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ABSTRACT 
The aim of present study was to find the effect of cyclic meditation on high school athletes. 

A total of forty six students (male=26, female=20) who belongs to Track and Field team were 
enrolled for the study and completed the pre, mid and post parameters, and answered 
questionnaire before and after study, and twenty three yoga group students out of total students 
have done 35 days Cyclic Meditation (CM) program. Immediately effect of CM on 35th day showed 
many (following detail) significant changes and larger difference between both groups than 14th 
day. Yoga group Salivary Amylase (SA) was decreased significantly by 12.1 point (-44%, 0.04, 2-
tail), Blood Oxygen Level (BOL) was increased significantly by 0.5 point (1%, 0.04, 2-tail) and Pulse 
Rate (PR) was decreased significantly by 15.1 point (-18%, 0.00, 2-tail) as against Control group SA 
was increased significantly by 8.2 point (14%, 0.04, 2-tail), BOL was increased by 0.6 point and PR 
was decreased significantly by 10.8 point (-15%, 0.00, 2-tail). Decreased SA and PR, and increased 
BOL indicate improvement in terms of reduced stress levels after CA because of practice of CM. In 
addition, Yoga group Tension-Anxiety, Depression-Dejection and Confusion were decreased 
significantly, and rest of negative emotions were also decreased after 35 days due to continuous CM 
practice. Control group showed only decrease in Confusion but this decrease was less than Yoga 
group. Moreover, the positive emotion namely6 Vigor, was increased in Yoga group, more than 
Control group. All Yoga group scores ware superior to Control group in psychological part. This 
result indicates that Yoga can statistically reduce physical and mental stress which means Yoga 
helps to thin out stresses, and proved why ancient Yogi Patañjali has used the term thinning 
.Present author suggest that Yoga, especially CM, is suitable relaxation technique for high school 
athletes. 

Keywords: sports, athletes, yoga, high school student, physical stress, mental stress, 
relaxation technique, cyclic meditation 
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1. INTRODUCTION 
Japanese high school athletes’ ability is regarded as the high level in the world class 

match. This evaluation shows that how hard training they do in the high school andon the 
one hand some of them get good result, and on the other hand some of them are exhausted 
by hard training. The problem seems to lie in the fact that physical fatigue can affect mental 
condition such as you may have experienced in your past. The same with the converse, 
mental condition can affect physical. 

There has been a great discussion about the stress in (senior) high school especially 
in Japan because Japanese minors1who decides to die by one’s own hand are not rare2.This 
case is eccentric aspect of a serious social problem, of course, actually there many causes 
related refusal to attend school or mental diseases. Junior and senior high school student 
are always surrounded by many factors which are like study, examination, teachers, friends 
and club activities etc. Although these factor help forming their character, these can be 
negative stressors at the same time. One of Japanese city’s survey which object is senior 
high school and high school student has revealed that students “feel stress all of the 
time”(12.6%), “feel stress some of the time”(50.2%), total 62.8% of them feel the stress in 
daily life, and they answered that its cause is “about study”(66.7%), “about school”(52.0%). 
In addition, proportion of students who has “satisfying sleep” was limited 21.3%. 
(www.city.chofu.tokyo.jp) 

At this period of students are considered to be susceptible and adolescence, 
furthermore they usually start caring about a distinction between others, a one’s of 
identity, cooperation with co-students and one’s evaluation from surrounding others. 

Apart from these, teenager athletes show natural tendency toward insistence on 
competition result and they are often expected to win. This kind of tendency can be good 
motivation, but at the same time it easily can change into impatience or pressure which 
makes them train too hard or feel anxiety. They are considered to be in circumstance 
where they are liable to feel physical stress or mental stress or both compared with normal 
students. 

