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Validity and reliability of two smartphone applications
for distance measurement: A pilot study
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ABSTRACT: This pilot study attempted to determine the validity and reliability of 2 ios ® applications (Measure® and Ruler App ®)
in measurements of distances. Ten university students aged between 22-23 years old measured 8 arranged distances with 4
lengths in horizontal and vertical lines with the above two applications. They repeated the measurement at least 1 week apart.
Both applications had high inter and intra reliability (ICC = 0.94-1.00) The percentages of error of both application are 3.47-9.36%.
No differences were shown between the measurement in horizontal and vertical directions. When the arranged distance was
longer than the percentage of errors became higher. Ruler App® tended to have less percentages of error when compared tothat
of Measure® in long distance measurements.
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Huenanasiasanindnvineamideiliflsaussiis 10 auuwe 3 au flengeysening 22-23
3 vovueiinsdwitiedeuszAuastunisldueundieduuinsdwidede

2.2 msifiudaya

invinnnsinszarns 8 szg Tagldnsdwiladeudl iPhone XS (I0S 13.6) 1 13ed fMouaundiadu 1.
Measure® @519lag Apple Distribution Intemational Ltd. 2. Ruler App® @51lay GRYMALA Ltd. Tag
vinsinse umNqimamimmml,muau/um e LLauﬁMﬂWiI%LL@UWGLﬂ%u mmiumuaumnuasﬂﬂmma
1 adsie 1 swur ATU 8 Szug Ny TndiuaisnaSusnegietien 1 o1fing Snegas 1 At vt
c(gj"i’msvhﬂﬁé’mﬁﬂwwiam%’q QJJ%’EJ%ﬁwmiﬂ’umﬁﬂmlmaaEJﬂ"ﬁﬁwaﬁwwQﬂi'mimt,dcﬁm
dmsuanueiidmualusiueudl 4 sseeldun 1. veuduemveundeiunmedaIsos (0.125 Was) 2.
ANUEMTE UL (1.898 WA3) 3. AIUENIvRsUatla (23.985 WiAg) 4. AIIMNETIY BIUALY (66.0 WAT)
Ef’JUﬂ’J’]iJQQﬁﬂO’MwﬂIuLLu’J(;?ﬂﬁ 4 szuz loun 1. mmqwaqmzaﬂﬁ’] (0.162 11A3) 2. AUFIVD BRI
(0.695 11m3) 3. AIMFIVBIUTEYVDI (1.979 1UMT) 4. AIUGIVBNAT (2,591 LuA3) (gﬂﬁ 1)

nowin1staditoaresuitnisld ueundiaduiis 2 uasligIanaanddusran 5 wil dmuiEia
aueme 2 Wawnsuaglndidsstulay ﬁmﬁaﬂé’aﬂﬁﬂiawaumwaq‘luumﬁéfamwi’m NFINIALI
nndafietinusniignduduresiufinfidonisefauazanniduluauunvesing vnnstinuyelugeduae
Y9I ﬂ'wmmmaﬁammqa‘ﬁi’miﬁ%ﬂsmgima waUnaLtu Ruler App® asiiduneufisinen uod
WALATU Measure® Lintias Aodasdinsannuiiuianounna Fldnanmunilunsiadndes
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14 @@ Intraclass correlation coefficient, ICC (3,1) U1 SPSS version 22.0 WovAmudedeves
nsfadlusdazyana uag ICC (3,10) dmsuntmiamanindeiiossvityanavoeundndui 2 Tag
Amuatiddnmeadalivien p #eendn 0.05 wardmnanlesidudanufianainvesnisinudarsravves
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M15°99 1. Wivuguanadewardiude suunmsgdlunisia 2 asddulin 10 au vean1sinAmend
wazAnas lunsinssaegene du 8 svez lnsuoundindui 1 uaz 2 wulwWesdwinuianainedsan
M9 2 A5 TAAIUA 3.47%-9.36 % N1TIATAINE M TLAVLIN WU AN NI UL 1IDAINFIVDUANT 3]
WU HAIAIUEANG1INEINIINIUE1ITU (6.97%-9.36%) kag kaUndFiadu Ruler App® Huualiud
fiauRanatnanNn1sintesndn weunaatu Measure® Tun15inAUE1IOUL (7.47% vs. 9.36%) kae
AYUEIYD 1A (6.97% vs. 8.19%) LlBlUTgulilguauiananann1sinlulnfwa zusuluaiued
LATAIINEIAUT YOI 2 WaUnAiatu wudndiaduuansiulaiuinin

