mM3USudmiausIsuaz MINATOUAUNTNYDY
9

¥FIaNInamImnanIsNIINeIMslianeatiunim lne

Tunguiihendioimsthaneuuuing

a @ J o
UNANMITUAT aNHUDIUIYNT

314mﬁwuﬁﬁ;ﬂudauwﬁfwmmiﬁﬂmmwﬁﬂqmﬂ?ﬂmﬁﬂmmﬁmumﬁmcﬁ@l
annmenmwiinia  madrinenniitia
AULANNFMAAT  PNAINTANMIINGSD
Umsdnm 2550

4

AvAnFvepnaInsalumInedn



CROSS-CULTURAL ADAPTATION AND PSYCHOMETRIC TESTING OF
THE THAI VERSION OF THE NECK DISABILITY INDEX
IN PATIENTS WITH MECHANICAL NECK PAIN

Miss Thanita Luckumnueporn

A Thesis-Submitted.in. Partial Fulfilment.of the Requirements
for the Degree of Master of Science Program in Physical Therapy
Department of Physical Therapy
Faculty of Allied Health Sciences
Chulalongkorn University
Academic Year 2007

Copyright of Chulalongkorn University



Thesis Title

By
Field of study
Thesis Advisor

Thesis Co-advisor

CROSS-CULTURAL ADAPTATION AND PSYCHOMETRIC
TESTING OF THE THAI VERSION OF THE NECK DISABILITY
INDEX IN PATIENTS WITH MECHANICAL NECK PAIN

Miss Thanita Luckumnueporn

Physical Therapy

Assistant Professor Rotsalai Kanlayanaphotporn, Ph.D.

Assistant Professor Adit Chiradejnant, Ph.D.

Accepted by the Faculty of Allied Health Sciences, Chulalongkorn University

in Partial Fulfilment of the Requir

THESIS COMMITTEE

......

1ents for the Master's Degree

?........ Dean of the Faculty of Allied Health Sciences

(ASsogiate Professar Winai Dahlan, Ph.D.)

M//‘. Chairman

{Assistant Professor Prawit Janwantanakul, Ph.D.)

it .’Pﬂﬁ“;‘“ - K“‘"!“y“/“‘?" }""":"”‘"T hesis Advisor

(Assistant Professor Rotsalai Kanlayanaphotporn, Ph.D.)

g Jg"ﬁ"" Q Cﬁ"wpt “ “"’ﬁ ... Thésis Cg-advisor

(Assistant.Prafessor Adit Chiradejnant, -Ph.D,)
oy

i : i r JI J}f- vl 7 .I' .‘: -'1" N i i 1. r I
IR AL B 210 iC T Shember

(Wunpen Chansirinukor, Ph.D.)



sim anveidnoems . msdiuduiausssunzn nareuqun eI Ians
Hriamainenssmnnemnbenentivnnine  lungudilviiiennmsihanenuy
1¥ana. (CROSS-CULTURAL ADAPTATION AND PSYCHOMETRIC TESTING OF
THE THAI VERSION OF THE NECK DISABILITY INDEX IN PATIENTS WITH
MECHANICAL NECK PAIN) 8. ftfinun « met. as. sado faomameing,

8. MEMNTW < Ar A3, BANE JURMTUN, 104 N1,

m:ﬁnu1ﬁ'ﬁ*Tnqﬂ::;f:ffn‘iurr%'wm:mmuqmmmm Neck Disability Index (NDI)
amunmng  (Thai - NDI) - ludwanuming  awdfiswnss  wazanw b lunisSaeinis
nlfvumlnamandiinvedillingudiinmsianeuidng  (mechanical neck pain,
MNP)  Thai NDI' lastinisulmnandumiiun nossnguamnamiansysudnSmusssy
(cross-cultural adapiation) ~ HAMS 9oL ﬁm‘:‘nuu:iuﬁ1'[nu’iin1ﬁ’w€1ﬂﬁ1qq (intraclass
correlation coefficient ., = 080)  uasfimmmseandesmelulussduiiihifivensy
{Cronbach's alpha = 0.73) il standard error of measurement 1M1 2.67 A1 minimal
detectable change MY 740 A MEIsn e luureum i daug
01281063  anuasuFInsennuatioiuye Thai NDI - #nwi Taonmnnudniug
IYNINAIINYE] Thai NDI AuszAunImiiuihin uagszAumshinanisifenssy wuiing
luszamhunaia { = 0.58 uaz 0.53 mudAy) UBNYININ Mud1 Thai ND! Hamnam T lums
Saomsulounamindiinvesfihoeglussfinhunats (effect size = 0.42, standardized
response mean = 0.41) azuuufin/avuinasves NDI luddlaniaeuSoudouiy 15-point
box scale fof Gldbal Perceived Effect/| Sanni@uniuiviing 0.44 Aunlans i Receiver

Operating Characteristics (ROC) niauniiu 0.27

L d ¥
nsfnuitilszauanudis tumsma 'NOU dunmtne © Taofiqunmeglussdud

- e [ - i ™ .
dhifivensy  eilsimu asimsAmndudufeafumsld Thai NDI Tunsasaelssdiv

anuaunsalumshnamsifensiulunguauneifiomsaneuuuidana

E= I e L] ¥ (]
NN, MUNTMUNIA......... §WLOFOUAA........ 0% P 209 & fa yowwl

» W - i =] 5 | iz
7139 e A awilesen1nsons nmﬂﬁ"”“m”“"”‘ﬂ”

\ . i e
s 2550......... muﬁa%aﬂmiﬁﬁﬂ?ﬂu15"111.,..,.....;@...f?ff,‘f,.,.....’...............‘



# # 487 72066 37 :MAJOR PHYSICAL THERAPY

KEY WORD: MECHANICAL NECK PAIN /NECK DISABILITY INDEX/ RELIABILITY /

RESPONSIVENESS
THANITA LUCKUMNUEPORN: CROSS-CULTURAL ADAPTATION AND
PSYCHOMETRIC TESTING OF THE THAI VERSION OF THE NECK DISABILITY INDEX
IN PATIENTS WITH MECHANICAL NECK PAIN. THESIS ADVISOR : ASST. PROF.
ROTSALAI KANLAYANAPHOTPORN, Ph.D., THESIS CO-ADVISOR : ASST. PROF.
ADIT CHIRADEJNANT, Ph.D., 104 pp.

The objectives of this study were 1o produce the Thai version of the Neck Disability Index (Thai
NDI) and to evaluate its psychometric properies: reliability, validity, and responsiveness in Thai
mechanical neck pain participanis.” The Thai NDI was translated in accord with the cross-
cultural adaptation guidelines. Test-retest reliability was excellent (intraclass correlation
coefficient , ,, = 0.90) and the internal consistency was acceptable (Cronbach's alpha = 0.73).
The item-to-total correlation ranged ffom 0.12 to 0.63. The standard error of measurement was
equal to 2.67 corresponding to & minimal detectable change of 7.40. Convergent validity was
established by comparing the Thai NDI scores to visual analogue scale for pain (VAS-P) and
functional disability (VAS-Fd). Moderate correlations were found for the VAS-P (r = 0.58) and
the VAS-Fd (r = 0.53). The Thai NDI showed moderate responsiveness to clinical change (effect
size = 0.42, standardized response mean = 0.41). Change in the Thai NDI scores from
baseline to the 4-week follow-up were correlated with-scores rated on the 15-point box scale for

Global Perceived Effect at 0.44. The aréa under the Receiver Qperating Characteristics curve
was 0.27.

This study successfully translated the Thai NDI with acceptable psychometric properties.
However, further study is recommended in order to investigate the feasible of the use of the

Thai MDI to assess Thai mechanical neck pain patients,

Department...... Physical Therapy... Student's signature. Thamia L*-Lki“.'."! WEY0h

Field of study....Physical Therapy...  Advisor's signalure. ?ﬂﬁ“fm . “f""‘:fh"f”‘"
Academic year........ 2007........ Co-advisor's signature. .. *‘%{ sz‘“‘!‘fﬂ"?



Vi

ACKNOWLEDGEMENTS

This thesis could not have been completed, if it were not for the
assistance, support, and encouragement of many people. | would like to express my

sincere gratitude for their help to the following people:

My advisor, Assistant Professor Rotsalai Kanlayanaphotporn (Ph.D.), for
her advice and encouragement throughout my study. | am deeply impressed to her

kindness and worthy guidance.

My co-advisor, Assistant Professor Adit Chiradejnant (Ph.D.), for his kind
support, suggestion, and encouragement. | am truly grateful for his valuable

suggestions, proofreading of this thesis and help throughout the study.

My external examiner, Wunpen Chansirinukor (Ph.D.), for her kindness,

guidance, and valuable suggestions.

Mr. Swat Chongkol, member of Memorial Hall, Chulalongkorn University
for his kindness and help as a linguist. All of my wonderful friends, Mr. Narroup
Rukngam, Mrs. Rattana Kotchanart, Mr. Supachai Hirunyanurak, Mr. Tammarat
Boonmart, staffs at the Saladaeng Physiotherapy Clinic, Department of Physical
Therapy, Faculty of Allied Health Sciences, Chulalongkorn University and Bangkok
Metropolitan ‘Administation General hospital,” and everyone who participated in this
study, for their cooperation and assistance during the process. of arranging the

resources to complete this thesis.

Mr. Tanawat Petrutchatachart, who gave my inspiration, for all of his
helpfulness, support and sincerity. | would also like to thank all of my friends,
postgraduate students and senior physical therapy students for their assistance and

friendship.

Finally, my beloved parents and sisters for their love, understanding and

special care that make the completion of the thesis possible.



TABLE OF CONTENTS

PAGE
ABSTRACT (THAI. e e iv
ABSTRACT (ENGLISH). ...t i e Y
ACKNOWLEDGEMENT S .. e Vi

TABLE OF CONTENTS .. . e Vi

LIST OF TABLES.. st " 008 & A e, " Xi
LIST OF FIGURES ... i e e Xii
LIST OF ABBREVIATIONS . ... ittt Xiii
CHAPTER I INTRODUGCTION . ... ittt 1
1.1 Background and rationale. ... 1

1.2 Objectives.... . .. A8 . ... 2

1.3 SPECITIC ODJECTIVES . Lttt e 2

1.4 Hypotheses i e ... o et ieieeee e ienanas 2

1.5 Scope Of the StUAY o e e 3

1.6 Brief Method. ... 3

18,1 SIUAY 0N 3

L T2 (8T Y L o P 3

1.7 Advantage of the study........ i 4
CHAPTER II'  LITERATURE REVIEW. ... . 5
2.1 INTrOAUCTION. .o 5

2.2 NECK PaIN. 5

2.3 Functional outcome questionnaires for neck pain...............coooeiiiiinn. 6

2.3.1 Neck Disability Index (NDI).......oooiiiieeeeee e 7

2.3.2 Northwick Park neck pain (NPQ)..........coooviiiiiiiiiicee e, 8

2.3.3 Copenhagen Neck Functional Disability Scale (CNFDS)............... 9



viii

PAGE
2.3.4 Neck Pain and Disability Scale (NPDS)..........ccoceeievieeiiieeee, 10
2.4 Psychometric properties of QUESHIONNAINES. ........ccevviiiiiiiiiiiiiiiiiieeeeeeeeeee e 11
2.4.1 Basic aspects of the psychometric properties.............coooeoieens 11
2.4.1.1 Reli@bility. v 11
2.4 1. 20V allDAR IS F At 12
2.4.1.3 Responsiveness to clinical change.......coccccvvevveiiiininn, 13

2.4.2 Psychometric properties of each of the neck-region specific
GUES @M A8 8. RN e, 14
2.4.2.1 Neck Disability Index (NDI)........cooooviiiiiiiiin, 14
2.4.2.2 Northwick Park neck pain (NPQ)........ccccccoevvereiieeeennnn. 20

2.4.2.3 Copenhagen Neck Functional Disability Scale (CNFDS)20

2.4.2.4 Neck Pain and Disability Scale (NPDS)...................... 21

25 5ummary......... 0 . AN 22
CHAPTER Il STUDY ONE TRANSLATIONS OF THE NDI.......ccccooiiiiiiiieiieieee, 23
3.1 INTrOAUCTION v s s st skttt e 23