Burnout syndrome is grasped as result of miss-adaptation to athletic stress of 
athletes (Smith, 1986) and unsuitable approaches or challenging of sport’s activities links 
to an eating disorder, a depression and an overuse syndrome (Nagashima, 2002). Aoki 
(2003), Aoki and Matsumoto (1997), Asakura and Mori (2004) have pointed out that the 
ability of adapt to club activity is profound related mental stress for teenager athletes.Study 
of Kogayashi, Idemura, and etc. (2005) showed significant relation between “Club Activity”, 
“Schoolwork” and “Fatigue (indicated by scales of Difficult mconcentration, Laziness, 
Decrease in vigor, Decrease in motivation and Physical strange feeling)” in high school 
students by questionnaire; SFS-Y (Subjective Fatigue Scale for the Young adults). 
Researchers have proved relationship between mental stress and school environment and 
discussed connection between high school students and their environment. Therefore what 
should we do next is to find effective manner of coping with mental stress for them. 

The present author agree with Bethany’s (2015) in that school-based yoga may be 
advantageous for stress management and behavior. I believe that yoga, especially yoga-

                                                 
1
  under 20 years old 

2
  538 minors died by one’s own hand in 2014. (Sause: The breakdown of suicide in 2014. Cabinet Office   
Government of Japan,2014) 

http://www.city.chofu.tokyo.jp/
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based relaxation technique, can good influence teenagers. For example, the following show 
strong possibility of it. 

Rabindra, Pradhan and Nagendra (2014) have conducted study of stress 
management following yoga based SMET (Self-Management of Excessive Tension) 
program. It has revealed that the negative moods sub-scale of Profile of Mood States 
(POMS) was significantly reduced by SMET program. In mental disorders field,Hiramoto, 
Yoshihara and Kubo (2009) have revealed that Cyclic Meditation (CM) can effectively 
reduce stress-related symptoms of 20~50-year-old women and that these effects could 
maintain for 12 weeks. Furthermore they have suggested that CM can be a countermeasure 
of mental health and improve tolerance to stress. 

CM’s effect is not limited in improvement of mental health. Practicing cyclic 
meditation twice a day has appeared to improve the objective and subjective quality of 
sleep on the following night (Snjib and Shirley, 2009), and it reduces physiological arousal, 
simultaneously improving performance on tasks requiring attention (Balaram and 
Nagendra, 2010). In addition, Pailoor and Shirley (2009) have advocated that cyclic 
meditation improved memory scores immediately after practice and decreased state 
anxiety more than rest in a classical yoga relaxation posture3. 

As above-mentioned, CM is regarded as suitable manner of coping with mental 
stress for high school athletes. Little attention has been given to effect of CM on physical 
aspect. Hence the present study will be undertaken in order to prove an effectiveness of CM 
on mental stress and recovery of physical fatigue in high school athletes. It was also 
hypothesised that the cyclic meditation may effect physical and mental stress in high school 
athletes. 

2. METHODOLOGY 
2.1 Sample size: 

46 high school students(male=26, female=20, average age 16.1±0.9 years) who 
belongs to Track and Field team. 
2.2 Design: 

This study was used for two group pre-post controlled study. 
2.3 Methods: 

They were classified male and female group at first. After that, they classified again 
randomly into experimental group and control group.  

 Experimental group received instruction of cyclic meditation after their club 
activities when author could go to their school, and did self-practice of cyclic 
meditation after their daily works before having dinner every day. 
 Control group students’ environment was same as experimental group except 
what they did not learn cyclic meditation technique. 

2.4 Operational Definitions: 
2.4.1 Physical stress 

Physical stress is defined by increase of Salivary Amylase or Pulse Rate, decrease of 
Blood Oxygen Level due to Club Activity, sports training, in this study. 
 
 
 
                                                 
3
 classical yoga relaxation posture: Shavasana 
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2.4.2 Mental stress 
Mental stress in this study is defined by increase of stressed score which is indicated 

by Profile of Mood States questions and answered by high school athlete who joined this 
study. 
2.5 Intervention 
Cyclic Meditation 

Steps of Cyclic Meditation Duration (min) Rounds 
1: STRTING PRAYER 1 1 
2: INSTANT RELAXATION TECHNIQUE (IRT) 2-3 1 
3: CENTERING 5 1 
4: STANDING ASANAS4 
ⅰ) ARDHAKATI CAKRASANA – RIGHT SIDE 
ⅱ) ARDHAKATI CAKRASANA – LEFT SIDE 

