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OBJECTIVES The purpose of present study was to analyze the acute effects of exergame on glucose control
after glucose ingestion in individuals with pre- and type 2 diabetes.

METHODS We enrolled 60 adults with pre-diabetes (Pre-DM, 58.1+9.2 years, n=20) and type 2 diabetes
(T2DM, 61.7+9.9 years, n=40). We measured fingertip capillary blood glucose level at 10 min before, 30 min
after, 60 min after and 120 min after the 75-g oral glucose tolerance test (OGTT). For the non-exergame
control days, participants pursued normal daily activities but refrained from unusual strenuous physical
activity. On the exercise days, participants conducted on exergame at 30 min after 75-g OGTT for 30 min.

RESULTS Acute exergame reduced the glucose level 60 min, ABG30-60 and ABG60-120 after glucose
ingestion compared to the control trials (p<0.01, p<0.01 and p<0.001 respectively). The cumulative glucose
total area under the curve was lower with exergame than under the control condition (p<0.05).

CONCLUSION Acute exergame after glucose ingestion can improve hyperglycemia and glycemic excursion.
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& 7 = 713 E Alwetal tiekA Rl EE
Aoz deHal 3= ety viv e Adelv(6]. A
50 A e Bl TrFshEA wmql B
A4 A Adade sl e AMAde] &
5 v ATEol Bol IFHAL TFH A=
= BAFAT[7-9]. e M AIYG ] A5 ndT
s A st wE WA eR At A=Al o
A= ok A-E BE7E gl
e 2 A= 75 g AR :

L o
Aol Az Ee o] vAE=
& i

A
ARy A

AT E Kol Weste dadaA(Pre-
DM, pre-diabetes), 2 A28 F =" (T2DM, type 2
diabetes)S 7FA]aL = 204 o]d2] A2l 609 S U
Jo 2 &t T2DM & F5 3 o] 126m/dL ©]do]
A, HbAlc(HemoglobinAlc)7} 6.5% ol/do]l Ak, 7

Table 1. Characteristics and metabolic profiles of subjects.

Pre-DM T2DM All

(n=20) (n=40) (n=60)
Age (years) 58.0+9.1 61.6+9.8 60.6+9.7
Height (cm) 161.8+8.5 163.3+8.8 162.8+8.6
Weight (cm) 68.7+£14.0 67.7+£13.3 68.0+13.4
BMI (kg/m?) 26.2+4.8 25.1+3.1 25.5+3.8
Systolic BP(mm Hg) 135.1£15.9  130.6+£17.7 132.6+16.8
Diastolic BP(mm Hg) 79.5£9.9 77.1£9.5 77.2£9.9
Total cholesterol (mg/dL) 144.5+17.0 146.2+26.1 146.9+23.7
HDL cholesterol (mg/dL) 54.2+7.3 47.3+11.1 50.5+10.5
LDL cholesterol (mg/dL) 77.3£17.9 78.2425.9 78.5421.5
Triglyceride (mg/dL) 107.7+38.3. 150.8+110.9 132.2+81.8
Fasting glucose 115.3+24.8 14291664  133.11£56.8
HbA1c 6.1£0.2 VAE N 67.7+£1.0

Values are mean standard deviation

Pre-DM; Pre-diabetes, T2DM; type 2 diabetes, BMI; body mass index,
BP; blood pressure, HDL; high density lipoprotein, LDL; low density
lipoprotein, HbA1c; hemoglobin Alc.

*** indicate the presence of significant differences (p<0.001) from
Pre-DM
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H =, S %4, LDL(low density lipoprotein)—= ] 2~
Bl = HDL(High density lipoprotein)-Zd| ~H &, &
58, HbAlcE 543t} o] 2sh +42 K Y ¢
A}
(e}

Wel o) of 25t

=

blood glucose 0 min), 75g9 X3S 350mle] &9
50l NS HE&3 5 oatel ghobA HAHE ApA 9
A 30E(BG30, blood glucose 30 min), 602(BG60,
blood glucose 60 min), 120(BG120, blood glucose
120 min)ell 247t 35 SA 3l

BGO¥} BG30 Afel o] & zkeo]i= ABGO-30, BG30
7 BG600 Alele] & xfo]= ABG30-60, BG60
I BG120 Atole] d 2poli= ABG60-120, BGO#
BG120 Aol o] E zteo]= ABGO-1202.2 371313
.