135797 1: MFIAAINEIIUATANGS VaITngUazszeensuansafiudeaunaady 2 ¥iia Tuased 1 uaz 2
sunlasidudnmAanaiaaie

13esiiadn N157AANLIIUATAINGIAILFINIININ 10 AU
(meanxSD)
wlafi 1: Measure Sansai 1 Sonsaeii 2 Wasiiudauinwanaaie
(%)
kUITIU (M)
LLUGWLGW@%T&’H?N (0.125m) 0.118+0.004 0.121+0.003 4.80
ANHFE(1.898m) 1.953+0.058 1.957+0.023 347
ALY (23.985m) 22.660+0.608 22.579+0.594 5.69
AUBINUL (66.000m) 59.832+3.287 59.806+5.142 9.36
WA (m)
AgavasnseAnid (0.162m) 0.155:0.008 0.155:0.005 481
AU (0.695m) 06760020 06850033 338
ANaGaIUsEy (1.979m) 1.934+0.030 1.979+0.051 216
ANNGIVDEN (2.591m) 2392+0.148 25790349 8.19
wiafl 2: Ruler App Sandadi 1 Sandait 2 wWosidudaufinnaiaaie
(%)
k15U (M)
WURLAD3E594(0.125m) 0.123+0010 0.119+0.003 540
ANUYIFAE(1.898m) 1.960+0.023 1.961+0.020 3.30
ANUE1INBY (23.985m) 21.923+0.705 22.766+0.534 6.84
AU UU (66.000m) 62.004+2.836 60.132+4.437 747
WA (m)
mmqwaaﬂszaﬂﬁﬂ (0.162m) 0.159+0.009 0.165+0.012 4.90
ﬂ’J’llJQQLﬁ?N (0.695m) 0.677+0.042 0.687+0.044 5.48
ANED IR (1.979m) 1.931+0.100 2.019+0.078 311
AUGUDUE (2.591m) 2.545+0.219 2.539+0.243 6.97
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Todduneadd luia 2 woundidu (ICC (3,1) = 0.987-1.000, p<0.001) (15171 2) drupuidede

o
Y 1

eI Indlenaa (ICC(3.10) = 0.999-1.000, p <0.001) lunia 2 waUnAnduauneiu (997971 3)
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71131991 2: ANUNVENBVRIN1TIAY (intra-rater reliability) Tugfinudazau

i oa o 528NN (meansd) 95%CI
179330030 n’li’Juﬁm{:‘iﬁl 1 n75?v57ﬁ§¥\717' 2 ICCon upper lower pvalue
¥indl 1: Measure®
Raterl 10.89+20.02 11.69+22.15 0.994 0.969 0.999 <0.001™
Rater2 10.64+19.52 11.31+21.41 0.995 0.974 0.999 <0.001™
Rater3 10.85+20.14 11.05+20.55 1.000 0999 1.000 <0.001"
Raterd 11.40+21.63 11.71£22.15 1.000 0.998 1.000 <0.001™
Rater5 11.21+21.17 11.14+21.12 1.000 0.999 1.000 <0.001™
Rater6 115742201 10.99+20.43 0997 0984 0.999 <0.001"
Rater? 11.81+22.86 12.01+22.88 0.999 0.997 1.000 <0.001™
Raters 11.00+20.39 11.28+21.19 0.999 0.996 1.000 <0.001™
Rater9 11.63+22.03 11.63+21.68 1.000 0998 1.000 <0.001"
Rater10 11.16£20.75 9.51+16.70 0974 0878 0.995 <0.001™
oinil 2: Ruler App®
Raterl 11.52+22.06 11.17+20.74 0.997 0.985 0.999 <0.001"
Rater2 11.04+20.77 10.46+19.12 0.995 0974 0.999 <0.001™
Rater3 11.07+20.94 11.30+21.19 1.000 0.998 1.000 <0.001"
Raterd 11.07+20.90 11.96+22.75 0.996 0.982 0.999 <0.001"
Rater5 10.77+20.00 10.73+19.71 1.000 0.998 1.000 <0.001"
Rater6 11.57+22.33 11.51+21.93 1.000 0.999 1.000 <0.001"
Rater? 11.81+22.94 12.08+23.06 0.999 0.997 1.000 <0.001"
Rater8 11.86+22.64 11.66+22.19 1.000 0.999 1.000 <0.001™
Rater9 11.61£22.03 10.49+1891 0987 0.937 0.997 <0.001"
Rater10 11.84+22.44 11.59+21.85 1.000 0.998 1.000 <0.001"
“p-value<0.001
A157971 3: AL Taiieszninedfin (interrater reliability) 10 au iilaldin3asiioSausaz i
o 95%ClI
AsaNlaIn ICCg3,10) upper lower p-value
¥ila7 1: Measure App
msTansal 1 1.000 0.999 1.000 <0.001™
msTand 2 0.999 0.998 1.000 <0.001™
oilnil 2: Ruler App
misTani 1 1.000 0.999 1.000 <0.001™
misTandal 2 0.999 0.999 1.000 <0.001™

