcomes including heart rate
variability, blood glucose, blood lipids, salivary cortisol, and oxidative stress (Ross & Thomas,
2010). Findings from this review suggested that health outcomes of yoga treatment groups were
better than or equal to those experienced in exercise treatments in each of these areas, but not in
areas of physical fitness. Although these results are promising, it must be noted that the studies
reviewed varied greatly in design. Types of yoga utilized were not consistent in utilization of
both asana and pranayama, intensity of practice, or length of practice implemented (ranging from
one single session up to six months of consistent practice).

Of the studies included, only two were single session studies, and only one single session
study measured cortisol concentrations in response to Hatha Yoga. This single session study
evaluated changes in perceived stress and salivary cortisol from baseline after a single session of
Hatha Yoga, African dance, or a college lecture (West et al., 2004). Results suggest a reduction
in perceived stress from participation in Hatha Yoga and African dance, while decreases in

salivary cortisol were only observed from participation in Hatha Yoga (West et al., 2004).



This difference in response is of importance when designing a study to measure stress
response through cortisol. Although exercise has been shown to have long term health benefits
(Hackney, 2006), the immediate changes that occur in the body during physically challenging
exercise can result in short term increases in cortisol (Hackney, 2006). A study conducted by
Hill and colleagues (2008) however, suggests that this increase depends on the intensity of
exercise. Results of this study showed that cortisol levels dropped during low intensity sessions
(exercise at <40% VOamax), while levels increased for moderate and high intensity exercise
(exercise at > 60% VOamax) (Hill et al., 2008). This indicates taking part in low intensity
exercise does not cause the same short-term cortisol increase seen during moderate to high
intensity exercise (Hill et al., 2008).

Another way to avoid cortisol increase during exercise, that is commonly utilized during
a yoga practice, is diaphragmatic breathing (Gerritsen & Band, 2018; Hazlett-Stevens & Craske,
2003). This type of respiration involves deep, purposeful breath using the diaphragm (Hazlett-
Stevens & Craske, 2003), and has been shown to activate the PSNS through vagus nerve
stimulation (Hazlett-Stevens & Craske, 2003). This PSNS activation works to decrease the
stress response, as demonstrated through lowered cortisol concentrations (Ulrich-Lai & Herman,
2009). Gerritsen & Band (2018) suggest that this focus on controlled breathing can also act to
signal the HPA axis that a stress response is no longer necessary via the limbic system. In this
way, diaphragmatic breathing can have both indirect (i.e., bottom-up) and direct (i.e., top-down)
effects on the stress response system that encourage decreased activation (Gerritsen & Band,

2018).



The Present Study

Chronic activation of the stress response system has been linked to many negative health
aspects (Cohen, Janicki-Deverts, & Miller, 2007). One simple, non-invasive treatment that has
been suggested to help calm the stress response system is participation in yoga (Ross & Thomas,
2010). Although it has been shown that a single session of Hatha Yoga could decrease cortisol,
this decrease was observed from baseline measures (West et al., 2004). The present study aimed
to expand on current research by exploring whether participation in a single gentle yoga
sequence following stress exposure could decrease the stress response more quickly than occurs
naturally. This gentle yoga practice was defined as low intensity Hatha Yoga, with beginner
level asana to avoid cortisol increases observed in physically challenging exercises (Hill et al.,
2008). The practice also utilized diaphragmatic breathing which has been shown to down-

regulate the stress response system (Gerritsen & Band, 2018).



MATERIALS AND METHODS

Participants

This study utilized a sample of college students from a midwestern university (N = 63).
Participant ages ranged from 18 to 34 years (M =19.89, SD = 2.83), with 22 participants
identifying as male and 40 participants identifying as female. One participant chose to not
specify gender. Participants were primarily of Caucasian descent (73% Caucasian and < 1%
American Indian, African-American/Black, Biracial, Hispanic/Latino, Asian/Asian-American,
and Other). Participants were randomly assigned to conditions resulting in 32 participants in the

yoga condition and 31 participants in the control condition.

Procedure

This study was approved by Missouri State University’s Institutional Review Board on
January 17, 2019 (study number IRB-FY2019-380, see Appendix A). Two lab members were
present to run each participant; one of which took the role of the judge and one which took the
role of the researcher. The researcher was there to guide the participant through the study with
instructions and collect saliva samples. The judge was there to facilitate social-evaluative stress
during the TSST and set timers throughout the course of the study. To begin the study, the
participant was taken into a room with a two-way mirror through which they could be observed
when the researcher was not in the room. This two-way mirror was used to monitor participants
for assurance they were not compromising the study (i.e., using electronics, not participating,
etc.). Participants were instructed to leave all belongings included electronics at a table by the

door and were unable to access them during the study. They were then asked to sign an



informed consent which described the study (Appendix B) and give a saliva sample to measure
baseline cortisol concentrations (Time 1~ zero minutes). Next, they took part in a revised
version of the TSST to induce a stress response measurable through salivary cortisol.

For the TSST, participants were given a pen and piece of paper, then told that they would
have 10 minutes to prepare before giving a five-minute speech about why they were qualified for
their dream job in front of judges. The researcher then left the participant alone in the room to
prepare (anticipatory stress period). After the 10-minute preparation, the researcher and the
judge entered the room. The judge then asked the participant to begin their speech and told them
that a timer would go off when their time was up. If the participant stopped speaking before the
time was up, the judge would encourage them to keep talking by saying, “You still have some
time left. Please continue.” Each subsequent time they stopped before the time was up, the judge
would wait ~20 seconds then say, “Please continue.” When the five-minute speech was up, the
participant would undergo five minutes of mental arithmetic. For this portion, the judge would
ask the participant to begin at the number 1,051 and count backwards, subtracting 13 each time.
Any time the participant gave an incorrect answer, the judge would say, “That is incorrect.
Please start again at 1,051.” Both the judge and researcher were instructed to have neutral
expressions throughout this portion of the study to facilitate social evaluative stress for the
participant. Upon completion of the TSST, both the judge and researcher left the room.
Participants were told to wait quietly until the researcher returned.

The researcher then returned 10 minutes later and asked the participant to give a second
saliva sample measuring cortisol levels from stress response (Time 2 ~ 30 minutes) as this has
been shown to be the time frame in which salivary cortisol peaks after the TSST (Gordis,

Granger, Susman, & Trickett, 2006, Kirschbaum, Pirke, & Hellhammer, 1993). After this
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sample collection, the conditioned segment of the study commenced. Participants were
randomly assigned to the yoga or control condition. Participants assigned to the yoga condition
were asked to take part in a 30-minute gentle yoga sequence. Before beginning the video for the
participant, the researcher laid out two yoga mats lengthwise touching and placed a woven
blanket on top which covered the mats. Participants were then instructed they could remove
their shoes and have a seat on the mat where a laptop was placed in front of them with the yoga
video pulled up via a web link. The video included visual demonstration as well as audio
instruction for participants to follow and was specifically designed for this study by a certified
yoga therapist (Sweere, 2019). Participants were asked to play the video and follow along when
the researcher left the room. They were also instructed to simply skip anything in the sequence
they found uncomfortable and to simply focus on breathing during that time. Participants
assigned to the control condition watched a 30-minute segment of the movie March of the
Penguins (Jacquet, 2005). The segment shown was considered a non-emotion inducing and
essentially showed penguins walking/swimming with narration of day to day life. It was decided
that a neutral movie would be the best option for the control group in this study as both visual
and audio were used in the experimental condition. Participants were asked to play the video
and watch quietly when the researcher left the room.

When the conditioned segment was complete, the researcher returned to the room and
asked the participant to give a third saliva sample. This sample was taken to measure the initial
decreases in stress response after stress exposure (Time 3 ~ 60 minutes) as this has been shown
to be the time at which cortisol levels begin to decline following the TSST (Gordis, Granger,
Susman, & Trickett, 2006, Kirschbaum, Pirke, & Hellhammer, 1993). The researcher then

accessed a Qualtrics link with all questionnaires to be completed including a demographic
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questionnaire; an acceptance and action questionnaire; a depression, anxiety, and stress scale;
and a personality inventory (Appendices C-F). They asked the participant to take their time
completing the questionnaires and let them know that they would return in 30 minutes to collect
one last saliva sample, then left the room again. Although participants were asked to complete
these questionnaires, analysis regarding the questionnaire results outside of demographic
information was not a focus of this thesis. Exploratory analysis will be performed at a later date
to determine whether relevant differences exist between any factors evaluated and stress
response.