 
3 
3 

 
1 
1 

5: QUICK RELAXATION TECHNIQUE (QRT) 5-7 1 
6: SITTING ASANAS 
ⅰ) VAJRASANA 

ⅱ) SASANKASANA 
ⅲ) USTRASANA 

 
1 
1 
1 

1 

7: DEEP RELAXATION TECHNIQUE (DRT) 10-15 1 
8: CLOSING PRAYER 1 1 
Total 33-41 8 

Total duration of a session – 33min to 41min. 
Total times of sessions – 28 sessions. 
Frequency of session – 1 time in a day. 7 times in a week. 
2.6. Primary outcome measurement 
2.6.1 Salivary Amylase (SA) 

Salivary Amylase (SA) is reflection of mental stress and physical stress because it reflects 
sympathetic nerve activity. It is secreted by direct nerve action and norepinephrine’s control of a 
sympathetic nerve, and concentration of amylase in saliva is increased by stress. Since its reaction 
time of super-secretion by direct nerve action is within few minutes, it is considered that its 
response is earlier than cortisol.Nakano and Suzuki (2009) revealed that concentration of Salivary 
Amylase is increased statistically by fatigue condition or subjective symptoms of fatigue. 

Salivary Amylase Monitor – To collect saliva with a test-strip (small paper chip) and its 
amylase will be measured by Salivary Amylase Monitor©. It can collect data immediately and non-
invasive.Yamaguchi and etc.5 (2001) have revealed that the change of salivary amylase activity was 
confirmed as being originated from stress. Hence results suggest that the monitoring of salivary 
amylase could be used as a non-invasive indicator of stress reaction. In addition, Nakano and 
Yamaguchi (2011) have advocated that it was considered that the score of SAA6 between before and 
after the stressor might be useful to distinguish the eustress and the distress. Additionally, it was 
suggested that the SAA is a better index of acute stress. The SAA biosensor realizes to analyze the 
human stress in real time and noninvasive, making multiple sampling easy and stress free. 
2.6.2 Profile of Mood States (POMS) 

                                                 
4
  ASANA: Yoga posture 

5
  Masaki Yamaguchi, Takahiro Kanemori, Masashi Kanemaru, Hirofumi Mizuno and Hiroshi Yoshida. 

  Salivary α-amylase activity 
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Profile of Mood States (POMS) is a standard validated psychological test formulated by 
McNair et al. (1971). The questionnaire contains 65 words/statements (fatigued, tense, miserable, 
confused, active and relaxed, etc.) that describe feelings people have. Analysis of the result is by 
comparing it with the results of previous tests. It is expected that, with appropriate training 
between each test, the analysis would indicate an improvement. Rabindra, Pradhan and Nagendora 
(2014) have conducted yoga based stress management study with POMS and the result has showed 
that profile of mood in manages was enhanced by yoga based SMET (Self-Management of Excessive 
Tension). 
2.7 Secondary outcome measurement 
2.7.1 Blood Oxygen Level (BOL/SpO2) 

Biologically active substance like oxygen or vitamin B1 are needed as energy for physical 
and mental activity. The cause of occurrence of harmful fatigue substance is consumption of energy 
source. When enough oxygen level is supplied, aerobic energy production occur and fatigue 
substance is converted into carbon dioxide and water. 

Pulse oximeter – Many researchers have evaluated the muscle fatigue by expiration gas of 
metabolism and imaging of biological tissue, but these ways are invasive, high-priced and need 
large-scaled measuring device which is Expiration gas analyzers and MRS. Pulse oximeter can 
collect data which is indicator of physical fatigue immediately and non-invasive. 

