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Background and Aims: Acurate measurements of variables are crucial in epidemiological studies. Therefore,
even the best design cannot prevent bugs caused due to the lack of reliability and validity measurement in studies.
The aim of this study is to determine the validity of teeth-canal measurement.

Materials and Methods: This methodological study used available data of patients referred to dental clinics at
Hamadan University of Medical Sciences in Hamadan with sample size or 58 cases in 2012. In order to determine
the reliability of measuring the length of canals and introduce the most appropriate measure met of the actual data,
Bland-Altman plot and intraclass correlation coefficient (ICC) were used and finally compared.

Results: In this study, the mean £+ SD of channel length in the apex locator Root ZX were 21.93 + 228 mm and in

X-ray PA were 22.4 + 2.38 mm. ICC between the length of canals by the apex locator and radiographic in all teeth
was 0.989. Bland-Altman plot showed that absolute agreement between the two methods of measurement.
Conclusion: The findings of this study ensure dental professionals that measuring the length of channels by PA
method is more practical and easier and prove different approaches of the reliability and validity. However, we
recommend using ICC and Bland Altman methods due to their informative nature and consideration of absolute
agreement instead of consistency.

Key Words: Reliability, Validity, Tooth, Bland-Altman plot
Journal of Dental Medicine-Tehran University of Medical Sciences 2017;29(4):247-252

Sihgmaal g o ol (D50l 035 —Cubligg 03tih — plaen (S, pole ol — glren 1 3L i Jgue Ao T
ma.karami@umsha.ac.ir :sq xS Slis YAVA- VOO @ 5als

YYv



https://journals.tums.ac.ir/jdm/article-1-5586-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-11-29 ]

e 5 855 plic] b by, adllao S, s JBIS Job (6ol ot (ori i)

s

o3 g YISl wlo Wl god )] (Sl cpite (> 45 sosb )b oliw 4 Coenl Sjglamein] Sllllas )3 b yuiie 385 (5,500l 1AAD g dno 3
Al (s JUB Jobo (s pSojlal sba gy (bl e adllae (ul 5l B 398 llllae 3 (5 pSojlal 2l 9 bl pae > &

S pole ol (Sl olleyd a4y 0aiiS danlye llow (sloodigy )3 39390 (slaodly | ool b BLd by adlllas pl 2 ow g 039)
Oreslie (Byme 5 L JUS Job (55505lul ably ad pslaie @ ad plxl WA Jlo (b odle (Bolal 50 4 )85 OA diged w2 L (laen
5 00l STy 3905 g el B l3g05 gy (59,0 (Stamad Lo pd sla a3l | g uSojlul adli

YY/¥ £ VIYAPA 3,500l 55 yie Lo VAT & ¥/YA Root ZX b (uS5) ol 5 b JUIS Jgb jhme Clpoil 5 (ke asllan ol > tAEL

e 145y 09y (Ntused cops 03,8 (S5 IV E /A a6 den 10 (S5 9 Ob LSSl dbung 4 ady; JUI Jgb ole BB g yie e
P9y 9> Vb 38lg5 Sbles el My (SIS Jlged .l ()15 1A o lis den 3 ()5 5 Sl Syl Aoy & adyy JUET Job ol
g (& pSojlul

ISl s Bl pogy b ol JU Jobo (sSojlil o aday oy plaastio 4y o3l plizabl p ogMle adllao ol (sladibl 36 S Aol
M 5 STy (Kisad cayd 3,5us) 5 ooliial 3g3g ol by aolie @l s5 bl iorie cile cld,Sys, 48 3,8 @l w5l
235 (g0 dpog O sl & G5 B85 s )5 by (v

