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ABSTRACT: This pilot study attempted to determine the validity of 3 Android® applications and a smart watch in measurements
of heart rate by comparing with the polar instrument. Seven university students aged between 22-23 years old with no underlying
diseases participated in the study. Their heart rate was measured during rest, immediately after moderate and vigorous exercise
on a treadmill. The measurements of the 3 applications were in random sequences. Subjects wore a Polar® chest belt and a
Polar® watch at their left wrist while a Garmin® smartwatch was worn on the right wrist. All measurements were done in sitting
position. The validity of the 3 applications at rest period were high (r = 0.873-0.973, p =0.01-0.001). After the moderate intensity of
exercise, the validity of the 3 application were moderate with no statistical significances. The application no. 3 (Stress Scan: heart
rate monitoring and stress) showed high validity when measured the heart rate after vigorous exercise (r=0.964 p<0.001). The
Garmin® smartwatch had significantly high to moderate validity (r = 0929, 0.926 and 0.771, p = 0.043-0.03) for rest, after
moderate and vigorous exercise, respectively. At rest, application No. 1-3 can be practically used in settings with moderate to high
validity. However, using of application No.3 after vigorous exercise needed precautions. One-minute utilization of measurement
might be too long to flatten the heart rate to the resting range. The Garmin® smartwatch was recommended to determine the

heart rate at rest, after moderate and vigorous exercises.
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2.2 SupaunIsenduns

Anaaeaiinsiadnsnaiuresialadieinies 1. Polar® heart rate monitor §u FT1 2. U1Rn1
§9a388Garmin® U Instinct (Ad) wag 3. Insdwsisloie Oppo® Ju A7 dsldszuuy §URN13 Android 8.1
(Oreo®) fiflwaundiAdy 3.1 Heart rate monitor-HR tracker-pulse checker [4] v1.10 (A1) 3.2 TUsuATY
M3297AN1SLAUTD 9213 [5] v4.1.3 (A2) hag 3.3 StressScan: heart rate monitoring and stress test [6]
v1.29.5 (A3) waUndiadu Aluag A2 a¢ldnaniaussana 30 Jufiamed weundiadu A3 azldinanta
Useaa 11

18 | ThaiJournal of Ergonomics Vol.3 Issue 1 (January - June 2020): p.17-24



1359750 158mansive: U9 3 aUuil 1 (unsIpu-llguig) 2563

31971 1: dayaialy (n=7)

Hig3au3ve 274 e Wi qauga wWainssun158ann 18918
1 22 SaL 93 174 37 AsYAURN
2 23 N 43 155 Younin 3 ade/dUn
3 22 N 58 161 Tleand 3 ada/dunnii
4 22 %8 54 169 37 advdua
5 22 Vi a6 153 3.7 adydnii
6 23 N 52 157 Tleand 3 ada/dunnii
7 22 i 53 162 3.7 advdnnii

nguiogrsldasamenyadios polar w3oustsarumiinies polar Kideiiede wavaiuunfing
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5U7 1: msdadnsnisiduvesidlaluvadinuasieniseanidnieiuiisieuaunaiatiy (A) Heart rate monitor-
HR tracker-pulse checker v1.10 (A1) (B) TUsunsunsiainnsidiuaasiala (A2) (C) StressScan: heart rate
monitoring and stress test v1.2.9.5 (A3) 9af78 Garmin® Tidailavi1uas Polar fidediodne

ngufegseanidanefisziuyunatsiiegls Johnson Ju T8000 Tasiinseuguinnieseniniu
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2.3 M5 ATISYN1NEAIG
1% Spearman rank’s correlation Ul SPSS version 22.0 LW WIAMUAUNUS (rs) T81IN 9RTINITA U
109 laNInaInLATes Polar® AUSHIINIAUB9HlaN 1. Program heart rate Monitor-HR tracker-
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pulse checker (A1) 2. TUsunuaATIATANITAUTDIWLA (A2) LAz 3. Stress scan: heart rate monitoring
and stress test (A3) Lay 4. U1 Garmin® (Ad) Tnanvuatid1Agsaialinan p desnin 0.05

3. NANISAN®E

a 1 . 1 ° (% £ % a o a
AITNN 2. LLdgndm1 Median LLazmmqmqqqmaaam’lmimmawﬂwmmmmm Polar®
LOUNALATUNY 3 TR SINVIURNT Garmin® Tuvein 1a999nNA1aInTnUILNAN hazedNAIAaINTNLIN

WUIIPATINITAUT09 19N T nve waSesilodruln gia WA LT Ua1uA MU NTD IN159 BNA RN
Y 1Al a o o o = v A oA o
gNLILNITNAAOUVBIAT 3 (Polar® vs. A3) dnTni1siureaidladiuwiliuiayliasuilamiuaiumin