The study of relation between yoga and oxygen saturation has been researching especially 
in respiratory disorders field. Judith M, Jean E and Hossein N (2013) have reported that oxygen 
saturation remained high and vital signs stable; forced expiratory volume in 1 second values 
increased significantly by Viniyoga (Hatha). 
2.7.2 Pulse Rate (PR) 

Pulse rate (PR) is commonly reported in studies of the relationship between fatigue and 
cardiac functioning. Rapid pulse rate often shows that physical fatigue or a sign of medical 
conditions. This measurement is also measured by pulse oximeter. 
2.8 Data analysis 

The data was analyzed by the statistician using SPSS. Shapiro wilk test was used to check 
normality of base line data. Although the data from vital (Salivary Amylase) parameter was not 
normally distributed, it was regarded as characteristic of measurement. Thus independent sample 
t-test and paired sample t-test was used for further analyses with SPSS and Excel. 

3. RESULTS 
Total seven times parameters in physiological part were conducted at first day 

before and after Club Activity (Measurement1&2), 14th day before (after CA) and after CM 
(Measurement3&4), last day before and after CA (Measurement5&6) and after CM 
(Measurement7). In this part, following outcomes has been found by various combination 
of each measurement depended on object; Physiological Part, in the measurement of stress 
level measured by the Salivary Amylase, Blood Oxygen Level and Pulse Rate (Table6-1, 6-
2).  
Objects 
ⅰ) Immediate effect of CM on 35th day - Measurement 6 vs 7 

ⅱ) Immediate effect of CM on 14th day- Measurement 3 vs 4 

ⅲ) Long term effect of CM for before CA- Measurement 1 vs 5 

ⅳ) Long term effect of CM on effect of CA- Measurement 1-2 vs Measurement 5-6 
In addition, two times questionnaire, Profile of Mood States (POMS), were conducted 

before andafter study; Psychological Part (table 2). 
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3.1 Result of Physiological Part 

TABLEⅠ 
RESULTS OF SALIVARY AMYLASE (SA), BLOOD OXYGEN LEVEL (BOL), PULSE RATE (PR) FOR 

OBJECTIVES. 

 YOGA CONTROL 
Immediate effect of CM on 35thday 
 Before CM After CM Changes Before CM After CM Changes 

  ±  ±  %  ±  ±  % 
SA 39.9 36.0 27.8 22.4 -12.1 -44* 52.1 30.3 60.3 31.6 8.2 14* 
BOL 96.7 1.0 97.2 0.8 0.5 1* 96.6 1.3 97.2 0.8 0.6 1 
PR 100.5 12.6 85.4 14.4 -15.1 -18** 84.2 17.0 73.4 12.3 -10.8 -15** 

Immediate effect of CM on 14thday 
 Before CM After CM Changes Before CM After CM Changes 

  ±  ±  %  ±  ±  % 
SA 34.7 22.7 25.1 19.6 -9.6 -38 36.0 24.3 41.3 29.6 5.3 13** 
BOL 97.0 1.3 97.6 0.7 0.6 1* 96.6 1.7 97.1 1.0 0.5 1* 
PR 91.2 17.9 76.5 13.5 -14.7 -19** 76.6 18.0 69.3 10.3 -7.3 -11** 

Long term effect of CM for Before CA 
 1st day 

Before CA 
35st day 
Before CA 

Changes 1st day 
Before CA 

35st day 
Before CA 

Changes 

  ±  ±  %  ±  ±  % 
SA 40.5 48.9 25.7 19.9 -12.8 -46 48.8 31.0 41.3 28.4 -4.1 9 
BOL 97.3 1.0 97.7 0.5 0.4 0 97.2 1.0 97.2 0.8 0 0 
PR 73.9 8.5 71.0 6.1 -2.9 -4 68.4 12.9 67.6 8.3 -0.8 -1* 

Long term effect of CM on effect of CA 
 M1-2 

changes 
M5-6 
changes 

Changes M1-2 
changes 

M5-6 
changes 

Changes 

  ±  ±  %  ±  ±  % 
SA 1.7 49.4 12.1 31.2 10.4 86 0.83 39.9 7.39 40.9 6.6 89 
BOL 0.1 1.3 0.9 1.0 0.8 86 0.13 0.6 0.57 1.5 0.4 77 
PR 26.4 16.2 29.5 11.1 3.1 11 16.9 15.9 16.6 13.3 -0.3 -2 