VS O I W KR P P Y54 PRV -

WMol 1B NV ol 2ol 8071+ V: g

(5) 33 (oli 4y Coponl w3l aily oYL Aol
)3 2929 o yite (2L 5 (2ly) pioxie (sl Atk by, Cooal Sjdgeinl ldlae ) i 533 Sl
Spasls b olyie (€S b dige) pite £ & w5 b slgie on bbb orire (> 8 G5 & b Gl &
SlaS)09 Shed oy b IE o 3y e alyy 5 (Reliability) oLl pae > 4 eyl oY
ol 5l & cusl a3li (Intra Class Correlation Coefficient) piY bys obl &8ly 50 el Cldlles o (6,50jlul (validity)
ol P9 odlitl Hlu dtwgy slojiie oLl opSoilul Gl eedT (g dajie 385 o b &5 skl 2y sl

S o 550l ]y UBoy b Seanlie nin b o> o 38155 asls 3(V) e )13 b codi ]y sy Wlgie (bl pas Jg 50

Glo  @8lg o edlis ol Gl ke g dslllan S calises o lye j3 plaie (gllad 3435 pis & ¢ olg, iy
.Lwl (Consistency) «ls b4 (Absolute Agreement) 395 0 bl axlllas I ol Cowddy a9 w5 4 obL
boawglio )3 1) sy 09)0 (Siwed cupd padlS bl () (")

S s Ol bege der Lol ple Ui ol (Sl Sl 5 )5 (slaeite
b opiomen (VoF) 45 o jsleie (mean within-pair difference) slsslon loyd jo s U Jsb (6 pS05lul .l s JUK
gl By olgie sy 09 Sted cops jl odlitol e lp o ) Orizmen el Iy (9L Coanl ) Gl 4ty
o) bl oS w1y Soanlin g I3l ((bey 93 o plate JUI Jgb () 29800 o3littul ada) (S5958)90 9 (3 s9i> 4]
Ol pas dawly 4 oopeidl M lges b dwslie > asli Sl b o 3] iy (uSOI U CnlS oy pails galold & lais
(V) cuwl (g y1e8 clgaiio s Jos )3 (2lyy iomie gy 90 &5 9 el (bgy wx skl s pSejlul
Sap 308 350 0l (il shdnog 4 35290 plie Mo oylubil il e bbgy rml Sy g
4 (FY) Oldlae 81450 4 o b ol oad o)Ll by jadls 51 cplply il o Jlusud GudsS coliis U Job (s pu05l8l lp

L laghs) awlie 4 5 Wlos)S odlinal lajbg) cnl 5l (S5 @jpe 2kl 5 (2ls) bl w &5 o3y, (olais JUE Job g5l

Y¥A


https://journals.tums.ac.ir/jdm/article-1-5586-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-11-29 ]

(\Ylia uL.AM) Al D)LM:J ya 0)9.5)

Ol leyd blagy lodd 5 (S pole oRuisly (b5l aloro

aazdly

adsy ooy imjls ollass JUIS S5 lwis OA 1 adllas oyl 5
oy VoLV oyl ZVE/Y (L adllae 3y90 (slaylass ZYY/F o
CnSolee 05 o3l 39y 4l AYY/E g gl Jge 0y ZEA pgd Jge
Gl oS o s LS Jb ke Dl
Jsb Hlre Clyil 5 1Sl j2e Jue YV/AY YE/YA Root ZX
5 ke 5 geidee YY/OF £ VYA PA L3lSedl, 5 Ul
9 Ph oSyl by @ ady) JUB Jobo (le SMBT Jlre Bl ol
() Jgaa) 03,5 5,58 IV E /Al liis den 3 (K5

JUS YF )5 by 52 cslaoglal i o8 3,8 pasiie (i
o (P<AToA) (s gme (g lol OIS g cuslis 34 g A3 s
b Sl By bawg sdd (gpSolil slaglss JUK Job
Named gy 0,55 odalie PA gla 81 )S50l)  Root ZX
5 b S by 4y JUB Jobo o3l ple (glas) (490
S[AAF B /Y luebl ol b+ /AR o liis ded )3 (5,565 5
oy @bl ly (ad G Sy N 5l s (3155 (P 43)
dor ) 5y g Ol WSl dhwg 4l U Job ple
ooy bd b babd ol ol dwslie 3,3 eolatul lalis
o 5l 0oy 5 +/AF L gls (cand) opgmmnSy capd
(P<-/-A) 2l s 1y olol o gme B3I VA L (gglune
ol (Bland-Altman Plot) el 5 (SG81)5 Jlages () JSKi)
Iy shre SO Cinis 2 YU pasds (hgy 90 b JUK den p> oS 5l
G5y 90 YL Sl [ Sbles 505 ple & g 03505 (Sl
(Y JSCs) ol (6 S0l

