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[Abstract]

The purpose of this study was to determine whether unstable surface core exercise is more effective
than stable surface core exercise on improving functional movement and balance and reducing pain in
sedentary female workers with backpain. Participants were randomly assigned to an unstable surface
core exercise(UEG; n=10) or a stable surface core exercise(SEG; n=10) group. They participated in the
given exercise for 8 weeks. FMS, Y-Balance and VAS were measured before and after the participation
in exercise, which were subjected to a repeated-measures ANOVA. In the case of a significant
interaction between time and group, paired sample t-tests were conducted for a post hoc analysis within
each subject group. Results indicated that FMS of the UEG had a significant effect on HS (p<.0l),
ASLR (p<.05) and TS(p<.001), but not for other variables. YBT did not show a significant effect for
any variable (AT, PL, PM, TS), although the main effect of time was significant in both subject
groups. VAS had a significant effect only in the UEG(p<.001). Our findings indicate that compared to
SEG, UEG is more effective for improving functional movement and reducing pain, but not for

improving balance, in sedentary female workers with backpain.
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Table 1. The physical characteristics of subjects
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II. Methods

1. Subjects

o] A= CAl A|¥9] o] AL =AF 5 250] 9
ARt 25 T2 e Mested] 2AV} g 2092
tigoz obyA AAHolMe] Fo] 5 AITHSEG

Stable surface core exercise group)it E9HJ& X|A]
HE o] &3t &% ZTHUEG: Unstable surface core
exercise group) .2 -25to] 2} Aol 1094 7419
2 Yttt oAl 5742 (Table 1)1} Zo0,
AR Ao HRIUE tisl B-2s] 21
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2. Measurement

2.1 Body composition

AlA] -2 BIA(Bioelectrical Impedance Analysis)
HAQl AlVdEEA71(Inbody 720, korea)E ©]&-5}o]
Alem), Alskg), AMAYH(fat mass) X T5F
(muscle mass)S £A4519CHTable 1).

2.2 Functional Movement Screen
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Fol Wskd 08, §812 YAHOR 43
39 18, BARIES Boto] AYR0R 2% 4 oo
28, EQl 8x1900] 79 30| Zojzlti2L]. 2t

Al 59 EASS (Fig. )it 2o

Y, 0

re

Group(n) Age(yrs) Hight(cm) Weight(kg) Fat mass(kg) Muscle mass(kg)
SEG(10) 32.5+2.71 161.3+5.20 53.9+£4.53 14.8+2.52 21.1£2.01
UEG(10) 33.1£2.02 162.3+3.47 56.3£7.25 15.2+3.80 21.9+2.27
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Fig. 1. Functional Movement Screen

2.3 Y-Balance Test

H o] =A 43 ZAAR= YBT(Y-Balance test
Kit, Inc., USAZE 83519t  YBT ZHAR=
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Table 2. Stable surface core exercise program
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(3 x Limb Length )

100

Fig. 2. Composite Score

2.4 Visual Analogue Scale
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3. Core Exercise Program on the Stable and
the Unstable Surface

(Table 2)2] QPdat A|x|BOA Q] To] LEma 2
(Table 3)9] =QM K|R|HOIAQ] 0] p-FLg 150
AN [24-251% A slol geigiont, # el
THOR 8 2T 29]2 9] 3027 AAISHIH:
| 22 e Rl Awss EASH
5087t XselQict 021 &% T2 I3H0] ke &

obt 2 P orlo x2

Phase Frequency Exercise Program Intensity Time
Warm-up 2 times/week 1. Dynamic stretching 10min
1. Plank 1-dweek
. 30sec x 3set
2. Bridge
. . . 60sec rest
Main . 3. Side bridge .
) 2 times/week . 30min
Exercise 4. Bird dog
. 5-8week
5. Curl up (1rep: paused 10sec)
50sec x 3set
6. Cobra
40sec rest
Cool-down 2 times/week 1. Static stretching 10min
Table 3. Unstable surface core exercise program
Phase Frequency Exercise Program Intensity Time
Warm-up 2 times/week 1. Dynamic stretching 10min
1-dweek
1. Swiss ball plank 30sec x 3set
2. Balance pad bridge 60sec rest
Main . 3. Balance pad side bridge .
Exercise 2 times/week 4. Balance pad bird dog 30min
5. Bosu curl up (1rep : paused 10sec) 5-8week
6. Bosu cobra 50sec x 3set
40sec rest
Cool-down 2 times/week 1. Static stretching 10min
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4. Statistical analysis

o At

E7|m2 78 SPSS Ver. 24.0& 0|85}

III. Results

1. The Effects of Unstable Surface Core Exercise

on FMS
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2 BAelgn RE SAA GojAE S =062 ateirt

FMSo] DJAlE gake BA3t Zake (Table 43} 2t}
87710l oM AW Hol@E  $HS(<Ol),
ASLR(p<.05), TS(p<.001)= Atk X|7]7to] 2.013F A}
SRR FIP} Uepton, 294 AAY HoleE &
Solsb 5715t9itk(p<.001).