Thirty-minutes after the third sample, the researcher returned and asked the participant to
give a fourth sample (Time 4 ~ 90 minutes). This sample was used to measure a secondary
decrease in stress response as this is the time at which salivary cortisol has been shown to decline
to approximately baseline following the TSST (Gordis, Granger, Susman, & Trickett, 2006,
Kirschbaum, Pirke, & Hellhammer, 1993). After the sample was collected, the researcher
debriefed the participant, telling them that the speech and mental arithmetic portions of the study
were intended to elicit a stress response, while the yoga condition was intended to reduce stress
response. The researcher then ensured all samples were labeled with the correct participant
number and collection time. Samples were frozen for later immunoassay analysis. A summary

of all time-markers for saliva samples may be found in Table 1 below.

Salivary Cortisol
According to Salimetrics, LLC (2019), many factors can influence salivary cortisol
including: consumption of foods with high sugar, acidity, or caffeine close to the time before

sample collection; consumption of alcohol, caffeine, nicotine, or medications within 12 hours
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before collection; brushing teeth or eating meals within 60 minutes before collection; and
drinking water within 10 minutes before collection. Due to these many possible confounds,
participants were instructed to not have food, caffeine, alcohol, or tobacco within two hours

before the start of their session.

Table 1. Time-markers for saliva samples.

Component Time-Marker
Time 1 (Baseline) 0 minutes
Anticipatory Period 0 — 10 minutes
TSST 10 — 20 minutes
Time 2 (Peak) 30 minutes
Time 3 (Initial Decline) 60 minutes
Time 4 (Return to Baseline) 90 minutes

Time of day can also confound results when measuring salivary cortisol (Kelly, et al.,

2008). This is relevant as salivary cortisol concentrations follow a circadian rhythm, peaking
approximately 30 minutes after awakening and falling off after about two hours (Kirschbaum,
Pirke, & Hellhammer, 1993; Kelly et al., 2008). For this reason, the present study was only
conducted between the hours of 12:00 PM and 6:00 PM, and conditions were randomized
between time slots.

Saliva collection was accomplished using a passive drool method. To collect passive
drool sample, the participant was given a small plastic Sallivite tube with volume markings (in
mL) and a straw. They were then instructed to not ‘work-up’ saliva in their mouth, but instead to

wait for saliva to collect in their mouth, then add it to the tube using the straw provided.
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After the participant completed the study, their saliva samples were grouped and put in
the freezer at -20°C to be preserved for later analysis (Salimetrics LLC, 2019). Samples were
then picked up by a local company for immunoassay analysis. This analysis is used to measure
unbound, active, cortisol which Gozansky, Lynn, Laudenslager, & Kohrt (2005) argue better

represents the dynamic changes that occur with HPA axis activation.

Questionnaires

Although participants were asked to complete the following questionnaires, analysis
regarding the questionnaire results outside of demographic information was not a focus of this
thesis. Exploratory analysis will be performed at a later date to determine whether relevant
differences exist between any factors evaluated and stress response.

Demographic Questionnaire. This questionnaire asked participants to disclosure basic
information about themselves, such as age, gender, grade, ethnicity, etc. Other questions
included questions about when the participant had eaten, consumed caffeine or nicotine, whether
they practiced meditation, etc. For a complete list of questions please see Appendix C.

Acceptance and Action Questionnaire II (AAQ-II). This questionnaire includes seven
items in which participants were asked to rate how truthful each statement was for them on a
scale of 1 (never true) to 7 (always true). This questionnaire assesses psychological inflexibility
with a mean alpha coefficient of .84, and 3- and 12-month test-retest reliability of .81 and .79
(Bond et al., 2011). To score, ratings are added together to find a total, with higher total scores
indicating more psychological inflexibility (Bond et al., 2011).

Depression, Anxiety, and Stress Scale (DASS 21). This questionnaire includes a list of

21 items which are classified as symptoms of depression, anxiety, or stress (i.e. seven items that

14



relate to each disorder). When completing this questionnaire, participants were asked to rate
how often each of these symptoms applied to them over the past week on a scale of 0 (never) to 3
(almost always). To score, ratings for each disorder are summed based on the seven items
considered symptoms of that disorder for a result of three separate severity scores (i.e. one
severity score for depression, one for anxiety, and one for stress). Higher scores indicate higher
severity in symptoms for the associate factor. These totals are each multiplied by two to find
scores in the same scale as that of the original 42 item DASS created by Lovibond & Lovibond
(1995). The DASS-21 has been shown to have an excellent three factor structure, and actually
seems to have lower intercorrelations between factors as well as higher mean loadings and fewer
cross-loading items than the 42 item DASS (Antony, Bieling, Enns, & Swinson, 1998).
Cronbach’s alphas for the DASS 21 subscales have been noted as .94, .87, and .91 for
depression, anxiety, and stress respectively (Antony, Bieling, Enns, & Swinson, 1998).
International Personality Item Pool (IPIP). This questionnaire consists of 100 items;
20 items for each of the “Big Five” personality traits Extraversion, Agreeableness,
Conscientiousness, Neuroticism, and Openness. To complete this scale participants were asked
to rate how accurate each item was to them on a five-point scale ranging from very inaccurate to
very accurate. Coefficient alphas for Extraversion, Agreeableness, Conscientiousness,
Neuroticism, and Openness for the 100 item IPIP were found to be .91, .88, .88, .91, and .90
respectively, with low intercorrelations (mean intercorrelation = .31) (Goldberg, 1992). Reverse
scoring is conducted on denoted items and scores calculated for each “Big Five” trait, with

higher scores indicating higher associations with traits.
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RESULTS

In total, 63 students participated in this study (N control =31, N yoga = 32). Salivary
cortisol concentrations for each participant, at each time point, were obtained though
immunoassay analysis performed by a local laboratory. Data cleaning was performed using
these cortisol concentrations prior to statistical analysis. One participant was excluded from the
study due to missing data, and five participants were excluded due to outlier status.

The present study defined outliers as participants with cortisol concentrations more than
two standard deviations away from the mean at any time point. This cutoff of two standard
deviations has been utilized previously to lessen the impact of the many factors which can affect
cortisol concentration measurements (Herbert et al., 2012). Exclusion of participants due to
missing data and outlier status resulted in resulted in N =57 to be included in subsequent
analyses (N control = 29, N yoga = 28). Cortisol concentrations were found to be positively
skewed. To correct for this, a natural log transformation was performed for concentrations at
each time point (Gordis, Granger, Susman, & Trickett, 2006). To help account for these
confounds and natural variation in cortisol concentrations between individuals, change scores
between collection times were utilized (Kelly et al., 2008). These change scores were calculated
by difference in natural log concentrations between time points.

Comparisons of focus were Time 2 — Time 1, Time 3 — Time 2, Time 4 — Time 3, and
Time 4 — Time 2. The change score for Time 2 — Time 1 measured ‘activation’ of stress
response (i.e., peak stress response observed due to the TSST). The change score for Time 3 —
Time 2 measured ‘initial decrease’ in the stress response (i.e., decrease in stress response 30

minutes after peak). The change score for Time 4 — Time 3 measured ‘secondary decrease’ in
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stress response (i.e. decrease in stress response from 30 minutes after peak to 60 minutes after
peak). The change score for Time 4 — Time 2 measured ‘total decrease’ in stress response (i.e.,
decrease from peak stress response to 60 minutes after peak). A summary of average change
scores can be found below in Table 2, and a graph displaying these change scores can be found

in Figure 1.

Table 2. Change scores utilized and descriptives for condition change scores.