ol G3ld gy adllae jl Bua cplply wladly s bl ;)
e ol g dlise (gpSeilil slaadls dwlis
piociow Calsld gl lo; p &S D9y (6 S0l et ld oy cwlio

3l oS peite bl 9 o)

e FT Y
0l Cud g dg> g0 slaedly 5l odlazwl b UJ.>L.«J u?9) 4o u;l

olily (Sib3lin ooy &y 0aiS axslye hlow (slaosigy 5o
5 gy adlas ool 3l bl Y Jlo (b len (S35 pole
0y 38 gl 53 OA JUK Jsb (6,80l (glaylil LY
5 Sl Ghey 9o b & WpSle 5 Juse JUS ST s
(A) s w1539 085 (6 xS 03kl Apex finder

g ol JUB sk s xSojlul (bl 5 oly) s et &
S HBly slaodls 55) xSoilul pasls npcabe (Syme
sl (o5 pate (2bb g 2ly) ploxie bl (b (loj oa
5 ool B lages «slad) )0 (Siwed oy slaasls
Slhoslatwl b oLl 5 (olsy dunlio 4 5w edlaiwl yiiSTy loges
09 Smad o pd b duslio sl ol & oo.Jl S g0l
0l (p pwlio Cold )3 9 43 4By (SaS1y age 5 slas)
35 )5S

odlitwl lacsglis gllae,ud 5l o jlusl ciglss 1 Silo dunlio (glp
R 33l 5l ot (s pglaes Oledbl (gylal il 5 4505 (ol 0
)?.L“’ =y d‘).g V) ass Stata 9 uo.Aﬂ J.S)&g )l.)yx} o) d‘)g
A5 3lil o et

25 (haantly o yuiio) (5595 yy Alwwg &3 iy JUI' Job (00 U (diamly i) oSyl dlonwrg 41 audyy JUI Jgb (350 (yleo gy =) Jgo

o3l (w5 5 (S 09,
(emd) Cogm 8y ot & (oo 31 42 5) ol po o
R Squared EVOWe) PRVE Ve V)
P-value Juro sl G pd P-value sure olbas Copd
L ddo,y JUK 4l
/20 <efeey JJovs JREY <[ JBvY hay "’tJ b e
SISgy dawg
y¥a


https://journals.tums.ac.ir/jdm/article-1-5586-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-11-29 ]

OhlSen g j18)5 (o ploc]

IS by, adllln S, 51155 JUIS oo (s Seilal slo b, (i)

b aslllas pl 2ol yuiored ol dLblS 2959 Root ZX Ol (WSS
55 YW (V) o) Ken g Rekabi gy o pls] dalllas gl
53 b odd (5,80l JUI Jobo ke ol )l a8 o)l Slsseen
5 Morais pimen )15 b e (gylol @glis caliso b,
On Ebme bl MBI &S WS )5 (W) oK
SSeIl sy 39 bt and 6 pSailal o JU Jgo (Sl
L pp 10,5 adalde Root ZX Ol (Sl olKiws ¢ (S50,
Anderin buwg oad plodl addlles gols b Lol ol aslllas oyl pols
ol oyl glas aly olis a5 csly Sled on (VY) o, Ke
2 U Jsbo o > (Sg sl g (BS el gy 90 o
2 Yl I (Sog Sl hgy g 0)b 33 sl slalis
9y adllas Wl o ciglas e aS o580 JUI Jobo s
290 Sl slogsgeil g 55 Y olStus Cglis i (sladiges slass
il Oldllas opl 5> ealiw!

