Sports Science 2023, X|41H, M3=
Vol.41, No.3, (31)December 2023: 135-142 | http:////doi.org/10.46394/155.41.3.15 | ISSN(Online) 2093-3363

Jiojojm|#jo|d SHI=E et E=EY 232 &=2d HS
A Study on Verification of Exercise Efficiency in Treadmill Exercise Based
on Gamification Content

ZPHEl elolam/oie) - BEE E=AISUstn/me) - THEE (E2MSUHsm/24)
Jeong-Tae Hwang LikeFit - Jong-Hwan Jung Korea National Sport University - Jung-Hoon Koo Korea National Sport University

aer

AT BEHL AojujgAlo|d EHXE EEe 259 A4S IRIsH Y3l 434 EF=d 5 ot A3y ARES BAste &
%7%5 olsh=g| ot WA A3 200 FAS EH 0 2(n=8, }o]: 26,50+2.39; BEA|: 76,78+8.89 kg; A1 176,25+6.52cm)
b A 558 EA5] A EY=d &5 RetdAS(graded treadmill exercise test: GXT) AAISHTE o]F AomgAo]d &
H2E 883 434 Eded &5 § Uehe *@Elfﬂ@ ARESEF AN FE, Hudes, 3FE 9 olvA 28%) GXT AEE A
HIE&(%)Z 24515}, 1A 434 Aoln|gAlold EH =Y &5 A Uehd 574 == GXT- HRpeak—J 49.93~85,48%, GXT-VO,peak?
17,45~84.42% R GXT-RERpeak® 64.61~76.15%2.% 77} L}EP*E}. 3, A3 Aolm|gAold EFEY &5 F Ales L2t 3
Z2e] 2H|FRE 0.12kcal/kg/min &2 UEREI AZFe Z2 2] A 7 45kcal/kg/h 22 UERT o8 86 BH AolugAo]ld Edl
25 83 43 EF =T 252 AATAT Al Fl F8AA 9FE v A 25ATHL ALEHY A7 54 ARFEH
A ol =go] E Ao wdE

YA ol AojmuAlo| A, TEEEA, LT E, oA, HithsH

Abstract

The purpose of this study was to examine the effectiveness of exercise using gamification content by analyzing physiological
indicators resulting from acute treadmill exercise, to determine the intensity of the exercise. Firstly, a graded treadmill
exercise test (GXT) was conducted on healthy males (n=8, age: 26.50+2.39; weight: 76.78+8.89 kg; height: 176.25+6.52
cm) to measure their maximal aerobic exercise capacity. Subsequently, physiological indicators (peak oxygen consumption,
peak heart rate, respiration rate, energy expenditure) following acute gamified treadmill exercise were analyzed about the
GXT indicators in relative proportions (%). The exercise intensity during the acute gamified treadmill exercise was found to
range from 49.93% to 85.48% of GXT-HRpeak, 17.45% to 84.42% of GXT-VO,peak, and 64.61% to 76.15% of GXT-RERpeak.
In addition, considering body weight, the calorie expenditure per minute was found to be 0.12 kcal/kg/min, and the hourly
calorie expenditure was 7.45 kcal/kg/h. These results suggested that acute treadmill exercise using gamification content
can have a positive impact on improving body composition and cardiopulmonary function, while long-term engagement is
expected to enhance overall health-related physical fitness.

Key word: Gamification, Exercise efficiency, Exercise intensity, Healthcare, Aerobic capacity

* mt634@knsu.ac. kr
o] 7L FEhe] HApRlS] EES v e

Zlojolmlzod 2HI=E 2& E2=Y 282 &8¢ 45 135



. ME

FZ o] AR Qe ALE]H AFr| 2 o E5o] Agt
HHA oA £3E 4= Qs WE-eE, Alo]E 2 Ay uily}
e ZEdodo] Bao] Z7HE I o] tiste] mjEYAet
T AnfEE ofE A o] dES S8k AAA 0T A
%ol gf=lglon oflE(Apple)it +2(Google) 51 B2 =
2 71452 2] Bt dag|of ofZa)A o] el tigt 7Y
9 gl Bxjo] 5L 7lskal Qe AR o ch(elRls), 2020). 3)
Ak Ay ZEH oY thE Al HEekA] ¢kar Al A
& Aejo] ZRfR$ o] 9l whd FAH oz 58 A&
T 4 Qe FojoR] Be F7|Hert W] g olE 4
5171 13t weto] Badk AYolch(AlFd, 0157 2 o] 4,

il

2 935 R Q7] B7E A35t0] Fuje B
et Aolululol 4 7|450] Hayo] AXEL orkAl
4 5. 2016). AolmlnAl A 71 AY 7ML A
ofoll 83 ALGALS] T Holot WEL FESHE Aol

o)

AL ol Ho

B Y P AU FAS 22 15He 94 A
S Al F@stel YRS F7H1A 4 ok, 3, E

o B SHA| AR AFEAE S7HAI717] diszell Alo]
mjaj Aol Ao] AR BFS TEYXA QoA Bl S7HE Ao
2 B 1EdckLister, West, Cannon, Sax, & Brodegard,
2014).