[CM: Cyclic Meditation, CA: Club Activity] *p>0.05, **p>0.01T test, f=22, 2tail 
3.1.1 Immediate effect of CM on 35th day-Measurement 6 vs 7 showed many significant 
changes and larger difference between both groups than 14th day. Yoga group Salivary 
Amylase (SA) was decreased significantly by 12.1 point (-44%, 0.04, 2-tail), Blood Oxygen 
Level (BOL) was increased significantly by 0.5 point (1%, 0.04, 2-tail) and Pulse Rate (PR) 
was decreased significantly by 15.1 point (-18%, 0.00, 2-tail) as against Control group SA 
was increased significantly by 8.2 point (14%, 0.04, 2-tail), BOL was increased by 0.6 point 
and PR was decreased significantly by 10.8 point (-15%, 0.00, 2-tail). Decreased SA and PR, 
and increased BOL indicate improvement in terms of reduced stress levels after CA because 
of practice of CM. 
3.1.2 Immediate effect of CM on 14th day-Measurement 3 vs 4 showed that Yoga group SA 
was decreased by 9.6 point (-38%), BOL was increased by 0.6 (1%) and PR was decreased 
significantly by 14.7 point (-19%, 0.01, 2-tail) indicating increased reduction of stress 
levels due to practice of CM as against Control group SA was increased significantly by 5.3 



INDIAN JOURNAL OF PHYSICAL EDUCATION, SPORTS AND APPLIED SCIENCE, VOL. 7, NO. 3,July , 2017 

ISSN-2229-550X (P), 2455-0175 (O)         Sports Scientists Views in IJPESAS                  19 

point (13%. 0.01, 2-tail), BOL was increased significantly by 0.5 point (1%, 0.09, 2-tail) and 
PR was decreased significantly by 7.3 point (-11%, 0.00, 2-tail). 
3.1.3 Long term effect of CM for before CA- In measurement 1 vs 5, Yoga group SA was 
decreased by 12.8 point (-46%), BOL was increased by 0.4 point (0%) and PR was 
decreased by 2.9 point (-4%) compared with Control group SA was decreased by 12.8 point 
(-46%), BOL was increased by 0.4 point (0%) and PR was decreased by 2.9 point (-4%). 
Although there was no significant change in Yoga group, decreased SA and PR in Yoga 
group were larger than Control group and its result indicate that continuous CM practice 
has reduced stress levels before CA, it also mean that student became to show the less 
stress scores after schoolwork through 5weeks CM practice. 
3.1.4 Long term effect of CM on effect of CA- Measurement 1-2 vs Measurement 5-6 
showed no significant changes but Yoga group showed decrease in PR as against Control 
group PR was increased. Yoga group SA change was increased by 6.6 point, BOL change 
was decreased by 0.5 point and PR change was decreased by 0.4 point compared to Control 
group SA change was increased by 10.4 point, BOL change was decreased by 0.5 point and 
PR change was increased by 3.1 point. This indicates that both Yoga and Control groups 
show almost same immediate effect for Club Activity (sports training), although Cyclic 
Meditation (CM) practice can reduce increase in PR by effect of CA. 
3.2 Result of Psychological Part 

TABLE-Ⅱ 
RESULTS OF PROFILE OF MOOD STATES (POMS). 

Psychological Part 
 YOGA CONTROL 
 Pre Post Changes Pre Post Changes 
  ±  ±  %  ±  ±  % 
T-A 58.8 9.7 54.7 10.6 -4.1 -7* 55.2 9.8 57.0 10.2 1.8 3 

D 60.4 12.3 55.8 10.1 -4.6 -8** 56.9 10.5 57.8 12.2 0.9 2 

A-H 53.0 9.6 49.6 8.7 -3.4 -7 51.0 9.2 55.0 11.6 4.0 7* 

V 53.2 9.2 56.1 10.0 2.9 5 51.8 9.4 53.1 8.2 1.3 2 

F 57.6 11.3 55.3 9.6 -2.3 -4 55.4 8.4 56.3 9.8 0.9 2 

C 62.7 12.7 55.7 11.0 -7.0 -13** 58.3 9.9 57.7 10.2 -1.0 -1 

*p>0.05, **p>0.01T test, f=22, 2tail 

T-A: Tension-Anxiety, D: Depression-Dejection, A-H: Anger-Hostility, V: Vigor, F: Fatigue 
and C: Confusion 