“p-value<0.001
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< a v [ gj =~ a 1 a = = v 1 % Yo Ao
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INTU
& [N a R a s & & a o Ay ! s & & = Y]
wwiulaTueundntunaesiosiduimuianainegluseauiieemii 10 Weosdud Faiaveeusu
Ialunsalveanyind lidaenisauutdugradinluniniseemans 1w n17InseeeAl138909N a0z N
YUINVBINGDY AINEDINBITUIBT Teenee ¥aINI1TINANTTVINU N1TINTEEEN N IABYB ALY
walimasihlUldnvindesnisaiuazidenuin Wu nrindndiuresenie
1N1INAAOUAINTBINTIVDILOUNGLATU Photo Ruler® (GRYMALA) gsasnalag usenineaiuiu Ruler
A a a = | & & & I
App® WUINAIWLAY M 597 @91N (mean % error < 1) [3] FauaninnImaassilinn Melonady
w312n153A1A Photo Ruler® 1438015018 gUuasainidulunmene wasnlussegnianduiadilonia
Hana1nNesn3amiIn
nsinluknNukaztwfiiuesiduimmiawainilndiAgsiuluisas soUndindu aeiudeamnss
o undndulld inlaviswunnuua sunfa aziulddliosseen 198U 19U 0UL U8RI INEIVOE
ariimuianainveansinunduluns 2 woundndu vislenadunsy svesnauassreen9nITInfun
TuganthluglontavesmnuRananiunndu wisgelsiniy uoundindu Ruler App®in1uinnaintios
N1 Measure® lun15insee gn1efis 1 o1adun et unsunsinfiduinninues Ruler App® Aanns
AWNUNUEINDUNILAMUAYAEUAY F9819lEN1SAMUARLENAWILALILETY WAnawnuNuRaEve Fy
A A A a X eu = o § v a & & & a o
Ao Jruneunintuldatunuiu vilvilen1elanainuntu uonn U 1TaLNUNURIEY
ilvisinslendanuanuuanesvedndnyillefoundu AeiugldalsAll garulazanneeueriae g
woUnAATuRa UL N LTI
lunisfinyinsasialuf3idend sAnuilukeUundin durlinbe Aa oy 913 uwe Una e duidn ¥ 53um9
= >~ a ) a wa . o fA A 1 a v v
AnwUSuuis uiusEuLUSURNIS Android® waglnsdnvidefasuineg welaseunqunisidemuediey
wandulangwainiay wazerassuisuteUnanduludnuazinuleundindudunldnisinsse £ n 19
Tugunm vise omihuweun diadululdlunsindadiuimnie lngn1sinunsan esnuinude s weudy
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5. #3UNanN1ANYA

NIz EEN B Una Aty Measure® way Ruler app® da1miidodelunisingiwaznivin
senInyanags Msinluwinssiulazuiadvamnmianan flduanseiunin lunsassweundiady
woUNALATU Ruler app® Huunliunaziinuidanainiinii Measure®
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