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A Prospective Study of Relation between Academic & Exercise Stress,
Quality of Life and Mibyeong
in the College Students Majoring Physical Education

Yeonju Woo'?, Soojin Lee'*

1: Department of Physiology, College of Korean Medicine, Sangji University,
2: Research Institute of Korean Medicine, Sangji University

The aim of this study was to evaluate the relation between academic and exercise stress, quality of life (QoL),
various biomarker and mibyeong in college students majoring in physical education. 103 college students majoring in
physical education was divided to 63 athletic student and 40 non-athletic student group. Subjects was measured
academic and exercise stress, Qol, mibyeong score and various biomarkers by three times at 12-week intervals. In
athletic student group, factor that showed a significant correlation with mibyeong were exercise stress about the game

and athletic ability, and a decline in QoL about physical functioning, role physical,

role emotional. Otherwise in

non-athletic student group, factor that showed a significant correlation with mibyeong were academic stress about
emotional exhaustion and lack of professional efficacy, and a decline in QoL about role emotional. There was no
biomarker that showed a significant correlation with mibyeong in both athletic and non-athletic student group.
Academic & exercise stress, QoL factors related to mibyeong in college students majoring in physical education were
identified, however biomarkers need to be discovered through further investigation.

keywords : Mibyeong, Stress, Quality of life, Physical education, College student
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Table 1. Examination Item of Study

s ina & Visit 2 Visit 3
Examination Item crc\e/ziesrzlltn%:] Visit 1 + Visit 1 +
(12+ 1 weeks) (24+ 1 weeks)
Start of Study O
Consent Obtained O
Inclusion/Exclusion O
Mibyeongbogam  Mibyeong
App Score O O O
Demographic o
Characteristics
Quality of Life O (@) O
Paper Academic
Questionnaire Stress O O O
Exercise Stress @) O @)
Satisfaction
Level of App O O
BMI & Body
Composition © O ©
s RSO 0O
Device Pattern © © O
Heart Rate
Variability > O >
End of Study O

Screening

Start of
study

End of
study

D + (12= fweeks)

D+ (24% 1weeks)

Demographic
characteristics

Mibyeong score Mibyeong score

Quality of life
Acadenic stress

o
(N

[ —

- L J

+ Quality of life Quality of life
*  Academic stress Academic stress
+  Exercise stress Exerclse s(ress Exerc\se s(ress
= BVI & Bodycomposiion
+  Vital sign Vnal slgn vnal slgn
+ Blood flow pattern Blood flow pattern Blood flow pattern
« _Heart Rate Variability +Heart Rate Variability +_Heart Rate Variability
* Mibyeongbogam (mobile application)
Fig. 1. Flow chart of study.
= 'L]
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Screening
(N=157)

Uninstallation of App* (N-2)
Incomplete examination (N=6)

No visit (N=20)
Incomplete examination (N=1)

Visit 2
(N-128)

Visit 3
(N=103)

Athletic student Non-athletic student
(N=60) (N=43)

No visit (N=25)

* Mibyeongbogam (mobile application)

Fig. 2. Selection of subjects.

Exercise stress

Quality of Life (SF-12) { Academic stress {

Fig. 3. Factor analysis results of the questionnaire.
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Academic Stress: Emotional Exhaustion
Academic Stress: Cynicism

Academic Stress: Professional Efficacy
Exercise Stress: Coaching & Privacy Control
Exercise Stress: Career & Atheletic Ability
Quiality of Life: Physical Functioning
Quality of Life: Role Physical

Quality of Life: Role Emotional

M Athletic Students

Fig. 4. Frequency of significant correlation compare to Mibyeong

score (unit: visit count).