LYeYVe » (W) oher 5 Zakaei lws osds plos! aslllae
Oigy dw | edlatwl b 2)SHIS ol (6,50l iy duslie Gua
SSSely 50 ond sdalin 38y Cops oS o lis 6SLeS
(RF= Radiographic Film, DR= Digital Joexe
(DR, EAL= Electronic Apex Locator) Radiography)
plonil adlllas g0 2OV/E 4 Z0O/Y JNYIF 5y & (RF, EAL)
Oms Baa b VeoF 5 (V) Jafari 5 Hasheminia lewg ol
cdy oS ol Ll ol adyy JUK Job e )0 oSiwd g3 cdd
adlllae .l o ZYA/A IPEX olSiwd ¢ ZAY/Y Raypex5 olSiw
53 duwlie GBua L YIY 10 (V0) o, 5 Dalili bawgs oas ploc!
B8l a8 o ol JGT cow gy Oluls 3 paskis b,
(end 3855) </YYV YL S (ol (g )o g (Bg) 99 sl LS
(ema) /Y US55 5 (bwgie b os3) IFY oml S Gl
S 050 5 cute )] ()] (Shy umlus 5 Libs
SE clp g AN 9 AV e I/ YL 8 el cui g a aie
Yoo Ner FEIF Cspa IS 0 g M 52 A3 Cui s b
S 555 AVIY

LYY 0 (V) o )Ken g Khoshbin lawgs oads plos! ddlllas

adyy JUE Job (gySojluil o olfiwd g0 Cdd wyp San

Yo-

1 2 3
3
y=1.1154x3 y;ﬁezega;;gamg y=0.8032x4.7579
R2= 0.9313 = 0. e .
o |
« L)
. .
e .
CEI
=
2w
52
z 4 5 Total
Q o
g 81
g y=x+0.5 y=1.07%1.34 y=0.9412x+1.192
R2=1 R2=0.9589 <
2 R2=0.9346
;/:/
S /{ o 320
s
. .
v v

15
!

1‘8 2‘0 2‘2 2‘4 2‘6 1‘5 2‘0 2‘2 2‘4 2‘6 1‘3 2‘0 2‘2 2‘4 2‘6
Apexlength
S 50511 g y3g, 38197 (scatter plot) (iiSTy yIdged - JSUS

)J9° L.35] :f ‘L',.:JIS Y (@93 )-‘50 L33 ¥ quJJ:\ ) o‘.\ﬁb &53 o>
(lho‘.ﬁb JS :Total ch)SJLw 0 ch‘

10

00

geraphilenght - Apexienght
0.5 X

|

L]

L]

L]

-1.0
o

18 20 22 24 26

-15

( geraphilenght + Apexlenght ) / 2

y20o o (38157 owyy (g1, Bland-Altman ldges - Y JSUS
3 ol Sl gy 5 iy JUE g o0 1885 (5 S0
B 160 dod 43 (5, 5e5 3

S 35 4o 9 S
OS] jlre Bl ol g 1 Sle oS 0y L pols aalllas ol
P Fn 9 ol Sl L oad (g xSojlil ady, JUS Job ole
O SEldsme (sylel BMB] g b o /Y E /FA b den
b S oK bawgs 0dd (605 ol sl JUKT ok
polbs dadllas ols 100,50 saalis PA gla 51 )54:0l, 5 Root ZX
Slsen Wl (A) ySan 5 Kim Lawgs o0 plool aallan gl b
Job obe oobdgme (gl Msl ws S 555 gl cusls
ows 5 PA 3815 g0ly dbuwg 4 odd (gpSojlul sl JUK


https://journals.tums.ac.ir/jdm/article-1-5586-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-11-29 ]

(\Ylia u‘.u.mo) Al D)l.o.aji ya 0)9.5)