ODS, IL, SM, TSP, RS: Fo]L%= & Atint A]7]
2ol olat AlE LG Fabe UERA] QQIAIRE ODSE
A2lat 1L(p<.001), TSP(p<.05), RS(p<.05) Al7] Z1o]
Solat Afolt et

= FMSHQl % HS, ASLR, TSk 8%710] 291 %]
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rﬂ a4

Table 4. The Effects of Unstable Surface Core Exercise on FMS
Variables Groups Pre Post Effect F-values p
SEG 1.3+0.67 1.8+0.42 Group 202 658
0DS Time 23.838 .000
UEG 1.0+0.47 1.9+0.73 Group * Time 1.946 180
SEG 1.0+0.47 1.340.48 Group 5.236 .034°
HS . Time 43.200 .001™
UEG 1.140.31 2.0+0.47 Group * Time 10.800 004™
SEG 1.0£0.01 1.3+0.48 Group 3.429 .081
IL Time 21.429 001
UEG 1.0£0.01 1.7£0.48 Group * Time 3.429 081
SEG 2.0%0.66 2.240.42 Group 0.949 343
SM Time 2.922 .105
UEG 1.7£0.48 2.0.£0.94 Group * Time 0.117 736
SEG 0.4%0.51 1.4+0.84 Group 6.208 023
ASLR Time 107.557 .001*
UEG 0.7£0.67 2.4+0.51*% Group * Time 7.230 015~
SEG 0.240.42 0.4%0.69 Group 0.055 818
TSP Time 7.230 .015™
UEG 0.1+0.31 0.620.69 Group * Time 1328 264
SEG 1.140.31 1.4+0.51 Group 1.670 213
RS Time 7.714 012
UEG 1.4+0.84 1.7+£0.48 Group * Time 0.001 000
SEG 7.0£1.56 9.6+1.83 Group 2.231 153
TS Time 316.976 .001™
UEG 7.0£1.76 12.0+£2.21% Group * Time 31.610 001"

Values are mean£SD, SEG: Stable Surface Core Exercise Group, UEG: Unstable Surface Core Exercise Group,

DS:Deep Squat, HS: Hurdle Step, IL: Inline Lunge, SM: Shoulder Mobility, ASLR:Active Straight Leg Raise,

TSP: Trunk Stability Push-Up, RS: Rotary Stability, TS:; Total Score,
Two-way repeated ANOVA: “p<.05, “p<.01,

Significant difference between pre and post:

“"p<.001

#p<.001.
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Table 5. The Effects of Unstable Surface Core Exercise on YBT

Variables Groups Pre Post Effect F-values p
SEG 65.8+4.73 67.1£4.33 Group .001 977

AT Time 89.165 .001*
UEG 65.5+3.30 67.301£2.94 Group * Time 2320 145
SEG 70.3+3.88 72.4+3.83 Group 036 .852

PL Time 114.766 .001™
UEG 70.6£4.32 72.8+4.56 Group * Time 062 806
SEG 62.1%4.33 63.2+3.91 Group 719 408

PM Time 24.381 .001™
SEG 81.9+7.01 83.7£7.18 Group .007 933

TS Time 75.879 .001™
UEG 81.815.96 84.316.62 Group * Time 2078 167

Values are mean£SD, SEG: Stable Surface Core Exercise Group, UEG: Unstable Surface Core Exercise Group,

AT: Anterior ,
Two-way repeated ANOVA: "“p<.001

2. The Effects of Unstable Surface Core Exercise

on YBT
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3. The Effects of Unstable Surface Core Exercise
on VAS
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PL: Posterior Lateral, PM: Posterior Medial, TS; Total Score

IV. Discussion
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Table 6. The Effects of Unstable Surface Core Exercise on VAS

Variables Groups Pre Post Effect F-values p
SEG 5.1£0.87 4.0+£0.81 Group 6.228 .023"
VAS Y Time 102.316 .001™
UEG 4.810.91 2.3+1.25 Group * Time 15.474 001

Values are mean£SD, SEG: Stable Surface Core Exercise Group, UEG: Unstable Surface Core Exercise Group,
VAS: Visual Analogue Scale, Two-way repeated ANOVA: "p<.05, " p<.001

Significant difference between pre and post: #p<.001.



