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Rasch Analysis to Neck disability Index with Neck Pain Subjects

Tae-Ho Kim, PT, MSc; Joong-Hwi Kim1, PT, PhD; Won-Tae Gong, PT, PhD
Department of Physical Therapy, Daegu Health College; 1Department of Physical Therapy, Kang Hospital

Purpose: The purpose of this study was to examine the functional category, the item structure and the model-data fit
of the neck disability index (NDI) of neck pain subjects by performing a Rasch rating scale analysis.

Methods: The data was obtained from the assessments of 71 college students (males: 27, females: 44) with neck pain.
The data of the NDI was applied to the Rasch's rating scale model to estimate the difficulty of items, the goodness-of-
fit of each item, the separation reliability and index, and the rating scale.

Results: The ‘sleep’ item showed misfit and nine items were founds to be fits for self-reporting of disability due to
neck pain. The most difficult item of the remaining 9 items was ‘work’ and the easiest item was ‘headache’. The
transformation formula score=(logit score+7.10)/(7.10+0.11) x100. The 6 response levels of the NDI were validated
according to the structure of the rating scale. The item and subject reliability of the separation reliability was 0.97 and
0.85, respectively.

Conclusion: We proved that the NDI for selfreporting of disability of daily activities due to mild neck pain was valid
and reliable. This study suggests that individuals with mild neck pain may be assessed by using the modified NDI that
does not include the ‘sleep’ item in the 10 items of NDI.

Keywords: Neck disability index, Neck pain, Rasch analysis
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General characters of subjects (N=71)

Age (yr) 24.85+2.82*
Height (cm) 165.37+8.14
Weight (kg) 59.69+10.48

Male 27(38%)
Sex
Female 44(62%)
Onset (month) 14.25+13.36
time/tsiz)lrd}(’hour) 4.80+2.20
VASt 3.20+1.80

*Mean +Standard deviation
Visual Analogue Scale

oo
1) SH=F
iRl A 55 Sl digt Q] BEHEE

H7l ©0 0’0o 1 T
Yue S8k, IR FE ¥F 54 4 TPAAC

AR HE] 107] FE SHIAATE He= 0 HollA 53
7] 64 A= Eof glow, thiArt AlelA 7HE A3s
thal AZE= Aol ASHES Hojgleh BRI &
A& 508 0m Hof glom, 504E Atie AMSS = sl
100% =2 Z3ksto] ARSI |E Sk AR AL o] gl
0474 : 9L(none), 51474 : Hmild), 15247 : ==&
(moderate), 25347 : F(severe), 347 23k H(complete)



o7 BFslo] sjAgikd B oo AL 2T ARA|
Ao AREA= 3T AYEA 2200l 449lE Vernon
3} Mior'9] A AE AR - gstgieh. ARl
= B3l oJuut siAe] meslh e ujgR] Bk EAS
Zrohfjo] et & B Aol AEAZ AMSIGTHEE).

2) AR4EPY

ARl AEA] o] F7] 918 SR HEA
S UFT, BUT AT B 2 gloln] Awsta A
220 44§ A sk

3. g7 A

B Qi A% 558 20 %k 7198 fes v o
A o] gt HEZXAKcrosssectional survey) 2 3}tk

4, Xz 24

% A=+ Winsteps version 3.61.1& ARE-3}0] Rasch &
42 B0l 7 ST AL AHES A oAl
AR BTl ATIAE Aolusich REAR AT

e AREE BAK, W2 dolw, He A% E(separation
reliability), 22| Z|4¥(separation index), HFs- HF FES 0]
33 94 A Sol ASHATt FBe) AE PR AT
Alex(infi)) 2} &3R4 (outfit) & H A A A mean  square
residual: MnSq) %o 0.6Ech ZAY 1.4ET} WA Z-5k0]
280 2AY 280 & 9ol B3 P (misfit item)
07 7|EE dstslon, b A A AAF Aol WA
LAl AR 7E 2R AAY 25 AHA Zgke] 2
Hep ZAY 2Hth 2 A9ole FARR i dAHmisfic