K2 O ] o] Te 1Y T USSR 24

3.3 Materials and MethOdS. ..o 24

3.3.1 Stage I: Initial translation........ .o 25

3.3.2 Stage II: Synthesis of the translation...........ccccco i 25

3.3.3 Stage I11: Back translation... ... .o v osime e e sene e s s 25

3.3.4 Stage IV: Expert Committee. ... 26

3.3.5 Stage V: Test of the pre-final version.................ceivviviieenn...26
S RESUI. ..o 27
3.5 DUHSCUSSION. .ttt 29
3.6 CONCIUSION. ...ttt 29



PAGE

CHAPTER IV STUDY TWO PSYCHOMETRIC PROPERTIES OF THE THAI VERSION

OF THE NDLL ..ottt 30
A INETOAUCTION. ..t 30

4.2 ODJECHVES. ...t e e 30

4.3 Materials and MethodS. ... ... i 30

4.3.1 Evaluation of reliability.....ccooo 31

4.3.1.1 Evaluation of test-retest reliability..................cooinnee 31

4.3.1.2 Evaluation of internal consistency.................ccooeenn. 32

4.3.2 Evaluation of convergent validity.............cooooviiiiiii . 32

4.3.3 Evaluation of responsiveness to clinical change........................ 32

4.4 Dala ANalySiS.....oeeiiiee sttt ittt e a e e e e e e e a e 33

4.5 Results.......... 0. b0l L DBl U WM 36

4.5.1 REN@DIIILY. ..ottt 36

4.5.1.1 Test-retest reliability........ccccooeiiei e 36

4.5.1.2 Internal consiStENCY...viviii i 36

4.5.2 Convergent validity.......cooooiiiiiiiiiiiii e 40

4.5.3 Responsiveness to clinical change...........cccccoiis 44

4.8 DISCUSSION. ...ttt 48

A7 CONCIUSION. .ottt 57
CHAPTER V. CONCLUSION.....c ettt et s et e ssma s s s e amas s et an e sieeene e 52
REFERENCESILON. N AL L. QO VOO V1L L. OV I18d A0t . 53
APPENDICES. ...ttt e 59
APPENDIX Aot 60
APPENDIX Bttt 63
APPENDIX € s 65

APPENDIX Do 66



PAGE

APPENDIX B 68
APPENDIX Foo e 70
APPENDIX G s 72
APPENDIX H o e e 75
APPENDIX | R L gl e 76
APPENDIX J.... oomm— . ... s e 79
APPENDIX K. o s L . ... 84
APPENDIX Lol g O F R s e e 88
APPENDIX M. 4 £ 88 8 a0 e 89
APPENDIX N g 4 . ot 00 0 B s 94
APPENDIX O... 4. 0 8. T R W, 98
APPENDIX P...... g0 0 S f Sl B e 100
APPENDIX Q... . e . e 102
............................................................................................................................. 104



LIST OF TABLES

TABLE

2.1

3.1

4.1

4.2
4.3

4.4

The psychometric properties of the original English version and
the translated non-English versions of the Neck Disability Index ............
Demographic characteristics of the mechanical neck pain

participants in the field-testing of the pre-final Thai version of the

Neck Disability IndeX (N=380)....cuce i e e

Demographic characteristics of the mechanical neck pain participants
in the test-retest reliability and internal consistency of the Thai version of
the Neck Disability Index (N=386).....co i
The item-to-total statistics of the Thai version of the Neck Disability Index
Demographic characteristics of the mechanical neck pain participants
in the study. of the convergent validity of the Thai version

of the Neck Disability Index (N=59) ... .o e,
Demographic characteristics of the mechanical neck pain participants

in the study of the responsiveness to clinical change of the

Thai version-of the Neck Disability Index (N=47) .. oo,

Xi

PAGE

.28



Xii

LIST OF FIGURES

FIGURE PAGE

4.1

4.2

4.3

4.4

4.5

4.6

4.7

lllustrations of the psychometric properties of the Thai version of the

the Neck Disability Index: (A) reliability and (B) convergent validity and
respoNSiveneSSIBIlC Y ... L . . e BT
The frequency histogram of the Neck Disability Index scores for the

test-retest reliability study (n=36 mechanical neck pain participants)................ 39
The frequency histogram of the Neck Disability Index scores for the

convergent validity study (n=59 mechanical neck pain participants)................. 42
lllustrations of the correlations (A) between the scores of the

Neck Disability Index and visual analogue scale for pain (VAS-P) and

(B) between the scores of the Neck Disability Index and

visual analogue scale for functional disability (VAS-Fd)............cocovviiiiinininne. 43
The frequency histogram of the Neck Disability Index scores for the
responsiveness to clinical change study (n=47 mechanical neck pain

(o= Y g (o] oF= 101 i) FR S 45
Receiver Operating Characteristics-curve of the Thai-version of the

Neck Disability INdeX. ... s 46
Thefrequency histogram of the Neck Disability Index scores for the

clinical group (n=30 mechanical neck pain participants)...............cccoveeiieeienne 47



CNFDS
ES

GPE
ICC
MDC
MNP
NDI
NPDS
NPQ
SEM
SF-36
SRM
Thai NDI
VAS
VAS-Fd
VAS-P

LIST OF ABBREVIATIONS

Copenhagen Neck Functional Disability Scale
Effect size

Global perceived effect

Intraclass correlation coefficient

Minimal detectable change

Mechanical neck pain

Neck Disability Index

Neck Pain and Disability Scale

Northwick Park Neck Pain questionnaire
Standard error of measure

36 items Short-Form Health Survey
Standardized response mean

Thai version of the Neck Disability Index
Visual analogue scale

Visual analogue scale of functional disability

Visual analogue scale of pain

Xiii



CHAPTER |

INTRODUCTION

1.1 Background and rationale

Neck pain is one of the common symptoms in population[” with the annual incidence of
approximately 15 percent.m The causes of neck pain are numerous but the majority of
neck pain is known as mechanical neck pain (I\/INP).B] The symptom normally localizes
in the neck and shoulder areas which is frequently resulted from sustained postures and
excessive neck movements. " Neck pain is a multidimensional problem which involves
sensory aspects of pain experience including an affective or emotional componentw and

motor aspects of functional disability.U’B]

There are several methods to-measure patients with neck pain. These are pain intensity
and functional status likes daily activity performances or disability. Both of these are
needed to be considered.” A number of questionnaires have therefore been proposed
and are commonly used to reflect the disabilities of patients with MNP. Clinically, this
aims to measure the impactof such-symptoms onsindividual’s daily activities. However,
most of the questionnaires were developed in English-speaking countries. In order to
use the questionnaires in non-English speaking countries, a cross-cultural adaptation of

| ) 1 i [4, 10, 11]
the questionnaires is essential.

The Neck Disability Index (NDI) is one of the neck-specific questionnaires used to
measure patients’ disability in both clinic and research. The original version of the NDI
has been shown to be a reliable and valid instrument. Moreover, it has been translated
into several languages in which it is also extensively examined for its psychometric

properties. The three basic aspects of psychometric testing including reliability,



convergent validity and responsiveness to clinical change were investigated in this

thesis. To my knowledge, there is currently no published NDI in Thai language.

1.2 Objectives

This study aimed to produce and investigate the psychometric properties of the Thai

version of the NDI (Thai NDI) for use in patients with MNP.

1.3 Specific objectives

The specific objectives of this study were to:

e produce the Thai NDI

e examine the reliability of the Thai NDI

e examine the internal consistency of the Thai NDI

e examine the convergent validity-of the Thai NDI

e examine the responsiveness to clinical change of the Thai NDI

1.4 Hypotheses

The Thai NDI would contain high internal consistency (Chronbach’s alpha coefficient

should be between 0.70 and 0.9 and the item-to-total correlation should be above 0.40),



high reliability (the reliability coefficient should be more than 0.75), good convergent
validity (both value of the correlation of NDI and VAS-P and NDI and VAS-Fd should be

had the correlated value more than 0.70), and good responsiveness to clinical change.

1.5 Scope of the study

This study was consisted of two studies: study one (Chapter IlIl) and study two (Chapter
IV). Study one described the process of the translation and adaptation of the English
version of the NDI into Thai version. Study two examined the psychometric properties
(i.e. reliability, internal consistency, convergent validity, and responsiveness to clinical

change) of the Thai NDI.

1.6 Brief method

1.6.1 Study one

This study involved the translation of the NDI which followed the five stages of the

standard guideline for cross-cultural adaptation of the questionnaire.m

The five stages
included the initial translation, synthesis, back translation, review committee, and pre-

testing of the translated questionnaire. From this study, the Thai NDl was produced.

1.6.2 Study two

This study examined the psychometric properties of the Thai NDI. The internal
consistency was evaluated for the relationship of the items in the questionnaire. The

reliability of the Thai NDI was investigated using a test-retest study design in which the



participants with MNP had not had any treatment (including medicine) within 24-hour
period. The convergent validity was tested by asking the participants to rate their pain
intensity and functional disability on two 100-millimeter visual analogue scales (VAS).
These two data were obtained at the first evaluation and four weeks later. To ascertain
the responsiveness to clinical change, participants with MNP were recruited to complete
the Thai NDI at the first evaluation and four weeks later. The change scores of the NDI
were correlated with the global perceived effect (GPE) recorded on a 15-point box scale
at the end of the 4-week therapy. The discriminative validity was also examined by

comparing the NDI scores rated by the participants with and without MNP.

1.7 Advantage of the study

This study will produce the Thai NDI questionnaire which is reliable and valid for use in
the assessment of disability in patients with- MNP.  This enables therapists and

researchers to share the clinical outcome of interventions.



CHAPTER I

LITERATURE REVIEW

2.1 Introduction

Neck pain is the second common musculoskeletal dysfunction found in the general
population with the annual incidence of approximately 15 percent.m Persistence of neck

[12]

pain is experienced by 37.3 percent while 22.8 percent report a recurrent episode. It
represents the financial burden to the society due to disability, loss of workdays, and
health care management. Approximately 50 percent of the total costs of illness in neck

pain are related to disability.m’]

This chapter describes neck pain, functional outcome questionnaires for neck pain, and
psychometric properties of the questionnaires. In addition, the basic aspects of the
psychometric properties are described also the psychometric properties of each of the

neck-specific questionnaire are presented.

2.2 Neck pain

Neck pain is the second common musculoskeletal dysfunction found in the general
population with the annual incidence ranges from 10 to 15 percent. Persistence of neck

[12]

pain is experienced by 37.3 percent while 22.8 percent report a recurrent episode. It
represents the financial burden to the society due to disability, loss of workdays, and
health care management. Approximately 50 percent of the total cost of illness in neck

pain are related to disability.m]



Although the exact etiology of most neck pain remains elusive, the widely accepted

N . . 3,4,14,15
cause of neck pain involves with mechanical factors.! :

Consequently, the majority
of neck pain patients are therefore diagnosed with MNP.”" The symptom of MNP
commonly is provoked by maintenance of neck postures, by neck movement, or by
palpation of the cervical muscles.”? Various anatomical structures such as ligaments,
muscles, zygapophyseal joints, intervertebral joints, intervertebral disks, or neural
tissues in the cervical spine are believed to play a significant role in this type of
patients.w In general, the symptoms can be perceived as pain, stiffness, or discomfort
in the dorsal region of the cervical region somewhere between the superior nuchal line
and an imaginary transverse line through the seventh cervical vertebrae" or the third

[17, 18]

thoracic vertebrae. Additionally, the symptoms can also refer to the anterior chest,

[16-18] . . [16] . .
including head and face " in some patients.

shoulder, arm, the interscapular areas
The duration of neck pain can also vary from very brief period to prolonged period.
Those patients whose neck pain-symptoms have persisted for less than one month are
considered to be acute while those whose symptoms have persisted for more than three
months and between one and three months are considered to be chronic and sub

[4, 16,17, 19, 20]

acute, respectively. Ithas been found that the longer duration of neck pain is

related to the greater disability found in the patients.[zﬂ

2.3 Functional outcome questionnaires for neck pain

In research and clinical practice, the information regarding the impact of neck pain on
the performance of patients’ daily activities or the level of disability is essential. This
does not help only the therapist to evaluate the efficacy of the current therapeutic
intervention but also in planning for future therapy. Several functional outcome

questionnaires have therefore been proposed for example, the questionnaires that



measure pain, disability, general health, disability pension, return to work, and work

ability.

