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Abstract

Scoliosis is a spinal condition characterized by lateral curvature accompanied by vertebral
rotation. Screening can be performed using a scoliometer, which measures the angle of spinal trunk
rotation. Although mobile applications for scoliosis assessment have recently been developed
(Smartphone application, App). There are still limitations, particularly in terms of high cost; all data
is recorded in the mobile device’s memory, and previous angle data cannot be reviewed. This study
focused on developing the Scolioscope© App, which had not yet been tested for reliability and
validity. The study aimed to evaluate the reliability and validity of the Scolioscope® App, in
conjunction with a customized base, by comparing with a standard scoliometer (Baseline® scoliosis
meter) by investigating 20 volunteers at risk of scoliosis. Measurements of trunk rotation were
analyzed using the intraclass correlation coefficient (ICC) and Pearson’s correlation coefficient (r).
The results demonstrated that the Scolioscope® app showed very high test-retest reliability (ICC =
0.992), intra-rater reliability (ICC = 0.997), and inter-rater reliability (ICC = 0.994). The Scolioscope®©
app also demonstrated high validity (r = 0.983), with a mean difference of 0.01 degrees between the
two measurement methods (95% limits of agreement: -0.43, +0.41). These findings suggest that the
Scolioscope® App provides accurate spinal axial trunk rotation measurements comparable to the
scoliometer (Baseline® scoliosis meter). Therefore, the Scolioscope® app can be used to screen for

scoliosis risk.
Keywords: Scoliosis, Scoliometer, Smartphone application, Reliability, Validity
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x 1.00 wufiuns uazdlduiivung 4.00 wufiwns Wnefignndnvsinauvunuduniguanand 0.30 lwuRuns

WPADUNLA warivuInaNaasIDen 1 DIFN

5. WuUUsEIEUYINMNe the modified New York Posture Rating (NYPR) T4UszLiluvnmiewe9319ny
YougBullanuung Tneusediu 10 diu Asusidunisfsue e wuinseandunas aglnn wWhdiadewin Miamng
AUNSIATATUDIVDII19NY - AviuuLsazdudazLuufuvnAy 10 Taulinguuudy 100 Siasuuuiios

n71 55 wlanan1snsawimieseneldd (Poor posture)t?

6. sUtuyuUaawesIaeInUlAILYewas Juuayudes 5 10 way 15 a4



NIATINYINEAATIVNNUATAUNTIE U 30 atun 1

Aouditofulin

Journal of Health Sciences and Wellness Usganfeuungau — ﬁqmau 2569 53

maiusIuTIadaya
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1. anduuszandanduiusnnelugiu (Intraclass correlation coefficient, ICC) Uszidulagld Two-
way mixed model - consistency type %38 ICC (3,k) Lﬁamﬁﬂm’mmL%"aﬁamiwmaam}gﬂ (Test-retest
reliability) wag mﬁ?mmﬂ%%aﬁamﬂuéjilﬂ (Intra-rater reliability) wazld Two-way random model-
absolute agreement type %38 ICC (2,k) LﬁamﬁhmmmLﬁ?}laﬁaswﬁ’m;ﬁm (Inter-rater reliability) 1
wlanadal A1oenin 0.50 (Fow) A1 0.50-0.74 (U1unans), @1 0.75-0.90 (89) LazA1IAN{1 0.90 (g4
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2. ArduUsEANs andustudiiiesdu (Pearson’s correlation coefficient) ilamAuduRusvo
Scolioscope® uay Scoliometer lnan1suuanansil A1 0.00-0.10 (AauUT19Ues) A1 0.11-0.39 (Ueoe) A1
0.40-0.69 (Ununand) A1 0.70-0.89 (Aaud1911n) A1 0.90-1.00 (un)i&t?

