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Is Heart Rate Measured by Smartwatch during Exercise Reliable?
Analysis of Correlation and Agreement Between Heart Rates of
Polar and Smartwatch

Ji-Hye Kiml, Jung-Lyeon Leez, Min-Jung Woo®
1Master & Ph. D. Course, Department of Physical Education, University of Ulsan
’Master, Department of Physical Education, University of Ulsan
3Professor, School of Sports and Exercise Science, University of Ulsan

=] 2 AUEQRoA SAHH Auhao] YT 1S {of, Eet Auket AntEQIA] A8k 71
A A =S ZASH= Aotk skl YRl 279(22.41 £4.29A4)), oA} 2375(22.48 £6.33A41)S ti o2 AntES
29 E2bg 2HEAIR1 ‘-ﬂ, R, A7), FHh AlolE Y] 7HA] RA0A 7 24 384 F 1287 AderE SAE A
£ B85ttt £4Z23, ABAS07E F4 0.995, 27] 0.961, EHE 0.923, AHolE 0.932
£ 5 oA Eget AntEYA] 7F Fetal 2 ATTAYE YERETH BA ratio 3 #4 0.02, 271
0.03, E4F 0.06, AtolZ 0.042 Eetet AntERIR] 7 Auk0] YA w7t £ A0 R Ueyth FFPHOR AES
29 et BE 2404 et B2 40 dXEE Bt webs 2 AFoA AMGE AREAE ARz
A E2HE QAT = e A SHETRE ARV T Aoz B

FHO| : §3, AntEA, Boh A, 25, AoleE utol s

Abstract The purpose of this study is to investigate the correlation and agreement between heart rates
of Polar heart rate monitor and a smartwatch in order to confirm the accuracy of heart rate measured
by the smartwatch. Heart rates of fifty college students were measured for a total of 12 minutes under
four conditions: rest, walk, Zumba, and cycle. As a result of correlation and agreement analysis between
heart rates of the two devices, correlation coefficient (r) was 0.995 at rest, 0.991 at walk, 0.923 at
Zumba, 0.932 at cycle, and Bland-Altman ratio (BA ratio) was 0.02 at rest, 0.03 at walk, 0.06 at Zumba,
0.04 at cycle. Heart rate from smartwatch showed high correlation and agreement with heart rate from
Polar in all conditions, representing that smartwatch can be considered an reliable apparatus to
measure hear rate.
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Fig. 1. Watch remote control (eff) and data acquisition (ight) processes using the watch control application
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Fig. 2. Process for measuring heart rate in four conditions (rest, walk, Zumba, cycle).
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Table 1. Mean heart rate of Polar and smart watch by exercise condition (BPM).

Measuring tools

Exercise condition Polar Smart watch Mean
Rest 80.09£11.27 79.38+11.66 79.74+11.47
Walk 97.7£12.47 96.23+12.06 96.97£12.27
Zumba 111.04£14.52 110.54+11.97 110.79+13.25
Cycle 96.76+13.39 97.33£13.46 97.05£13.43
Table 2. Correlation of polar and smartwatch.
Rest Wialk Zumba Cycle All
N 50 50 50 50 200
P 0.000 0.000 0.000 0.000 0.000
Correlation 0.995 0.961 0.923 0.932 0.968
Walk
Rest - Cycle
140
r=.995

120 b

/

100 ¢

Watch

40 60 80 00 120 140

Polar

Polar

Fi

and cycle conditions.

Watch

s i s i
100 120 140 180
Polar

40 & B0

ig. 3. Correlation coefficient between heart rate average measured by Polar and smartwatch in rest, walk, Zumba,
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Table 3. Quantitative analysis of the matching of Polar and smartwatch.

Rest Walk Zumba Cycle All
) 1.25 3.56 5.78 4.95 3.89
MPM 79.74 96.97 110.79 97.05 96.13
BA ratio 0.02 0.03 0.06 0.04 0.04
Rest Walk Zumba Cycle
100 100 100 - 100
801 80 80+ 80 f
_ Bof 60 _ eor L sof
& 40t 5 40 S 40t T 40
& nf &2 . & ot - ! *
£ 0-  comgagRe®e o £ ok o SRR s o 5 0 ot Bymyar *o 5 0 o anenemROTEG BE 02
g 20 £ 2 § ot * . Tt c
-40 + * 40 40 + 40 +
60 + 60 60 ¢ -60 +
-80 - : : - - 80 L L . 2 . 80 L— : i : — g l— ! - : :
40 60 80 100 120 140 60 80 100 120 140 60 80 100 120 140 60 80 100 120 140
Polar polar polar polar

Fig. 4. Bland—Altman(BA) ratio between heart rate mean measured by Polar and smartwatch in rest, walk, Zumba, and

cycle conditions.
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