For neck pain, the quantification of patients’ capability to perform daily activities can be
conducted by either generic questionnaire or region-specific questionnaire. The
generic questionnaire is designed for use in patients with various conditions. The
region-specific questionnaire is designed for use in patients with a specific condition of
interest.  However, it is recommended that the region-specific questionnaire is
preferable as it can reflect the level of disability and everyday activity limitations better

[22]

than the generic questionnaire. This is because the region-specific questionnaire is

designed to deal with a particular condition and more relevant details can be obtained.

To date, there are some neck-specific questionnaires available for use in neck pain
which almost requires the patients to complete the questionnaires by themselves. They
are the Northwick Park Neck Pain Questionnaire (NPQ)[ZS], the Copenhagen Neck

[24]

Functional Disability Scale (CNFDS), and the Neck Pain and Disability Scale (NPDS)

[22]

the Neck Disability Index (NDI).”* All of these questionnaires are developed in English
speaking countries and have been translated into several languages. Nevertheless,
there are some discrepancies among these questionnaires in the details of the

functional activities and the scale for each activity included in the questionnaires.

2.3.1 'Neck Disability Index (NDI)

The NDI is a 10-item. questionnaire which was designed to examine the limitation in
activities of daily living related to neck pain. It was developed based on the Oswestry

[22]

Low Back Pain Disability Questionnaire by Vernon and Mior in 1991. The 10 items
address pain intensity, personal care, lifting, reading, headaches, concentration, work,
driving, sleeping, and recreation (Appendix A). Each item has six choices that rank the
level of disability from zero (no disability) to five (total disability). The total score varies

from zero to 50. The higher scores show the greater disability. The scores from zero to



four were classified as ‘no disability’, between five to 14 as ‘mild’, 15 to 24 as ‘moderate’,
25 to 34 ‘severe’, and scores over 35 as ‘complete disability’. On average, it took

]

approximately 7.37 minutes to complete the entire questionnaire.[25 Another study

reported the duration of less than five minutes for completing the questionnaire.[%]

[28] [25]

Up to now, the NDI has been translated into Brazilian—Portuguese[m, Dutch™ ™, French™ ™,

“) and Swedish.””  For all of the translated versions of the NDI, slight

Korean
adaptations are needed in order to make it suitable for each country. There are the
items related to driving, work, and recreation. For example, the concept of ‘recreation’
in Korean is different from American. Additional illustrations by examples for this item
were therefore included in the Korean version of the NDI to resolve this difference. In
the Swedish version of the NDI, slight modifications were needed for the items which
related to ‘lifting’, ‘work’, and ‘sleeping’. No modifications were reported for the

Brazilian-Portuguese and the Dutch versions of the NDI. This might suggest that the

culture of these countries is similar.

In practice, the NDI is widely used for measuring disabilities in patients with neck pain.
This is because of its simplicity-and -number of the items included in the questionnaire.

All of these, the NDI is an interesting questionnaire to produce for using in Thai.

2.3.2 Northwick Park Neck Pain Questionnaire (NPQ)

The NPQ is a 9-item questionnaire which was devised to evaluate neck disability in
rheumatologic outpatients with MNP. 'Similar to the NDI, the NPQ was developed based

[23]

on the 'Oswestry Low Back Pain Disability Questionnaire by Leak et al. in 1994." The
nine items consist of pain intensity, pain affecting sleep, pins and needles or numbness
at night, duration of symptoms, carrying, reading or watching television, working or
housework, social activities, and driving (Appendix B). Each item contains five potential

responses being organized from zero (no difficulty) to four (severe difficulty). The total

score varies from zero (no disability) to 36 (total disability). The higher scores show the



greater disability. The duration took for completion of the questionnaire was reported to

. [25]
be 7.24 minutes on average.

25 . .
= No modifications were

The NPQ has been translated into Spanishm and French.
reported for the Spanish version of the NPQ. For the French version of the NPQ, some
examples were needed for clarifying the term ‘duration of symptoms’. This was because
this term was not precise and difficult to understand for French patients. Although the
number of items of the NPQ and the NDI are similar, the NPQ has not been studied

extensively.

2.3.3 Copenhagen Neck Functional Disability Scale (CNFDS)

The CNFDS is a 15-item questionnaire which was firstly developed and designed by
Jordan et al. to evaluate neck dysfunction in 1998. These 15 items are sleeping at night,
activity levels without neck pain, daily activities without help, putting clothes, bending,
spending time at home, lifting, reading, headaches, concentration, leisure, bed,
emotional relationship, social contact and future. Three potential responses are
provided in each item in the form of ‘yes’, ‘occasionally’, and ‘no’ which are score zero,
one, and two, respectively (Appendix C). The total score varies from zero (no impact of
neck pain) to 30 (worst possible impact). The higher scores show the greater disability.
It was stated that most patients could complete the entire questionnaire within 10

[32]

minutes. Currently, the CNFDS is found to be translated into French but no data on

the modifications of the questionnaire has been presented.[sa]

In general, the format of the CNFDS is easy to respond. The same responses are
provided for each item and the patients do not have to read each choice. However, it

has not been widely used and translated into many languages.
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2.3.4 Neck Pain and Disability Scale (NPDS)

[24]

The NPDS is a 20-item questionnaire that was developed by Wheeler et al. in 1999. It
is a multi-dimensional questionnaire that assesses neck problems, pain intensity, effect
of neck pain on emotion and cognition, and degree to which neck pain interferes with
life activities (Appendix D). Each question of the 20 items is set in the format of the
visual analogue scale with a horizontal line indicates zero (normal function) on one end
and five (the worst possible situation your pain problem has taken you) on the other end.
The total score varies from zero (no disability) to 100 (total disability). A brief period of

approximately 6.41 minutes was required for completion the questionnaire.[25]

[29]
, and

The NPDS has been translated into Brazilian—Portuguese[m French[%], Korean
Turkish.” Some modifications were reported during the cross-cultural adaptation of the
NPDS. In French, Turkish, and Korean cultures, the concepts of ‘social activities’ and
‘recreational activities’ are different from those in American culture. More explanatory
details were therefore required for these two items. Moreover, the format of the NPDS
might not be familiar to Asian patients. Korean patients reported confusion in
responding to the NPDS and more detailed numbers were placed between the two ends
of the visual analogue scale. The numbers one, two, three, and four were placed in the

middle between the numbers zero and five. No data on the modifications of the

questionnaire were presented for the Brazilian-Portuguese version of the NPDS.

Although the NPDS has an advantage in measuring multi-dimensional problems
associated with neck pain, a number of items included in the questionnaire make it
lengthy. The numbers of items that are really related to the neck disability are similar to
the other neck-specific questionnaires. Although the pattern of the responses seems

easy to be answered, some patients may have difficulty in answering this questionnaire.
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2.4 Psychometric properties of questionnaires

In order to justify which questionnaire is the most appropriate for assessing the level of
disability and everyday activity limitations due to neck pain, the psychometric properties
of these questionnaires should be considered. This is to determine the quality of a
questionnaire for use in the research and clinical practices. These properties are not
intrinsic to a questionnaire but highly susceptible to change. They highly depend on
how the questionnaire is applied and the population for which it is used.” As a result, it
is crucial for both of the original and the translated questionnaires to be evaluated for
their psychometric properties. They comprise of three basic aspects, i.e. reliability,

[35]

validity, and responsiveness to clinical change. This is to ensure that the data being

collected by a questionnaire is reproducible, specific to what it claims to measure, and
able to detect changes over time. This section presents these three basic aspects of
the psychometric properties and discusses the psychometric properties of each of the

neck-specific questionnaires.

2.4.1 Basic aspects of the psychometric properties

2.4.1.1 Reliability

Reliability is the property that reflects whether a questionnaire is consistent and free

[34]

from measuring error. It concerns with the reproducibility (may be called as stability)

[36]

and the internal consistency (may be called as equivalence). The reproducibility is

evaluated whether a. questionnaire yields the same results on repeated applications

when respondents have not changed on the domain being measured.”™ The test-retest

[32, 36]

study design is commonly used for studying the reproducibility. The reliability

_ [36, 37]
coefficient can range from zero to one.

The higher value shows the higher reliability
and the lower error of the measurement.”” The value of the reliability coefficient above
0.75 indicated good reliability.[34' * Moreover, the reliability can be reflected through the

standard error of measure (SEM). It determines the range of the scores that can be
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]

expected on retesting.[34 This value is suggested to be clinical relevance as it is

expressed in the same unit of the measuring scores. From SEM value, the minimal
detectable change which justifies whether the change scores can be interpreted as

clinically important changem] can be calculated.

On the other hand, internal consistency indicates whether the items making up the

. . . " . . [32, 36,
questionnaire are measuring the same one single construct or being homogeneity.

4 1t can be commonly measured in two ways[32' I as the coefficient alpha (Ql) or

Cronbach’s alpha coefficient and the item-to-total correlation. The Cronbach’s alpha

[36, 38] [9, 36, 38, 42]

coefficient ranges from zero to one and should range between 0.7 and

[36, 42]

0.9. The higher value shows the higher internal consistency. Nevertheless, it

seems redundancy if the value is too high as this reflects that some items within the
questionnaire are measuring exactly the same aspects.m’ ) The item-to-total correlation

examines how each item on the questionnaire relates to the other items.”” The value of

[39, 44, 45]

item-to-total correlation should be more than 0.40. The higher correlation shows

[34]

the homogeneity of the questionnaire. If this value is below 0.40, it indicates that the

items are less relevant to the rest of the items.[ag]

2.4.1.2 Validity
Validity is the property that represents the extent to which a questionnaire measures
what it purports to_measure. There are various types of validity but, four types are

commonly reported: face  validity, content validity, criterion-related validity, and

[32, 34, 35]

construct validity. Face validity is the weakest form of validity which indicates

whether a questionnaire appears to test what it'is supposed 1o test. ¥

It'is based only
on each individual judgment. Content validity reflects the adequacy of the questionnaire
to capture all the significant aspects of the construct being measured. No statistical
indices can assess the content validity and the justification is made only by a panel of

(46)
experts.

Criterion-related validity shows the capability of the questionnaire to predict
some criterion variable"™ by comparing the result with a criterion measure which is

widely accepted as the valid measures of that construct.™ However, it is difficult to find
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46]

broadly accepted criterion measures.”" * Construct validity reflects the capability of a

[34]

questionnaire to measure an abstract concept or construct. Some of the commonly

used methods for evaluating the construct validity are the convergent validity, divergent

36]

validity, and factorial validity.[%’ Convergent validity is assessed by correlating the

results obtained from the tested questionnaire to the variables which are believed to

[25]

have a converging relationship The correlation coefficient values (r) are interpreted

as excellent relationship (= 0.9), good (0.9 to 0.71), moderate (0.70 to 0.5), fair (0.50 to

0.3), and little or none (< 0.3).[25] The correlation should be higher than 0.70.%”

Divergent validity is assessed by correlating the results obtained from the tested
questionnaire to the variables which are believed to have low or no relationship.[w

Factorial validity is examined by testing whether the construct of the tested

4]

. . . ) h . [3 .
questionnaire contains more than one underlying dimension.” ~ It is evaluated based on

the use of a statistical procedure as factor analysis.

2.4.1.3 Responsiveness to clinical change

Responsiveness to clinical change is the property of a questionnaire to detect a

[28, 82, 43,47]

clinically change in the patients’ condition over time. Furthermore, the ability to

discriminate between different group in the amount or direction of change is another

L [48] . .
aspect of the responsiveness. ~ Some authors view the responsiveness as an aspect of

validity because the valid-measurement can detect a clinically important change.[46’ “

The commonly.used methods for evaluating the responsiveness are distribution-based

[43, 49, 50]

method and anchor-based method. The distribution-based method is based on

the statistical parameters while the anchor-based method is based on the external

criteria- for detecting clinically meaningful change after a treatment intervention.™*”

Moreover, the receiver operating characteristic (ROC) curve is another method that can

[34, 39]
be used.

The distribution-based method can be assessed by calculating the effect size (ES)HS’ )

[48]

and the standardized response mean (SRM). The ES is obtained by dividing the
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average change between the initial and the follow-up measurements by the standard

[48, 49]

deviation of the initial measurement. The SRM is calculated by dividing the average

]

change with the standard deviation of the change score.™ It is suggested that the

values below 0.4 are considered small, between 0.4 and 0.8 are considered moderate,

]

and more than 0.8 are considered Iarge.[34 The larger value showed the more

. [50, 51]
responsive.