Change Score Calculation Condition N M SD SE
Activation In(Time 2) — In(Time 1)  Control 29  0.19 059 0.11
Yoga 28 039 057 0.11
Initial Decrease In(Time 3) — In(Time 2)  Control 29 -0.08 0.34 0.06
Yoga 28 -0.27 039 0.07
Secondary Decrease  In(Time 4) — In(Time 3)  Control 29 -0.04 020 0.04
Yoga 28 -0.21 029 0.05
Total Decrease In(Time 4) — In(Time 2)  Control 29 -0.12 035 0.06
Yoga 28 -045 048 0.09

In order to assess whether the TSST did induce a stress response in participants, a paired
sample #-test was utilized. Results of the test indicate a significant increase in cortisol
concentrations from Time 1 (M = -1.723, SD = 0.485) to Time 2 (M =-1.438, SD = 0.0.572),
#(56)=3.70, p <.001, d = 0.49. This indicates a stress response was initiated by the HPA axis as
indicated by an increase in cortisol concentrations. In order to assess whether this stress
response differed between conditions, an independent #-test was utilized. Results of the test
indicate no significant difference in change scores for Time 2 — Time 1 between conditions, #55)
=1.31,p=.196,d = 0.347. This indicates the control (M = 0.187, SD = 0.589) and yoga (M =

0.387, SD = 0.567) conditions exhibited an equal increase in cortisol after exposure to the TSST.
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Figure 1. Average cortisol change scores by condition. Negative change scores denote
decreases in cortisol concentration.

A series of independent sample #-tests were conducted to compare the change scores
measuring the decline of cortisol after stress exposure between the yoga and control conditions.
The ‘initial decrease’ was found to be greater in the yoga condition (M = -0.27, SD = 0.39) than
the control (M =-0.08, SD = 0.34), #(55) =2.01, p = .050, d = 0.53. This indicates that cortisol
concentrations decreased more in the yoga condition than the control during the ‘initial decrease’
between Time 2 and Time 3. The ‘secondary decrease’ was also greater in the yoga condition
(M =-0.21, SD = 0.29) than the control (M = -0.04, SD = 0.20). For this comparison, a Welch’s
corrected #-statistic was used to account for unequal variances (Levene’s p = .028), #48.10) =
2.49,p=.016,d = 0.66. This indicates that cortisol concentrations decreased more in the yoga
condition than the control during the ‘secondary decrease’ between Time 3 and Time 4. In

addition, the ‘total decrease’ was greater in the yoga condition (M = -0.48, SD = 0.48) than the
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control (M =-0.12, SD = 0.35). A Welch’s corrected #-statistic was used again to account for

unequal variances (Levene’s p = .044), 1#(48.79) = 3.21, p = .002, d = 0.85. This indicates that

cortisol concentrations decreased more in the yoga condition than the control during the ‘total

decrease’ between Time 2 and Time 4. A summary of independent ¢-test results for all

comparisons made may be found below in Table 3.

Table 3. Independent sample z-tests comparing change scores.

Change Score t df )% M SEdiff  95% CI for Cohen’s
diff M diff d
Activation -1.31 55  .196 -0.20 0.15 [-0.51,0.11] -0.35
(Time 2 — Time 1)
Initial Decrease 2.01 55  .050 0.20 0.10 [4.32¢-4,0.39] 0.53
(Time 3 — Time 2)
Secondary Decrease ~ 2.49* 48.10 .016  0.16 0.07 [0.03, 0.29] 0.66
(Time 4 — Time 3)
Total Decrease 3.21*% 48.79 .002 0.36 0.11 [0.13, 0.58] 0.85

(Time 4 — Time 2)

*Welch’s corrected #-statistic

Analysis regarding the questionnaire results outside of demographic information was not

a focus of this thesis. Exploratory analysis will be performed at a later date to determine whether

relevant differences exist between any factors evaluated and stress response.
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DISCUSSION

Conclusions

The human stress response system serves an important purpose in preparing the body to
deal with stress in the short term (McEwen & Stellar, 1993). However, when this system is
activated too frequently or for extended periods of time, disease can result (Cohen, Janicki-
Deverts, & Miller, 2007). For this reason, it is important that this stress response be regulated
efficiently. Recently, yoga has gained popularity among a wide variety of people, largely due to
claims of stress reduction and improved health (Broad, 2012). Although it has been shown that a
single session of Hatha Yoga could decrease cortisol (West et al., 2004), this decrease was
observed from baseline measures, not after stress exposure. The present study aimed to expand
on current research by exploring whether participation in a single gentle yoga sequence
following stress exposure could decrease the stress response more quickly than occurs naturally.

Findings support the research hypothesis that taking part in a gentle yoga sequence
following exposure to a psychological stressor could help decrease the stress response more
quickly. This was shown by larger decreases in cortisol concentrations for participants in the
yoga condition during the ‘initial decrease,” ‘secondary decrease,” and ‘total decrease,’ as
indicated by independent #-test results. These results suggest that taking part in one 30-minute
gentle yoga practice can down-regulate the stress response system more effectively than occurs
naturally. Larger decreases observed also indicate more efficient cessation of the stress response
after activation.

Results from this study add to current information by suggesting a gentle yoga practice

can not only reduce stress from baseline but can also help reduce the stress response more
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efficiently after activation. Although more research is needed to determine the exact
mechanisms that lead to this efficient decrease in stress response, it is hypothesized that both the
focus on linking breath to movement and utilization of diaphragmatic breathing played a role.
Gerritsen & Band (2018) previously suggested top-down effects on the HPA axis through focus
on controlled breathing in addition to the bottom-up effects that occur through vagal stimulation
(Ulrich-Lai & Herman, 2009). The heightened focus it takes to link controlled breath with
movement that is utilized in gentle yoga could lead to increased top-down regulation of the HPA
axis, and more efficient regulation of the stress response.

This increased regulation of the stress response system through gentle yoga could be
beneficial in preventing disease that occurs due to ‘allostatic overload” (McEwen, 2008; Cohen,
Janicki-Deverts, & Miller, 2007). In the present day, many individuals experience frequent, high
levels of psychological stress causing chronic stress system activation. Utilization of a short
gentle yoga sequence following stress exposure is an efficient, accessible method to counteract

chronic stress system activation and lead to improved health and well-being.

Limitations

Using a broader population (i.e., larger age range, more even male/female ratio, etc.)
would be beneficial in generalizing these results to a larger population. More confounds that
affect samples could also have been accounted for to ensure samples were not affected such as
asking about when participants had brushed their teeth, last consumed water, consumed alcohol,
taken medications, and had foods with high sugar or acidity (Salimetrics LLC, 2019). This study
was conducted by primarily female researchers and judges, which could influence social

evaluative stress experienced by participants as well. Although conditions were randomized
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between times lab members could be there, this was unavoidable as the lab group was almost
entirely female. Another potential influence is that there was no initial rest period to ensure that
initial cortisol levels were actually at baseline and no awakening time was recorded to determine

how this could have influence initial cortisol concentrations.

Future Directions

Future directions for this area of research include performing exploratory analysis using
questionnaire data gathered, as well as doing a comparison study for a biofeedback stress
reduction study which utilized this same design. It would also be beneficial to perform this study
with more participants and evaluate whether participants respond better to different treatments at

different times in the day.

22



REFERENCES

Antony, M. M., Bieling, P. J., Enns, M. W., & Swinson, R. P. (1998). Psychometric properties of
the 42-item and the 21-item version of the DASS in clinical groups and a community
sample. Psychological Assessment, 10(2), 176—181. Retrieved from
https://s3.amazonaws.com/academia.edu.documents/45265157/Psychometric_properties of
_the 42-item_a20160501-3495-
1915ruz.pdf?AWSAccessKeyld=AKIAIWOWYYGZ2Y53UL3A&Expires=1548097485&S
ignature=ux8jv%2BMwc5RconK7aS1U6W9heN4%3D&response-content-
disposition=inlin

Bond, F. W., Hayes, S. C., Baer, R. A., Carpenter, K. M., Guenole, N., Orcutt, H. K., ... Zettle,
R. D. (2011). Preliminary psychometric properties of the Acceptance and Action
Questionnaire—II: A revised measure of psychological inflexibility and experiential
avoidance. Behavior Therapy, 42(4), 676—688. https://doi.org/10.1016/.beth.2011.03.007

Black, P. H. (1994). Central nervous system-immune system interactions:
Psychoneuroendocrinology of stress and its immune consequences. Antimicrobial Agents
and Chemotherapy, 38(1), 1-6. https://doi.org/10.1128/AAC.38.1.1

Broad, W. J. (2012). The science of yoga: The risks and the rewards. New York, New York,
USA: Simon & Schuster.