Effects of Unstable Surface Core Exercise on Functional Movement,
Balance and Pain in Sedentary Female Workers with Low Back Pain 163

g

- T

UFEFUA] 949t Verhagen 5{16]:2> 2QMdet AA]
283t 250 ZAAE a0 2 A=)
2 W FRLel ol S uihay|=g] i} o]
siith o2 EHl® & AtollA ZF FEE R
+ 2 RIR|HE ol gst Foje-5e] malet &
., S5l HS& %’9. M4, sHRI9] 7HsAd
Klo|= Zo} ubysl=
% Teh=t[27],
5 Y 3BT
QIS AgollA }‘971] M7= 5
O ZM HS =9 A HelZl UeRdTh
Mori[28]= E9Md X|X|H Fo] &&=o] &
(EMG)olIA Fojd50] Z/d =7t =71 UrE}UFUrJ—
Tt ASLRZ 019 oM & 9] 7haidE 54
= AAIH Fojg-so] FatR o
2 Joldsg gAet ¥ HEAI g ASIR =9 &
A Rt UEiGThL = & Qo 28]y, TS+ 29
AAH Folg-s 150] P RX|H 1o 8]l {25t
A £7¥stAch TS7t 144 o]5}e] AL Aoz 24
Aol 1.874) o0 174 o]/ AlA]| v|ohA] Et i
Moz 249 9dEo] 1.8vl =0l stTH29]. Tt
A TS A40] Z7he &40 FHoME 378420 2
y_}a} el /\ olq
Bagherian £{25]2 &t S =M4E Ao 2 8% 7t
0] 5= AsiE O = FMS A4ofl fofst gabrt
AT B ISR 2 Aol A= HSF ASLR I TS
£ ARt g I=oilit= FYst Afol7t O*O*Ur ek =
M AR Fole-aat A B4 FojR52 ZUSHo]
s L3l /gictH s et 50‘0}711 HSe}
ASIR # ope} o2 oA F7dAQ1 Wt LERt2
Aoz o=, ol2fgt & T T A T Gyt
9] AxxgE 9 AN TS &= oSt
w8 ®apAQl 2 Tdio] & 71 oj2fal Azieit
#3520 fst g BAE] ¥ Y-Balance
Test(YBT)Z o]835t9it}. B9 AW Foj-5189]
YBT Zit= AT, PL, PL, TSJ BE SRoA AR =
owu zol7} 0]01;(]1:1} oMy R|X|BI9] gl EAA
Oz R{OJsiA] ATt AF2[30] Fof 50| &4
w3 53 A O]x]= 063: | ot Aol Fojew
o] YBT Ao 3Rl 92 vt Bastgix|gt
_]:LO-]_I"E‘_‘ YBToj 2AA091 o
ﬂ% OJR]A] A9dth & Ur% g AoME d5A &
2 %*Oﬂ/\i w35 AA

!
L

korloo

jirz

7

—_

+
ox ¥Q opi |

E
r2
o

o ox

ol

ol

rr

)

fo

r2

ox
> %
ke go e

+>J
i)

=

2

ok ook
rLJ %

AL O|F

= oy

IO m{m nHE *
r2
o

+

11
g
)

n}

rz rlr
O\I

>
)

o

T+

o ML 2 o J
ky
9
(o]
o o
1]

HJHI ru[o u
J n}i 5
> 0

ol
=

o s
% 4o yRoR

Bobg x|X|H

Fefeh Afo7h UEhEThal Buskir19-20]. ol &
A7) o] g2 ao] A A=t e A
Fojesoze Pyeel £4 PYSAL WAt
YBT =04 of2feh 2Pt Ugks Jlo= Az
RoF =R AR 3o} 22 o] SAQl 30
&0 ZYEAGH YBTE 0N = AT 7ot A
o7t YEbRE Zlol2t odeity.