The anchor-based method is examined by selecting a health status measure to be an
external judgment for being compared with the change score recorded by a

. . [48]
guestionnaire.

The commonly used health status measure is the patient rating of
extent of improvement. As the change score is related to a more clearly understood
clinical phenomenon rather than to the statistical parameters, this method is generally

preferred.

The ROC curve describes how well change scores in the questionnaire differentiate

patients who have changed from those who have not, based on an external criterion.”"

*' The area under curve the ROC curve represents the probability of correctly
discriminating randomly-selected pairs-of changed and unchanged patients. The area
ranges from zero to one. The value of 0.5 indicates uncertain ability to discriminate
between changed and unchanged patients while the value of 1.0 indicates perfect

[37,39]

ability.

2.4.2. _Psychometric . properties . of . each _of the . neck-region specific

questionnaires

2.4.2.1 Neck Disability Index (NDI)

The psychometric properties of the NDI have been reported to be at an acceptable level
for research and clinical practices (Table 2.1). The original English version of the NDI

was reported to have an acceptable internal consistency (Cronbach’s alpha = 0.80) and
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[22]

be highly reproducible (r = 0.89).”" The NDI was considered to have good face validity

and content validity. Both neck pain patients and clinicians felt that the NDI was
relevant to neck problem. The convergent validity was confirmed by the moderately
high correlations of the NDI scores with the scores on the McGill Pain Questionnaire (r =
0.70). It was shown to be moderately responsive to clinical change due to therapeutic
intervention. The NDI scores and the scores on the perceived improvement in activity
levels was correlated at 0.60. The minimal clinical important difference tested in the
group of patients suffering from cervical radiculopathy was suggested to be greater

[52]

than seven. The minimal clinical important difference in the MNP patients, however,

has not been reported.

The translated versions of the NDI in Brazilian-Portuguese, Dutch, French, Korean, and

Swedish also demonstrated acceptable psychometric properties. The reliability

[25, 27, 29, 30]

coefficients ranged from 0.48 to 0.99 and the Cronbach’s alpha ranged from

[27, 29]

0.74 to 0.92. The Swedish version reported moderate to high convergent validity of

the NDI scores (r ranged from 0.82 to 0.95) when being compared with the scores on

' The

the Disability Rating Index, pain intensity, and overall activity limitation.™
correlation coefficient values were-shown to be similar for the acute and the chronic
neck pain patients. When being correlated with the Physical Functioning item of the 36-
items Short-Form Health Survey (SF-36), the correlation coefficient values were -0.86 in

acute neck pain _and. -0.88 in chronic neck pain.m]

Similar but relatively lower
convergent validity was reported for the French and the Brazilian-Portuguese versions of
the NDI. -In‘the French version,.the correlation.coefficient values-when being compared
with pain intensity, functional- disability, and handicap ‘were 0.48, 0.50, and 0.60,

]

. [25 e . . -
respectively. In the Brazilian-Portuguese version, the correlation coefficient values

when being compared with physical function and SF-36 were -0.41 and -0.29,

. [27]
respectively.

For the test of factorial validity which examines whether the construct of the tested

. . . . . . [34] .
questionnaire contains more than one underlying dimension™ °, some studies stated that
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the NDI was one dimensional questionnaire.m' - Only one study demonstrated that the

NDI was two dimensional which measured neck pain and disability.[25]

In regard to the responsiveness to clinical change, the Korean version of the NDI was
shown to be highly responsive to clinical change with the ES of 1.04 and the SRM of

[29]

1.17. However, the correlation coefficient value between the change scores in the
NDI and the 7-point ‘global perceived effect’ scale was found to be fair (r = -0.40).
Good level of responsiveness was also demonstrated in the Dutch version of the NDI
with the ratio of responsiveness of 1.82.[281 The standard error of measurement (SEM) of
0.60 was reported in the group of clinically stable patients over one week using the
Dutch version of the NDI.”” Consequently, the minimal detectable change score of the
NDI in patients with acute neck pain of 1.66 was reported to be of clinically

[28]

significance. No data of the minimal change score of the NDI has been reported for

patients with chronic neck pain. = The discriminative validity of the NDI to distinguish
asymptomatic individuals from those who suffered from MNP was shown by the Korean

version of the NDI.[Zg]
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Table 2.1 The psychometric properties of the original English version and the translated non-English versions of Neck Disability Index
Authors Participants Reliability Validity Responsiveness to clinical
(Language) change
Internal Test-retest Distribution-based Anchor- method
consistency reliability method based
Vernon and Mior.” Whiplash 0=0.8 r=0.89 NDINVAS-P (r = 0.6) - -
(English) NDI/MPQ (r = 0.7)
Cook etal.”’ Patients with cervical o =0.74 ICC =0.92 - Factorial validity: 1 factor - -
(Brazilian-Portuguese) contusion, fracture, (day 1) (activities)
arthrosis ICC =0.48 - NDI 00 Brazilian SF-36
(day 7)
Vos et al.”® Acute neck pain - |[EC=0.9 - Responsiveness ratio
(Dutch) (< 6 weeks) =1.82

Ll
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Table 2.1 The psychometric properties of the original English version and the translated non-English versions of Neck Disability Index
(Continued)
Authors Participants Reliability Validity Responsiveness to clinical
(Language) change method
Internal Test-retest Distribution-based Anchor -based
consistency reliability method method
Wilodyka-Demaille et al” Outpatients and - ICC =0.93 - Convergent validity - -

(French)

inpatients with

neck disorders

NDI/VAS-P (r = 0.48)
NDI/NVAS-Fd (r = 0.498)
NDI/VAS-Hd (r = 0.602)
NDI/NPQ (r = 0.882)
NDI/NPDS (r = 0.793)

- Divergent validity
NDl/anxiety (r = 0.426)

NDI/Depression (r = 0.545)
NDI/Neck sensitivity (r = 0.302)

NDI/Score of Kellgren
(r=0.166)

NDI/ROM (fx.-ex:) (r=-0.406)
NDI/ROM (rotation) (r = 0.247)

8l



Table 2.1 The psychometric properties of the original English version and the translated non-English versions of Neck Disability Index
(Continued)
Authors Participants Reliability Validity Responsiveness to clinical
(Language) change
Internal Test-retest Distribution-based Anchor-based
consistency reliability method method

- Factorial validity: 2 factors (neck

pain and function and disability )

Ackelman et al.” Patients with neck - r=0.81-0.89* NDI/VAS-P (r=0.91*, 0.6**) - -
(Swedish) pain r = 0.94-0.99** NDI/VAS-Ac. (r=0.82*,0.86**)
NDI/DRI (r=0.84*, 0.95**)
NDI/PF (r=-0.86*, -0.88**)

Lee etal. ” Patients with non- o=0.92 ICC=0.9 - ES=1.04 7 point GPE

(Korean) specific neck pain SRMs =1.17 (r=-0.40)

(*Acute neck pain: < 3 months, **Chronic neck pain: > 3 months)

DRI, The Disability Rating Index; ES, Effect Size; ex., extension; fx., flexion; GPE, Global Perceived effect; ICC, Intraclass Correlation Coefficient; MPQ, McGill Pain Questionnaire; NDI, Neck Disability
Index; NPDS, Neck Pain and Disability Scale; NPQ, North Wick Park Pain Questionnaire; PF, Physical Function; ROM, Range Of Motion; SF-36 = 36-items Short-Form Health Survey , SRMs,

Standardized Response means; VAS-Ac, Activities Visual Analogue Scale; VAS-Fd, Functional disability Visual Analogue Scale, VAS-Hd, Handicap Visual Analogue Scale, VAS-P, Pain Visual

Analogue Scale

6l
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2.4.2.2 Northwick Park Neck Pain (NPQ)

The NPQ has similar psychometric properties to the NDI but it has not been revalidated
so extensively. The original English version of the NPQ reported good test-retest

1

reliability (r = 0.84) and had sensitivity to change.[23 No data on the internal

consistency and validity in the original version were reported.

The translated versions of the NPQ in Spanish and French demonstrated good and high

test-retest reliability with the Intraclass Correlation Coefficient (ICC) value of 0.63 B and

r value of 0.84, respectively.[%]

Its convergent validity and the divergent validity were
established in the French version of the NPQ. The NPQ scores were found to have
moderate correlation with pain intensity (r = 0.43), functional disability (r = 0.53), and

[25]

handicap (r = 0.54). No quantification of the MDC score of the NPQ has been

reported.

2.4.2.3 Copenhagen Neck Functional and Disability (CNFDS)

The original English version of the CNFDS was shown to demonstrate high reliability and
validity. The internal consistency was high with Cronbach’s alpha of 0.90 and the test-
retest reliability within the same day was 0.99.°7  The convergent validity being
established by correlating the CNFDS scores with pain scores was found to be high (r =
0.83). lIts responsiveness to clinical change was shown to be moderate. The correlation
coefficient values were moderate for the CNEDS scores and pain scores recorded at six

weeks to 12-months (r ranged from 0.48 to 0.54).

Up till now, the CNFDS has been found to be available only in English and French
languages. The French version of the CNFDS reported the Cronbach’s alpha of 0.83,
suggesting a high degree of internal consistency.[33] In comparison with the VAS pain

[33]

scale, the CNFDS score was less responsive to clinical change. The MDC score of

the CNFDS has been reported.
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2.4.2.4 Neck Pain and Disability Scale (NPDS)

The psychometric properties of the NPDS have been shown to be satisfactory. The
developers reported that the original English version of the NPDS demonstrated a high
degree of internal consistency (Cronbach’s alpha = 0.93).[24] However, the information is

needed to be interpreted with caution. Theoretically, the internal consistency measures

[32, 36, 38, 41]

the correlation among the items that measure a single construct. It is therefore

inappropriate to use a single value of the Cronbach’s alpha to determine the internal

[32]

consistency of the multidimensional scales like the NPDS. No data for the test-retest

reliability of the original version has been reported. In regard to the validity, it was

limited to the face validity which was found to be favorable.””

The translated versions of the NPDS also demonstrated that this questionnaire contains
satisfactory psychometric properties. In the Brazilian-Portuguese version, the values of
the Cronbach’s alpha were established for three dimensions of the questionnaire. They

were 0.81 for neck problems, 0.72 for pain intensity, and 0.89 for the degree to which

[27]

neck pain interferes with life activities. The test-retest reliability was found to be

[25, 27, 29]
In the French

excellent with the coefficient values ranged from 0.90 to 0.91.
version, a moderate degree of the convergent validity was established. The correlation
coefficient values of the NPDS score with pain intensity, functional disability, and

[25]

handicap were 0.52, 0.63,. and 0.67, respectively. The Brazilian-Portuguese version
stated the correlation coefficient values of the NPDS score in relation to neck problem
when being compared with physical function and SF-36 of ~-0.26 and -0.28,
respectively.m The Korean version of the NPDS failed to report the convergent validity.

The discriminative validity has not been reported.

Regarding the responsiveness to clinical change, the Korean version of the NPDS was

shown to be highly responsive to clinical change with the ES of 1.07 and the SRM of

[29]

1.34. However, the correlation coefficient value between the change scores in the
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NDI and the 7-point ‘global perceived effect’ scale was found to be moderate (r = -0.42).

No quantification of the MDC score of the NPDS has been reported.

2.5 Summary

A review of the literature has revealed four neck-region specific questionnaires used for
evaluating functional disability in patients with neck pain. Among them, the NDI was
considered to be applicable for use in the research and clinical practices. It is the most
extensively studied and translated questionnaire which can be implied both in the
European and Asian countries. It contains high degree of psychometric properties.
Despite all these facts, the NDI has never been translated and adapted into Thai

version.



CHAPTER 1l

STUDY ONE TRANSLATIONS OF THE NDI

3.1 Introduction

It has been widely accepted that a specifically designed questionnaire can be used to
measure the impact of a specific disease or disorder on an individual's activities. To
obtain the questionnaire that reflects the disability for Thai patients who suffering from
neck pain, two options are possible. The first option would be by creating a new
questionnaire and the other would be by translating and adapting the already pre-
existing validated questionnaire. In general, the latter option is normally chosen due to
the fact that the researchers do not have to start from the beginning. Furthermore, it
allows comparisons across different populations of different cultures and languages.
Nevertheless, the items included in the guestionnaires are usually designed to reflect
the perception and interpretation of an individual in the -western communities. This is
because most questionnaires are developed in western countries which commonly use

. - . [10, 11]
English as a language for communication.