Chrousos, G. P. (2009). Stress and disorders of the stress system. Nature Reviews
Endocrinology, 5(7), 374-381. https://doi.org/10.1038/nrendo.2009.106

Cohen, S., Janicki-Deverts, D., & Miller, G. E. (2007). Psychological stress and disease. Journal
of the American Medical Association, 298(14), 1685.
https://doi.org/10.1001/jama.298.14.1685

Dickerson, S. S., & Kemeny, M. E. (2004). Acute stressors and cortisol responses: A theoretical
inteegration and synthesis of laboratory research. Psychological Bulletin, 130(3), 355-391.
https://doi.org/10.1037/0033-2909.130.3.355

Gerritsen, R. J. S., & Band, G. P. H. (2018). Breath of life: The respiratory vagal stimulation
model of contemplative activity. In Frontiers in Human Neuroscience (Vol. 12, pp. 1-25).
https://doi.org/10.3389/fnhum.2018.00397

Gordis, E. B., Granger, D. A., Susman, E. J., & Trickett, P. K. (2006). Asymmetry between
salivary cortisol and a-amylase reactivity to stress: Relation to aggressive behavior in

adolescents. Psychoneuroendocrinology, 31, 976-987.
https://doi.org/10.1016/j.psyneuen.2006.05.010

23



Goldberg, L. R. (1992). The development of markers for the Big-Five factor structure.
Psychological Assessment, 4,26-42.

Gozansky, W. S., Lynn, J. S., Laudenslager, M. L., & Kohrt, W. M. (2005). Salivary cortisol
determined by enzyme immunoassay is preferable to serum total cortisol for assessment of
dynamic hypothalamic-pituitary-adrenal axis activity. Clinical Endocrinology, 63(3), 336—
341. https://doi.org/10.1111/1.1365-2265.2005.02349.x

Hackney, A. C. (2006). Stress and the neuroendocrine system: the role of exercise as a stressor
and modifier of stress. Expert Rev Endocrinol Metab., 1(6), 783—792.
https://doi.org/10.1586/17446651.1.6.783

Hazlett-Stevens, H., & Craske, M. G. (2003). Breathing retraining and diaphragmatic breathing
techniques. In W. O’Donohue, J. E. Fisher, & S. C. Hayes (Eds.), Cognotive Behavior
Therapy applying emperically supported techniques in your practice (pp. 59—-64). Hoboken,
NJ: John Wiley & Sons, Inc.

Herbert, J., Ban, M., Brown, G. W., Harris, T. O., Ogilvie, A., Uher, R., & Craig, T. K. J. (2012).
Interaction between the BDNF gene Val/66/Met polymorphism and morning cortisol

levels as a predictor of depression in adult women. The British Journal of Psychiatry,
201(4), 313-319.

Hill, E. E., Zack, E., Battaglini, C., Viru, M., Viru, A., & Hackney, A. C. (2008). Exercise and
circulating cortisol levels: The intensity threshold effect. Journal of Endocrinological
Investigation, 31(7), 587-591. https://doi.org/10.1007/BF03345606

Jacquet, L. (2005). March of the penguins. United States: Warner Brothers.

Kelly, S.J., Young, R., Sweeting, H., Fischer, J. E., & West, P. (2008). Levels and confounders
of morning cortisol collected from adolescents in a naturalistic (school) setting.
Psychoneuroendocrinology, 33(9), 1257-1268.
https://doi.org/10.1016/j.psyneuen.2008.06.010

Kirschbaum, C., Pirke, K. M., & Hellhammer, D. H. (1993). The Trier Social Stress Test’--a
tool for investigating psychobiological stress responses in a laboratory setting.
Neuropsychobiology, 28(1-2), 76-81. https://doi.org/10.1159/000119004

Kudielka, B. M., & Wiist, S. (2010). Human models in acute and chronic stress: Assessing
determinants of individual hypothalamuspituitaryadrenal axis activity and reactivity. Stress,
13(1), 1-14. https://doi.org/10.3109/10253890902874913

Lovibond, P., & Lovibond, S. (1995). The structure of negative emotional states: Comparison of

the depression anxiety stress scales (DASS) with the beck depression and anxiety
inventories. Behavior Research and Therapy, 33, 335-342.

24



McCorry, L. K. (2007). Physiology of the autonomic nervous system. American Journal of
Pharmaceutical Education, 71(4)(78), 1-11. https://doi.org/10.1073/pnas.1602532113

McEwen, B. S. (2008). Central effects of stress hormones in health and disease. European
Journal of Pharmacology, 583(2-3), 174—185. https://doi.org/10.1016/j.ejphar.2007.11.071

McEwen, B. S. (1998). Stress, adaptation, and disease: Allostasis and allostatic load. Annals New
York Academy of Sciences, 840(1), 33—44. https://doi.org/10.1111/.1749-
6632.1998.tb09546.x

McEwen, B. S. & Stellar, E. (1993). Stress and the individual. Archives of Internal Medicine,
153(18),2093-2101. doi:10.1001/archinte.1993.00410180039004

Ondicova, K., & Mravec, B. (2010). Multilevel interactions between the sympathetic and
parasympathetic nervous systems: A minireview. Endocrine Regulations, 44, 69-75.
https://doi.org/10.4149/endo 2010 02 69

Ross, A., & Thomas, S. (2010). The health benefits of yoga and exercise: A review of
comparison studies. The Journal of Alternative and Complementary Medicine, 16(1), 3—12.
https://doi.org/10.1089/acm.2009.0044

Salimetrics LLC. (2019). Cortisol Saliva Collection. Retrieved from
https://salimetrics.com/analyte/salivary-cortisol/saliva-collection/

Selye, H. (1950). Stress and the general adaptation syndrome. British Medical Journal, 1, 1383—
1392.

Sterling, P., & Eyer, J. (1988). Allostasis : A new paradigm to explain arousal pathology. In S.
Fisher & J. Reason (Eds.), Handbook of Life Stress, Cognition and Health (pp. 629-649).
New York, New York: John Wiley & Sons, Inc.

Sweere, J. (2019). Yoga for stress. Retrieved from
http://www.stressedouthumans.com/yogaforstress#

Ulrich-Lai, Y. M., & Herman, J. P. (2014). Effects of work-related stress. Nature Reviews
Neuroscience, 10(6), 397-4009. https://doi.org/10.1038/nrn2647 Neural

West, J., Otte, C., Geher, K., Johnson, J., & Mohr, D. C. (2004). Effects of Hatha Yoga and

African dance on perceived stress, affect, and salivary cortisol. Annals of Behavioral
Medicine, 28(2), 114—118. https://doi.org/10.1207/s15324796abm2802

25



APPENDICES

Appendix A. IRB Approval

IRE #: IRB-FY2018-380

Title: Learning to Relax: Stress Reduction Stralegies
Creation Date: 11-30-2018

End Date: 1-18-2020

Status:

Principal Investigator: Amber Abamathy

Review Board: MsU

Sponsor;
Study History
Submisslon Type Initial Review Type Expedited Decision
Key Study Contacts
Contact
Member Ambar Abarnathy Role Principal Investigator amberabernathyfimissouristate. edu
Contact
Member Dallas Robinson Role Primary Contact Robinson? 7 2@lve.missouristato.edu
Contact
Member Dallas Robinson Rola Co-Principal Investigator Robinsoni 7 2@ e missouristala adu
Contact
Member Tabetha Hopke Role Co-Principal Investigator tabethat 788 @ ve. missouristate adu

26



Initial Submission

1 . Eanmrnl Information

1A,

1B.

1C,

What Is the full title of the research protocol?