person) & 752 STt HAT 23 S Sl
o] 5 Al , ThA| Rashe 4o Haat Lix] 3}
dpabe] AEehe 24 AL sl B oz, 3%
e B4, BelileEe Belx4g ekt 329 o=
L ukeFel et 7 o) Uolug AT ¥, 38
o AT WSk Rasch BN HEYGIN: £
Hog WE Gzl yeh 240 EEOA} AEEY, of
AR Goh AR RG] F 2 Fgat Hejxs
L AR gl 2 g5 Hol7h At B el 9
A2 Uehle sEReixset AR ajdste] oy
29 2ol it EmboR Holsta LelsheAS ek
Lo BeASE TREG ReXdvt 248 45 g
20] GTPRlS it Feles SR oy
e TREY, 247 U 32 dolug ARl
Aok thaAL] ol 452 Uit ABAUA AR
UhERic). HelAlzlo] Wgl 0ol4 Lo7Hele, 1.0s] 7t
4% o AT Uehurk

11, Za}

1. NEE oy
Bhwel] ot HAG S o WSS B
stol thte] AREE HAR A AT :
S R B4 71 % 7H09%)0] FAT s B
Heolth et PR APE Y Aue 9w Fuel S
Wsleep) B A B0 Wy Helon], oF A2t v
A gEEe B AP YEoR BN Table 2).

Goodness-offit of each item (N=64)
Number Item Logit score L DR
MnSq ZSTD MnSq ZSTD

1 Pain intensity .90 0.79 1.2 0.79 -1.3
2 Personal care 1.28 1.18 0.9 1.13 0.5
3 Lifting 1.08 0.90 0.5 0.87 0.5
4 Reading -1.68 0.78 -1.2 0.77 -1.4
5 Headaches -1.94 1.26 1.4 1.23 1.3
6 Concentration -1.34 0.89 0.6 0.91 0.5
7 Work 1.42 0.91 0.4 0.65 -1.2
8 Driving 0.39 1.01 0.1 1.00 0.1
9 Sleeping* 0.68 1.79 3.6 0.45 1.9
10 Recreation 1.02 0.77 -1.2 0.75 -1.0

Mean 0.00 1.03 0.1 0.96 0.2

*Misfit item: MnSq<0.6, MnSq>1.4 and Z-STD<2, Z-STD>2
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Separation reliability of persons and items

Separation Index Separation Reliability

Persons 2.02 0.85
Items 5.40 0.97




V. DA

19914 Vernoni} Mioro]] 2Jsf 7fatel =
558 71 Bl el 715E Bk gisiel AL

Lrl= FEFAt Hxo|th AR oA kA 23 =
UM AQAD G RREZLY o] gl By § 2
N of= HAEo] ARG Tt

Rasch B&& 3H2}9] Selolu} gH2o] to|zo] ufe} et
1,}: 1:}01:@} H]-O_Q Alxﬂ /HUO]L}- z;ﬁoﬂk]h
&} el ZALE dE o83 ixé%k *%i
e FAHoln

2 ool AP Be YHgAset AxEAse 3

TSR 3H0.6~1.4)3 Z-3H2~2) & 7|0 1Y) A4
St ZAL R AT ML o] B 7R REE ojw
Ae dolU=xof| thst HRE ATl Ao FASAAL
2ol 10 7171242 Rasch 2ol Hgleick Haalswat gk
o] 0.63r} ztor sz} 744 HERA I el

AEA A EL A

&

e ok, 14 Heh 3w 2] W vk et
S 58 442 ol Ay A A4S Yol A8 £
e PARReR Guch 24l 2 ool Bl
R A% 712 Bedte] B4E Holskt 22 EhL, 2
olstolnl 3 VW s A4E B e Az xua
2 PO R Y AL Yol YuES ik 95
olsion, s gEe WagA4 ﬁ%xwﬂ ol 1.79
Zglo] 3692 RAHF GHolgirk

ﬁ_‘f'JPOH%EQ,] ‘8]—£ L]—o]E 7531]_@_ E.;H 2 6¥EO1]A-] 01

e I B D
A7) oI5 AU o o2 o, £
‘]