UR|2to e SEAIRE HAsH] fsi Visual
Analogue Scale(VAS)S ©|-85}%iTt. VASE TR
+59ES FUHeR FPsts &yoln 10em &2
Aol 52 e =S Fudoz wUlshl #U]d
AFY AP 22s S50l Asittal wEd 4 9
o 54 24 M8 AR FoleE 1E0] 5.1£0.870
A 4.0+0.81= Heprt QIQIE Zlof vlste] 2P A]A]
A Fol&s 152 4.8+0.910]4 2.3£1.258 [FoJ5HA|
7+

2

TR7FSEY wAI= Qe M &
&, YA gHe87] Vs da R 2] A% 5
Chefer dRlsoll ofshiA LAsk=t, -sriE Alole &
S8 2 ofelz QIRh Y HaE 8 dler B
1 o5 7fAdsh= o] $AS w1 Imai 5{24]2 LYl
2 Qider ol 255 St ARHAA AASEE
o, A e FAHEMG)IIA BAIE, AR, 7182 R
o] =7 o A UERRTHL SHgi 259 €
loz Qo A 7|Aske o | 582 5 AR
o ofet A YFo] QR0 PSS Y7L, ol
3F 2Al= 0] £8{Core Muscle)9] <3 A Z&|L
2 YaAA QAN 52 FEske, Uoprt ol
Al Fob 240 =&2AI7 7] = SHTH31].

rlc o

2A9) AL 2 AR Ao Fo) 249
ofel} KIsgslo] R8-S Juelol 249} A] Fol25e]
S eIt UolAl AP oL}, B K|A|H Foj%o0]
andoR BA3 BAD JYR ¢ el dE
£ &0l 30| T55 WRAH2ZH F5XI47t ot
2 Zlof2fal Azt

o] ZMS2 U]RolE T B AAH o2
715/ 2xlels oklg-/\];] Exx]/\e 71—/\/\]7]L

=T = =] T= u-

ARlo] Wels Uehict. wety] 2ok AIAH Toje

O

-

Fol of g A2 AL] AR FYO2 I3 W 7]
S5 949 o) R 558 sk £90] B Bl
oLt 8502 2a) Skl e} LS ANY 4 gl

o gF meIoR AN 4 9g Zolt

o\r
l"



164  Journal of The Korea Society of Computer and Information

V. Conclusions

2 dre g % onvg HeZents gutos
¥ Fo]&%=o0| oFg X|R|H

19, 38 ¢ 55A40
UIKIL s 2 016}@] =W AR Zojess 8%
A A ZA=Z FAJSIALAL AlEsilon thaat 2
o A=29o ooir}

W AR Zol252 94d FFL2AMR] FMS A
o &2 UIA HS, ASLR TS ’3#3 FIA =
7102 YUERFoL} ODS, IL, SM, TSP, RS A4x &4t
AIZ|1A] Z5tgct ®3t A H#3= ARl YBTO] AT,
PL, PM, TS &=0ll= S7dAQ1 Hete A 2SI,
EZXX|401 VAS ZA} Auf= ZhAste] 2AARl gt
P AlKI® F0}e-5o0] oty

92 HoiZ9ir}. ol 2oby

AR 0l Fo] vlsh oy ARl 7]5H 85
At £50] oS EHHAL U 702 o)y FAD
2] F012§ 7152 YA B5S NIAZ 4 9
L a3HQl £5eWoR AUICh Tl Bobg Alx|
9 FolesoR 4 FYSAL YA AEA
o 20125 SAE W HasloF & Holct.

REFERENCES

[1] C. W. Lee, “An Analysis of Physical Fitness of Office Workers,”
Not published a Master‘s thesis, Graduate School of Industry
Information at Mokwon University, 2001.

[2] A. R. Lee, “The Effects of Overweight and Low Back Pain Patient
by McKenzie and William Exercise,” Not published a Master‘s
thesis, Graduate School of Health Promotion at Hanseo
University, 2016.

[3] W. F. Peate, G. Bates, K. Lunda, S. Francis, and K. Bellamy,
“Core strength: A new model for injury prediction and
prevention,” Journal of Occupational Medicine and Toxicology,
Vol. 2, No. 3, pp. 1-9, April, 2007. http://dx.doi.org/10.1186/
1745-6673-2-3

[4] S. Sherafat, M. Salavati, 1. E. Takamjani, B. Akhbari, S.
Mohammadirad, M. Mazaheri, and H. Negahban, “Intrasession
and Intersession Reliability of Postural Control in Participants
With and Without Nonspecific Low Back Pain using The Biodex
Balance System,” Journal of Manipulative and Physiological
Therapeutics, Vol. 36, No. 2, pp. 106-122, February 2013.
https://doi.org/10.1016/j.jmpt. 2012.12.005

[5] H. W. Anthony, “Diagonosis and Management of Low back Pain
and Sciatica," American Family Physician, Vol. 52, No. 5, pp.