Profile of Mood States (POMS) was taken in terms of “Tension-Anxiety”, 
“Depression-Dejection”, “Anger-Hostility”, “Vigor”, “Fatigue” and “Confusion” defined by 
answering 65 words/statements (fatigued, tense, miserable, confused, active and relaxed, 
etc.) that describe feelings people have, and its result is following. 
Tension-Anxiety (T-A)- Yoga group Tension-Anxiety was decreased significantly by 4.1 
point (-7%, 0.03, 2-tail) compared with Control group Tension-Anxiety was increased by 
1.8 point (3%). 
Depression-Dejection- Yoga group Depression-Dejection was decreased significantly by 
4.6 point (-8%, 0.00, 2-tail) compared with Control group Depression-Dejection was 
increased by 0.9 point (2%). 
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Anger-Hostility- Yoga group Anger-Hostility was decreased by 3.4 point (-7%) compared 
with Control group Anger-Hostility was increased significantly by 4 point (7%, 0.03, 2-tail). 
Vigor- Yoga group Vigor was increased by 2.9 point (5%) compared with Control group 
Vigor was 

 
 

 
4. DISCUSSION 
4.1 Physiological Parameters Results 
4.1.1 Immediate effect of CM on 35th day 

Measurement 6 vs 7:-Significant decrease of Salivary Amylase (SA) and Pulse Rate 
(PR), and significant increase of Blood Oxygen Level (BOL) in Yoga group indicate 
significant reduction of stress levels due to CM practice compared to Control group without 
CM practice. 

This 35th result showed effect of long term CM practice. Yoga groupSA was 
decreased significantly by 12.1 point (-44%, 0.04, 2-tail) as against Control group SA was 
increased significantly by 8.2 point (14%, 0.04, 2-tail) on 35th day.This difference of SA 
changes (difference is 20.3 point) between both groups was larger than result on 14th 
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day; it was increased by 5.4 point from 14.9 point on 14th day. In addition, Yoga group SA 
and PR were more decreased from its result of 14th day, it indicates that long term (more 
than 5 weeks) CM practice has more effectiveness of immediate relaxation as well as 
immediate cooling down than short term (less than 2 weeks) CM practice. 

As mentioned in ancient literature review, continuous practice of CM is considered 
that it can reduce physical fatigue or stress efficiently after sports training. Ancient Yogi 
Patanjali has already said that “Resort to yoga for thinning of the kleśās7 and achieving 
higher states of consciousness featured by lesser stresses and emergence of greater 
capacities.”  

This object result indicate that Yoga helps to thin out stresses, and proved why 
ancient Yogi Patañjali has used the term thinning. It is considered that stress is not 
eliminated suddenly, hence we should reduce it gradually and systematically.Systematic 
practice of relaxation technique can improve the ability to reduce physical stress or cope 
with its stress, and it may have immediate effect of physical rest also. 
4.1.2   Immediate effect of CM on 14th day 

Measurement 3 vs 4- Measurement 1 vs 5:-Although there were no significant 
change of SA in Yoga group, its SA showed decrease of 9.6 point (-38%) as against Control 
group SA was increased significantly by 5.3 point (13%, 0.01, 2-tail). This difference 
indicated that CM practitioner feel less stress after CM practice immediately, but 
participants who spent time with normal cooling down exercise after some time of CA feel 
more stress than after CA soon. 