19 toR o9l
Ef] 2F Aofx]4== Rasch _LH,_J\ 3to] 3HEo] Yol E ,147]-‘5]—
st 7] o] NRYE- A o) 871 55
Hap Lo o]yt 1o, Davidson®®2 1002 H]
S0l FeAE dem eAAER] Q5 oAl
T - A28 - 7] - AR o dsh] - S5 - A7) - F
SHSE7] ¢o® offrial Husiglty 28] gt &
AAEY 8F oAl thet F7FA)9] Rashe #AJ0ll4 3
O] ol A Sl 5t ofle ol skt AiE
Holpqloh o= HE S35 thet AFgelA49] Rashe
AN TRt S tder R doleE ot
& 9o Aol Hjwsl B Ao] dad AHojrk

ez 4 o] Holdm vol o}
. Rasch 542 HAHAT BMe =3 7
o] At 2 FRARAS ST 4 slon, Ax
of o] B3 & Afole xS 1S F0f Bkl iRt
A=} Bl =g AT Park 5219 dtolAl= 63 A
£o] eagnER af HoA4E 47 AR WA
Lee 57 HIxtP A= 0] Rasch ®AoA 57 H=rF ZAIY
4 ot
QTN FoUat P o[RS A PR

o e £k SR A A
Uehyd], Vemon' & ZMAoNH el AAAAA Alwg =
73t 87le] AE el 3t A} 0.900014] 0.939] =& AlFx
25 Qlrkn s, WAAAES e 77 ae)
A= 074014 0.930]2aL SRk AlFE, 4 UAE, 8
QqtZ(factor structure) SHOA L] ZHEAGN A== AR T}
T2 BT EAEI:

& AolMe divdAke] 7t 7190)7]00] B4

i

]

451719

© A2 sAbolH, S50l Auiet dhA Tt Aol A
of Agbdeldt. B o $5& Sadke Wietde tideR
A, A YA RS L Qe 2Rl vEiMe F
%94 Azt dopm, o] met BrhdEA|e A= 207

Ol
—|—‘

A5 =7 oRHmild)ol etk goze] e
o 1L o1 YYIH AR HgSP] S E o B o
AL TR §5 AR AR Bl Uie ARgelds
B71%t Raschi 58 F3- Ao BE8} dh75o] 1
23 Flojeku Asgrt

7
=

<
riu

rhe

AL AR BEE 4 719 hon ARgejHng
Pristo] Rasch HAS shich ARANHES] 107 F55
o GRS AL ol FRE L] oS
WPl AP Bt 9B TE FEo| Y 418
Bolgom, ‘Ash G2o| /g olele Fuolgich & o
Fol wEw, RPRHEY 63 At 2t WiV geus
& 0] Hodln Wolert Buat AEe Yekton, 95
o ogRel RS vl e BN Aom
Uitk A3 45 5L K dREAE 7129 107)
Yuo AR AN SH FES AT 9}
YEoE WSl 24H ARYNNE AEAZ FEH- A
ol o Wi o Zolt uehd IEH ARgejHEs 7

)

4><>

¢

roh X

BRSSOl Tt ZREoiX|s2| RaschZ4]



J Kor Soc Phys Ther 2009;21(3):1-8

A o= 7 diAeAle A==t Bt 3
2N QY H=E S AEE A

ok

lo Mh‘

U rlo
H1
o

iy

ol

Author Contributions

Research design: Kim TH

Acquisition of data: Kim TH, Kim JH, Gong WT
Analysis and interpretation of data: Kim TH
Drafting of the manuscript: Kim JH, Gong WT

Research supervision: Kim TH

1. Dainoff MJ, Aaras A, Horgen G et al. The effect of an
ergonomic intervention on musculoskeletal, psychosocial and
visual strain of VDT entry work: Organization and
methodology of the international study. Int J Occup Saf
Ergon. 2005;11(1):9-23.

2. Park KB, Gong WT, Bae SS. The effects of PA mobilization
on the cervical range of motion and pain for patients with
chronic neck pain. ] Kor Soc Phys Ther. 2005;17(4):519-35.

3. Vernon H. The neck disability index: Stateoftheart, 1991-
2008. ] Manipulative Physiol Ther. 2008;31(7):491-502.

4. Vernon H, Mior S. The neck disability index: A study of
reliability and validity. ] Manipulative Physiol Ther.
1991;14(7):409-15.

5. Leak AM, Cooper J, Dyer S et al. The Northwick Park
neck pain questionnaire, devised to measure neck pain and
disability. Br ] Rheumatol. 1994;33(5):469-74.

6. Jordan A, Manniche C, Mosdal C et al. The Copenhagen
neck functional disability scale: A study of reliabilicy and
validity. ] Manipulative Physiol Ther. 1998;21(8):520-7.