Laarning to relax: Examining the impact of stress reduction techniques on salivary cortisol

Abstract/Summary

Please provide a brief description of the project (no more than a few sentences).
College studants have a high prevalence of mental health problema and thal number seems 1o be
incraaning (Lipson el al,, 2015; Reetz ot al,, 2017). According Lo the Healthy Minds Study, 34.4% of
college students surveyed (n = 42,210) had of least one mental health problem like anxdety,
depression, or sefious thoughts of sulcide (Lipson et al,, 2015),

There is avidence that relaxation techniques can ba useful In overall stress managament (Van
Rhanen ot al., 2005), and short-tarm Interventions like computer-based blolesdback of yoga could
be ways to give students a tima flendly and indapandent way to manage tha physiological
symploms of stress and anxbety. The purpose of this study ks to compara the impact of a blofesdback
Intervantion, a yoga intervention, and a control on ths stress responss as measured by salivary
cortinol levels and self-report variables like anxiaty and distress, as well as axamining factors that
may influence participant responss to the Intervention.

Who is the Principal Investigator?

This MUST be a faculty or staff member.

Name: Amber Abermathy

Organlzation: Paychology

Address: 801 § Nalional Ave , Sprngfield, MO 65887-0027
Phone:

Emall: ambarabarmathy@missouristate. edu
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10,

1E.

1F.

Who is the primary study contact?

This person may be the Principal Investigator or someone else (facully, staff, or
student). This person, in addition to the P, will be included on all correspondence
related to this project,

Mame: Dallas Robinson

Organization: Psychology

Address: 901, 5, Mational Avenus , Springfield, MO 65897-0027

Phone:

Email; Robinson7 72 ve.missouristate. edu

Select the Co-Principal Investigator(s).

This MUST be a faculty or staff member. Persons listed as Co-Pls will be required to
certify the protocol (in addition to the Pi). This person will also be included on all
correspondence related fo this project.

Name: Dallas Robinson

Organization: Paychology

Address: 901, S, Natlonal Avenue , Springflald, MO B5897-0027

Phone:

Email; Robinson772@live.missouristate. adu

Mame: Tabetha Hopke

Organization: Psychology

Address: 901, S. National Avenue , Springfield, MO 65897-0027
Phone:

Emaill: tabethab7a89@live. missouristate.edu

Select the Investigator(s).

An invesligator may be facully, staff, student, or unaffiliated individuals.
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Describe the proposed project in a manner that allows the IRB to gain a sense of the
project including:

* the research questions and objectives,

* key background literature (supportive and contradictory) with references, and

* the manner in which the proposed project will improve the understanding of the
chosen topic.

Cortisol and the Stress Responss

Sell-regulation is the Integrative functioning of emotional and physiclogical regulation 1o maintain or
reastaplish homeostasis, where tha physiologlcal systems in the body ara all at thalr oplimal levels
(Sapolsky, 2004), This can be measured through the functioning of the autonomic nervous system
(ANS) (Crockett at al,, 2011). Tha ANS is responsibla for reguisting bodily systems like respiration,
hean rate, eto, Maintaining a physiclogical balance is essential to maintaining good health, and
homeostasis can ba disrupted by prolonged activation of the siress responsa, which can ba defined
as a netwark of physiological responses in reaction to a threal or stressor, whether real or percelved
{Sapolsky, 2004, Crockelt ot al., 2011). This prolonged activation can lead to chronlc stress and
other assoclated problems,

Chronlo stress has been linked to several health related problems in areas of fine motor
perfarmance, attention, and cognitive function (Carroll & Winslow, 2017). When snergy is conatantly
mabllized in the stress response, fatigue occurs because the body is unable to store energy
{Sapolsky, 2004), This can be even more detrimental when the stress-responsa is activated due 1o
an Imagined threat or a psychological stressor. Thore are several components to psychalogical
stressors that contribute to anxiaty, such as a lack of predictabllity, lack of control, and an
Inappropriate Interpretation of the stressor (Sapolsky, 2004), Anxiety can be accompanied by
physiologlcal symptoms like increased heart rate, sweating, and rapid breathing, as well as distress
and an Inabliity to functlon. (Tabachnlok, 2015),

One of the ways the stress response can ba measured (s through the analysis of cortisol levels
from participant sallva samples, Psychological stressors cause the activation of

the hypothalamus-pituitary-adrenal (HPA) axis, increasing levels of several hormanes including
corlisol, Cortlscl Is a glucocorticold hormone released when stimull interpreted as a potenthal
physical or psychological threat stimulates the HPA axis (Byrd-Craven et al., 2012). Chronic
dysregulation or excessive secretion of cortisol has been shown to have detrimental long-term
effects on both physical and mental health (Ralson & Miller, 2003),

The Trier Soclal Stress Test (TSST) has been shown to stimulate the siress response in a
rasearch satling. This test has been found to Increase levels of sallvary cortisol to 2 to 4 elevations
above baseline levels (Kirschbaum et al,, 1983). The TSST typically consists of a ten-minule
anticipation period and a len-minute test period where the participant defivers a free speech and
performs mental arithmatic in front of an audience, When this test is administered, salivary cortisol
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has bean shown to peak ten minutes afler administration (Kirschbaum et al., 1893; Gordis et al.,
2006).

Biofeadback

Biofeedback is a method of helping individuals regulate ANS functioning and leam how to becoma
aware of physiological processes llke muscle tension, breathing, heart-rate variability, etc., and then
work to change them (Ratanasiripong, 2008; Ratanasiripong, 2015). Peripheral

biofeedback provides feedback based on activity in the body, while neurcfeedback provides
feedback based on activity in the brain (Crockett et al., 2011). Peripheral biofeedback can be used to
target the physiologlcal symptoms associated with anxiety through a feedback loop in which
information about the participant's experience can be used to inform the clent's self-reguistion
{Crockel et al,, 2011). This could eventually teach individuals to control and reduce those sympltoms.

Biofeadback typlcally has three stages: 1) acquiring awareness of the maladaptive

physiological responses 2) leaming to control those responses using techniques like deep breathing
and passive muscle relaxation 3) transfarring that control to every day life (Camoll & Winslow, 2017),
This technigue has been shown 1o be effective In reducing stress asscciated with every day hassles
and anxiaty (Carroll & Winslow, 2017), In Carroll and Winslow's 2017 study, a condensed
90-minute biofeadback training method was used Incorporating diaphragmatic breathing and stress
Inoculation training. The experimantal group wiss compared to a control group using physiclogical
measures of the ANS response and cortisol measures of the stress responsa, as well as perceived
stress lavals using the stale portion of the State Tralt Anxiety Inventory. Those in the blofeedback
condifion had a statistically significant reduction In cortisol, but not in ANS stress response or
percalved stress from pre-training to post-training. These results support the efMcacy of a
condensed blolesdback mathod, but also show the Importance of additional iIndividual practice time
(Carrall & Winslow, 2017),

In anather study, participants In the biofesdback condition using a diaphragmatic

breathing lechnigue axperienced a significant reduction In cortisol from pre-tralning to post-tralning,
but the control group did not {Carroll & Winslow, 2017). In a differant study, a four-week
blofeadback Intervantion showed a reduction in both siress and depression, and a statistically
significant reduction In anxlety when compared to the control group (Ratanasidpong, 2015). Those in
the contral condition actually had a slight increase in reporied depression and stress.

Haart rate varability (HRV) ls ona method of blofeedback, looking at the beal-to-beat changes

in heart rate, Low HRV has been linked to psychopathologies like anxiety disorders and substance
use disarders during craving states (Hanriques of al., 2011; Thurstone & Lajole, 2013). HRV
blofesdback has been shown to reduce stress and mean sallvary cortisol levels, one of the more
commaon ways of measuring the stress response (Thurstona & Lajole, 2013). Research has
suggested that compuler-based blofeedback may be beneficlal for siress management. The use of a
compuler based biofeadback program significantly decreased levals of both slate and trall anxiety in
college students (Henriques at al., 2011). This blofeedback program used & finger pad to irack the
usar's heart rate and displayed a graph showing the user's real time heart rate, whaora a smooth lins
Indicated relaxation. This intervantion lasted four weeks and was individualized so the parlicipants
eould practice blofeedback on their own. There is a need for mare in depth rmesearch on
computer-based biofesdback and its potential benefils, as well as how effective a short tarm
intervantion is.
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One of the genaral guldelines for biofsadback is that lo devalop the skill it is necassary
for participanis to take an active rola In practicing, bul there |s still debate on the amount of
lima, method of biofeedback, and sessions necessary for efficacy (Camrol & Winslow, 2017).