OXL

Exergame
wwzg 75g BT RN 30% & mAES AE
= AR A F(BG30) v Ad AR A 174 (BG6O)
ﬁ*ﬁﬂl“ & & 302 3 AAESIT. A A Hutol
2291 AAFE(EXERHEART) = A0LE @27 of xﬂ_ﬁ
o2 ~FlHEet Bl e PCE AEsta] HEH
o tHE WA AdRES W grow A7),

A7), 970, BFE, ) % AL, Sekoly 5L 24T
= 9J+= An)olt} <Figure 1>.
_ Product Composition
1. Exerboard
2. Tablet cradle
3. Controller
[ ]
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> {

Air cushion

Figure 1.The exergame using Exerheart devices with permission from D&J
humancare.

NA YL Aol Frof A GFar Qo] Ak
=R AUIA S71EN e doh AW AT

AN ZEe] AYP§e] 22F MYt FER AAFJEES
A& 45 i S5 47 42~82% HRR(heart rate
reserve)i, oF T~ %o Fete FEdS Bl
ATHIL. & Aol A= M SIEE o] &sto A=
o] X}T"r A =53ty 13143 &5US Adste $4 %=
HRE AA HoyA] &= = polar(Rs400sd, APAC,
90026360, USA)E 2H&-3to] 7h=stel] -5& AAst
Aot FHAE +F HAE HoAUAY, 58 HAIEHA
Kb oAb 2 Al A A9 skt

=2 M2

Ao A Bojxl A SPSS 28.0 A 221
S ARGt B ol tisl Wt (mean) ¥ A
2HSD)& Ab=stSit. A 4-d5-8F 5 2413 52t OGTT
9} EXOGTT #tol & 7&%‘— at7] flaf WS4 Ak 24
(Repeated measures ANOVA)E 2 A] 8} o
Aol g 2pol & HF3k7] AsiA HHIERE TR
AlBEeh e FAIA o) 055 Attt

21t

<Table 2> OGTT(OGTT only)$} EXOGTT
(exergame + OGTT) & d% w22 Pre-DM,
T2DM 1g]aL AAAIDF o7 BolFa Qv ¥ x4
9] baseline?l 0%3} 30% Al d 9 dd2 AA N TA
N e gk 2o 7F A v, Pre-DMel A= 30+ A
de] " zto] 7k AT
AAAIDZ A Aol A= OGTTE BG607HA &
o]l 543 &/t Wb, EXGOTT 890 543 2
22 a1, Aukshs B FAT A AL FoZH
BG60 A1 A ¢ do] EXOGTT7F OGTTel &) -2 a}
Al Yk oW (p=0.002), ABG30-60 oA %= EXOGTT7}
OGTTHT} folstA 7HA%ES HoFAtHp=0.001).
BG120 A1 H el 89 =2 A= OGTT<F EXOGTTZH
frol gk zpol 7k il oy BG60O AR o] F A7k 2}
o] & 918 ABG60-120 |4+ EXOGTT7F OGTTH.t}
ol sl Al &S HAFTA v (p=0.001). <Figure
3> AFEEE & 7 2719 0-120% AUC(area
under the curve)& H.oF 1 9t} EXOGTTY AUC
WA o] OGTTS AUC AR} folahAl 7HAsl
™ (p=0.03), °|:= A TFFoF dIrEgo] dA A<
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Table 2. Changes of blood glucose level during OGTT and EXOGTT trials