Not only the translation is necessary but
the adaptation of the items is also crucial. This procedure is usually known as ‘cross-

cultural adaptation’.

Cross-cultural adaptation includes the process which takes both language and cultural
issues into account while preparing a questionnaire for use in another country.m‘ "
Nevertheless, the translation and the cultural adaptation are not necessary to happen
concurrently. Only the cultural adaptation of the questionnaires is needed if the

questionnaires are executed in the countries which use the same language as the
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original version. This applies for those immigrants who have established in the country
where the questionnaire was developed and for those English speakers who live outside
their countries. To use the gquestionnaires in the countries which differ in cultures and

languages, both translation and cross-cultural adaptation must be performed.

To produce the Thai NDI, for use as a tool to evaluate disability in persons with neck
pain, the cross-cultural adaptation is required. This chapter describes the process of
the cross-cultural adaptation of the NDI into Thai version in accordance with the

guideline proposed by Beaton et al. (2000).

3.2 Objective

The objective of this study was to produce the Thai NDI.

3.3 Materials and methods

The original English version of the NDI*? was used in order to produce the Thai version
of the NDI (Appendix-A).: The NDI consists' of 10-items which includes pain intensity,
personal care, lifting, reading, headache, concentration, work, driving, sleeping, and
recreational activities. Each item-contains six choices that score from zero (no disability)
to five (total disability). The total score varies from zero to 50. The higher score shows

the greater disability.

The procedure to produce the Thai NDI used the guideline for the cross-cultural

[10]

adaptation process  ~ which consisted of five stages; i.e. (1) initial translation, (2)

synthesis of the translation, (3) back translation, (4) expert committee, and (5) test of the
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pre-final version. This aimed not only to translate the NDI but also to adapt the NDI in
relation to Thai culture. Also, this was to yield the conceptual equivalence between the

original English version and the Thai version of the NDI.

3.3.1 Stage I: Initial translation

Initially, the NDI was forward translated from English into Thai. The translation was
conducted for every items of the NDI including the instructions. Two translators with
different background produced two independent translations. Both translators had Thai
as their mother tongues. One translator was the researcher and the other translator was
a person who was unaware of the concepts being examined in the NDI. Both translators
generated a written report of their translation which included their comments on any
uncertainties and challenging phrases as well as the rationale for their selections of the

words used in the translated questionnaires.

3.3.2 Stage Il Synthesis of the translation

Working from the original English version and the two translated versions of the NDI, a
synthesis of the translation was performed. The two translators who involved in the initial
translation met for discussion. Any discrepancies between the two translated versions,
and how they resolved were recorded in another written report. At the end of this stage,

the synthesized version of the NDl-was obtained.

3.3.3 Stage lll: Back translation

Two back translators, who" did not participate in the ‘initial translation, conducted a
backward translation of the synthesized version of the NDI from Thai into English. They
were unaware of the intended purpose of the NDI and did not have medical
background.  Any inconsistencies or conceptual errors in the translation were

highlighted.
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3.3.4 Stage IV: Expert committee

The expert committee consisted of two physical therapists, a linguist, the forward
translators, and the backward translators. All versions of the NDI, both English and Thai
versions, and the written reports were reviewed in order to develop the pre-final version

of the NDI for field testing. Any discrepancies were solved by consensus.

3.3.5 Stage V: Test of the pre-final version

This field test was conducted by asking 30 participants with MNP to complete the
demographic questionnaire and the pre-final version of the NDI. This sample size was
deemed appropriate as it was recommended to be ideal for this kind of field testing. ol
These MNP participants were recruited if they had primary compliant of neck pain with
symptoms aggravated by maintained neck postures, neck movement, or palpation of

5]

. [4, . ; . .
the cervical muscles. Their pain, ache, or discomfort should locate in the area

between the occiput and the third thoracic vertebrae and could refer down to the

[17]

interscapular area or the upper extremity. At this stage, the patients with various

duration of neck pain were recruited. This study categorized neck pain into three

[14,17,20°]

groups as acute neck pain (four weeks or less) , sub acute neck pain ( between

[14, 17]

four weeks to 12 weeks) " and chronic neck pain (more than 12 weeks) The
participants were excluded for neurological problems that affected the mobility of their
trunks, upper limbs, or.lower-limbs. The demographic-questionnaire was designed to
collect the information related to the participants’ gender, age, occupation, weight,

height; level ‘of-education;-area of symptoms, duration. of symptoms, characteristic of

symptoms, and aggravating activities (Appendix E).

In this stage, each participant was also asked specifically to comment on whether
he/she had any difficulties in understanding or filling out the questionnaire. The reasons
for any unanswered items were pursued. All comments were considered and

refinements were made where appropriate. Finally, the Thai NDI was produced.
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3.4 Results

The translation process was conducted for three months from November 2006 to
January 2007. From stages | to IV, some discrepancies among the translators and the
expert committee were found as presented in the written reports (Appendix F).
Accordingly, some modifications were made by simplifying the instruction, the items,
and the format of the questionnaire. The key words for each choice of the 10 items of
the questionnaire, which showed the degree of the disability associated with functional
activity, were underlined. This aimed to highlight the differences among the choices so
that the participants could respond to the questionnaire easily and rapidly. The pre-final

questionnaire of the Thai NDl is illustrated in Appendix G.

In stage V, all 30 MNP participants completed the study with no drop-outs. Their mean
age was 37.20 + 11.67 years (ranged from 23 to 66 years) with 25 participants were
female. The characteristics and demographic data of the patients are shown in Table
3.1 and the raw data are presented in Appendix H. The majority of participants were
classified as chronic MNP. Nine participants (30 percent) reported slight difficulty in
understanding the terms ‘concentration’ and ‘working’. One MNP was not sure whether
the term ‘concentration’ means meditation that is related to religion or an effort to pay all
of individuals’ attention to-do something. Seven MNP confused about the meaning of
the term ‘working’” whether it means a job that individuals do for earning money or
general functional activities. One MNP had problem with both items. As a result,
supplementary phrases were added to these two items in order to provide participants
with  more explanations for better understanding. This was to clarify that the
concentration meant an effort to pay all of individuals’ attention to do something and the
working meant what individuals do for earning money. Ten participants (33.33 percent)
left the driving item unanswered because they did not drive. As the NDI was designed
to be a self-administered questionnaire, the unanswered item could be interpreted as

either an error in filling out the questionnaire or the item was inapplicable to the
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participants. In order to reduce the possibility of misinterpretation of the response, a
phrase was added to indicate that only the participants who usually drove were required

to answer to this item. Finally, the final version of the Thai NDI was produced (Appendix

1).

Table 3.1 Demographic characteristics of the mechanical neck pain participants in

the field testing of the pre-final Thai version of the Neck Disability Index (n = 30)

Characteristic of patients Number Percent
Mean age (SD)* (year) 37.20 (11.67) Not applicable
Age range (year) 23-66 Not applicable
Gender

-  Male 5 16.70

- Female 25 83.30
Education

- Lower high school 2 6.70

- High school 2 6.70

- Diploma © 16.70

- Bachelor 15 50.00

- Post-graduate 0 20.00
Duration

- Acute (< 4 weeks) 7 23.30

- -Sub acute (4-12 weeks) 3 10.00

20 66.70

- Chronic (>12 weeks)

*SD = standard deviation
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3.5 Discussion

This study describes successive stages in translating and adapting the English version
of the NDI into Thai version. The process was accomplished satisfactorily. Although 30
percent of the MNP participants had difficulty in understanding the pre-final version of

the NDI, only slight refinements were required to solve the problems.

In regard to the slight modifications, the results indicated that the cross-cultural
adaptation is needed in order to ensure that the meaning and the content of the original
English version of the questionnaire is maintained. This supports the recommendation
that a cross-cultural adaptation of a self-administered questionnaire must be performed

[10) .
In the Canadian culture

for use in the new country of different cultural background.
which is the country of the researchers who developed the NDI, the most of the
Canadian people may usually involve with driving in their daily activities. The problem of

the negligence of this driving item was therefore not reported. 22

In the Thai culture,
only two-thirds of Thai people usually drive. “J" This coincided with the proportion of the
participants who drove and who did not drive in this study. As the majority of Thai
people do drive, this item is therefore considered to be clinically relevant for disability

assessment of neck pain. Subsequently, this item was kept in the final Thai NDI.

3.6 Conclusion

This study succeeded in translation and adaptation of the English version of the NDI into
Thai version. In the absence of the Thai NDI, this study produced an instrument for

measuring the disability in MNP patients in Thai population.



CHAPTER IV

STUDY TWO PSYCHOMETRIC PROPERTIES

OF THE THAI VERSION OF THE NDI

4.1 Introduction

For a translated questionnaire to be of clinical importance, a test for its psychometric

mol This is to ensure that

comparability with the original version is highly recommended.
the new version of the questionnaire retains the satisfactory level of internal consistency,
test-retest reliability, construct validity, and responsiveness needed for the intended
application. For the NDI, all of its previous translated versions were found to have

[25, 27, 29]

acceptable psychometric properties. However, no studies have investigated the

psychometric properties of the Thai NDI.

4.2 Objectives

This study aimed to test the internal consistency, test-retest reliability, convergent

validity, and responsiveness to change of the Thai NDI.

4.3 Materials and methods

Three basic aspects of the psychometric properties of the Thai version of the NDI were
examined. They were reliability (test-retest reliability and internal consistency),

convergent validity, and responsiveness to clinical change.
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4.3.1 Evaluation of reliability

4.3.1.1 Evaluation of test-retest reliability

Seventy Thais with MNP aged over 20 years volunteered to participate in this test-retest
reliability study. They were instructed to complete the questionnaire (Appendix J),
which included demographic questionnaire (Appendix E) and the Thai NDI (Appendix 1),
on two occasions within 24 hours. This 24-hour interval was selected as it was deemed
to be an appropriate duration for minimizing the participants’ ability to remember their

[2

previous answers * with minimal delay from receiving a suitable treatment for their MNP.

No treatments were allowed between these two occasions.

Nevertheless, there might be a possibility that some participants would have recovered
from MNP or get worse within the 24-hour interval of no treatments. In order to
distinguish the participants who were clinically stable from those who were improved or
worsened, all participants were therefore required to score the overall change in their
MNP on the 15-point box scale for GPE on the second occasion. This scale ranges from
very great deal worse of -7 to very great deal better of +7. Its layout in Thai version is
shown in Appendix K. The changes of -3 to -1 or +1 to +3 represent small changes, -5
to -4 or +4 to +5 represent moderate changes, and -7 to -6 or +6 to +7 represent large

[54]
changes.

As a result, the participants. who rated the GPE of +3 or higher were
considered to be improved while those who rated the GPE of -3 or lower were
considered to be worsened. The participants who rated the score from +2 to -2 were
considered to remain stable.”” The participants who were improved or worsened were

then excluded from the data analysis.
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4.3.1.2 Evaluation of internal consistency

The study of internal consistency of the Thai NDI was conducted in conjunction with the
test-retest reliability study. All 36 MNP participants who took part in the test-retest study

were enrolled to evaluate for internal consistency values.

4.3.2 Evaluation of convergent validity

The convergent validity was evaluated by comparing the NDI scores with two scales that
measured pain intensity and functional disability. These variables were expected to
reflect similar phenomenon to all show converging relationship with the NDI scores.”>*"
They were designed as two 100-mm VAS. For the measurement of pain intensity (VAS-
P), the word descriptors on the left hand end and the right hand end were ‘no pain’ and
‘worst possible pain’, respectively. For the measurement of overall functional disability
(VAS-Fd), the word descriptors on the left hand end and the right hand end were ‘no
hindrance’ and ‘most hindrance’, respectively. The VAS-P and VAS-Fd in Thai version
are shown in Appendix L. Sixty-one MNP participants volunteered to take part in this
study. Apart from being asked to fill out the Thai NDI, all participants were also required
to provide the level of their pain and overall functional disability. They were instructed to
place a mark somewhere along the horizontal line of each VAS that best indicated the
magnitude of their pain and overall functional disability. The scores were determined by

measuring in millimeters from the left hand end of the line to the point where the

participants marked.

