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Abstract
Exercise is necessary for individuals in our society today, not only for its physical
benefits but for its mental and emotional benefits as well. Yoga has been an up-andcoming exercise for people of all ages. Yoga has been shown to improve physical health
in many ways for different age groups; there has also been correlation between yoga and
improved mental health. In this research study, the relationship between yoga and the
mental health of college students is examined. The participants underwent a working
memory, attention-interference, and stress test before and after their semester of yoga.
The purpose of this study is to test the short-term benefits of yoga on the mental health of
college students after 1 month of practicing yoga.
Keywords: working memory, attention-interference, aerobic exercise
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The Short-Term Mental Health Effects of Yoga on College Students
There is vast evidence showing the health benefits of yoga for individuals of all
ages. Examples include improvements in heart function, blood pressure, and kidney
disease (Ross & Thomas, 2010). Yoga is known to alleviate the effects of anxiety,
depression, and stress. On a cognitive level, studies have demonstrated that the practice
of yoga improves mental health (Nangia & Malhotra, 2012). The purpose of this research
study is to evaluate the relationship between yoga, working memory, attentioninterference, and stress levels in college students after participating in yoga for one
month, twice a week.
Literature Review
In light of our growing population from a body mass standpoint, there has been
substantial research and evidence of the benefits of physical activity and exercise.
Health Benefits
ACSM guidelines state that everyone should be physically active for at least 150
min./week at moderate intensity or 75 min./week of vigorous intensity. If this continues
for at least 3 months, an individual is considered to be physically active. There is an
inverse relationship between physical activity and various health issues. For example,
more physical activity and/or exercise is associated with a decrease in all-cause mortality,
cardiovascular disease, metabolic diseases, and diabetes. As seen in Table 1.1, all the
different health outcomes as related to exercise are listed (Riebe, Ehrman, Liguori, &
Magal, 2018).
Along with this inverse relationship, ACSM explains there is a dose-response
relationship between the risk of CVD and physical activity or physical fitness. When one
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is active, his/her risk of having a cardiovascular disease decreases continuously the more
he/she is active. Furthermore, if an individual is physically fit, there is a dramatic drop in
CVD risk (see figure 1.0, Riebe et. al., 2018).
Cognitive testing. One’s mental capacity can be divided into multiple
subsections. An individual’s IQ is split up into Verbal and Performance IQ. Performance
IQ is broken up into perceptual organization and processing speed index. The Verbal IQ
is split into verbal comprehension and working memory index (Mireles, 2016). For this
study, working memory—which deals with the amount of information one can hold in
his/her mind like remembering a phone number—will be examined. Research studies
have tried to measure the effects of small bouts of aerobic exercise on working memory.
The participants with the least amount of working memory benefited most from exercise
(Sibley & Beilock, 2007). According to a different study with long-term physical activity,
cardiorespiratory fitness has been found to improve the cognitive functions in
preadolescent children (Kamijo, Pontifex, O’Leary, Scudder, Wu, Castelli, & Hillman,
2011).
Besides working memory, attention-interference will be tested using the Stroop
Test. The Stoop Effect website states that reading was automatic and a conflict arises
when the color of the word and the name of the color do not match. This causes
interference (The Stroop effect). MacLeod (1991) states the association between the two
is involuntary, and when the idea and name contrast one another, it takes a conscious
effort. However even with interference, improvements in attention can be made. Through
continuous maintenance, the effects of interference can be diminished and retrieving
information can be easier (Kane & Engle, 2002).
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Yoga. Yoga has been around for centuries and practiced by various peoples in
numerous countries. It encompasses a multitude of different breathing techniques,
meditation and inner reflection as well as the known physical movements and positions.
When the general population wants to get in shape, most go running, jogging, cycling,
bicycling, etc., which are all aerobic exercises. However, yoga can have the same
benefits—such as reducing heart rate and blood pressure—and more than aerobic
exercises. According to Ross and Thomas (2010), diabetes, multiple sclerosis,
menopause, kidney disease, and schizophrenia symptoms have been alleviated through
yoga. Another study found that short bouts of yoga had shorter reaction times and better
accuracy than that after aerobic exercise (Gothe, Pontifex, Hillman, & McAuley, 2013).