Yoga
In tha broades! sensa of the lerm, yoga could ba considarad a practics that involves postures

{poses) of thi physical body (asanas) and controlled breathing (pranayama). Gantle yoga, which
will be tha focus of this study, is o low Intensity yoga practice, While this type of class still uses
pctiva poses, thass poses are nol meant to be physically demanding or increase heart rate. Gentle
yopga classas and falrly slow-paced, maybe taking several breaths per pose Instead of the "ona
braath one moveman!” style of & powar vinyasa praclice, and are meant io be nocessible 1o students
with & wide rage of physical activity levels,

Many times, thera is a mindfulness meditation component to yoga practics. According to Kabal-Zinn
(1682), maditation is the practice of directing the thoughts, while mindfulnass mediation the practice
of disconnacling from thoughts and simply noticing tham without judgemaent. This mindfulness
maditation companant |8 what fostars the mind-body connaction that is traditionally associated with
yoga, and on [ts own has been shown 1o be beneficial In siress reduction (Carison, Speca, Palel,

& Goodeyha, 2003). Although mindfulness meditation component of yoga classes can also vary
greally, classes frequently Involve a focus on breath and connecting breath with postures in specific
wirys which can assist studenis in disconnecting from thair thoughts,

Implemantation of a yoga practice has previously been shown fo decrease paychological stress
maeasuras aa wall as biological strass markers (Riley & Park, 2015, Ross & Thomas, 2010). It has
also been ahown that one saasion of Hatha yoga immadiately decreased salivary cortisol, percaived
slrass, and negative affect (Wast &t al,, 2004}, The duration and type of yoga practics usad in
studios Involving yoge however varles greatly. This study aims to add 1o the existing base of
research by axamining whether one session of gentle yoga could aasist in recovery of the stress
rasponas system as assassed through measuramant of salivary cortisol,

Check all research activities that apply:

v Audio, video, digital, or Image recordings
Biohazards (e.g., rDNA, infactious agenls, select agenis, toxins)
v Blological sampling (other than blood)

Blood drawing
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Class Protocol (or Program or Umbralla Protocol)
Data, not publicly available
Data, publicly available
Decaption
v Deavices
J Diet, exercise, or sleap maodifications
Drugs or biologics
Focus groups
< Intermat or amall data collection
Materials that may be considered sensitive, offensive, threatening, or degrading
Mon-invasive madical proceduras
¥ Observation of participanis
Oral history
Placabo
Record review
Spaciman resaarch
Surgical procedures
¥ Survays, questionnaires, or Interviews (one-on-one)
Surveys, questionnaires, or Interviews (group)

Other

Describe the procedures and methods planned for carrying out the study. Make sure to
include the following:

® site selection,
® the procedures used to gain permission to carry out research at the selected
site(s),
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2C,

® data collection procedures,
® and an overview of the manner in which data will be analyzed.

Provide all information necessary for the IRB to be clear about all of the contact human
participants will have with the project.

Participants will be recrulted from the community through paychology courses in a largs mid-weastem
university. Students will recelve course credit or exira cradit for thalr participation. The study will ba
conducted in m research lab in the paychology bullding on campus. Participants will b randomily
assigned o a control condition or a condition teaching ALIVE blolesdback software. Tha
biofeadback software will measure haart rate and breathing smoothness through a finger pad.

Participants will be given an informed consent decumant axplaining the study upan eniry. Saliva will
ba collected immediately before baginning the Trier Social Siross Test (TSST) to establish o
baseline stress response measured by cortisol levels. There will bo two resaarchars in the room, one
acting as ths judge and the other callecting saliva and giving instructions. Tha TSST consisis of a
tan minute anticipalory perod whaere participants will prepare & spesech as if on a job interview
followed by five minutes of the interview and five minutes of a mathematical activity. Saliva will bo
vollected again ten minutes after the complation of the stress test. Participants will then ba assigned
lo receive the ALIVE blofeadback intervention, the yoga intervention, or the control condition for
thirty minutes. Saliva will bo collected ten minute after complotion of the Intervention. Thaen,
participants will ba given sevaral surveys through Guaitrics; the order in which they will be prosenied
will b counterbalanced. Saliva will ba collected for a final time 30 minutes after baginning the
BUMVEYR,

Attach surveys, questionnaires, and other soclal-behavioral measurement tools, if
applicable.

2D, — N

i-T-itam-acor fal-working-3-roader,
C - DASS 21 pdf
IPIP formatied right docx
Demographic Questionnaire - B.docx
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3A.  Specify the participant population{s). Check all that apply.

¥ Adults
Children (<18 years)
Adults with decisional impairmant
Nen-English speaking

¥ Student research pools (2.9, psychalogy)
Specify:

sludents enrolled in select courses in the psychology department

Pragnant women or fetuses
Prisoners

Unknown (e.g., secondary use of data/specimans, non-targated surveys, programiclass/umbrella
protocols)

38 Specify the age(s) of the individuals who may participate in the research.

Participants will be age 18 and older,

Describe the characteristics of the proposed participants, and explain how the nature of
ac. the research requires/justifies their inclusion.

Participants will be college students from psychology classes. They will recelve course credit for their
participation, and potentially & useful intervention meant to decrease stress levels,
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Frovide the total number of participants (or number of participant records, specimens,
3D, etc.) for whom you are seeking Missouri State IRB approval.

100 participants.

Estimate the time required from each participant, including individual interactions, total
3F.  time commitment, and long-term follow-up, if any.

Total: Appraximatsly 1,5-2 hours of participation.

Describe how potential participants will be identified (e.g., advertising, individuals known
to Investigator, record review, etc.). Explain how investigator(s) will gain access to this

- population, as applicable.

Parlicipants will be identified based on thaelr anfolimaent in paychology coursas.

Describe the recruitment process; including the setting in which recruitment will take
place, Provide coples of proposed recrullment materials (e.g., ads, flyers, website
3H.  postings, recruitment letters, and oraliwritten scripts),

Participants will ba able to sign up for this study online and select from a variety of diferent research
projects and timasiots avallable.

3H.1.  Atach recruitment materials, if applicable.
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Will participants receive compensation or other incentives (e.g., free services, cash
3l.  payments, gift certificates, parking, classroom credit, travel reimbursement, etc.) to
participate In the research study?

 Yes
Describe the incantive, including the amount and timing of all payments.

Participants in an Introductory psychology course will recelve 4 research credits (1 per half
hour of participation). Partlcipants in other psychology classes will be offered axtra cradit

Mo
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4. informed Consent

From the list below, indicate how consent will be oblained for this study.

Check all that apply.

< Writtan/signad consant by the subject
Written/signad consent (parmission) for a minor by a Parent or Legal Guardian

Whiitlen/signed consent by a Legally Authorized Representative (for adults incapable of
consanting),

Raques! for Walver of Dosumentation of Consenl (e.. Verbal Consanl, Anonymaous Surveys,
alc.)

Walver of parental permission

Consant will not be obtalned from subjects (Walver of Conaent)

Dascribe the consant process including where and by whom the subjects will be
approached, the plans to ensure the privacy of the subjects and the measures lo ensure
that subjects understand the nature of the study, its procedures, risks and benefits and

in that they freely grant their consent.

Partlcipants will be prasented with a hard copy of the informaed consant documaent and given time to
rmad |t All partlcipant information (survey responses, sallva samples) will ba identified with a numbaer
o ensure privacy. Tha mathod of the study will be described, as wall as any potential risks and
banefits. Finally, thay will sign the documeant If thay wish to continue thair participation, and if nol,
thay will be excused from the study.