22 7)ze] mgRelze] Hgeel B RolAA
dlol gt FEAIA &5 Dol ek gt BAs F
+5 AYE Y 5 e Aowg Aol FHl=E 283
& olZuAlol o] ko qlek(zin| 3], 2020). Y+ A3
AE AT EY AolnuAlold FHl= 7|8ke] Alol&

& AREARE] AEAS] 5 Y ¢ s =5k

B2

ARE0) WE, A B 2lEs 3)
AckEY= 9 AAE, 2021). E3L, 7

g AU 29 (rowing) HAl 52 25T 7]
T w8 BrlNolE gAF 4 olrk B usheit

Han, 2019). At}7} Aloju|gAo] g 7|9ko & dh= &5 1L
% =2I9g gl 483 An A He
% o]8] 422 o] ATpA 02 ALY S ZAIAIG
1 BstgcHMora—Gonzalez, Pérez—Lopez, Esteban—
Cornejo, & Delgado—Fernandez, 2020). shA|RF A& A
FAFoll A= olgt AolmuA o] &gk AATE A
Al ARolAe] L5ol vls) 1w} ojulstck 1 wsklc)
(Koivisto & Hamari, 2019), E3F, Ao|u]|uj#Ao]dL &85t
S A oA Al A4 ATt AR o ol A= UiE

o
Ix

136 Sport Science 2023. 41(3)

U] gkefth= AHEAto](Gender differences)”F EAghckal
B35kt Forman, Dallal, Crochiere, Berry, Butryn, &
Juarascio, 2021).

A Yt APdtsS A 2
THl== A% S SAE=

;:O

FS w Alolnjs Aol 4
a7 Ao =3 g ALgs
AgASoA] 7 Roleh 5o iEt B, X|&7ksAo]
IAHA e Fedw g =i, s ok A
olujg} ol &5l digt fatk A% ZwolA AelulmAold
sgat oo WY, 2w W wlwo] e wi 79 Bkl
Rzah Ao}, B3] Aojuluol 4e BTt &

7] SlelAs WA LEA et Aejsh
SEFES FASIE Ao| Bolwt %
ofats](ACSM)el 4 F 5819] % TAE

4

e orr

Iy
r

P e e
7
= orjuh
o rir
$

e
o
o I 1
[ 4
H
w [N

e

e
)

ro
ol
-
£

S
S
o
~
2
>
al
_O‘L
I
o))
o,
)
N
N,
lo
N
N,
>
N
;

Y Egoleti MISACHACSM, 2018). Wb Aloju]s)
Aold EHI=E BEe 54} F 14w 2o 3
Qlgickel b4 HRATNA AXHY Aol AE e
o g50) makE wrh TAHOR Au 4 olrkn Azt
SHAIEE ok 2l7kA] Alo|nmlAlold EH2E FEF 2Fo

on gamification content, ATG) & Ueh = A2|eha x|3%
SSE AT, e, 9, S5E, ofvAl
2HE)E FRIEHL o]F Ef Y 25 R AHGXT)oNA &
Al 2o) AESI A O W BAT oI, oS B
AlolulmAlo]d =S S83t U3 Efed &5 A=E
2o} 217 Tl AR A ol FHHR AT vlA=A B}

o1 U

A Z3st7] Aol Kefjehal Arg-a-2] 93] 9]
%018 W (5eld T 20230413-026) AHLS AASHCH
2 A Ak 257] At 9 S5 AA deo] gl A%
il = AR Ak A=A &
ol thet Tt W85 Hele] At &, olE Hoke v
Ao A Ao &2 AE=9)A(informed consent form)S
Ak, AdRRe] AlA1A B2 o (B
13} 2t



1, H70ER £

Variables(N=8) Mean(SD) He
Agel(year) 26.50 (2.39) 22.00 ~ 29.00
Height(cm) 176.25 (6.52) 164.60 ~ 185.10

BW(kg) 76.78 (8.89) 65.50 ~ 91.40
Fat(kg) 14.85 (5.43) 9.80 ~ 25.50
BF(%) 19.08 (5.37) 12.60 ~ 27.90
BMIi(kg/m2) 24.65 (1.79) 22.40 ~ 27.10
LBM(kg) 61.92 (6.12) 50.40 ~ 68.10

BW: body weight, BF(%) : percentage of body fat, BMI: body mass index,
LBM: lean body mass. Values are presented as mean(standard deviation).
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2 Mp|stN X|ES2| H3}
HRpeak VOzpeak RER
(bpm) (mL/min/kg)
GXT 190.25+10.11 46.47+9.04 1.30+£0.10
ATG 162.63+8.12 39.23+8.10 0.99+0.09
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E 3. Alojojm|7o|d 2HIXE &3 Y3y EEL 20| TE ol
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kcal/kg/h 7.45 2.40 ~ 11.40
kcal/min 9.53 3.11 ~ 15.06
kcal/kg/min 0.12 0.04 ~ 0,19
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Asto] 5 A=E BT 1 Ax Alojn|ujA o] FHl
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