Table 2. Demographic Characteristics and Exammination Results of Subjects

o
o
w

B Non-athletic Students

Category Athletic students (N=60) Non-athletic students (N=43) Comparison between Groups*
Sex
Male 52 (86.7%) 24 (55.8%) p<0.001§
Female 8 (13.3%) 19 (44.2%)
Demographic Grade
Characteristics 1st year 29 (48.3%) 18 (41.9%)
2nd year 12 (20.0%) 13 (30.2%) p<0.001§
3rd year 10 (16.7%) 11 (25.6%)
4th year 9 (15.0%) 1 (2.3%)
Mibyeong Score
Visit 1 49.75+27.94 474942477 p=0.672
Mibyeong Score Visit 2 453542740 36.88+26.79 p=0.122
Visit 3 36.48+27.98 40.63+30.33 p=0.476
Comparison between Visitst p=0.001§ p=0.085
Physical Functioning
Visit 1 2.85+0.36 2.74+0.43 p=0.181
Visit 2 2.89+0.28 2.80£0.38 p=0.194
Visit 3 2.87+0.32 2.94+0.16 p=0.119
Comparison between Visitst p=0.677 p=0.015%
Role Physical
Visit 1 440£0.83 444+0.66 p=0.785
Quality of Life Visit 2 449+0.76 448+0.62 p=0.916
Visit 3 4.38+0.86 443£0.72 p=0.724
Comparison between Visitst p=0.591 p=0.909
Role Emotional
Visit 1 4.21+0.80 4.19£0.74 p=0.844
Visit 2 4.29£0.72 444+0.80 p=0.323
Visit 3 439+0.74 4.49+0.60 p=0.466
Comparison between Visitst p=0.209 p=0.049%
Emotional Exhaustion
Visit 1 2.30+0.87 2.24+0.77 p=0.691
Visit 2 2.25+0.81 2.26£0.75 p=0.947
Visit 3 2.09+0.86 2.23+0.94 p=0.442
Comparison between Visitst p=0.160 p=0.961
Cynicism
Visit 1 2.33+0.83 2.15+0.96 p=0.293
Academic Stress Visit 2 2.30+£0.90 2.03+£0.95 p=0.144
Visit 3 2.26+1.02 2.25+0.93 p=0.966
Comparison between Visitst p=0.835 p=0.125
Lack of Professional Efficacy
Visit 1 3.16£0.87 3.49+0.70 p=0.042§
Visit 2 3.21£0.80 3.50+0.69 p=0.051
Visit 3 3.20+0.83 3.70+0.62 p<0.001§
Comparison between Visitst p=0.836 p=0.042§
Coaching & Privacy Control
Visit 1 2914094 243+0.97 p=0.0148§
Visit 2 2.75+1.02 2.23+0.89 p=0.007§
Visit 3 2.73£1.10 2.16£0.96 p=0.0088§
. Comparison between Visitst p=0.134 p=0.069
Brercise Stress Career & Atheletic Ability
Visit 1 3.51+£0.92 2.85+0.91 p<0.001§
Visit 2 3.22+1.04 2.51+0.95 p<0.001§
Visit 3 3.13£1.13 2.35+0.97 p<0.001§
Comparison between Visitst p<0.0018§ p=0.002§
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Body Mass Index (BMI)
Visit 1 22.91+2.61 23341294 p=0.436
Visit 2 23.36+2.77 2344+2.99 p=0.887
Visit 3 23.53+3.07 23.48+3.05 p=0.941
Comparison between Visitst p<0.001§ p=0.522
Systolic Blood Pressure
Visit 1 118.05£13.57 116.65+13.14 p=0.602
Visit 2 116.83£12.76 116.95+12.00 p=0.962
Visit 3 123.28+15.21 123.30£13.57 p=0.995
Comparison between Visitst p<0.001§ p=0.001§
Diastolic Blood Pressure
Visit 1 69.68+8.39 69.77+8.61 p=0.961
Visit 2 69.60+8.37 71.09£6.00 p=0.294
Visit 3 72.47+9.30 72.30£6.68 p=0.921
Comparison between Visitst p=0.019§ p=0.159
Heart Rate
Visit 1 68.57+11.42 76.63+£11.46 p=0.001§
Visit 2 71.70£11.40 79.65+14.53 p=0.002§
Visit 3 7047+11.80 73.70£11.51 p=0.169
Comparison between Visitst p=0.115 p=0.0268§
Body Temparature
o Visit 1 36.51£0.32 36.56+0.31 p=0.438
Biological Marker Visit 2 36.50+0.21 36.62+0.32 p=0.0158
Visit 3 36.43+0.24 36.51£0.33 p=0.153
Comparison between Visitst p=0.148 p=0.275
Blood Vessel Stiffness
Visit 1 489311749 50.56+16.09 p=0.632
Visit 2 56.63+16.45 52.95+16.77 p=0.269
Visit 3 47621448 54.88+15.38 p=0.0168§
Comparison between Visitst p=0.001§ p=0.178
HRV: Approximate Entrophy
Visit 1 1.09+0.19 1.15+0.13 p=0.125
Visit 2 1.10£0.14 1.16£0.13 p=0.039§
Visit 3 1.09+0.16 1.06£0.25 p=0.632
Comparison between Visitst p=0.843 p=0.039%§
HRV: LF/HF Ratio
Visit 1 3.03£3.50 2.32+2.74 p=0.273
Visit 2 277237 2.66£1.65 p=0.797
Visit 3 2.3612.72 1.92£1.39 p=0.335
Comparison between Visitst p=0.290 p=0.184
Inbody Score
Visit 1 80.18£6.19 78.67+5.94 p=0.217
Visit 2 80.60+6.28 7821£5.90 p=0.053
Visit 3 79.35£6.67 77441645 p=0.150
Comparison between Visitst p=0.003§ p=0.0188%
Satisfaction Level of App
- Visit 2 5.33+1.03 5.19+0.87 p=0.462
Satisfaction Level of App Visit 3 552+1.07 5.43+0.90 p=0.653
Comparison between Visitst p=0.118 p=0.0348