Aftach all copies of informed consent documants (written or verbal) that will be
4B.1.  used for this study.

A -Consent docxSample documaents. Informed Consent Examples

Aftach all coples of assent documents that will be used for this study, if
4B.2, applicable.
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5. Riska and Banefils

Describe all reasonably expected risks, harms, and/or discomforts that may apply to the
research. Discuss severity and likelihood of occurrence.

SA.  Consider the range of risks - physical, psychological, social, legal, and economic.
To elicit the siress response, parficipants will take the Trier Social Stress Test. This may cause
mild discomiort or distress in some participants, but the components are not unlike what stiudents
are required to do in class: public speaking and pedorming mental arithmetic. Participants in the
yoga group will ba parforming light physical activity but the activity is not meant to be challenging or
increase heart rate,

Describe the steps that will be taken to minimize risks and the likelihood of harm.

5B.
Participants will ba informed prior o armiving for ha study that they may be asked 1o take partin a
yopa practios or usa biofeadback software. Thay will be given Instructions during the tesl, and the
resaarchers will axpiain the nature of the TSST to participants upon complation of the study.

List the potential benefits that participants may expect as a result of this research study.
State if there are no direct benefits to individual participants.

The biofesdback and yoga Interventions have been shown to reduce stress levels and feelings of
anxlety.

Describe any potential indirect benefits to future subjects, science, and society.
60, —

This research will further the understanding of shori-term blofeedback and yoga interventions and
the Impact they have on siress response recovery and seff-report variables.
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5E,

Discuss how risks to participants are reasonable when compared to the anticipated
benefits to participants (if any) and the importance of the knowledge that may
reasonably be expected to result,

Tha TSST |s a asmall stressor that mast will have experenced before. If participants can
batter ragulate their stress response when presented with this stressor, i i8 possible that ability 1o
copa wil translate Into thelr every day ives making the use of the tesl reasonabie.
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5. Lata Colleghon

Missouri State University is committed to keeping data and information secure. Please
review the Missourl State Information Security policies. Discuss your project with the MSU
Information Security Office or your College’s IT support staff if you have questions about how
to handie your data appropriately.

Statement of Principal Investigator Responsibllity for Data
The principal invastigator of this study is responsible for the storage, oversight, and
disposal of all data associated with this study. Data will not be disseminated without the

BA,
explicit approval of the principal investigator, and identifying information associated with
the dala will not be shared,
By checking this box, all personnel associated with this sludy understand and agree 1o the
Statement of Principal Investigator Responsibility for Data.
- How will the data for this study be collectstored?

Check all that apply.

¥ Electronic storage format

On paper

Describe where the data will be stored (e.g., paper forms, flash drives or removable
media, desktop or laptop computer, server, research storage area network, external
source) and describe the plan to ensure the security and confidentiality of the records
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60.

(e.g., locked office, locked file cabinet, password-protected computer or files, encrypted
dala files, database limited to coded data, master list stored in separate location).

Al minimum, physical data should always be secured by lock and key when slored.
Electronic dala should be stored on Universily secure servers whenever possible (Office
365 or other secure campus server). If data has to be stored off campus, the file should
be encrypled and the device password prolecled. Additionally, any dala to be shared
outside the University network will require a SUDERS request be filed and approved.
See hitps./imis.missouristate. edu/Ceniral/suders/creal...

Sallva samples will be stored in a refrigorator located In a private research lab on tha fourth floor of
the paychology building. Only tha primary investigator and membars of the mesarch feam will have
acoess to this room. For queationnaires, the anling survay aystem Qualtrics will be used. Participants
will antar i participant number, (he sama number that will be linked to the saliva samples so thal tha
participants nama will only ba found on the informed consent document. Infarmed consant forms will
ba stored In a looked cabinet in the ressarch lab.

Describe how data wlll be disposed of and when disposal will occur,

Al minimum, Federal regulations require research records lo be relained for al leasi 3
years after the completion of the research (45 CFR 46). Research that involves

identifiable heailth information Is subject to HIPAA regulations, which require records fo
be retained for at least & years afler a participant has signed an authorization. Finally,
funded research projects may require longer retention periods, you may need to follow

the sponsoring agency guidelines.
Informad consont documants will be kept in a locked cabinat in the ressarch lab for thres yearn after
the complation of the study and then will be shredded
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Is this study externally funded?

TA,
For axample, this research is funded by a source outside Missouri State; a federal
agency, non-profit organization, etc.

Yos
v No

Polantlally (this study is being submitted for funding, but has not yet been awarded)

Is this study internally funded?
7B.

For axample, this research is funded by a source Inside Missouri State; departmental
funds, the Graduate College, etc.

v Yes
Please list the internal funding source,

Misaourl State Unlversity Graduate College

Mo

Potentially (this study Is baing submitted for funding, but has not yel bean awarded)
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Does your study contain protected health information (PHI)?

PHI is any information in a medical record or designated record set that can be used fo
identify an individual and that was created, used, or disclosed in the course of providing
a a health care service, such as a dlagnosis or treatment.

Yas

¥ No
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.':i Supporting Documentabion

Human Subjects Training Certificates

Attach human subjects training certificates for all isted personnel. To access your
lraining documents, please go to CITI Training.

Dallas CIT), pdf

Dallas CIT| 3.pat

Dallas CIT| 2.pdf

CITI training. paf
1mbarnn Iti,

2nbarm it
Jnbarnathyoiti,
dpbarmathyoitl,
Hnba aitl,

HIPAA Training Certificates

o8,
Altach HIPAA lraining certificates for all isted personnel, if applicable. To get more
Information about HIPAA training and/or to access your training documents, please go
to HIPAA Information for Researchers.

Informed Consent Documents

ac.,
Attach all coples of informed consent documents (written or verbal) that will be used for

this study.
A -Consent .docxSample documents: Informed Consent Examples

Assent Documents
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oD,
Attach all copies of assent documents (written or verbal) that will be used for this study.

Sample documents: Assent Examples

Recruitment Tools

Attach copies of proposed recruitment tools.

Surveys/CQuestionnaires/Other Social-Behavioral Measurement Tools

9F.  Attach surveys, questionnaires, and other social-behavioral measurement tools.
aagli-7-ltem-scoring-criginal-working-3-reader. pdf
C - DASS 21.pdf
IPIP formatted right.docx
Demographic Quaestionnalre - B.docx

Other Documents
8G.

Attach any other documents that have not been specified in previous questions, but are
neaded for IRB review.
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| {} Additional Information

10A.  Would you like to add additional information?

Yas

¥ No
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Appendix B. Informed Consent
Informed Consent

TITLE: Learning to Relax: Changing the Stress Response

INVESTIGATORS: Dallas Robinson, B.S., Missouri State University
Tabetha Hopke, B.S., Missouri State University
Amber Abernathy, Ph.D., Missouri State University

PURPOSE: The purpose of the study is to better understand the stress response and how to
reduce it through different relaxation techniques.

VOLUNTARY: This study is completely voluntary. You may refuse to answer any questions or
choose to withdraw from participation at any time without any penalty or loss of benefits to
which you are otherwise entitled.

WHAT DO YOU DO? Participants will be taking part in a mock job interview and a math-
based activity. They will then be randomly selected to learn a computer based relaxation
technique, a yoga based relaxation technique, or be allowed to relax on their own. Saliva will be
collected four times to assess stress levels. Participants will then complete a series of
questionnaires through Qualtrics, an online computer program.

RISKS: This project contains minimal risks. There may be some discomfort during the mock
interview and math activity.

BENEFITS: Participants will learn and practice different ways to relax, which may lead to a
reduction in overall stress levels and an increase in ability to handle stress. Participants will
receive compensation in the form of research credit or extra credit.

CONFIDENTIALITY: Your answers are entirely confidential, and will not be revealed to
anyone other than the researchers conducting the study. Only your arbitrary participant
identification number will link you to data you provide. Your confidentiality will be maintained
in that your name will not appear on the survey or in the published study itself. Any written
results will discuss group findings and will not include information that will identify you.
Research records will be stored securely and only researchers and individuals responsible for
research oversight will have access to the records. Data will be stored on a secure computer
with file encryption software for three years after the study completion.