3.n31% Bland and Altman plot tiennamswaLNeeminlaseninakeundindu Scolioscope®

AuLATeY Scoliometer (Baseline® scoliosis meter)!1+19
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4. A1AUAIAARBUNINTFIUVBINTTIA (Standard error of measurement, SEM) #iB Anfiusuan
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Vussmmsiteuasnsiingdns  maideildiunmsiuseninamuznssunssisssumsidely
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(min-max =1,5)
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Anudefionelugin (intra-rater reliability) vaauaundiadu Scolioscope® $afugIuLasa
vosmsimmesmaruiliswemdslusaatiasifinngdenssgndundsan s 20 Au vesiaaud 1
(assTana) TnefanuindsuasArdinidssuunnsgiu (Mean + SD) 48950U7 1 WA 2.9321.15 a9
uay 50U7 2 Wiy 2.90+1.10 e ddrarnindeionisnageusn ICC (3, fawvinfu 0.997 (95% CI =
0.992-0.999) Fsoefluseiuiifimnuundetiogann fia SEM winfu 0.063 8 A1 MDC Wiy 0.69 a3en

wag A1 CV (%) wiriu $eeay 39.27 (5797 1)

ALY BT 0311953 (Inter-rater reliability) ¥esE InAuil 1 (Asstnna) uag Aun 2 (i) lunsin

yuesrnplAwemddluemalinsnilnnvdsnszgndundsan 913 20 Ay laeldheundindu Scolioscope®
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FfuguEsInuln danyuei suava1d il sauunnnsgiu (Mean + SD) Wiy 2.94+1.14 991 AAY
Ungeiemsnaaaud ICC (2k) Ay 0.994 (95% CI = 0.985-0.998) Feagluszaunilamnaninteiegwnn &

A1 SEM WU 0.051 B9 A1 MDC Wi 0.627 8aen way A1 CV (%) winrfu Sosay 38.83 (151971 1)

ATANNATINULN T AUWUS (Criterion-related validity) ¥esoUnaiadu Scolioscope® sy

A a Y] a . . ® L. o vaa a o Y
FruaEsuisuiun3es Scoliometer (Baseline® scoliosis meter) lun1singiinisidesnsegndundnnly
91@1@0AT 20 AU WUIN HAT Intraclass correlation coefficient model (Two-way random effect model
absolute agreement) 17U 0.992 (g911n) dA1 Pearson correlation coefficient (r) iU 0.983 (g4)
(115199 2) (5U7 3) dA1eReNaf1999UsENIN 2 1ATed (Mean difference between Scoliometer and

Scolioscope®) Wi -0.01 o3a1lu Bland and Altman plot Lﬁa@mmmmm‘%mﬁaﬁa 2 vl (gﬂ‘ﬁ a)

M990 1 wansianuiweienelugin (ntra - rater reliability) wag A1ANUNTBTRTENINEIR (Inter-rater
reliability) vosr{inauil 1 uar finaun 2 Tumsinyuesmaiuldwemadluataadasniinizdes

ns¥andunaInnmEkaUNELATY Scolioscope® saufiugulETy

Parameters Intra-rater reliability Inter-rater reliability
finAuil 1 (AssTana) f3nauil 2 (vad)) sEdegnauil 1 uaz 2
Mean+SD ﬂ%‘;\‘i‘ﬁ 1 293+ 1.15 294 + 1.16 294 + 1.14
ﬂ%‘;\‘i‘ﬁ 2 290 + 1.10 291 +1.07

ICC 0.997 0.995 0.994

(95% ClI) (0.992, 0.999) (0.987, 0.998) (0.985, 0.998)
SEM 0.063 0.082 0.051
MDC 0.696 0.794 0.627
CV (%) 39.27 39.42 38.83

L o oo o«

NUBLUE): AFuUsEANSandunus (ICC), ﬂ'wmwmmmﬂﬁaummgﬂu (Standard error of measurement, SEM),
AMswaguLlasfidesiga (Minimum detectable change, MDC) Antf33AsL 0l U Saeag 95

(95% confidence interval, 95% Cl) AduUsavavesnuLUsH (Coefficient of variation, CV)

A1519% 2 LERIAIAILASIALLNEN LN US (Criterion-related validity) AaeAn Pearson correlation coefficient () uay
A1 Intraclass correlation coefficient model (ICC) vaduaun& AT Scolioscope® Faufugruasuieuiu

1384 Scoliometer TunsinyuasmarailAwemdduiinmezidenseandundeanlustanadag 20 Au

Parameters Criterion - related validity (N=20)
Mean (Scolioscope®) + SD 293+ 1.15
Mean (Scoliometer) + SD 292 £ 1.16
Pearson corrlation (r) 0.983
ICC 0.992
(95% () (0.975, 0.997)

N AduUTEANSanduuS (1CC) AYIANNWeiuniayay 95 (95% confidence interval, 95% Cl)
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R2 Linear = 0.966