* independent t-test, t repeated measured ANOVA, # paired t-test, § significant

Table 3. Correlation between Stress, Quality of Life Level and Mibyeong Score

Category Athletic students (N=60) Non-athletic students (N=43)

(Variable: Mibyeong Score) Correlation coefficient p-value Correlation coefficient p-value
Visit 1
Academic Stress: Emotional Exhaustion 0.365 p=0.004* 0.272 p=0.078
Academic Stress: Cynicism 0.344 p=0.007* 0.147 p=0.347
Academic Stress: Lack of Professional Efficacy -0.231 p=0.075 -0.302 p=0.049*
Exercise Stress: Coaching & Privacy Control 0.445 p<0.001* 0.275 p=0.074
Exercise Stress: Career & Atheletic Ability 0.553 p<0.001* 0.323 p=0.034*
Quality of Life: Physical Functioning -0.309 p=0.016* -0.187 p=0.230
Quality of Life: Role Physical -0.391 p=0.002* -0.250 p=0.106
Quality of Life: Role Emotional -0.525 p<0.001* -0.552 p<0.001*
Visit 2
Academic Stress: Emotional Exhaustion 0.238 p=0.068 0.368 p=0.015*
Academic Stress: Cynicism 0.141 p=0.283 0.268 p=0.082
Academic Stress: Lack of Professional Efficacy -0.249 p=0.055 -0.343 p=0.024*
Exercise Stress: Coaching & Privacy Control 0.232 p=0.075 0.086 p=0.582
Exercise Stress: Career & Atheletic Ability 0.276 p=0.033* 0.141 p=0.366
Quality of Life: Physical Functioning -0.284 p=0.028* -0.344 p=0.024*
Quality of Life: Role Physical -0.334 p=0.009* -0.175 p=0.263
Quality of Life: Role Emotional -0.613 p<0.001* -0.462 p=0.002*

Visit 3
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Academic Stress: Emotional Exhaustion 0.121 p=0.357 0.338 p=0.027*
Academic Stress: Cynicism 0.321 p=0.012 0.111 p=0.479
Academic Stress: Lack of Professional Efficacy -0.024 p=0.854 -0.280 p=0.069
Exercise Stress: Coaching & Privacy Control 0.201 p=0.123 0.320 p=0.036*
Exercise Stress: Career & Atheletic Ability 0.260 p=0.045* 0.261 p=0.090
Quality of Life: Physical Functioning -0.316 p=0.014* -0.242 p=0.118
Quality of Life: Role Physical -0.177 p=0.176 -0.409 p=0.006*
Quality of Life: Role Emotional -0.205 p=0.117 -0.359 p=0.018*

* significant

Table 4. Correlation between Mibyeong Score and Device Measurement Results

Category Athletic students (N=60) Non-athletic students (N=43)
(Variable: Mibyeong Score) Correlation coefficient p-value Correlation coefficient p-value