Pre-DM T2DM ALL
gGG‘ﬁmg/ al) 102.9+11.0 110.8+14.3 108.2+13.7
EXOGTT 106.4+14.4 111.7414.4 109.0+14.5
(B)GG?l_C_ll_(mg/ alt 186.4+25.5 197.3+38.9 193.7435.1
%%
EYOGTT 173.9+19.8 197.1+37.8 189.4+34.5
gGGGTOT(mg/ aly 204.8+48.9 220.4+58.7 215.2+55.6
%% *%
EYOGTT 166.5+37.9 202.0+59.8 190.2+55.7
g(éﬁo il 167.2450.8 203.1464.0 191.1+61.8
EYOGTT 170.7+47.9 207.5+63.8 195.2+60.8
glé?(T)-ao (mg/d) 83.5+23.3 86.5+34.7 75.5+31.2
* *
EYOGTT 67.5+20.2 85.4+29.1 79.7+27.6
g'éGTio'éo (el 18.4+41.2 23.1+487 21.6£46.0
* %%
EXOGTT 7.4+34.4 48+465 0.8+42.9
g‘éGTim 20 (g el) 37.7+45.1 17.3+48.8 24.1+48.1
XK KKK
EXOGTT 42+443 55+39.0 5.1+40.5
gléGT(T)-1 20 (mg/dl) 64.3+53.0 92.3+57.3 82.9+57.0
*K
EXOGTT 64.3+47.1 95.8+56.8 85.3+55.4

Values are mean standard deviation

BGO, BG30, BG60, BG120: blood glucose level 0, 30, 60 and 120 min after glucose ingestion.

ABGO-30: difference between BG0 and BG 30.
ABG30-60: difference between BG30 and BG 60
ABG60-120: difference between BG60 and BG 120
ABGO-120: difference between BGO and BG 120

Pre-DM, Pre-diabetes; T2DM, type 2 diabetes; OGTT, Oral glucose tolerance test; EXOGTT, Exergame after oral glucose tolerance test.
*,** and *** indicate the presence of significant differences (p<0.05, p<0.01 and p<0.001 respectively) from OGTT
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Figure 2. Changes in blood glucose level during OGTT and EXOGTT trials
in Pre-DM and T2DM groups. Pre-DM, Pre-diabetes; T2DM, type 2 diabetes;
OGTT, Oral glucose tolerance test; EXOGTT, Exergame after oral glucose
tolerance test.
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<Table 2>¢} <Figure 2> OGTT¢ EXOGTT
o] dFutS-S Pre-DM¥} T2DMO. 2 135S 9o
HolF a1 itk T2DMe] BG30, BG60°l A 2] OGTT,
EXOGTT+= 98k #Fol 7k gl 21}, Pre-DM @] BG30
3} BG602] OGTTEF EXOGTTAFo ol 2] 3k xko] 7} 9l
Atk 3] Pre-DMol A BG60 A% 2] ddo] OGTT
Bt EXOGTT7F frelshAl 7HAsk3l 2™ (p=0.002),
Pre-DMell A vk ABG30-60°14 F Z717+2] #-2] %
2ol 7} ek (p=0.02). =3 ABG60-120 & 35X ol .=
Pre-DMO| A RF 5= Z=717ke] f-o] g 2}o] 7} YERRL S
™ (p=0.003), T2DM A= F 2A17Fe] f2) 38k z}o] 7}
A3k OGTT2F EXOGTT2] AUCO A % Pre-DMoll
M= 23] o8k Aol 7F b 9hH (p=0.01),
T2DMell A = 2] gk x}o] 7} vrebLbA] ek She.
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Figure 3.The glucose area under the curve (AUC) during OGTT and EXOGTT.
Data are estimated mean SD. * *, ** and *** indicate the presence of
significant differences (p<0.05, p<0.01 and p<0.001 respectively) from OGTT.
Pre-DM, Pre-diabetes; T2DM, type 2 diabetes; OGTT, Oral glucose tolerance
test; EXOGTT, Exergame after oral glucose tolerance test.
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