In addition, Yoga group has showed more decrease of PRscore (14.7 point, -19%) 
than decreased Control group PR score (7.3, -11%). This difference between both groups 
can be considered that CM practice help to calm down excessive body activity or fatigue 
after sports training immediately toward body relaxation or taking rest. 
There can be correlation between SA and PR, decreased SA can lead to reduce excessive PR 
and the same with the converse. Moreover, Control group result showed that PR is 
decreased naturally without any special relaxation technique, but it is necessary for 
decrease of SA to do some relaxation technique after CA, sports training. 
4.1.3  Long term effect of CM for before CA 

Measurement 1 vs 5:- Yoga group SA was decreased by 12.8 point (-46%) but 
Control group SA was decreased by just short of 0.8 point (-9%), and Yoga group PR was 
also decreased 2.9 point (-4%) compared with significant decrease of Control group PR 0.8 
point, (-1%). 

Above Yoga group changes showed that there was more improvement in terms of 
reduced stress levels than Control group, and those indicate that participant who practice 
CM continuously became to feel less stress before CA as well as after schoolwork. Its 
condition, less stress levels before CA, can be expected to do more high quality of CA 
(sports training) and it can lead more efficient effect of CA for practitioner. Moreover, it can 
be considered that CM practice or immediate relaxation after CA can help to reduce 
schoolwork stress levels also.  
4.1.4 Long term effect of CM on effect of CA 

Measurement 1-2 vs Measurement:- Test of difference of both groups' changes have 
not showed any significant change, but Yoga group showed decrease in PR (-0.4, -2%) as 
                                                 
7
   The great sage Patañjali uses Kleśā which aptly describes stress. 
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against Control group PR was increased (3.1, 11%). Although it is hard to consider that 
effect of CA can be affected by CM practice, CM practice can reduce increase in PR by effect 
of CA.In addition, this result is related mental condition indicated by POMS result. All 
participants equally got effect of CA such as increase of SA or PR.  

There are some reasons can be considered that mentioned in limitations on this 
study, or is an athletic tendency such as "CA itself can be an opportunity to emit stress for 
some of them." Some participants' SA showed decrease indicating reduction of stress levels 
after CA in both groups. High school athletes who have joined this study have sports 
experience at least a year, maximum 8 years. Almost of all them are not beginners, thus CA 
(sports training) has already became their habit. CA itself can be an opportunity to emit 
stress, such as caused by schoolwork, for some of them. 

4.2  Psychological Questionnaire Results 
Yoga group showed significant decreases in "Tension-Anxiety", "Depression-

Dejection" and "Confusion" as against Control group showed increases in those, though did 
not show significant change. This result indicate significant reduction of mental stress 
levels due to CM practice in Yoga group. 

Control group "Anger-Hostility" was increased significantly by 4 point (7%, 0.03, 2-
tail), "Fatigue" was increased by 0.9 point (2%) compared to Yoga group "Anger-Hostility" 
was decreased by 3.4 point (-7%), “Fatigue” was decreased by 2.3 (-4%). This result also 
indicate reduction of mental stress levels due to CM practice in Yoga group. 

In addition, Yoga group "Vigor" showed larger increase (5%) than Control group 
(2%). This result showed that effect of CM practice can be regarded as not only reduction of 
mental stress but also increase in energy, or reduction of mental stress levels enables 
energy to be increased. 

Although they have done not only CA but also schoolwork, private-tutoring school, 
housework and so on for the duration of this study, POMS result showed significant 
reduction of mental stress levels only in Yoga group. It strongly indicates that effect of CM 
practice helps to cope with stress in daily activities also. Conversely, effect of long term 
(more than 35 days) CA with general cooling down exercise can make mental stress levels 
increased. 
4.3 Overall Effect  

There is a correlation between physiological reaction and emotions. Yoga group 
"Tension-Anxiety", "Depression-Dejection" and "Confusion" scores were decreased 
significantly as well as SA and PR were decreased significantly. Control group "Anger - 
Hostility" was increased significantly as SA was increased significantly. In addition, 
decrease in Yoga group SA can be regarded as cause of increase in “Vigor” also. Thus there 
is considered strong correlation between physiological stress level and mental stress level. 
Body reaction can affect mental condition and the same with the converse. 
4.4 Sports, Schoolwork, Stress and Yoga 