The mental health benefits have been studied in teenagers and suggested that yoga
could be used as a preventative method to retain their mental health (Khalsa, HickeySchultz, Cohen, Steiner, & Cope, 2012). Cognitive skills and mental health has also been
researched by Nangia and Malhotra (2012) with yoga teachers that practiced for a long
duration. In a different study, 17 college professors had been trained for 3 months, and
there were significant improvements in intelligence, memory span, and attention
(Anantharaman &Kabir, 1984).
The purpose of this study was to test the college students’ working memory,
attention-interference, and stress levels after one month of yoga classes. Participants
engaged in 55 minute yoga sessions two days per week for 4 weeks.
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Methods
During the first week of school, the researcher attended two of Mrs. Craze’s yoga
classes to discuss the research study and ask for participants. The participants were
obtained at this time due to not having started any practice of yoga. This allows the data
not to be biased and show an accurate difference for the study. A brief description was
given explaining the study:
I am working on my honors thesis which is contingent on the participants from
yoga classes. This study is voluntary and will not affect your grade in the class.
However, any participation will be greatly appreciated as I need this study in
order to graduate. I am examining the effects of yoga on short-term cognitive
function. If you are interested in participating in my study, please raise your hand,
and we can begin.
Out of both classes, 17 participants volunteered. The participants were then walked to the
AMG computer lab in order to fill paperwork and perform the pre-test. Before starting
the test, paperwork including the informed consent, PAR-Q, and demographic data sheet
was explained and filled out. Each participant was given an ID number that was only
known by that individual and the researcher. On the demographic data sheet, they were
asked to fill out: age, ethnicity, gender, year in college, physically active, and stress level
based off of a chart given.1 being Calm, and 5 being Agitated.
Next, the participants completed the first cognitive test called the Working
Memory Test. This test had various symbols appear subsequently and had the participant
remember these symbols. After the last symbol was shown for that set, they were given
choices as to which symbols were shown out of 8-10 total symbols. Not all the symbols
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that appeared on the screen were in the choices, and some choices were not shown at all.
The test went through multiple sets of symbols before giving each participant their score
which they recorded.
The second test was called the Stroop’s Test. This test demonstrated a word that
matched or did not match with the color shown. For example, the computer would show
the word red, but the word itself was in blue. The participants must select the correct
color as fast as possible. The only options of colors and words for this test were: red,
blue, orange, purple, and green. At the end of this test, two median times were given-the
median for words that matched the color and the median for words that did not match the
color.
All values were recorded and turned into the researcher for storing the
information. This completed the pre-test. After this stage in the study, the researcher
waited one month while the classes performed yoga as designed by Mrs. Craze for her
beginner classes. One month later, the participants that completed the pre-test were asked
to complete the post-test. They were reminded that this study was voluntary, and there
would be no consequences for wishing not to complete the study on their end. Due to this
fact, only 4 participants out of the 17 completed the post-test. The post-test was compiled
of the same tests: stress level, Working Memory Test, and Stroop’s Test. All values were
recorded by participants, and they were told they could contact the researcher for further
statistics regarding the group as a whole later. With this study, there was no need for
debriefing. This completed the data collection for the research study.
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Results.
Pretest analyses of the 17 participants that started the study demonstrated a
significant difference in performance from those who met ACSM physically activity
standards versus those who did not, F(4,13) = 4.668, p = .015. Post-hoc independent
sample t-tests revealed that the Stress Level Test was significantly high in students that
did not meet Physical Activity standards compared to students that did meet Physical
Activity standards, t (16) = 3.08, p = .007.
Descriptive statistics are found in Table 2.1. Each individual’s scores for all the
tests are displayed in Table 2.2. The means for each test improved from pretest to posttest
as seen in Table 2.3. Based off of this information with a sample size of 4, according to
Wilks’ Lambda, the Working Memory, Stroop’s Matched and Unmatched results did not
see a statistically significant difference from the pre-test to post-test, F(3,1)=8.05, p=.25.
Table 2.1
Descriptive Variables of Participants
ID
1