5.00

4.00

3.00

Scolioscope App

2.007

1.00 T T T T T
1.00 2.00 3.00 4.00 5.00

Scoliometer (Baseline)

SUN 3 NSINBEAIANUEUNUS ANFUUSEANT @NAUNUS 1N TFUTENI 198U MINULDUNELATY

u

Scolioscope® FauffuguiasuLfiguiiu Scoliometer (Baseline® scoliosis meter) (r=0.983)

Bland Altman plot

0.50 +1.96 SD
@ 040 . = 0.41
. g 0.30
™ g 020 . L .
‘g § 0.10 .. :
o 000 . ° . Mean
U S * -
c 2 10 =-o001
v o
£ E -020
8 S o
3 -0.30 .
(9]
Y 040 . ¢ -1.96 SD
-0.50 =-0.43
0.00 1.00 2.00 3.00 4.00 5.00 6.00

The mean of angle

gﬂﬁ 4 n379 Bland and Altman plot k@n9351313 Scoliometer (Baseline® scoliosis meter) Ll ufiu

aunivlnukeundiad Scolioscope® Taufiugnuiasy (Mean difference - 0.01 degree)

dsluazanusena

21a@0u AN 20 AU T RaUNALE aUsEl umewUUUSELIY modified New York Posture

Rating (NYPR) uazilainsdeansegndundnniilenaaaunis Adam forward bending test lneilyaaan

AulAsaIndniiadnfle Scoliometer 2.92 + 1.16 83A1 (min-max =1,5) Gakanslmiuin nsAnwILdl

™ o

yuaNulAsemasegluszAuaInILnuein1sa19Bslun1sAnn s nin1zidenseandundinnslgiaTas
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Scoliometer i innunl3eg19tos 7 e @ Weiloraidesarnnisusziliunuinasidad g Adam
forward bending test Lagzuuuusziiu NYPR 1 uISns19519n1831nn15Use L uR28@18m1 (Visual
observation)! Vlﬂﬁ’lumwmmmimcuawaa‘mmLﬁ]ummfﬂLﬂummm‘vlwﬂwmsﬂﬂmummammumJ

mmiﬁwawawmmwmmsmmam

msnweuddeiieneludin (ntra-rater reliability) vesaunsvnlnuwoUnaLAtY Scolioscope®©

Y

sufuguedalueanasias 20 au wuin findanuindefioetlusziugannuansingiafigniinieunisly

Y

LeUNALATY Scolioscope® druau 1 Halus Aadefu 3 fu szfldrmnmindedevesmsineglusziugann
uaﬂaﬂﬂﬁaﬂﬁ]Lﬁmmﬂmﬂﬁi’fgwLa%m"gﬂumii’mmmiwLﬁmammﬁaﬁa’lumﬁﬂé’ esnguiaiuay
i InanunsninenseunsegndunaslanseunguuazaraINan1TIn Aan1sANYIves Driscoll uazanzly
U a.a. 2014@ ﬁ‘?ﬂmmiﬁwmﬂizaﬂé’uwﬁqﬁ’w Scoligauge application s¥uuUfUfnIs i0S TaufugIu
wwsunazldldgruasumudn nsldguasuiinnuyndedontslud i (Intrarater reliability) (1CC =
0.910-0.990) ganinlaildgrutadu (1ICC = 0.850-0.860) FafunsAnuiiFaaued flduoundindu
Scolioscope® msiinstindeuldsamfunsiiguaiusauielumsinyuanalémwemss uenaininsld
woUnaLAdU Scolioscope®© 'i'zmﬁ’ugﬂma’%ﬂumﬁﬁﬂmﬁwudw A1 SEM (0.063-0.082 4¢11) waz A1 MDC
(0.696-0.794 p3) FatipemiimsAnuieuntitives Driscoll uazanelud A 20142 ifidn SEM (0.481 a9er)
waz MDC (1.22 93f1) uaﬂmﬂﬁuﬂ'wmmmL%ﬁaiwdwﬁaﬁ 10 (Inter-rater reliability) vesuaUnaLAtY
Scolioscope®© s'a:uﬁuawma’%ﬂui’mmmm‘lﬁwawé’ﬂummamiﬁﬁmmL?ﬂmﬂiwmé’wé’mmﬁmmm

LY

Unedieseninailin (Inter-rater reliability) agluszAugaunniduriu Feoradunawain 1. nsiigialy