4.3.3 Evaluation of responsiveness to clinical change

Sixty-one MNP participants who took part in the convergent validity study were enrolled
in this study. All of them were asked to fill out the Thai version of the NDI on two
occasions: one at the baseline measurement (Appendix M) and the other at the end of
the 4-week treatment period (Appendix N). Additionally, all participants were required

to score the overall change in their MNP on the 15-point box scale for GPE at the end of
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the 4-weeks treatment period. During this 4-weeks period, all therapeutic methods were

allowed with no restrictions to any specific techniques.

To study the discriminative study, two groups of participants were recruited. The first
group consisted of 30 participants who were healthy and had no neck pain within the
last six months. The second group consisted of 30 MNP participants who formerly

enrolled in the study of convergent validity.

4.4 Data analysis

In order to normalize the NDI scores for statistical analyses, the scores were converted
into percentage. This was achieved by multiplying the acquired scores by two. If there
were any unanswered items, the percentage was calculated based on the possible
maximum score of the answered items. If less than eight of ten items were unanswered,
the data from those participants were excluded. All statistical analyses were performed
using SPSS version 15.0 for Windows computer software package. Frequencies,
percentages, means, and standard deviations were computed. A level of p < 0.05 was

considered statistically significant.

Test-retest reliability of the Thai version of the NDI was evaluated by the intraclass
correlation coefficient (ICC , ,). To examine whether there was any systematic error
between the test and the retest results, a paired t-test was performed. The minimal
detectable change (MDC) was estimated with a 95 percent probability beyond the
measurement error.  This was performed by calculating the standard error of

[40]

measurement (SEM) and multiplying with 1.96 and \/2. The formula for calculating
the MDC is 1.96 x \/2 x SEM. The smaller SEM value in relation to the means suggests

smaller measurement error and high reliability. When the MDC value exceeds the
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change scores of the NDI between two occasions, the change scores can be

]

interpreted as clinically important Change.[40 Using the NDI scores obtained from the

first occasion, the internal consistency of the Thai version of the NDI was evaluated by
calculating Cronbach’s alpha and the item-to-total correlations.  The reliability

coefficients and the Cronbach’s alpha should be at least 0.70 to be considered as

[9, 27, 34, 36, 38]

acceptable. However, the value of the Cronbach’s alpha should not be

greater than 0.90 as this might indicate redundancy among the items of the

] [39,

questionnaire.[36 The values of item-to-total correlation should be greater than 0.40

“ % for indicating that the items are relevant to the rest of the items.

To examine the convergent validity, the NDI scores were correlated with the VAS-P and
VAS-Fd using Pearson-product moment correlation coefficient. There are no agreement
on the standards for how high the correlation coefficient should be, a value greater than
0.6 is suggested to be a strong evidence for supporting the satisfactory convergent

[36]

validity. However, it is generally accepted that the correlation coefficient should be

greater than 0.7.

Responsiveness to clinical change was evaluated both by the distribution-based and
the anchor-based methods. ES was obtained by dividing the average change between
initial and follow-up measurements with the standard deviation of the initial
measurement.*” SRM was_ calculated by dividing the average change with the

[48]

standard deviation of the change score. " It is suggested that the values below 0.4 are

considered small, between 0.40 and 0.80 are. considered moderate, and more than 0.8

. [34
are considered large. ]

The change scores of the NDI at the end of 4-week treatment
from baseline were correlated with the scores rated on the 15-point box scale of GPE

using Spearman’s correlation coefficient.

Moreover, the responsiveness of the Thai NDI was characterized by calculating the area
under the ROC curve and its 95 percent confidence interval (Cl). The area under the

curve can be used as a quantitative method to distinguish patients who have changed
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from those who have not, based on the 15-point box scale of GPE. The criteria for
classifying to these two groups are the same as those used in the reliability study. The
value of 0.5 indicates uncertain ability to discriminate between changed and unchanged

patients while the value of 1.0 indicates perfect ability.m’ %!

To assess the discriminative validity, the independent group t-test was used to examine
whether there was any significant difference in the NDI scores obtained from

participants with and without MNP.
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4.5 Results

4.5.1 Reliability

4.5.1.1 Test-retest reliability

The test-retest reliability study was conducted from April 2007 to May 2007. Seventy
MNP participants were contacted and 54 participants volunteered to enroll in this study.
This accounted for 77.14 percent of the contacted participants. Of these 54 volunteers,
18 volunteers were excluded from this study due to the use of medication during the 24-
hour period (n = 8), the change in their clinical status during the study (n = 7), and the
non-return of the questionnaire (n = 3). The remaining 36 MNP participants were
included into the study. All participants responded to all items of the NDI. Their mean
age was 30.33 + 8.90 years (range, 21 to 55 years). The majority were female (66.70
percent), had Bachelor degree (77.80 percent), had MNP with other musculoskeletal
disorders (55.60 percent), and were in chronic stage (47.20 percent). Table 4.1 shows
demographic characteristics of the participants. Figure 4.2 illustrates the frequency

histogram of the NDI scores.

The raw data presented in Appendix O. The mean score of the NDI at the first
evaluation was 14.15 + 8.43 percent (range, 2.22 to 31.11) and at the second evaluation
was 13.78 + 7.87 percent (range, 2.00 to 31.11). The test-retest reliability of the Thai
version of the NDI-was excellent (ICC/, /) = 0.90). ‘Using the paired t-test, no significant
difference in the NDI scores between these two occasions was found (p = 0.51). The
SEM was 2.67 percent of the scale range and the MDC was 7.40 percent of the scale

range.

4.5.1.2 Internal consistency

Data from 36 MNP volunteers were used for determining internal consistency of the Thai
version of the NDI. The Cronbach’s alpha for the Thai version of the NDI was good (0L =
0.73). The item-to-total correlations range from 0.12 to 0.63. Table 4.2 shows values of

item analysis from SPSS.
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Figure 4.1 lllustrations of the psychometric properties of the Thai version of the Neck Disability Index: (A) reliability study and (B) convergent validity and
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Table 4.1 Demographic characteristics of the mechanical neck pain participants in

the test-retest reliability and internal consistency of the Thai version of the Neck

Disability Index (n = 36)

Characteristic of participants Number Percent
Mean age (SD)* (year) 30.33 (8.90) Not applicable
Age range (year) 21-55 Not applicable
Sex

- Male 12 33.30

- Female 24 66.70
Education

- High school 3 8.30

- Diploma 2 5.60

- Bachelor 28 77.80

- Post-graduate 3 8.30
Duration

- Acute (0-12 weeks) 19 52.80

- Chronic (> 12 weeks) 17 47.20

*SD = standard deviation
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The frequency histogram of the Neck Disability Index scores for the test-

retest reliability study (n= 36 mechanical neck pain participants)

Table 4.2 The item-to-total statistics of the Thai version of the Neck Disability Index
Scale Corrected Squared Cronbach's
Scale Mean if  Variance if ltem-Total Multiple Alpha if ltem
Item Deleted ltem Deleted Correlation  Correlation Deleted
Pain intensity 5.44 12.03 0.63 0.62 0.67
Personal care 6.47 14.60 0.31 0.29 0.72
Lifting 5.92 11.45 0.50 0.45 0.69
Reading 5.58 13.28 0.37 0.34 0.71
Headaches 5.64 11.49 0.53 0.48 0.68
Concentration 5.78 13.21 0.35 0.29 0.71
Work 6.33 15.43 0.12 0.16 0.74
Driving 6.39 14.42 0.32 0.25 0.72
Sleeping 6.31 15.25 0.14 0.38 0.74
Recreation 6.14 13.32 0.61 0.49 0.68
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45.2 Convergent validity
This study was conducted from April 2007 to June 2007. Sixty-one MNP participants

completed the Thai version of the NDI, VAS-P, and VAS-Fd. All of these participants
were outpatients referred for treatment at the physical therapy department at two private
clinics and three general hospitals in Bangkok. One MNP was excluded because of the
multiple responses to one item. One MNP confused with two items of the questionnaire.
The majority of the remaining 59 participants were female (64.40 percent), had Bachelor
degree (39 percent), had neck pain without other musculoskeletal disorders (66.10
percent), and were in chronic stage (76.30 percent). Table 4.3 shows demographic
characteristics of the participants. Figure 4.3 illustrates the frequency histogram of the

NDI scores.
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Table 4.3 Demographic characteristics of the mechanical neck pain participants in

the study of the convergent validity of the Thai version of the Neck Disability Index (n =

59)

Characteristic of MNP participants Number Percent
Mean age (SD)* (year) 45.24 (10.86) Not applicable
Age range (year) 21-72 Not applicable
Gender

- Male 21 35.60

- Female 38 64.40
Education

- Lower high school 5 8.50
- High school 10 16.90
- Diploma 4 6.80
- Bachelor 23 39.00
- Post-graduate 17 28.80
Duration
- Acute (0-12 weeks) 14 23.70
- Chronic (>12 weeks) 45 76.30

SD* = standard deviation
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Figure 4.3 The frequency histogram of the Neck Disability Index scores for the

convergent validity study (n= 59 mechanical neck pain participants)

The raw data presented in Appendix P.. The mean scores percentage of NDI, VAS-P,
and VAS-Fd were 29.69 + 12.74 (range, 6-80), 55.10-+ 26.71 (range, 2.to 94), and 46.62
+ 29.29 (range, 0 to 100), respectively. The correlation coefficients between the scores
of NDI'and VAS-P as well as between the scores of NDI and VAS-Fd were moderate

(Figure 4.4). The rvalues were 0.58 and 0.53, respectively.
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Figure 4.4 lllustrations of the correlations (A) between the scores of the Neck
Disability Index and visual analogue scale for pain (VAS-P) and (B)

between the scores of Neck Disability Index and visual analogue for

functional disability (VAS-Fd)
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45.3 Responsiveness to clinical change
Of the 60 MNP participants who participated in the convergent validity study from April
2007 to July 2007, 47 MNP participants completed the questionnaire twice. This
accounted for 78.33 percent of the enrolled participants. Their mean age was 44.60 +
11.18 (range, 21 to 72) years. The maijority of these participants were female (68.1
percent), had Bachelor degree (44.70 percent), had neck pain without other
musculoskeletal disorders (68.10 percent), and were in chronic stage (72.30 percent).
Table 4.4 shows demographic characteristics of the participants. Figure 4.5 illustrates

the frequency histogram of the NDI scores.

Table 4.4 Demographic characteristics of the mechanical neck pain participants

in the study of the responsiveness of the Thai version of the Neck Disability Index (n =

47)

Characteristic of MNP participants Number Percent
Mean age (SD)* (year) 44.60 (11.18) Not applicable
Age range (year) 21-72 Not applicable
Gender

- Male 15 31.90

- Female 32 68.10
Education

- Lower high school 3 6.40
- High school 10 21.30
- Diploma 3 6.40
- Bachelor 21 44.70
- Post-graduate 10 21.30
Duration
- Acute (0-12 weeks) 13 27.70
- Chronic (>12 weeks) 34 72.30

*SD = standard deviation
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Figure 4.5 The frequency histogram of the Neck Disability Index scores for the

responsiveness to clinical change study (n= 47 mechanical neck pain

participants)

The raw data presented in Appendix Q. The number of treatment for.each participant

ranged from one to 10 sessions. The percentage mean scores of the NDI at baseline

and four weeks later were 30.64 + 12.85 (range, 8.89 to 80.00) and 25.29 + 14.13

(range, 2.00 to 60.00), respectively. The mean change in scores between baseline and

four weeks later was 5.36 + 13.22 (range, -17.77 to 40.00) percent. The responsiveness

to clinical change of the NDI which was evaluated by ES and SRM were 0.42 and 0.41,

respectively. The correlation of the change scores of the NDI recorded at baseline and

four weeks later with the scores from the 15-point box scale GPE was 0.44 (p < 0.01).
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The area under the ROC curve for the NDI was 0.27 (95 percent Cl = 0.09 to 0.45).