YBINTOBNNIAY

A19197 2: dNTINIRAUVNLAIAAL8 polar heart rate monitor AuwaUnaAtUlulNnsAnidlafiauasuminndanses
Tuvaznn naseanAdsszAuntnUIUNawazHLNUIN

ansn1siduvasiala (aserauii)

median (min-max)

in3aedla
YeuzIin wasaanmIaeiny iy waseannIaaniingIn
nNanN
nsMadaugd 1
Polar heart rate monitor 82 (68-99) 83 (69-96) 126 (106-145)
Heart Rate MonitorHR TrackerPulse Checker (A1) 81 (68-92) 76(64-92) 144 (92-148)
nsMadaUgi 2
Polar heart rate monitor 94 (70-106) 122 (100-144) 143 (130-147)
TUsunsupsiainnisiiuvesila (A2) 96 (70-105) 107 (99-122) 110 (82-134)
nsMadeUgi 3
Polar heart rate monitor 84 (72-97) 89 (74-100) 86 (70-103)
Stress Scan :heart rate monitoring and stress test (A3) 83 (73-101) 86 (79-101) 89 (80-105)
nsMadevgi 4
Polar heart rate monitor 85 (71-96) 94 (87-111) 118 (104-122)
Garmin smart watch (Ad) 88 (73-96) 89 (84-105) 106 (94-124)

lunrainudayanmudunisquidenardunismaaey

RNNANSNT 3. nudfivueinanuduius e e niswuii e ldaniaies Polar® Audildann
WUt 3 way WiRn1 Garmin 1A1g9 (s = 0.873-0.973) wardiaudunuseeilitdudAaymeadiip
<0.010) wsilefoseanfduuuninuiunans Amaduiusveuaies Polar® fu woundndui 3 fely
sefuUunans warldfiteddaneadn wiriauduiuse euedes Polar® fu w1Rn1 Garmin® RHGRGR
(rs = 0.927) wazfifoddynadf (p =0.003) ndseanmdminunn nudrnuduiussenitaaio
Polar® wag woUnAndu Al uay A2 fidanuduiussedunansudliitoddym1eada anuduiudaes
P304 Polar® uaz wanUaladu A3 Lay 1T Gamin® flAgewazyiunats amadu ( = 0.96 way
0.74 A1 p < 0.001 Way 0.043)
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A15197 3 AUENWUSVRIDNTINN5LUVDIWILASEHI N polar heart rate monitor AuuaUnantululnsfwidiana
HAZUIRN199R382 TUVAENN YA99BNNIAISLAUNUNUIUNAILAZIININN

m?'aafia Correlation coefficient (ry) p-value
YU
Polart vs Al 0.873 0.010"
Polar2 vs A2 0973 <0.001™
Polar3 vs A3 0.857 0.014"
Polard vs. Ad 0.929 0.003"

WNa9eanN1aInLNUIUNaNe

Polarl vs Al 0.577 0.175
Polar2 vs A2 0.691 0.086
Polar3 vs A3 0.571 0.180
Polard vs. A4 0.927 0.003"
WHIDBNNIAINUNUIN
Polarl vs Al 0.688 0.087
Polar2 vs A2 0.543 0.208
Polar3 vs A3 0964 <0.001™
Polard vs. Ad 0.771 0.043"

ns1ideyamiuaii the Spearman rank correlation

“o-value<0.05, "p-value<0.001
Al=Heart Rate Monitor-HR TrackerPulse Checker, A2= TUsunsunsiadanisiiuvashla,
A3= Stress Scan :heart rate monitoring and stress test, Ad=Garmin smart watch

91 Scatter plot (5U71 2) wuduinlianuduiusseninunios Polar® FuleUndinduiis 3 uay
wiin Garmin® Wul vlumnadien fu wasiinisnszarorout 1w nawe nindslussdunth Uiunatsias
winun N1NSENBERANNINTY BNiUYBIUIRinT Garmin®Tisinsnszae Aunen ndteanidslusysu
WINIIN N15NT2B VOB UNBLATU AL Laz A2 SArreudnann vasd A3 fareudietes druvesuiing
Garmin® dan1snseangluszaudunans

4. aAUs1gNaN1ISANEN

n15ingnnswuresiilalurueinueans 4 38A1MINAURUS () AUWA3e Polar® NApudnegs
Mitchell K, wazanzlud 2016 [7] laldweundindu Azumio’s instant heart rate N1ilAuAdg AT TU
a o A = g X a Y - I Y A 1Y N
woundndunnaasulunisfinwiaSiliisuiunies Polar® wuddAmugndesiaeut19ge (1ICC2,1) e
985211114 0.92-0.96) N13ANWILALIT Meta-analysis lag De Ridder B uavaug [8] lunaneuaundinduiay

aa v

Insfnsitiofonaeyiin nuinfiauduiusiulussavaeegditudAgvsadftugunsaliduumnsg g u

ECG uag in3asinauduiivesesndiauluden nismaaauaimugn fosluAnwdnanalisiuinauisaly
waUnAltuna 3 Ingnsnsuveialalafluraein lnedarwgnaesegluszauas dmuuniing
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939238 % Garmin® @417 a nn159 99 photoplethysmography L3 ULA 817 UAU VDL 8 UNALAT UVD 9
Insdwsidlofie dAAugnaedilaliisuiuiaTes Polar® Aowuynead [9] Fansaiunanisnaasdlunsall

dmfunimedeuarugndes ndseantidmiinuiunatinui ueundiaduria 3 Sarwduiusiunista
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Founniosmnuiediinge waznishiuuuingdeliainiundos vlvearugnioadedesindmmnimdy
vostlafiiutuanniseantida [7] dmiuwiing Gamin® deaugndedlunisiniifideiioutuinies
Polar® inswnsinditaile silidqaiafiduadliindeulnannmiieunisiaiitn nsinardasniaduues
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Arwgniesiirouinsivslurnsinuaziiedmniasiuewialageduanniseanids
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5. unasy

waUNAiAdu Heart rate monitor-HR tracker-pulse checker lUsunsunsiainniaduresiala uasg
StressScan: heart rate monitoring and stress test A3y NABgslunN15INgn IN1suve idlaluvae
N WIANT Garmin® U Instinct @115 I 8RN euve s laluvuesinuasuateoninainie lae gl
gneadluszivgkazUmunanuaiy
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