Visit 1
Body Mass Index (BMI) 0.113 p=0.392 -0.073 p=0.642
Systolic Blood Pressure -0.029 p=0.829 -0.124 p=0.430
Diastolic Blood Pressure -0.019 p=0.885 -0.148 p=0343
Heart Rate -0.070 p=0.595 -0.039 p=0.806
Body Temparature -0.064 p=0.628 0.120 p=0.445
Blood Vessel Stiffness -0.031 p=0.814 0.291 p=0.059
HRV: Approximate Entrophy 0.027 p=0.836 0.090 p=0.567
HRV: LF/HF Ratio -0.182 p=0.163 -0.181 p=0.246
Inbody Score -0.100 p=0.449 -0.122 p=0.435

Visit 2
Body Mass Index (BMI) 0.274 p=0.034 -0.218 p=0.160
Systolic Blood Pressure 0.072 p=0.584 -0.156 p=0.318
Diastolic Blood Pressure 0.076 p=0.565 -0.173 p=0.267
Heart Rate -0.035 p=0.788 0327 p=0.032*
Body Temparature 0.135 p=0.302 0.052 p=0.741
Blood Vessel Stiffness 0.238 p=0.067 0.079 p=0.615
HRV: Approximate Entrophy 0.164 p=0.210 0.210 p=0.176
HRV: LF/HF Ratio -0.143 p=0.277 -0.244 p=0.115
Inbody Score -0.010 p=0.940 0.053 p=0.735

Visit 3
Body Mass Index (BMI) 0.369 p=0.004* -0.043 p=0.784
Systolic Blood Pressure 0.102 p=0.436 -0.152 p=0.329
Diastolic Blood Pressure 0.011 p=0.936 -0.223 p=0.151
Heart Rate -0.025 p=0.847 0.055 p=0.728
Body Temparature 0.005 p=0.969 -0.270 p=0.080
Blood Vessel Stiffness 0.160 p=0.222 0.009 p=0.954
HRV: Approximate Entrophy -0.037 p=0.781 -0.063 p=0.686
HRV: LF/HF Ratio 0.014 p=0.918 0378 p=0.012*
Inbody Score 0.062 p=0.639 -0.110 p=0.482

* significant

Table 5. Regression between Stress, Quality of Life Level and Mibyeong Score

Model 1* Model 2t Model 3¢
Category Regression Regression Regression
(Outcome variable: Mibyeong Score) coefficient  P7Value R2 Coefficient  PValue RZ Coefficent  Pvalue R2
Visit 1
Exercise Stress: Career & Atheletic Ability 16.793 p<0.001 - - 12.387 p=0.001
Qaulity of Life: Role Emotional - . 0293 18047 p<0oor 9283 13576 p-ooo2 03%
(constant) -9.165 p=0.450 126.694 p<0.001 59.320 p=0.015
Athletic Y 2 Atheletic Abil
Exercise Stress: Career & Atheletic Ability 7.259 p=0.033 - - - -
S(t“(f‘zggs Qaulity of Life: Role Emotional - . 0060 53319 pegoor 930 53319 pegoor 0366
- (constant) 21.970 p=0.055 145427 p<0.001 145427 p<0.001
Visit 3
Academic Stress: Cynicism 8.825 p=0.012 - - 7427 p=0.032
Quality of Life: Physical Functioning - - 008 7916  p=0014 008 3307  p-0036 0¥
(constant) 16.553 p=0.055 116.508 p=0.001 86.533 p=0.013
Visit 1
Academic Stress: Lack of Professional Efficacy -10.396 p=0.047 - - - -
Exercise Stress: Career & Atheletic Ability 8.504 p=0.033  0.149 - - 0.288 - - 0.288
Qaulity of Life: Role Emotional - - -18.465 p<0.001 -18.465 p<0.001
N (constant) 59.554 p=0.008 124.783 p<0.001 124.783 p<0.001
on- —
. Visit 2
athletic . . .
Academic Stress: Emotional Exhaustion 13131 p=0.015 - - 10.005 p=0.047
S(tﬁ‘figgs Qaulity of Life: Role Emotional - . 0M5 5414 p=0002 019 13366  p-000s 0233
- (constant) 7.202 p=0.562 105.350 p<0.001 73.638 p=0.006
Visit 3
Academic Stress: Emotional Exhaustion 10.880 p=0.027 - - - -
Qaulity of Life: Role Emotional - . 0093 47237 p=0006 O 17237 p=000s 0147
(constant) 16.388 p=0.159 116.994 p<0.001 116.994 p<0.001

* Covariate: academic stress, exercise stress, t Covariate: Quality of Life, * Covariate: academic stress,

exercise stress, Quality of Life
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