Y

v
v

= Nal = . © v
nsfnuiinsiindesldueundiatu Scolioscope® safugruaiulunmsinosmausiniusiilalunisld
1 2. FAelamvuaduwniainisnailuvasdalimdoudu wag 3. Aneraadinslunisiudinumdan

s [ - 4 o ¥ ad (% a wva ¥ (4 ¥ [ a ¥ = <
willouduielonaainsidrlaluiznisiauazannsaufifinisnundslaseauasilunisiy o131y

A o v v v a Y] . © < Y] a A oA A v 3 |
waRanyilin1sinnleguaundiadu Scolioscope® saufugruasudainnudndefolunisingroegly

YAV Intra-rater reliability uaw Inter-rater reliability

AUFUWUS ATINLAUINFNNUS (Criterion-related validity) vasuaUnaLatu Scolioscope®
Sufuguaduifisutuiados Scoliometer Tumsfnwniifaranindeioaglusedugeun (ICC = 0.992)
uazdfienduusransanduiudifiesdusening 2 infesilefiauduiudoglussduinnuagiiianisllunis
ey (r = 0.983) uansliifiuin ueundiadu Scolioscope® saufugmuaiufinunsuilodisuiuinios
Scoliometer Fufudosfiunasgnlumsdnnsosiinmedsnszgndundian uenainilueundiady
Scolioscope® SaufugiaiuiAIANLUANFNvesIIRaY (Mean different) Ny 0.01 a3 Faiaany
uwanenafiteesnnszning 2 indesfialefiansanainns il Bland and Altman plot

[

& =~ & ' a 1Y) . © < Y a oA A
WQUUﬂqiﬁﬂH’]uaEU?q WaUNALAYU Scol|oscope irJQJﬂUEWULaiNQJﬂ’NNUWL%QﬂaLLagﬂ’JqﬂJmi\ﬂu

nyinyuanulAsemaalalnalAesiuweses Scoliometer (Baseline® scoliosis meter)
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YDLAUDLUY

Fatauauuzlun1suinani1s3elUld n1siayuesarnuldivendintsuaundiady
Scolioscope® aslduaundindusmfuguaiulumsinmsizsiliiauindeielunisiaiigs lunisia
ynpsrngldasiinisiindeunisldweundiatu Scolioscope® TunsinanulAswamanuiinnuduinguas
fulaneuhluld msdaanudiuarenuaissvesdygiadumeiinuazinisianssueundindy
Scolioscope® azfinmstivdeyanavannsaiengdayansindeunasritussuu Cloud 1o

Y o w

Faannnlun1sidenasdatduanturlunisideasenal n1sanwiasetionaaiasianuiutosnas

v
] =

F1301giiuau (20-23 ¥) lun1sdnwinssdeluaisdnuilugisergrainnaleunareiafivedndnlunis

v oA

iluldfudszanangudu nsinwilfaluomadasiiiadaisaniedosndt 30 Ke/m? vinlvldnsy
Tagldnaduilufiifidsiinanemnnhiviold nslilusayulaaneidassenulfayuromdsenad
AILANAIINIINTENAUNGsvesenanasinsluniz Mogluvinfusune i wazenaaiazedaiiiymose
sunsanyuvesationnd1 7 osen (ATR = 2.90% esaninasidad lunsdnuillénsussdude

a1em19NuUUUsELEiY NYPR wag Adam forward bending test vivbilaenanadinsndayunisdnvyuves

%

8167 (ATR) laiflannanadinisiansandesiaiiouseliuniansunndsdely Js019MiRaNunnei991nENA

[
a

Amenszandunaiaala NMsfnwiasanthdsmsldueundindu Scolioscope® Anwnlugiilsuuinnintvie

'
1Y [

A aa 3 o d' v a o w ] = &
WQﬂ?u@QﬂLUUIiﬂﬂigﬂﬂ YA LWEﬂﬁlﬂl‘!ﬂﬂTﬁU@Wl‘!u"Uaﬂa’]@’JﬂJ’]ﬂﬂrnﬂ’ﬁﬂﬂ@’]u

e

AnRNIsUUsZNIA

Ya o

ANERITLVBVBUAMANLAMIYAENT UMINIREULIAIT TN saduayuvu aanywIne inus

a

sEAUUTUYINT TaUUTEUIU W.A.2566 KazAMEIAINTIUAIANT UN1INSIFUULTAIT NatuayunuiIde

o
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