130-137, October, 1995.

[6] G. A. Koumantakis, P. J. Wastson, and J. A. Oldham, "Trunk
Muscle Stabilization Training Plus General Exercise versus
Exercise Only: Randomized Controlled Trail of Patients with
Recurrent Low Back Pain," Physical Therapy, Vol. 85, No. 3,
pp. 197-211, March, 2005. https://doi.org/10.1093/ptj/85.3.209

[7]1 T. Xial, J. Ankrum, K. Spratt, and D. Wilder, "Seated Human
Response to Simple and Complex Impacts: Paraspinal muscle
activity," International Journal of Industrial Ergonomics, Vol. 38,
November, pp. 767-774, 2008. https://doi.org/10.1016/j.ergon.20
07.10.011

[8] K. H. Jang, "The Effects of Intensive Trunk Stabilizing Training
on Balance and Gait in patient with Hemiplegia," Not published
a Master‘s thesis, Graduate School of Dong Shin University,
October, 2010.

[9] J. H. Carr, and R. B. Shepherd, "Stroke rehabilitation: Guidelines
for Exercise and Training to Optimize Motor Skill," Butterworth-
Heinemann. Elsevier, Philadelphia, USA, 2003.

[10] H. M. Lee, J. J. Liau, C. k. Cheng, C. M. Tan, and J. T. Shih,
"Evaluation of Shoulder Proprioception follwing Muscle
Fatigue," Clinical Biomechanics(Bristole, Avon), Vol. 18, No.
9, pp. 829-850, November, 2003. DOI: 10.1016/50268-0033
(03)00151-7.

[11] P. Areeudomwong, W. Wongrat, N, Neammesri and T.
Thongsaku, "A randomized controlled trial on the long-term
effects of proprioceptive neuromuscular facilitation training, on
pain-related outcomes and back muscle activity, in patients with
chronic low back pain," Musculoskeletal Care, Vol. 15, No.
3, pp. 218-229, September, 2017. https://doi.org/10.1002/msc.
1165

[12] S. C. Lee, and D. T. Lee, “Effects of Exercise Therapy on Lower
Back Pain Patients,” Health and Sports Medicine, Vol. 9, No.
2, pp. 69-78, October, 2007.

[13] C. Kisner, and L. A. Colby, "Therapeutic Exercise: Foundation
and technigues," 4th ed, Philadelphia, F. A. Davis Company,
2002.

[14] K. E. Choi, "The Effects Core Stability Exercise on the balance
and Movement Performance for Dancing Major Students," Not
published a Master‘s thesis, Graduate School of Han-Yang
University, August, 2011.

[15] P. W. Marshall, and B. A. Murphy, "Core Stability Exercises
on and off a Swiss Ball. Archives of Physical Medicine and
Rehabilitation," Vol. 86, No. 2, pp. 242-49, February, 2005.
https://doi.org/10.1016/j.apmr.2004.05.004

[16] E. Verhagen, A. van der Beek, J Twisk, L. Bouter, R. Bahr,
and W. van Mechelen, "The Effect of a Proprioceptive Balance
Board Training Program for the Prevention of Ankle Sprains:
A Prospective Controlled Trial," The American Journal of
Sports Medicine, Vol. 32, No. 6, pp. 1385-1393, September,



Effects of Unstable Surface Core Exercise on Functional Movement,
Balance and Pain in Sedentary Female Workers with Low Back Pain 165

2004. https://doi.org/10.1177/0363546503262177

[17] G. Cook, B. Hoogenboom, and M. L. Voight, "Movement:
Functional Movement Systems: Screening. Assesment,
Corrective Strategies,” On Target Pubilcation, pp. 482-502,
September, 2010. hittps://doi.org/10.1016/B978-1-4377-2411-
0.00022-8

[18] H. J. Park, "The Effects of Conditioning Training of EMS on
Exericse Functional Fitness," Master‘s thesis, Graduate School
of Physical Education Myongji University, February, 2018.

[19] P. Gribble, "The Star Excursion Balance Test As a Measurement
Tool," International Journal of Athletic Therapy and Training,
Vol. 8, No. 2, pp. 46-47, March, 2003. https://doi.org/10.1123/
att.8.2.46

[20] M. S. Kimberly, "The Effects of a Five-Week Core
Stabilization-Training Program on Dynamic Balance in Tennis
Athletes," A Master‘s thesis, School of Physical Education at
West Virginia University, 2005.