CONTACTS: If you have any questions regarding the study, please contact Dallas Robinson at
Robinson772@live.missouristate.edu

You have read and fully understand the consent form. You attest that you sign it freely and
voluntarily.

Signature Date
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Appendix C. Demographic Questionnaire

Please Circle The Answers Below That Best Represent You Currently

1.) lam 18 19 20 21 22 23 24
2.) lam male female
3.) Relationship Status:
Married Cohabitating Divorced Widowed Committed
Relationship Dating Single
4.) Your ethnicity:
Caucasian American Indian African-American/Black Biracial
Hispanic/Latino Asian/Asian-American Other
5.) Your current grade level (select one):
____Freshman ___ Sophomore ____Junior ____Senior
___Other ___Graduate student ___ Not applicable
6.) Please estimate your income:
__S0-5$10,000 __$10,000-520,000 __ $20,000 - $30,000
__$30,000-540,000 __ $40,000-$50,000 __ $50,000 - $60,000
__$60,000-570,000 ___ $70,000-$80,000 __ $80,000-90,000
__ 590,000 -5100,000 __ $100,000-$110,000 __ S Over $110,000
7.) Do you smoke or use nicotine? __Yes ___No
8.) How long ago did smoke or use nicotine?
___0-30min ___30-60min ____1-2hours ___ 2-3hours
__3—4hours __4-5hours ___5-6hours ___ 6—-7hours ___ 7+ hours
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9.) How long ago did you have caffeine?
___0-30min ___30-60min ____1-2hours ___2-3hours

__3—-4hours __4-5hours ___5-6hours ___ 6-7hours ___ 7+ hours

10.) How long ago did you eat?
___0-30min ___30-60min ____1-2hours ___ 2-3hours

__3—4hours ___4-5hours ___ 5-6hours ___ 6-7hours ___ 7+hours

11.) How many days/ week do you typically exercise?

1 2 3 4 5 6 7

12.) Do you practice any form of meditation or mindfulness? ___ Yes No

Appendix D. Acceptance and Action Questionnaire I1 (AAQII)

Below you will find a list of statements. Please rate how true each statement is for you by
using the scale below to fill in your choice.

1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7
never very seldom seldom sometimes frequently almost always always
true true true true true true true

1. My painful experiences and memories make it difficult for me to live a life that |
would value.

2. I'm afraid of my feelings.

3. | worry about not being able to control my worries and feelings.

4. My painful memories prevent me from having a fulfilling life.

5. Emotions cause problems in my life.

6. It seems like most people are handling their lives better than | am.
7. Worries get in the way of my success.

TOTAL
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Appendix E. Depression, Anxiety, and Stress Scale (DASS 21)

21

Please read each staternent and cirche a number 0, 4, 2 or 3 which indicates how much the statement applied to you

guer the pastweek There are no right or wrong answers. Do not spend too much time on any STEtement
The roing scole is of follows:

0 Déd ot apply to me at all - NEVER
1 Applied to me 1o some degree, or some of the Time - SOMETIMES
2 Applied to me to 8 considerable degree, or a good part of time - OFTEN

5 Applied to me very much, or most of the time - ALMOST ALWAYS FOR OFFICE LISE
N § O AA D A 5

I fzund it hard to wind down o|l1]12]3
I 'was gware of dryness of my mawth o|l1]2]3
I couldn't seem o experience any positive feeling at all o|l1]|2]3
| experienced breathing difficulty (eg, excessively rapid breathing, olaslzls
breathlessness in the absence of physical exertion)

I fiound it difficult 1o work up the initative to do things o|l1]|z2]|3
I tended to ower-react 1o situations o|l1]2z2 3
| experienced trembling (&g, in the hands) o|1]2 3
I felt that | was using a lot of nervous energy o|1]2z2 3

I'was worried about situations in which | might panic and make a fodl of

ryself

I felt that | had mothing to look forward to o|1]2z2 3
| found rmiyself getting agitated o|1]z2 3
1 found it difficult to relax o|1]2 3
1 felt down-hearted and blue i) 1| 2 3
1'was intolerant of anything that kept me from peting on with what | was o 1 | 2 .
daing

1 felkt | was close to panic i 1] 2 3
1'was unable to become enthusiastic about anything o|l1]|z2]|3
I felt | wasn't worth much as a person o|1]|2 3
| fedt that | was rather touchy o|1]|2 3

1'was aware of the action of my heart in the absence of physicalexerton (=g,

sense of heart rate increass, heart missing 3 beat) I I

| fedt scared without any good reason o|l1|z2]|3

| felt that e was meaningless 0 1]z 3
TOTALS
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Appendix F. International Personality Item Pool (IPIP)

Very Moderately | Neither Moderately | Very
Inaccurate | Inaccurate | Accurate nor | Accurate Accurate
Inaccurate

Often feel blue.

Dislike myself.

Am often down in the dumps.

Have frequent mood swings.

Panic easily.

Am filled with doubts about
things.

Feel threatened easily.

Get stressed out easily.

Fear for the worst.

Worry about things.

Seldom feel blue.

Feel comfortable with myself.

Rarely get irritated.

Am not easily bothered by
things.

Am very pleased with myself.

Am relaxed most of the time.

Seldom get mad.

Am not easily frustrated.

Remain calm under pressure.

Rarely lose my composure.

Very Moderately | Neither Moderately | Very
Inaccurate | Inaccurate | Accurate nor | Accurate Accurate
Inaccurate

Feel comfortable around people.

Make friends easily.

Am skilled in handling social
situations.

Am the life of the party.

Know how to captivate people.

Start conversations.

Warm up quickly to others.

Talk to a lot of different people
at parties.

Don't mind being the center of
attention.

Cheer people up.

Have little to say.

Keep in the background.

Would describe my experiences
as somewhat dull.

Don't like to draw attention to
myself.

Don't talk a lot.

Avoid contacts with others.

Am hard to get to know.

Retreat from others.

Find it difficult to approach
others.

Keep others at a distance.
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Very
Inaccurate

Moderately
Inaccurate

Neither
Accurate nor
Inaccurate

Moderately
Accurate

Very
Accurate

Believe in the importance of art.

Have a vivid imagination.

Tend to vote for liberal political
candidates.

Carry the conversation to a
higher level.

Enjoy hearing new ideas.

Enjoy thinking about things.

Can say things beautifully.

Enjov wild flights of fantasy.

Get excited by new ideas.

Have a rich vocabulary.

Am not interested in abstract
ideas.

Do not like art.

Avoid philosophical
discussions.

Do not enjoy going to art
museums.

Tend to vote for conservative
political candidates.

Do not like poetry.

Rarely look for a deeper
meaning in things.

Believe that too much tax
money goes to support artists.

Am not interested in theoretical
discussions.

Have difficulty understanding
abstract ideas.

Very
Inaccurate

Moderately
Inaccurate

Neither
Accurate nor
Inaccurate

Moderately
Accurate

Very
Accurate

Have a good word for everyone.

Believe that others have good
intentions.

Respect others.

Accept people as they are.

Make people feel at ease.

Am concerned about others.

Trust what people say.

Sympathize with others'
feelings.

A easy to satisfy.

Treat all people equally.

Have a sharp tongue.

Cut others to pieces.

Suspect hidden motives in
others.

Get back at others.

Insult people.

Believe that I am better than
others.

Contradict others.

Make demands on others.

Hold a grudge.

Am out for my own personal
gain.
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Very
Inaccurate

Moderately
Inaccurate

Neither
Accurate nor
Inaccurate

Moderately
Accurate

Very
Accurate

Am always prepared.

Pay attention to details.

Get chores done right away.

Carry out my plans.

Make plans and stick to them.

Complete tasks successfully.

Do things according to a plan.

Am exacting in my work.

Finish what I start.

Follow through with my plans.

Waste my time.

Find it difficult to get down to
work.

Do just enough work to get by.

Don't see things through.

Shirk my duties.

Mess things up.

Leave things unfinished.

Don't put my mind on the task
at hand.

Make a mess of things.

Need a push to get started.
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