Age
21

Sex
M

2

22

F

3

20

F

Ethnicity
African
American
Caucasian

Year
Senior

Physically
Active
No

Senior

No

African
Senior
No
American
4
18
F
Caucasian
Freshman
Yes
Note: Physically Active is characterized as exercising at moderate intensity for 30 min. 3
times a week for 3 months.
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Table 2.2
Individual Results for Pre-and Post-test Stress, Working Memory, and Stroop’s Test
ID

Pretest

Posttest

Stroop’s
Stroop’s
Stress WM Matched Unmatched Stress WM Matched Unmatched
1
1
32
1003
1490
2
32
894
1268
2
4
51
841
1131
2
53
759
1006
3
4
43
941
1360
2
47
1060
1215
4
1
33
1302
1430
1
58
916
1189
Note: Stroop’s test results are in milliseconds. The stress level results are based on a scale
found in Appendix C
Table 2.3
Mean and Standard Deviation for Pre-and Post-test on the Short-term Mental Health
Effects of Yoga on College Students
Mean
Standard Deviation
Pre-Working Memory
39.75
8.995
Post-Working Memory
47.50
11.269
Pre-Stroops-Matched
1021.75
198.396
Post-Stroops-Matched
907.25
123.238
Pre-Stroops-Unmatched
1352.75
157.089
Post-Stroops-Unmatched
1169.50
113.849
Table 2.4
Wilks’ Lambda Multivariate Test for Physical Activity
Hypothesis
Value
F
df
.410
4.668
4.000
Note: computed using alpha = .05

Error df
13.000

p
.015

ηp2
.590

Table 2.5
Post-Hoc Independent Samples T-Test for Equality of Means for Stress Level Pretest