Figure 4.6 illustrates the ROC curve for the Thai NDI.
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Figure 4.6 Receiver Operating Characteristics curve of the Thai version of the Neck

Disability Index

The discriminative study was investigated by comparing the NDI scores of the clinical
group to the asymptomatic group. The clinical group consisted of 30 MNP patients
whose mean age was 44.62 + 10.72 (range, 25 to 72) years. The majority of them were
female (70 percent), had Bachelor degree (40 percent), had neck pain without other
musculoskeletal disorders (73.30 percent), and were in chronic stage (66.70 percent).
Figure 4.6 illustrates the frequency histogram of the NDI scores. The asymptomatic

group consisted of 30 volunteers who were healthy with no neck pain but could have
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other musculoskeletal disorders during the last six months. Their mean age was 29.33 +
8.30 (range, 21 to 52) years. The majority of them were female (56.70 percent) and had
Bachelor degree (73.30 percent). The percentage mean score of NDI for the clinical
group was 32.20 + 14.20 (range, 8.89 to 80.0) while it was 5.73 + 4.77 (range, 0 to 16)

for the asymptomatic group. The difference was statistically significant (o < 0.01).
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Figure 4.7 The frequency histogram of the Neck Disability Index scores for the

clinical group (n= 30 mechanical neck pain participants)
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4.6 Discussion

This study established the psychometric properties of the Thai version of the NDI
including its reliability, convergent validity, and responsiveness to clinical change.
Based on the results, the Thai version of the NDI has good reliability and acceptable

validity.

The internal consistency was shown to be acceptable (Cronbach’s alpha = 0.73) with

[27, 29]

similar value to the other translated versions which ranged from 0.74 to 0.92. The
item-to-total correlations ranged from 0.12 to 0.63. There were six items; personal care,
reading, concentration, working, driving and sleeping which showed the correlation
coefficient below 0.4. This suggests that these six items are less relevant to the other
items in the NDI. This may imply that the items included within the NDI are not
homogeneity. However, the heterogeneity of the questionnaire may not affect the use of
the questionnaire to measure neck disability. This is because the Cronbach’s alpha was
well within the acceptable range. The test-retest reliability was shown to be excellent
(ICC , , = 0.90). The ICC value is in concordance with those reported in the translated

[25, 27-30]

versions of the NDI which ranged from 0.81 to 0.99. The SEM and the MDC were
2.67 and 7.4 percent of the scale range respectively. Only two previous studies
reported the SEM and MDC values. Likewise, the SEM and MDC values are similar to
previous study. which investigated in patients with cervical radiculopathy (SEM = 4.40

[62]

percent of the scale range, MDC = 7.00 percent of the scale range). However, this

value is higher than the 0.6 which was estimated to be 1.2 percent reported in the Dutch

“ This difference might be explained by the differences in the study

version,
population. They were acute neck pain patients in the Dutch version while the patients
in this study consisted of both acute and chronic MNP. The range of the NDI score
reported in this study would have been greater than that found in the Dutch version
study. Consequently, the greater SD and SEM were demonstrated in this study.

However, these differences in the SEM were considered to be trivial in comparison to
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the total scores of the NDI. For these reasons, the MDC of this study which was

calculated from the SEM value appeared to lie between the previous studies.

In this study, the convergent validity was evaluated by correlating the NDI scores with
the VAS-P and VAS-Fd. Moderate relationships with the r values of 0.58 and 0.53 were
reported for the VAS-P and VAS-Fd, respectively. The relationship between the NDI
scores and the VAS-P approximated the original version that studied in sub acute and

chronic patients with whiplash injury (r.= 0.60).[22]

Other translated versions reported
this convergent relationship to be fair to moderate (r = 0.48[2] and 0.60[13]) in patients
with neck pain more than four weeks and to be excellent (r = 0.91[30]) in patients with
neck pain less than four weeks. From Table 4.2, 75 percent of the participants who took
part in this study were categorized as chronic MNP. This moderate relationship might

be due to the fact that the NDI was designed to measure disability not pain intensity.

Moreover, there is only one item within the NDI which asks about pain intensity.

Regarding the functional disability which was not reported in the original version, the
correlation with the NDI found in this study was also moderate. This finding is consistent

with the French version (r = 0.50)[25]

that studied in patients with neck pain more than
four weeks but it is different from the Swedish (r = 0.86).[301 This difference might be due
to the difference in culture among populations. Moreover, the moderate correlation in
this part of study might be explained by the level of disability (mild to moderate) of most
of these participants. Even though the ‘correlations of the NDI scores with the VAS-P

and VAS-Fd were. moderate,. these -values. are -still .in-the.range- of 0.6 being

recommended for showing adequate convergent validity.[%]

The Thai NDI was considered to have moderate responsiveness to clinical change with
the ES of 0.42, the SRM of 0.41, and r with the15-point box scale for GPE of 0.44.
These findings can be compared only to the study of the Korean version of the NDI
which was found to investigate the responsiveness to clinical change similarly to this

study. The Korean study reported the larger ES (1.04) and SRM (1.17) values than this
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study but the similar correlation between the change in the NDI scores and the overall

change in patients’ symptom (r = 0.40).[29]

One possible reason for this difference might
come from the difference in the number of treatments between studies. They were at
least seven sessions for the Korean study while they ranged from one to 10 sessions in
this study. The patients who received lower number of treatment sessions would be
expected to correspond with the lower change in patients’ symptom and disability. The
distribution of the change scores obtained in the Korean study might therefore be less
than those obtained in this study. Considering the calculation of the ES and SRM values
as described in Section 4.4, this would result in the larger ES and SRM values reported
in the Korean study. In contrary, the reflection of the responsiveness to clinical change
of the Thai NDI through the correlation of the change in the NDI scores to the overall
change in patients’ symptom would not be affected by the distribution of the change
scores of the NDI. The r-value would therefore provide a good indication of the
importance of the observed change. The moderate correlation of the change in the NDI
scores to the overall change in the patient's symptom (r=0.44), even with the non-
standardization number of treatment sessions of this study, suggests that the Thai NDI is
responsive to clinical change in patients with MNP. The area under the ROC curve is
less than 0.5 which indicates that the NDI cannot distinguish patients who have
changed and have not changed. However, the Thai NDI could discriminate patients
with MNP from asymptomatic participants. From this study, the Thai NDI is reliable and
valid, but it seems to have low responsiveness. This means that if the Thai NDI is used

in clinic, the responsiveness should be further investigated.

Although the results of this current study demonstrate that the Thai NDI is-a reliable and
valid instrument for assessing disability due to neck pain in Thai patients with MNP,
some limitations of this study should be recognized. First, all participants were
outpatients with MNP which may limit the generalization of the findings to other
populations. Second, the responsiveness to clinical change was tested with no control
of the number of treatment sessions, the interpretation of the effectiveness of any

treatment interventions are impossible. Finally, only the key aspects of the psychometric
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properties were tested in this study. The other aspects should be investigated in details

if the researchers are interested in evaluating the other issues related to the NDI.

4.7 Conclusion

The Thai NDI demonstrated acceptable psychometric properties. It is a feasible

instrument for use in assessment of pain and disability in Thai patients with MNP.



CHAPTER V

CONCLUSION

The aims of this series of studies were to produce and to investigate the psychometric
properties of the Thai NDI for use in patients with MNP. This research succeeded in
translation and adaptation of the English version of the NDI into Thai version. Excellent
test-retest reliability, adequate internal consistency, and acceptable levels of validity
were found. However, low to moderate responsiveness to clinical change should be
further evaluated. In the absence of the Thai version of the NDI, this study produced an

instrument for measuring the disability in MNP patients in Thai population.
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APPENDIX A

The original English version of the Neck Disability Index

Section 1 - Pain Intensity

Ny O Oy B O

| have no pain at the moment.

The pain is very mild at the moment.
The pain is moderate at the moment.
The pain is fairly severe at the moment.
The pain is very severe at the moment.

The pain is the worst imaginable at the moment.

Section 2 - Personal Care (Washing, Dressing etc.)

[

N B O A

| can look after myself normally without causing extra pain.
I can look after myself normally but it causes extra pain.

It is painful to look after myself and | am slow and careful.

| need some help but manage most of my personal care.

I need help every day in most aspects of my personal care.

| do.not get dressed, | wash with difficulty and stay in bed.

Section 3 - Lifting

[]
[]
[]

[]
[]

| can lift heavy weights without extra pain.

| can lift heavy weights but it gives extra pain.

60

Pain prevents me.from lifting heavy weights off the floor, but | can manage if

they are conveniently positioned, for example on a table.

Pain prevents me from lifting heavy weights off the floor, but | .can manage

light to medium weights if they are conveniently positioned.
| can lift very light weights.

| cannot lift or carry anything at all.



Section 4 - Reading

[

N O B B B O

| can read as much as | want to with no pain in my neck.
| can read as much as | want to with slight pain in my neck.

| can read as much as | want to with moderate pain in my neck.

| can’t read as much as | want because of moderate pain in my neck.

I can hardly read at all because of severe pain in my neck.

| cannot read at all.

Section 5 - Headaches

[

Ny O R By B

| have no headaches at all.

| have slight headaches which come in-frequently.

| have moderate headaches which come in-frequently.
| have moderate headaches which come frequently.

| have severe headaches which come frequently.

| have headaches almost all the time.

Section 6 - Concentration

[]

N O Iy B

| can concentrate fully when | want to with no difficulty.
| can concentrate-fully-when-l-want to-with-slight difficulty.

| have a fair degree of difficulty in concentrating when | want to.

I have a lot of degree of difficulty in concentrating when | want to.

| have a great deal of difficulty in concentrating when | want to.

| cannot concentrate at all.

Section 7 - Work

[]

N B O e A

| can do as much work as | want to.

| can only do my usual work, but no more.

| can do most of my usual work, but no more.
| cannot do my usual work.

| can hardly do any work at all.

| can’t do any work at all.

61



62

Section 8 - Driving

[

[]
[]
[]

1 O

| can drive my car without any neck pain.

| can drive my car as long as | want with slight pain in my neck.

| can drive my car as long as | want with moderate pain in my neck.

| can’t drive my car as long as | want because of moderate pain in my
neck.

| can hardly drive at all because of severe pain in my neck.

| can't drive my car at all.

Section 9 - Sleeping

[]

N O Oy A

| have no trouble sleeping.

My sleeping is slightly disturbed (less than 1 hr. sleepless).
My sleeping is mildly disturbed (1-2 hr. sleepless).

My sleeping is moderately disturbed (2-3 hr. sleepless).
My sleeping is greatly disturbed (3-5 hr. sleepless).

My sleeping is completely disturbed (5-7 hr. sleepless).

Section 10 - Recreation

[]
[]

[]
[]

| am able to-engage in-all-my-recreation activities with no neck pain at all.

| am able to engage in all my recreation activities, with some pain in my neck.
| am able to engage in most, but not all of my usual recreation activities
because of pain in my neck.

| am able to engage in a few of my usual recreation activities because of pain
in my neck.

I'can hardly do any recreation activities because of pain in my neck.

| can’t do any recreation activities at all.
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APPENDIX B
North Wick Park Neck Pain Questionnaire
(Modified from Leak et al. 1994)

NECK PAIN INTENSITY

| have no pain at the moment

The pain is mild at the moment

The pain is moderate at the moment
The pain is severe at the moment

The pain is the worst imaginable at the moment

NECK PAIN AND SLEEPING

My sleep is never disturbed by pain

My sleep is occasionally disturbed by pain

My sleep is regularly disturbed by pain

Because of pain | have less than 5 hours sleep in total

Because of pain | have less than 2 hours sleep in total

PINS & NEEDLES OR NUMBNESS IN THE ARMS AT NIGHT
| have no pins & needles or numbness at night

| have occasional pins & needles or numbness at night

My sleep is regularly disturbed by pins & needles or numbness
Because of Pins & needles | have less than 5 hours sleep in total

Because of Pins & needles or numbness | have less:than 2 hours sleep in total

DURATION OF SYMPTOMS

My neck and arms feel normal all day

| have symptoms in my neck or arms on waking, which last less than 1 hour
Symptoms are present on and off for a total period of 1-4 hours

Symptoms are present on and off for a total of more than 4 hours

Symptoms are present continuously all day
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CARRYING

| can carry heavy objects without extra pain

| can carry heavy objects, but they give me extra pain

Pain prevents me from carrying heavy objects, but | can manage medium weight objects
| can only lift light weight objects

| cannot lift

READING & WATCHING T.V.

| can do this as long as | wish with no problems

| can do this as long as | wish, if I'm in a suitable position

| can do this as long as | wish, but it causes extra pain
Pain causes me to stop doing this sooner than | would like

Pain prevents me from doing this at all

WORKING/HIUSEWORK ETC

| can do my usual work without extra pain

| can do my usual work, but it gives me extra pain

Pain prevents me from doing my usual work for more than half the usual time

Pain prevents me from doing my usual work for more than a quarter the usual time

Pain prevents me from working at all

SOCIAL ACTIVITIES

My social life is normal and causes me no extra pain

My social life is normal, but increases the degree of pain
Pain has restricted my social life, but I'am still torgo out
Pain has restricted my social life to the home

| have no social life because of pain

DRIVING (Omit 9 if you never drive a car when in good health)
| can drive whenever necessary without discomfort

| can drive whenever necessary, but with discomfort

Neck pain or stiffness limits my driving occasionally

Neck pain or stiffness limits my driving frequently

| cannot drive at all due to neck symptoms
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APPENDIX C
The Copenhagen Neck Functional Disability Scale
(Modified from Forestier et al. 2007)

Yes

Occasionally

No

(1) Can you sleep at night without neck pain interfering?

