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Biodex Multi-Joint System 4 luiiinfifinnzdauinlisiunasess
Test-retest Reliability of Measuring Ankle Joint Position Sense
by Biodex Multi-Joint System 4 in Children with Chronic Ankle Instability
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Intraclass correlation coefficients 9INHANIANWINUTT Biodex Multi-Joint System 4 fenauyndede
59#Ug9 (ICCs1 = 0.80-0.86, p-value < 0.05) Tun1sUszifiuosmiiaanniad euveaninad oulmdoiiing
ansiian1e fauisasunanisdnuilddn Biodex Multi-loint System 4 faundofiedmiunisnia
Uspifiuasrniinanndeulumssuiimumisosdailufiniidnnedemiliduaaiots
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Abstract

Problem of ankle joint position sense is considered as a problem that leads to impaired
functions and activities in patients with chronic ankle instability (CAl. Previous studies reported
prevalence of CAl in young people. In Thai children, the prevalence of CAl was similar to that found
in adults. Therefore, the assessment of ankle joint position sense problem is important in children.
The purpose of this study is to investigate the test-retest reliability of measuring the ankle joint posit
position sense using the Biodex Multi-Joint System 4 in 10 children with CAl aged 7-12 years old.
Ankle joint position sense was assessed using the method of reproduction test. Ankle inversion and

eversion were assessed for both active and passive movement in this study. Retests were performed
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approximately one week after the first tests. The results showed high levels of test-retest reliability
for inversion and eversion (ICCs; = 0.80-0.86, p-value < 0.05). The outcomes indicated that using the
Biodex Multi-Joint System 4 was sufficient to measure the ankle joint position sense in children with
CAl.

Keyword: Reliability, Biodex Multi-Joint System 4, Ankle, Joint Position Sense, Children
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et al., 2014; Santos & Liu, 2008; Timm et al., 2005; Tyler et al., 2006) Fedmansenurefanssu vy
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(Hiller et al., 2012; Konradsen et al., 2002; Mandarakas et al., 2014) Iﬂaﬂﬂwﬂummuﬂu 648 Al
omsuaduiidenin wud 329% Waunaeduniisderinlitunidess uay 72% vesfiiiinnedingnn §
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fanudutusiunmsuiaiuluedin defdesundusniidiniAadoriunas nisAnwilulesurmledssum
266 AU NUA flonsurniuiideinunniigalefisuiveToagdaudug (Weir & Watson, 1996) waz
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wnntidlefisuiuTegu (Doherty et al, 2014) nMsfnwarugnuesnzdeilifunaiosiilungusnine
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Al Ineunthil nsinvaeswuuyhgdiuritay 3 a3e lufiamagudowindimuly (inversion) wagviayu
Jawieandtuwen (eversion)

N153ATIENtayaneats

nsfnwadsilidunsinuidsinsei o gananlanamids (cross-sectional study)
ﬁi’ﬂutlurla:uﬁ’?@&iﬂﬂ%@@iﬁ’luﬁmé'ﬂﬁﬂﬁ]’]ﬂ Arifin WN. Sample size calculator (web) (Arifin, 2021) leiwun
Frogafimnzande 10 918 Tinnziteyalagldlusunsuaifdnsagy SPSS (version 23) aiid Intraclass
correlation coefficient (ICO) gnl#lumsiinsiesimaranuindofiovesnsiae Tumsnwadsiiimue
seuauideiesedusiidntosndn 0.5 Anuudeszdutiunatsiien 0.50 1 0.75 At desedu
A 0.75 89 0.90 warANULTedesERURITELTA131ANIY 0.90 (Koo & Li, 2016)

NaN1339Y

FiirsauAfetonun 10 sodudinme 6 19 1Wnvds 4 519 9191088 8.90+1.38 T Uniiniads
28.73+4.67 Alan3u daugaiade 128.07+5.91 iwufiums Adulnnanieiade 17.39+1.30 Wuenanasinsan
gusulnduminedeuiing Ingnnenaie Tiauasugy SallnnedeouirlifuasFesiiade nans
Ansziemnuindedelumsiadiuandasean ICC lunisied 1 lnsnuiiaiadseseniinainndeurosumums
wdoulmaastoiinannisingvesnisedeulmuuungudorinddwlusesmudorinoonduuenien

mstdedeagluszdud (1CCs: = 0.80-0.86)