Equal
variances
assumed

t

df

p

3.08

16

.007

Mean
Difference

Std. Error
Difference

1.519

.493
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Discussion
As stated earlier, a decrease in health issues can be seen as a result of an increase
in physical activity up to a point (Riebe et al., 2018). One study looked at the effect of
long-term physical activity for young children and found cardiorespiratory fitness
improved their cognitive function (Kamijo et al., 2011). For this study, yoga was used as
the form of exercise due to all the benefits researched prior. Through yoga, symptoms of
menopause, diabetes, kidney disease, and more were alleviated by practicing this type of
exercise (Ross & Thomas, 2010). In another study, accuracy and reaction times improved
greater due to short bouts of yoga instead of aerobic exercise (Gothe et al., 2013). The
previous studies point to yoga having the same if not better benefits than aerobic
exercise. Having this in mind, it was the best choice to use yoga as the exercise
prescription for the participants in this study. All of the issues above were physiological
whereas this study focuses on mental benefits. This study wanted to examine the shortterm, cognitive effects of yoga after college students practiced for one month.
The working memory was the easiest section of an individual’s IQ to test under
the time restraints and receiving accurate data without participant or researcher error.
Working memory has been used in past studies to show the effects of aerobic exercise on
participants. The individuals with the least working memory showed the greatest
improvement (Sibley & Beilock, 2007). The other cognitive test administered was the
Stroop’s test. According to the Stroop Effect, when the color of the word does not match
up with the actual word, interference occurs (The Stroop effect). This association can be
such an automatic response that our brains have to consciously make a decision. This
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conscious effort can be improved and trained over time, and information can be
recovered faster and easier (MacLeod, 1991).
With the research found on these two tests, the tests were chosen to see the
cognitive effects of yoga on the college aged individuals. The studies performed prior
have not focused on the young adult or college-aged population. Studies have been
performed to observe the mental health effects of yoga on teenagers (Khalsa et al., 2012).
Another study focused on college professors and the effects of yoga after 3 months. The
study showed significant improvements in intelligence and memory for the participants
(Anantharaman &Kabir, 1984). This research study branched off of these to see what
effects or benefits could appear for healthy college-aged individuals.
Based on the statistics, there was no significant difference between the pre-and
post-test results for Working Memory, Stroop’s Test Matched and Unmatched, F(3,1) =
8.05, p = .25. With the sample size being extremely small, a statistically significant
difference was not found; however, the mean for each test showed improvement. With
this information and a greater sample size, a significant difference could be a possibility
for the future.
Improvements. If any adjustments could be made to this study, the obvious change
would be a larger sample size. Due to only 17 participants completing the pretest, only
those individuals could be used for the posttest. With college students, the Fall and Spring
semester is extremely busy, so there might be more participation during the Summer
semester. Also, with more of Mrs. Craze’s classes involved and completing the pretest,
the population to pull from for the posttest will increase. With a greater sample size, the
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standard deviations should decrease as well as the p-value. More statistics will be
available to analyze by comparing the age, gender, ethnicity, etc.
One factor that caused low participation was the opportunities given to the
students. If they did not participate in the study, there was no consequence, and they were
allowed to leave class early. If they did participate, no extra credit or monetary reward
was given. The participants, also, had to walk to a different building to use the computer
lab since there were no computers to use at their classroom location. These factors
contributed to students not participating, and solutions should be considered for future
research.
The last revision that would be valuable for the future is the Stress Test. The
Stress Test used had descriptive words accompanied by their numeric value. This test
showed a decrease in stress for 3 out of 4 of the participants. By labeling the test on a
least to most stressed scale, more accurate results would be received. With more clear
descriptors and more participants, a more significant difference-either statistically or
realistically- could be found for stress.
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Appendix A
Tables
Table 1.1
Evidence for Dose-Response Relationship between Physical Activity and Health Outcome
Variable

Evidence for Inverse
Dose-Response
Relationship

Strength of Evidencea

All-cause mortality
Cardiorespiratory
health
Metabolic health

Yes
Yes

Strong
Strong

Yes

Moderate

Insufficient data
Yes

Weak
Strong

Yes
Yes

Moderate
Moderate

Yes
Yes

Moderate
Strong

Yes

Strong

Functional health

Yes

Moderate

Colon and breast
cancers
Mental health:
Depression and
distress
Well-being:
Anxiety, cognitive
health, and sleep

Yes

Moderate

Yes

Moderate

Insufficient data

Weak

Energy balance:
Weight maintenance
Weight loss
Weight maintenance
following weight loss
Abdominal obesity
Musculoskeletal health:
Bone
Joint
Muscular

aStrength

of the evidence was classifies as follows:

“Strong” – Strong, consistent across studies and populations
“Moderate” – Moderate or reasonable, reasonably consistent
“Weak” – Weak or limited, inconsistent across studies and populations
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Appendix B
Figure 1.0

Note: Estimated dose-response curve for the relative risk of atherosclerotic
cardiovascular disease by sample percentages of fitness and physical activity. Studies
weighted by individual-years of experience. Used with permission from (104).
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Appendix C
Stress Scale Test

Circle the number that best describes your stress level right now.

3
Engaged

1Calm

2
Refreshed

5 Agitated

4 Nervous
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Appendix D
Working Memory Symbols Test

Symbols shown below one at a time for 1 second. Symbols will vary.

Choose all the symbols shown previously.
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Appendix E
Stroop Test
Press the correct letter for the color font of the word below. Words and colors will change
continuously.
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Appendix F
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