7. Wheeler AH, Goolkasian P, Baird AC et al. Development
of the neck pain and disability scale. Item analysis, face,
and criterionrelated validity. Spine. 1999;24(13):12904.

8. BenDebba M, Heller J, Ducker TB et al. Cervical spine
outcomes questionnaire: Its development and psychometric
properties. Spine. 2002;27(19):211624.

9. Bolton JE, Humphreys BK. The Bournemouth questionnaire:
A shortform comprehensive outcome measure. II.
Psychometric properties in neck pain patients. ] Manipulative
Physiol Ther. 2002;25(3):141-8.

10. Pinfold M, Niere KR, O'Leary EF et al. Validity and internal

consistency of a whiplash-specific disability measure. Spine.

Rasch Analysis to Neck disability Index with Neck Pain Subjects

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

2004;29(3):263-8.

White P, Lewith G, Prescott P. The core outcomes for neck
pain: Validation of a new outcome measure.
2004;29(17):1923-30.

Willis C, Niere KR, Hoving JL et al. Reproducibility and
responsiveness of the whiplash disability questionnaire. Pain.
2004;110(3):681-8.

Cook CE, Richardson JK, Pietrobon R et al. Validation
of the NHANES ADL scale in a sample of patients with
report of cervical pain: Factor analysis, item response theory

Rehabil.

Spine.

analysis, and line item wvalidity. Disabil
20065;28(15):929-35.

Hoving JL, de Vet HC, Koes BW et al. Manual therapy,
physical therapy, or continued care by the general practitioner
for patents with neck pain: Longterm results from a
pragmatic randomized clinical trial. Clin ] Pain. 2006;
22(4):370-7.

Chan Ci En M, Clair DA, Edmondston SJ. Validity of
the neck disability index and neck pain and disability scale
for measuring disability associated with chronic, non-
traumatic neck pain. Man Ther. 2008:1-6.

Chung H, Noh EY. Calibration of the extraversion scale
using the Rasch rating scale model. Korea Sport Research.
2005;16(5):949-56.

Wright BD, Linacre JM. Observations are always ordinal;
measurements, however, must be interval. Arch Phys Med
Rehabil. 1989;70(12):857-60.

Yi CH, Park SY. Application of Rasch analysis to the gross
motor function measure: A preliminary study. Journal of
the Korean Academy of University Trained Physical
Therapists. 2004;11(2):9-16.

Rasch G. Probabilistic models for some intelligence and
attainment tests. Chicago, University Chicago Press, 1980.
Lee JA, Yi CH, Park SY et al. Application of Rasch analysis
to the korean berg balance scale. Journal of the Korean
Academy of University Trained Physical Therapists. 2006;
13(3):49-56.

Park SY, Oh JS, Yi CH. Application of Rasch analysis to
the modified oswestry low back pain disability questionnaire
for workrelated low back pain patents. Journal of the Korean
Academy of University Trained Physical Therapists. 2008;
15(3):26-34.

Magee DJ. Orthopedic physical assessment. 4th ed.
Translated ed. Korea, Hyunmunsa, 2004:154.



23.

24.

25.

26.

Wlodyka-Demaille S, Poiraudeau S, Catanzariti JF et al.
French translation and validation of 3 functional disability
scales for neck pain. Arch Phys Med Rehabil. 2002;83(3):376-
82.

Hoving JL, O'Leary EF, Niere KR et al. Validity of the
neck disability index, Northwick Park neck pain
questionnaire, and problem elicitation technique for
measuring disability associated with whiplash-associated
disorders. Pain. 2003;102(3):273-81.

Ackelman BH, Lindgren U. Validity and reliability of a
modified version of the neck disability index. J Rehabil Med.
2002;34(6):284-7.

Lee H, Nicholson LL, Adams RD et al. Development and
psychometric testing of Korean language versions of 4 neck

pain and disability questionnaires. Spine. 2006;31(16):

27.

28.

29.

30.

1841-5.

Cook C, Richardson JK, Braga L et al. Crosscultural
adaptation and validation of the Brazilian Portuguese version
of the neck disability index and neck pain and disabilicy
scale. Spine. 2006;31(14):1621-7.