Table 1. Test-retest reliability of the error degree of ankle joint reproduction angle

The value of the error degree of reproduction testing (°)
Movement 1" assessment 2" assessment ICC p-value
Mean SD Mean SD % d
Active Inversion 4.50 2.39 5.17 2.07 0.40-0.95 0.81 0.001
Eversion 6.13 3.01 6.96 3.18 0.38-0.95 0.80 0.002
Passive Inversion 5.07 2.92 6.14 3.72 0.53-0.96 0.86 <0.001
Eversion 4.53 1.36 4.37 1.98 0.42-0.95 0.82 0.001
anUsena

AM3AN®TNUTT Biodex Multi-Joint System 4 fiA1AuUE oiiovesnsTagrdmsunis
Usziiuasmiinanniadouresnisiuddunisvesteineglused (good reliability) Insiid1ogszming 0.80-
0.86 Fananuundefiolumsfnwadaiiauaenndostunisinylundueuglugiifiamedelitung
$1uau 42 au Fsudranudeevesmsinnisiudiumisesdeindmiunmsmudeidduluagmu
Fowieensiuuenlnewn3es Isokinetic dynamometer 1A ICC = 0.94-0.98 (Sekir et al., 2008) wazfIny
A1 1CC = 0.82-0.98 ?I’]MiUﬂ’]i’JﬂﬂTmLL‘UQ‘UENﬂa’]iJL‘LJEJiEJU‘U’e)Wl’] Faflanuaenadestuauidnuilungy
uﬂﬂmqmmwmmmu 20 Ay finuAnuuLdefioves Biodex Multi-Joint System 4™ d@1usun13UszLiiu
anuudussendundoililumnudoridnduluasmutorheonduuen sgluseiuifediden oy
A1 ICC = 0.87-0.96 (Tankevicius et al., 2013) WuiAgItuNMsAnwlunauaAnavnMAIIwI 30 AU lagly
Biodex dynamometer Tun1suszifiuanuudusasndmiionszandeiin wuin Biodex dynamometer &
A defioaglusssiuuiunansded Tasilan ICC = 0.61-0.93 (Holmback et al, 1999) MsAnwTikY
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waduayunisty Biodex machine Tunisnsraussidiuanuunnsadlusianie laena1331 Biodex machine
duedesfleidanugndeanazusiugy (Taylor et al, 1991) lnsgnldii eUsziiunuunnsedlunis
wdsulmaesiamernfmaaeumuanusoveslunsudiundesdanii nmsfnwadaiifeatuayuna
nsAnwTisuan (Lekskulchai & Kadli, 2017; Lim & Tan, 2009; Sekir et al., 2008) uaztsuenlsin Biodex
Multi-Joint System 4 ansnsaldnsiauszfiuanuunmsedumsiuiiumisesdorilunguiniidnnede
whlalifunaFesals
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Biodex Multi-Joint System 4 LanIA1ALLILE 8 pveansTag @ msunisUsTLTua AN
AaALAABUTaINTTUSiutsasdaiiragluszdugs feyaanisfnwadeiifeasulé Biodex Multi-loint
System 4 flanutndededmiunsanaussiiussmiinanadeulunisiuimumisvesteinludini
amedawilituraets

Fawauanuzlunisiinaidelulyd
nMsAnw1Asall wansliiiuidinsld Biodex Multi-Joint System 4 Tun1suszifiun1ssusmums
P v & PR Y A A Y] I a dy v A a &
YIVOLNUAN 818 7-12 U mwummmLﬁnaaalﬁ’luswuqﬂ waztdunsuseiiunbinanisuseiudausuna
Junminzauden1sIdenlduszidueimiaanafoureen1sTusmunian vy uduas vy ueanvasdeLvn
Jusudslunisusafiudszansnmuainissne wieldsunsumsesnmasmeludinnguilsely
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