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A COMPARISON STUDY OF THREE DIFFERENT HEART RATE MONITORING DEVICES
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ABSTRACT

Heart rate (HR) monitoring during resting and exercises has been widely used as an indicator of
cardiorespiratory or aerobic fithess. Presently, there has been a large increase in the number of wearable
devices that use to measure HR such as smart watch and mobile application. With technological advancement,
the cost of these devices is reduced. However, some models are still not precise for estimating HR. Therefore,
the purpose of this study was to compare and assess validity of three HR monitoring devices; chest strap heart
rate sensor (Polar), low-cost smart watch (Watch), and Heart Rate Plus mobile application (App). HR
measurement was recorded in 1 minute (average, maximum, and minimum) following recording ranges: (1)
resting state, (2) after 15 repetitions of Jumping Jack, (3) after 2 minutes rest, (4) after 15 repetitions of Jumping
Jack, (5) after 2 minutes rest. The HR values from 3 instruments were statistically different in every recording
range by using Friedman. When evaluated validity of the HR values compared to Polar across all recording
ranges, the standardize typical error of estimates were 3.74-79.60 and 0.16-2.09 for Watch and App,
respectively. In addition, Bland Altman plot was described a comparison of HR values between Polar and Watch
and Polar and App. The difference between Polar and Watch distributed outside the area of the mean difference
line (abnormally distributed). The difference between Polar and App distributed in the area of the mean
difference line (normally distributed). The percentage difference between Watch and App heart rate values
compared to Polar heart rate values is shown in terms of the percentage change. Consequently, this study can
provide information to choose the HR measurement. Watch might not be valid for monitoring exercise. App is
valid for monitoring resting state, but not portable and easy to use in exercise.
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AN919N 1 ANTNUAANAM AN ABRTINTTE WA lawLy Repeated Measures ANOVA (Non-parametric)
ANALTINTTOUUN asiu Taluas (p) whefifumsulasuuilas STEE
ANTINIS P ANFIU LERTIERY ' Polar- Polar- Polar- Polar-
Y o qﬂnem ANNGE n Polar- App-
Buala [STLIN[STLT) (p) Polar-App Watch App Watch App
31U Watch - Watch
HIATFIU
Polar 87.00 15.21
] 22.26 0.16
A1 Watch 77.00 2.450 0.011* 0.002° 0.174 0.075 12.38+83.89 1.31+0.20
) (2.61-3.47) (0.11-0.22)
WRe | App 84.50 15.24
nnsulama NNl sTEE extremely large small
Polar 95.00 16.53
! i 0.005 6.95 0.33
ag A1 Watch 82.00 2.755 0.008* 0.005° 1.000 13.77+83.36 -1.2942.19
5 2 (5.36-2.04) (0.24-0.47)
S| agam | App 97.00 16.91
& | 9% i
nnsulama Al sTEE ¢ extremely large moderate
Polar 81.50 14.25
! 0.008 35.34 0.92
A1 Watch 72.00 2.950 0.006* 0.002° 0.650 11.16+79.35 8.61+40.03
) * (3.28-2.74) (0.61-1.53)
AN&A | App 74.00 19.95
)
nsudamanununeAn sTEE extremely large large
Polar 102.0 14.58
] ¢ <.001 <.001 4.73 0.33
A1 Watch 77.00 2.600 <.001* <.001° 25.04+82.24 3.87+6.24
. - 2 (1.77-8.38) (0.23-0.46)
WRe | App 97.50 15.50
- nsulaANMNNERN STEE ¢ extremely large :  moderate
-3 :
< Polar 1255 13.69
N ! 0.002 <.001 79.60 1.13
=) A1 Watch 82.00 2.370 <.001* <.001° 34.17+82.76 2.78+12.56
= » o (3.11-2.87) | (0.73-2.06)
[N
& qegn | App ; 119.0 . 15.42
@ }
g nnsulama NNl sTEE extremely large very large
°&
=~ Polar 87.50 15.63
! : 0.003 2412 1.80
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) * (2.64-3.43) (1.03-4.93)
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] 0.011 3.74 0.17
A1 Watch 77.00 1.940 <.001* <.001° 0.061 11.06+85.89 0.67+1.45
) 12 (1.59-15.38) (0.12-0.24)
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i ! i 0.002 4.97 1.06
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. i
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= : :
Polar 82.50 13.26
! 0.037 26.62 0.99
A1 Watch 72.00 1.930 0.011* 0.003° 0.307 10.73+85.44 5.37+28.96
) * (2.67-3.38) (0.65-1.69)
ANEA | App 77.00 17.10
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Polar 102.5 13.69
] i <.001 <.001 50.37 0.29
A1 Watch 76.0 1.970 <.001* <.001° 26.12+85.68 2.11+5.55
. . 2 (2.81-3.18) (0.20-0.40)
WRe | App 1020 | 1446
- nnsulama gl sTEE extremely large small
LRI
S Polar .~ 1230 | 1250
= ] ! i 0.026 <.001 3.76 1.68
=] AN Watch 82.00 2.030 <.001* <.001° 35.06+83.83 0.46147.64
% : » %} (15.10-1.60) (0.98-4.19)
[N
o 4940 App , 123.5 18.45
[ ]
g nnsulamaunNngAn sTEE extremely large very large
3G : :
-~ Polar 87.00 15.34
] ¢ 0.017 13.07 2.09
A1 Watch 72.00 2.060 0.012* 0.004° 0.614 17.45+86.57 14.16149.41
) i » (3.92-2.40) (1.14-7.51)
[ﬁq@m App 75.00 22.93
nnsulama gl sTEE extremely large : extremely large
Polar 8750 . 1265
] ¢ 0.010 0.032 5.05 0.24
A1 Watch 77.00 2.450 <.001* <.001° 11.12480.71 2.10+1.66
. - .. g (7.54-1.82) (0.17-0.34)
WaRe | App 81.50 12.86
nMsutama gl sTEE ¢ extremely large : small
7§ Polar 95.50 14.02
i ] ] 0.001 11.82 0.48
p A1 Watch 82.00 2.380 0.001* <.001° i 0.705 12.39483.08 -0.31£3.71
= 2 (4.05-2.35) | (0.33-0.70)
S| 498m | Apep 9550 | 14,53
@ : :
% nMsulama gl sTEE extremely large moderate
=
Polar 83.00 : 11.93
] : ¢ <.001 6.04 1.60
A1 Watch 72.00 2.850 <.001* 0.001° 0.535 11.12480.71 10.85+51.09
) : » (6.06-1.95) (0.95-3.76)
ANEA | App 72.50 18.02
nMsulamunNNeUa9An sTEE extremely large very large

* p<0.05 WANANDENNUEANATYNINAEDA 521919 Polar Watch waz App

a

° p<0.05 LANANNAENAULRIAYNNADA 521919 Polar Waz Watch (Polar-Watch)

* <0.05 uAnAaENITNTEd ATUNRTA 521919 Polar waz App (Polar-App)

4]

p<0.05 WANANNALNINUEANATUNISADA 531319 App WAz Watch (App-Watch)

sTEE: standardized typical error of the estimates
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