Ol leyd blagy lodd 5 (S pole oRuisly (b5l aloro

cdy byl Gas LYoy (V) o )Kea 4 Jenkins
Sy gy JUK Job s 4o Electronic apex locator
Cowd dy LV ee 83 oS cunl ods oyl 5 oRinlejl jd aidy Julos
oo 2Ll 5 2lsy b)) sl il lagi, ol ol
F oy colre g Llje 4 dngh Conl 485 )18 oolitul 3)50 (oS
5 ool 53 Jlaged 990 lie sl Cuol Blo s Lo, o
A5 by el ) las) (9 (Shued ups
S5l e pd adlles oyl 5l Jols gl (VYY) X,5 e
350 bl s @l Uit gkl S 58 ol
Jossin o W6 a5 5 5 JUS Jsb sSeily
Oleyd plaastio & b liseb] pogMe adllas oyl (slaassl

wal bl PA 39, b oy JUK Job (cpSojlnl a5 ay,
W 58 bl g @l ity dlte e Sy, & 55 ol
090 (Sammad oy 3,509) il odlatwl dg3g cpl b b aolie
S5 5 o i T s & el 3k 5 sles,

205 o dnogs Ol gl 4 38lg

Ayl w8 alade asb LL 5l as Sy dalllee oyl
Coglo Jlo coles b g plaen (Sjy pole olKiily (gfglguats
plsl (AVWYAZFY i)l o)less) o&isly ol (5y0ld ¢ laiss

1- Fleiss JL. The Design and Analysis of Clinical Experiments.
New York, NY: John Wiley & Sons Inc; 1986:1&15.

2- Moyses S, Nieto FJ. Quality assurance and control.
epidemiology beyond the basics. sudbury, massachusetts: Jones
Bartlett. 2007:297-348.

3- Devlin H. Operative dentistry [electronic resource]: a
practical guide to recent innovations: Springer; 2006.

4- Todd JA, Oesterle A, Newman BM, Craig Shellhart W.
Dimensional changes of extended-pour alginate impression
materials. American Journal of Orthodontics and Dentofacial

o)

G+ Msl L RaypexS olSuws iy &8 ol )lis (g b (gl o
Jobo 3l gte (o =V b o GBMRI L g o> AVY (gto Lo —+/0
5 Headari buwg ouds plool ddlllas .0l o duopd Vov ply ¢ a8l
» Electronic apex locator ¢d> obj,l Gas L (VY) jalali
oy ol oliulel y> aidy oo (g yud (glanlsd JUIS Jobo cyunss
JU 38> Job cpud caa B slaglin jo ows cdy &S
9 piz b ySoilul o g Z0V/¥ D laplis j> g Z0Y/A
it (o dlarly G (glasy (19)0 (Khmod cpd i ol
5o Ve F 0 (W) o) Sen 5 Shahrabi asllae ;o .cusly 3959 (548
3L e ZAYINY B Jgbo o 53 olKtwd 83 45 05 lgie

aS sl 4lis (Bland-Altman Plot) el G (S31,5 jlage
holee o s > Vb padids by 93 LJUS 4
ool 5S35 SVl (Sinlen Sl 5 e3905 55
> (M) yl)8an 9 Eskandarian lewgs o pbol adlles by oS
Hoo sbagles ady) JUS Jobo (SeilS amlie plyie b Y
G gy g ol Sl ol I ool L paly S& gy
hor (Stsed oy adllan p) 1> 3 lgan JelS Jgons
5 b Sl ool b adsy JUI Job 1 odel cows 4 ol
2 g ATV 59,5 ol o /ASF b lais den 0 (o) Kg5 y
Cojlul  Suad o ps b 5155 JAA 59,8558 sl o
s IAVE (Sloyd 95 by ()55 935 53 oel Cawd a0 JUIS Jgbo
9 59,55 slmog,S 5 la JUIS dem ;> aS 3y Lis el M Hloges
S5 ojul |y Jhae Sy Clds 3 Y add bg) 93 59,5
il 13 350 65l by 59 SV (Sinlan il o a3ges
s&be

.

Orthopedics. 2013: 143(4).

5- Bland JM, Altman D. Statistical methods for assessing
agreement between two methods of clinical measurement. The
lancet. 1986;327(8476):307-10.

