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PURPOSE: This study evaluates the suitability of the Exerheart exergame as an alternative tool to moderate-intensity aerobic exercise

for healthy adults.

METHODS: A total of 49 healthy adults were enrolled in the study. For the first visit (visit 1), all participants underwent a cardiopul-
monary exercise test (CPX) on a treadmill to assess maximum oxygen consumption (VO.max). For the second visit (visit 2), the oxy-
gen consumption (VO;peak and VO.mean) was measured during the performance of Exerheart, three times for 10 minutes each to

determine its exercise intensity.

RESULTS: VO:max during the CPX was 30+ 8.1 mL/kg/min, while VO:peak during Exerheart was 17.4 + 3.4 mL/kg/min and VO,mean
was 16.3 +3.3. The Exerheart intensity generated a VO,peak of 60.4+16.3% and VO.mean of 56.0+15.7 of the VO.max as achieved
during the CPX. No significant differences were observed by age group for VO,peak/VO.max or VO,mean/VO,max.

CONCLUSIONS: Exerheart exergame corresponds to moderate-intensity aerobic exercise range according to ACSM guidelines. There-
fore, Exerheart exergame may be used as an effective alternative to aerobic exercise intervention for healthy adults.
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Fig. 1. (A) The exergaming group performed exercise using Exerheart de-
vices by permission of D& Humancare which had the copyright holder of
Exerheart. (B) Features of the video game “Alchemist's Treasure”.
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Table 1. Characteristics of participants

N Mean+SD
Sex (M/W) 21/28
Age (yr) 49 42.78+14.07
Height (cm) 49 165.85+8.59
Weight (kg) 49 66.09+12.51
BMI (kg/m?) 49 2391+337
Resting HR (bpm) 49 64.18+6.22
Resting SBP (mmHg) 49 121.86+10.94
Resting DBP (mmHg) 49 73.84+8.54
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Table 2. Cardiopulmonary performance during cardiopulmonary exercise
test and Exerheart exergame

N Mean+SD
Cardiopulmonary exercise test
VO,max, mLkg™ - min 49 30.6+8.1
HRmax, bpm 49 176.5+£15.5
RER 49 1.3+£0.2
Exerheart
VO,peak (mL-kg'-min™) 49 174+34
VO,mean (mL-kg™-min™") 49 16.3+33
HRpeak (bpm) 49 118.0+19.6
HRmean (bpm) 49 114.2+18.0
RPE (6-20 scale) 49 120+1.2
RER 49 0.91+0.05
Exerheart/Treadmill
VO,peak/ VO, max (%) 49 604+16.3
VO,mean/VO.max (%) 49 56.0+15.7
HRpeak/HRmax (%) 49 66.4+17.2
HRmean/HRmax (%) 49 63.9+16.8

BMI, body mass index; HR, heart rate; SBP, systolic blood pressure; DBP, dia-
stolic blood pressure.

VO,, oxygen consumption; HR, heart rate; RER, respiratory exchange ratio;
RPE, rate of perceived exertion.

Table 3. Comparison of cardiopulmonary performance during cardiopulmonary exercise test and Exerheart exergame by age group

Twenties (n=5) Thirties (n=7) Forties (n=6) Fifties (n=6) Sixties (n=4) e
Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR)
Cardiopulmonary exercise test
VO,max (mL-kg'-min™) 36.3(31.8-42.8) 28.7 (22.8-35.3) 31.4(19.3-32.5) 23.9(21.0-35.5) 283 (24.5-40.4) 7.60(.11)
HRmax (bpm) 190.0°° (180.0-203.0)  181.0(175.0-187.0) 177.0(164.8-182.3)  169.0°(160.5-180.0) 161.5°(141.3-176.8) 18.15(<.01)
RER 1.32(1.15-1.41) 1.38(1.31-1.43) 1.15(1.09-1.28) 1.22(1.14-1.33) 1.18(0.99-1.31) 10.38 (.04)
Exerheart
VO2peak (mL-kg'-min™) 16.7 (14.8-21.9) 19.0 (17.0-20.8) 15.7 (12.6-20.3) 15.9(14.3-16.6) 17.9(15.5-21.7) 5.00(.29)
VO2mean (mLkg'-min') 15.0(13.7-20.2) 17.7 (15.1-18.2) 14.7 (11.5-19.0) 14.6 (13.3-15.6) 16.7 (13.8-20.0) 4.64(33)
HRpeak (bpm) 122.0(106.3-1383) 1223(110.0-132.7) 121.5(111.8-126.6)  101.7 (91.3-123.5) 113.0(110.0-117.2) 6.98 (.14)
HRmean (bpm) 118.6(103.1-132.0)  116.1(105.8-1254) 114.6(107.3-122.7) 99.8 (88.6-119.4) 108.8 (105.6-113.4) 6.27 (.18)
RER 0.90 (0.86-0.92) 0.89 (0.86-0.95) 0.94 (0.89-0.98) 0.91 (0.85-0.96) 0.89 (0.86-0.96) 4.15(.39)
RPE (6-20 scale) 13.0(11.7-13.7) 12.3(12.0-13.0) 123(11.3-14.5) 12.2(11.3-12.7) 11.2(10.3-11.6) 5.75(22)
Exerheart/Treadmill
VO,peak/VO,max (%) 46.8 (45.0-62.6) 59.3(48.7-93.1) 61.1(55.2-66.2) 58.4(44.3-77.8) 59.0 (48.8-64.3) 3.36 (.50)
VO.mean/VO.max (%) 43.2(40.5-61.0) 56.0 (45.5-81.3) 554 (52.4-60.8) 55.0 (40.5-72.3) 52.5(44.4-59.8) 2.66 (.62)
HRpeak/HRmax (%) 63.7 (57.8-71.7) 69.9(61.1-71.7) 69.8(61.8-76.2) 58.9(55.9-74.4) 69.5 (66.9-75.8) 3.01(.56)
HRmean/HRmax (%) 61.7 (56.0-68.4) 66.1(58.6-68.3) 67.5(59.2-72.3) 57.8(54.2-71.9) 66.6 (64.8-73.6) 2.74 (.60)
Values that share superscript (a,b) letters represent between-group significance (p <.05).
VO,, oxygen consumption; HR, heart rate; RER, respiratory exchange ratio; RPE, rate of perceived exertion.
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