Competitive anxiety and tension/anxiety mood states are statistically related to 
injury frequency, and that tension/anxiety, anger/hostility, and total negative mood state 
(indicated by Profile of Mood States [POMS]) are statistically related to injury severity 
(Lavallee and Flint, 1996). McLeod, Curtis Bay, and etc. (2009) suggested in their study that 
clinicians need to recognize the full spectrum of negative influences that injuries may have 
on Health-related quality of life (HRQOL) in adolescent athletes. HRQOL is a global concept 
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that takes into account the physical, psychological, and social domains of health. Reduction 
of physical and mental stress helps to reduce the injury opportunity or its severity. 

In addition, less feelings of “negative emotion in daily activity” and “anxiety” are 
regarded as factors in high adaptability for high school athletic clubs (Aoki and Matsumoto, 
1997), and “adjustment to athletic clubs”, “self-efficacy” and “coping skills” are significantly 
related to adjustment to school (Aoki, 2003). 

Yoga, Cyclic Meditation (CM), can reduce athletic injury opportunity or severity by 
reduction of physical and mental stress, and improve “adjustment to athletic clubs”, 
“coping skills” and “adjustment to school” also. Thus Yoga, especially CM, is suitable 
relaxation technique for high school athletes. 

4. SUMMARY 
Physiological measurement showed significant reduction of physical stress levels 

(indicated by significant decrease in Salivary Amylase (SA) (p=0.04, 2-tail) and Pulse Rate 
(PR) (p=0.04, 2-tail), and significant increase in Blood Oxygen Level (BOL) (p=0.00, 2-tail) 
due to Cyclic Meditation (CM) practice in Yoga group on 35th day, as immediate effect of CM 
on 35th day, and it was larger than immediate effect of CM on 14th day. This difference 
indicate that Yoga helps to thin out stresses, and proved why ancient Yogi Patañjali has 
used the term thinning. It is considered that stress is not eliminated suddenly, hence we 
should reduce it gradually and systematically by use of techniques such as CM. 

In addition, psychological questionnaire (Profile of Mood States [POMS]) result 
indicate significant reduction of mental stress levels indicated by significant decreases in 
"Tension-Anxiety (p=0.03, 2-tail)”, "Depression-Dejection (p=0.00, 2-tail)" and "Confusion 
(p=0.01, 2-tail)" due to CM practice in Yoga group. It strongly indicates that effect of CM 
practice helps to cope with stress in daily activities also because participants have done not 
only CA but also schoolwork, private-tutoring school, housework and so on for the duration 
of this study. Conversely, effect of long term (more than 35 days) CA with general cooling 
down exercise can make mental stress levels increased. 

There is a correlation between physiological reaction and emotions. Yoga group 
"Tension-Anxiety", "Depression-Dejection" and "Confusion" scores were decreased 
significantly as well as SA and PR were decreased significantly. Control group "Anger - 
Hostility" was increased significantly as SA was increased significantly. Moreover, decrease 
in Yoga group SA can be regarded as cause of increase in “Vigor” also. Thus there is 
considered strong correlation between physiological stress level and mental stress level. 
Body reaction can affect mental condition and the same with the converse. 

5. CONCLUSION 
The study indicates that 35 days of regular practice of Cyclic Meditation (CM) leads 

to significant immediate effect of CM in reduction of stress levels in high school athletes 
who practice sports 4hrs /day. Also long term (35days) practice of CM decreases stress 
levels (as can be seen by Salivary Amylase [SA], Pulse Rate [PR] and Blood Oxygen Level 
[BOL] in Measurements 1 and 5) compared to the control group. This is also supported by 
the Psychological parameters as felt by the participants and measured through Profile of 
Mood States (POMS). This result encourages those who are into sports to adopt CM as a 
part of their daily schedule to reduce the stress levels. This also encourages a longer 
duration study such as 2 months intervention would have given a significant effect on long 
term effect of CM on SA, BOL and PR. 
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6. SUGGESION  
Thus this study suggested that Yoga, especially CM, is suitable relaxation technique 

for high school athletes. 
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