6- Kaufman AY, Fuss Z, Keila S, Waxenberg S. Reliability of
different electronic apex locators to detect root perforation in
vivo. Into Endod 1997;30(6):403-7.

7- Vajrabhaya LO, Tepmongkol P. Accuracy of apex locator.
Dent Traumatol. 1997;13(4):180-2.


https://journals.tums.ac.ir/jdm/article-1-5586-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-11-29 ]

OhlSen 5 (38,5 o plac]

LD g, adlllas Sy s> JBIS Job (s Seshul slo g, (ori ]

8- Pasandi N. Validation of measurement methods of Canal
length (MSc Thesis). Hamadan: Hamadan University of
Medical Scienses; 2015.

9- Kim E, Marmo M, Lee CY, Oh NS, Kim IK. An in vivo
comparison of working length determination by only root-Zx
apex locator versus combining root-Zx apex locator with
radiographs using a new impression technique. Oral Surge Oral
Med Oral Pathol Oral Radiol Endod. 2008;105(4):79-83.

10- Rekabi S, Soroori M, Eini E, Alhaei N. Comparison of
working length determination by NSK electronic apex locator
with the radiographic method on necrotic deciduous molars: In
vitroy. Jundishapur Sci Med J. 2013;4(12):393-400.

11- de Morais JA, Sakakura CE, Loffredo LC, Scaf G.
Accuracy of zoomed digital image in the detection of
periodontal bone defect: In vitro study. Dentomaxillofac
Radiol. 2006;35(3):139-42.

12- Andrian S, Iovan G, Georgescu A, Arnauteanu C, Stoleriu
S. A comparative study on the precision of the radiological and
electronic methods for determining root canal working lengths.
Int J Med Dent. 2012;2(3):172-77.

13- Zakaei S, Falahatneghad M, Parirokh M, Eftekhar H,
Mohamad alizadeh S. Comparison of working lenght
measurment reliability using three methods. Journal of Density.
Shahid  Beheshti Medical
2011;28(2):71-9.

University ~ of Science.

14- Hasheminia SM, Jafari N. Survey precise of two new
electronici apex locators devices in determination root canal
lenght. J Dent. 2007;19(4):84-90.

Yoy

15- Dalili Z, Taramsari M, Kazemnezhad E, Behboudi H,
Nemati S. A Comparison between Digital Panoramic View and
Cone-Bean Computed Tomography (CBCT) Images in
Diagnosis of Apical Radiolucent Lesions. J Mash Dent Sch.
2013;36(4):293-300.

16- Khoshbin E, Masoum T, Jalalzadeh SM. Clinical
Evaluation of the Accuracy of Raypex5 Electronic Apex
Locator on Root Canal Length Determination in Primary Teeth.
J Mash Dent Sch. 2012;35(4):263-70.

17- Headari AR, jalali YH. Evaluation of the in Vitro Accuracy
of an Electronic Apex Locator in Measuring Resorbed Root
Canal Length in Primary Teeth. jmds. 2008;32(2):117-22

18- Shahrabi M, Seraj B, Heidari A. Invivo evaluation of the
accuracy of an electronic apex locator in root canal length
determination in primary teeth. Journal of Dental School.
2006;19(1):79-83.

19- Eskandarian T, Sahebi S, Amirabadi F, Alipor A. Clinical
Comparison of teeth root canal length using apex locator
devices and  Radigraphic. = Shiraz ~ Univ  Dent J.

2011;12(2):114-9.

20- Jenkins JA, Walker WA, Schindler WG, Flores CM. An in
vivo evaluation of Accuracy of the Root ZX in the presence of
various irrigants. J Endod. 2001;27(3):209-11.

21- Karami M. Concern about interpretation of the data. Am J
Orthod Dentofacial Orthop. 2013;1:143-446.

22- Karami M, Biderafsh A. Estimating the blo od pressure
measurement frequency for opti mum reliability. J Qazvin Univ
Med Sci. 2015;19(1):68-71.


https://journals.tums.ac.ir/jdm/article-1-5586-fa.html
http://www.tcpdf.org