[21] G. Cook, L. Burton, and B. Hoogenboom, "Pre-participation
Screening: The Use of Fundamental Movements as An
Assessment of Function—part 2," North American Journal of
Sports Physical Therapy, Vol. 1, No. 3, pp. 132-139, August,
2006.

[22] R. B. Westrick, J. M. Miller, S. D. Carow, and J. P. Gerber,
"Exploration of the Y-Balance Test for Assessment of Upper

Quarter Closed Kinetic Chain Performance," International
Journal of Sports Physical Therapy, Vol. 7, pp. 139-157, April,
2012.

[23] E. C. Huskisson, "Measurement of pain," The Lancet,
1125-1132. Vol. 304, Issue 7889, pp. 1127-1131, November
1974. https://doi.org/10.1016/S0140-6736(74)90884-8

[24] A. Imai, K. Kaneoka, Y. Okubo, I. Shiina, M. Tatsumura, S.
[zumi, and H. Shiraki, "Trunk Muscle Activity During Lumbar
Stabilization Exercises on Both a Stable and Unstable Surface,"
Journal of Orthopaedic & Sports Physical Therapy, Vol. 40,
No. 6, pp.369-375, June, 2010. https://www.jospt.org/doi/10.251
9/jospt.2010.3211

[25] S. Bagherian, K. Ghasempoor, N. Rahnamal, and E. A.
Wikstrom, "The Effect of Core Stability Training on Functional
Movement Patterns in Collegiate Athletes," Journal of Sport
Rehabilitation, Vol. 28, No. 5, pp. 444-449, January, 2018.
https://doi.org/10.1123/js1.2017-0107

[26] K. Patra, and E. Bob, "Inside Out-The Foundations of Reebok
Core Training," Reebok, 2000.

[27] G. Cook, "Movement: Functional Movement Systems," Daesung
Publishing Company, pp. 93-112, 2013.

[28] A. Mori, "Electro Myographic Activity of Selected Trunk
Muscles during Stabilzation Exercises using a Gymball,"
Electromyography and Clinical Neurophysiology, Vol. 44, No,
1, pp. 57-64. January, 2004.

[29] K. B. Kiesel, R. J. Butler, and P. J. Plisky, "Prediction of Injury
by Limited and Asymmetrical Fundamental Movement Patterns
in American Football Players," Journal of Sport Rehabilitation,
Vol. 23, No. 2, pp. 88-94, January, 2014. https://doi.org/10.1123/
JSR.2012-0130

[30] J. E, "The Effect of Core and Flexibility Exercises on Functional
Movement Screen, Y Balance Test and Short-Form Mcgill Pain
Questionnaire for Those Who Work at The Office," A Master‘s
thesis, Graduate School of Sports and Leisure Studies at Korea
National Sport University, August, 2019.

[31] K. P. Gill, and M. J. Callaghan, "The Measurement of Lumbar
Proprioception in Individuals With and Without Low Back
Pain," Spine, Vol. 23, No. 3, pp. 371-377, February, 1998. DOL
10.1097/00007632-199802010-00017

Authors

Yang-Ho Shin received B.S. his degree in
Kyung Pook University in 2018. He

received a M.S. degree in sports medicine

in Dankook University in 2022. Yang-Ho

‘ . Shin is working as an exercise prescription

expert at the sports center. His research interests include

sports medicine, exercise prescription, sports rehabilitation,

and weight training.

Jin-Wook Lee received B.S. degree in Korea
University in 1999. He received his M.S.
degree in sports medicine Ph.D. degree in
physical education from the University of
Dankook in 2010 and 2017, respectively.

Dr. Lee is an Assistant Professor at the Department of
Exercise Prescription & Rehabilitation, Dankook University,
Korea. His research interests are in sports medicine,
exercise exercise

prescription,  sports  Rehabilitation,

physiology.

Yong-Hyun Byun received his B.S., M.S.
and Ph.D. degrees in the Department of
Physical Education and Sports Science at
Korea University, Korea, in 1994, 1996 and
2003, respectively.

Dr. Byun is currently an Associate Professor in the
Department of Sports Medicine at Dankook University,
Korea. His research interests include sports medicine,
exercise physiology, exercise testing and prescription, and

health science.