Mousavi §J, Parnianpour M, Montazeri A et al. Translation
and validation study of the Iranian versions of the neck
disability index and the neck pain and disability scale. Spine.
2007;32(26):E825-31.

Lunz ME, Stahl JA. The effect of rater severity on person
ability measure: A Rasch model analysis. Am J Occup Ther.
1993;47(4):311-7.

Davidson M. Rasch analysis of three versions of the Oswestry
disability questionnaire. Man Ther. 2008;13(3):222-31.

BRSSOl Tt ZREoiX|s2| RaschZ4]



J Kor Soc Phys Ther 2009;21(3):1-8

HE
R
1. 85 2=
O e A3 550l gtk 0)
0 A ok Amle 550l Ytk (1)
0 A7 30 =9 530 Utk @)
0 A7 A% 5501 ek )
0 A ok Alat B30l Ytk (4)
G2 w550l ek ()

2. JHel E2(MIHst7|, 2271, S)

0 U 55 gol 4808 2amg B3 4 Utk )
0 b Aoz 2x2g wefd 4 glou, $50] ek (1)

0 22 gelablo] $50l qlo), AM3 24T @)
0 oRto} mgo] Basht, ojsse g7t wefg ()
0 ofsgo] Aelatelolq ujel ®go] Hasch ()

0 2% 97 23ka Agsi)7) ofgi,

3. 2747|
0 5% glo] #A¢ 242 5 4 4t 0
A BAS 5 4 glont F2o] A7 (1)
(5% uhgo] 78 248 nihonny Sojge)x] Zaj e

Asjet o] el
0 5% o

Ak (2)

2ol glo® & 4
=4
=

Ak (3)

]
o
N
N
)
Ho
o
sy
l-‘l:l

4. 3 e
[ ol F50] flo] ke wE Bol de & U+ (0)
[ ohe vk gol eh& o glont Jofl okl $50] Sirk (1)
[ she vhE wol de 4 Jou ol $7F Aef 5501 3
o ()
[J Zof] S0 55 wizel Hohes ha wol o8& +
3)
[ Zof Aet 55 mieel 79 de + ok (@)
[ A8 e = flck 6)
5. 58
[ s 5ol ick (0)

L7k 7 780l ok (1)
L7k 32 A=9 780l Ak ()
L A 32 A=9 780l Ak ()
[ A= ARt 780l ek (4)

[ A9} 34 780l A )

Rasch Analysis to Neck disability Index with Neck Pain Subjects

T2 el vFE (5)

Fht. 7P Sl

o

A
(F]

]

]

Oooooo4 oo

OO0OHODDOOOOQOnmw

rio
st
£
sy
ofN
ol
ol
N
N
N
=
o
)
o

j_o‘
et
=)
i)

N ol
_°|l’,
N
N
N
ot

O 0Oo0o0gaot
jg
et
£
sy
of
of
N
X
52
o

ol X|x(Neck disability index)

A8 AFL 71 Uk 6)

ol
-
N

Q2 2 ue ue e e

A
_I}'U I;)ll

0% ox G =

~
o5
2

)

A3 vk od £

)

.,.,
2

b 3 E &

X

—~~

Of

re
e

e o o
e

e
ol

f

l-‘El
ot
52
A
ne
s

b

ne
tle 1o flo

=4 o

T

i3

lo

o M
1

i

[ )
o 1o

o
o 4
10 20 g0

£Q
rr

on
=
ot
o

ok ()

B0l S A= 55 wieel Yske e o 2T

rg

ol ZAI7E fiek (0)

I
8

8

8
=2

8
2

8

R
0 22] 5% uhEo] Q] of7tase] ARt ohlxh oz

S S A 0)

=2

o]
o]

10. 6i7iEts
O 5] B50] Ad

PlEES o

ofzkel Aol itk (1A1ZF ofuje] el (1)
ofzke] Aol Sltk (1-2A41719] Aol (2)
X A Aol Sl (2-3A17Fe] EAel) (3)
Z Aol ek (3-5A11H ol (4)

ebds] Aol 9k (5-7A17ke] Al (5)

glo] e oS & 4 Stk (0)
} 2~ I35
=0 = T

slovt Bl eRte] 3ol Ytk (1)

0 59 $5 uhio] Qe o laES 2yl Rkt ()
0 59 $5 uhizo] 4l o laES A2l Faick (4)
0 el/laise 23 & 4 gick )