(2) Can you manage daily activities without neck pain reducing activity levels?

(3) Can you manage daily activities without help from others?

(4) Can you manage putting on your clothes in the morning without taking more time than usual?
(5) Can you bend over the washing basin in order to brush your teeth without getting neck pain?
(6) Do you spend more time than usual at home because of neck pain?

(7) Are you prevented from lifting objects weighing from 2 to 4 kg due to neck pain?

(8) Have you reduced your reading activity due to neck pain?

(9) Have you been bothered by headaches during the time that you have had neck pain?

(10) Do you feel your ability to concentrate is reduced due to neck pain?

(11) Are you prevented from participating in your usual leisure time activities due to neck pain?
(12) Do you remain in bed longer than usual due to neck pain?

(13) Do you feel that neck pain has influenced your emotional relationship with your nearest family?
(14) Have you had to give up scial ocontact with other people during the past 2 weeks due to neck pain?

(15) Do you feel that neck pain will influence your future?




APPENDIX D
Neck Pain and Disability Scale
(Modified from Wheeler et al. 1999)

Hew Bad 5 your pasn {oday?

0 . I ; | : i : : 5
NO PAIN MOST SEVERE PAIN'
Hewy bad is wour pain on the average?

ol : | : | ; i i : I5
NO PAIN MOST SEVERE PAIN
How bad is your pain al its worst?

0 : | y | : J - | ! =]
MO PAIN CANNOT TOLERATE
Does your gain intamere with your skeap?

ol . I ; | | ; | ; 15
MNOT AT ALL CAN'T SLEEP
How bad is yalr pain with standing?

o_& 8§ F 5. | : I 1 . ¥ I5
HE PAIN MOST SEVERE PAIN
How bad is your willh Jwalking’? y

1] T ! e I y i . i
HO PAIN MOST SEVERE PAIN

Does your pain interfere with driving or riding in a car?

al " i — ! ; | . LS
HOT AT ALL CANT DRIVE
b OR RIDE
Dioas your pain infterfere with social activities?
0l : I . 1 X | - i y. |5
WOT AT ALL ™ - = ALWAYS
Dioes your pain inferfers with recreational actvities?
o 2 | : i - | : | & 15
NOT AT ALL ALWAYS
. Does your pain interfere with Wwork activities?
(] : I : I : | . : 15
MOT AT ALL CANT WORK
.. Does your pain interfere with your parsonal care {eating, dressing, bathing, atc, |7
1 : 115 I : J | | : 15
HOT AT ALL ALWAYS

. Dias your pain interfere with your personal refationships (family, friends, sex elc.)?
ol i I : I : | ] I ; 15
MOT AT ALL ALVIAYS

. How has your pain changed your outiook on life and the fulure (depression, hapelessness)?

o ] I : | ; | 4 | i 15
MO CHANGE COMPLETELY
CHANGED
Does pain affect youwr emotions?
0i ; I ; I : I : I ; 15

NOT AT ALL COMPLETELY
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15. Does your pain affect your ability to think or concentrate?
o : | ; I B ! I : 15
ROT AT ALL COMPLETELY
1 6. How stiff is your neck?
0 : | : I : 1 : | : I5
ROT STIEF CAN'T MOVE
_ HECK
17 How much trouble do you have tuming your neck?
o . 1 ; | i FE J cx I5
MO TROUBLE ' CANT MOVE

HEGCK

18. How much trouble do you have look
o AT

CANT LOOK
UP OR DOWN
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APPENDIX E

Demographic questionnaire

] Qs

sz indauma (Participant’s Profile)
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APPENDIX F

Written reports generated during the translation process
mumﬂuﬁ 1 s1e9un1suda NDI Lﬂuaﬁunﬁﬁﬂ1ﬂﬂ (Forward translation)

dupeui 1 naudauuuaeunin NDI anniundangeniuniwn nelaelddulaaesen fulanun
1 (T1) uwazdulapuiiaas (T2) Haeuwindanind) avsdiArduasismnludouaasidanali
Wnladeauw ldwdyauslnaudasaaenlunalidaspdesaulng  nsdfunnsBasilaclapanas
saaanliadneafeny Wi 9 2 (Personal Care) fadanifumiudniusinaafumainmduilan
o 1 o ‘é( k% ! o A % o a k73 ¥ o v o 1
Aunisusieda  lunnsausudsslapgesudazdenluduaiutinis aasdanuasunimasla
= o | o A D] g P o . o
wilauiuluusazsioaen uariutlaauiaey (12) wnlaaaununeaesandn pain Wuaneme
Ly e > P ,
a1n19 delaiuladdnlagnsasiirals

2
[

AUAAUN 2 FIBUNSTTUAUNNTAIAFIEI NDI 21iuniulng (NDI-Synthesized

Recording Report)

D

e
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De

¥
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AUNDUN 4 F189T1UNITNANTUNURIATUENSTNNNS (Review committee)
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Pre-final version (Pre-testing)

agd: fToywafiwuann Pre-testing

o a
L3R AITNA

7. N19N19U
- AHUNIEUBINITN U 1

- 79, fuaNraneRldmmlnala weldainngn vinadneau lean

6. AN1E

- ANTNVANNEIURIANNT 2

k2

v H v 1
Andunaui 5 wuda lunga 30 MNP i 5 9 MNP nidassdeluwdaasnnumnnaaesindeuas

v
o

o =l o Y =l U dl dl a 2 d‘l o o =K A o
ANADNWULABUNN 2 Hade AB 487 6. [TDIANID kAT 48 7. 1394 N19N19T% A91 A9NN19U5U
a oA & . L . A 9 o 5.0 A48 . = a A \
NHINALENEIANNIAITRAINAIR A T8 6. A1N NITRANIT USUNNLTR N19REN1E YFamINanas
Tun1991791% wazde 7. a1nn199N9 U5l n13vinenu vidansdssnauandn e liiiie
v A e e g s 4 . ¥ o4 Y .
AN laNATIY wazd iU lude 8. 13ean19dTuIntii Anngndslamanis aan 48 8. N3du
50 uflu 4 8. nedusn (mevawizdndusnegiiulsyan) eynauazlfannsnineniiazney

= 1 o v [ a
Y70 lmauAININ B RINANNITILA T




AT LAY

72

APPENDIX G
The pre-final questionnaire of the Thai version of the Neck Disability Index
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APPENDIX H: Demographic data of participants in Study One (n = 30)
Participant number Gender Age (years) Neck pain classification
1 F 41 Acute
2 38 Chronic
3 F 25 Sub acute
4 F 28 Chronic
5 F 23 Acute
6 F 60 Chronic
7 " G Chronic
8 M 27 Acute
9 F 39 Chronic
10 F 42 Chronic
" F 35 Acute
12 F 34 Acute
13 F 27 Acute
14 F 26 Chronic
15 F 26 Acute
16 F 29 Chronic
17 F 26 Sub acute
18 P 48 Chronic
19 F 37 Chronic
20 F 54 Chronic
21 F 45 Chronic
22 M 32 Chronic
23 F 29 Sub acute
24 F 29 Chronic
25 F 44 Chronic
26 M 49 Chronic
27 F 53 Chronic
28 M 50 Chronic
29 M 31 Chronic
30 F 23 Chronic

Mean 37.2
SD 11.67

M = male, F = female, SD = standard deviation Acute = neck pain less than 4 weeks, Sub acute = neck pain from 4

weeks to 12 weeks, Chronic = neck pain more than 12 weeks
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APPENDIX |
The Thai version of the Neck Disability Index
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APPENDIX J

The questionnaire in the first occasion of the test-retest reliability study
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APPENDIX K

The questionnaire in the second occasion of the test-retest reliability study
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APPENDIX L
The VAS-P and the VAS-Fd

The Visual Analogue Scale of pain (VAS-P)
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The Visual Analogue Scale of overall functional disability (VAS-Fd)
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APPENDIX M
The questionnaire of the responsiveness to clinical change (at baseline measurement)
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APPENDIX N

The questionnaire of the responsiveness to clinical change (at 4-weeks later)
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The raw data of the test-retest reliability (n=36 MNP participants)

APPENDIX O
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Participant Gender Age (years) TR RR
number
1 F 31 30.00 20.00
2 F 55 20.00 17.78
3 F 21 6.67 8.89
4 [ 21 20.00 20.00
5 M 50 30.00 30.00
6 M 2l 24.44 24.44
7 F 21 15.56 17.78
8 F 8¢ 18.00 14.00
9 31 4.44 6.67
10 M 30 15.56 20.00
11 7 26 6.67 6.67
12 F 55 6.00 2.00
13 F 22 6.00 4.00
14 F 2/ 14.00 14.00
15 M 27 8.00 16.00
16 F 34 8.00 10.00
17 F 27 4.44 11.11
18 F 23 6.00 10.00
19 M 22 12.00 10.00
20 F 25 24.00 16.00
21 F 28 10.00 10.00
22 F 22 22.22 22.22
23 F 29 17.78 17.78
24 M 25 8.89 6.67
25 F 27 22.22 20.00
26 M 33 12.00 12.00
27 M 25 8.89 2.22
28 F 24 15.56 11.11
29 F 35 26.00 26.00
30 M 30 2.22 2.22
31 42 31.11 31.11
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Participant Gender Age (years) TR RR
number
32 F 33 24.44 24.44
33 F 24 8.89 8.89
34 M 52 4.00 2.00
35 M 40 6.67 8.89
36 M 27 8.89 11.11
Mean 30.33 14.15 13.78
SD 8.9 8.43 7.87

M = male, F = female, SD = standard deviation, TR = the percentage of NDI scores of the first occasion, RR = the

percentage of NDI scores of the second occasion
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APPENDIX P
The raw data of the convergent validity study (n=59 MNP participants)

Participant number NDI scores (percent) VAS-P VAS-Fd
1 35.56 54.00 52.00
2 42.22 45.00 87.00
3 24.44 53.00 58.00
4 42.00 94.00 85.00
5 16.00 17.00 11.00
6 44.44 90.00 90.00
7 8.89 23.00 21.00
8 18.00 51.00 12.00
9 48.00 45.00 87.00
10 80.00 80.00 98.00
1 24.00 23.00 70.00
12 42.00 90.00 8.50
13 42.22 77.00 72.00
14 IS4 32.00 63.00
15 24.44 26.00 42.00
16 40.00 88.00 67.00
17 26.00 59.00 38.00
18 22.00 55.00 38.00
19 38.00 59.00 34.00
20 20.00 79.00 50.00
21 32.00 94.00 90.00
22 12.00 40.00 21.00
23 20.00 59.00 64.00
24 30.00 46.00 45.00
25 36.00 69.00 15.00
26 53.33 90.00 87.00
27 24.44 67.00 48.00
28 24.00 13.00 9.00
29 36.00 87.00 45.00
30 26.67 13.00 11.00
31 34.00 88.00 11.00

w
N

20.00 31.00 29.00
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Participant number NDI scores (percent) VAS-P VAS-Fd
33 20.00 43.00 20.00
34 30.00 77.00 72.00
35 40.00 93.00 50.00
36 36.00 78.00 53.00
37 24.44 64.00 86.00
38 34.00 77.00 100.00
39 18.00 93.50 10.50
40 8.00 2.00 4.00
41 22.00 34.00 19.00
42 26.00 53.50 54.50
43 26.00 68.50 67.50
44 28.00 67.00 48.00
45 44.44 82.50 93.00
46 6.00 34.00 28.00
47 16.00 16.00 13.00
48 46.00 85.50 79.50
49 37.78 76.00 72.00
50 30.00 40.00 30.50
51 28.00 47.00 0.00
52 42.22 89.50 10.50
53 26.00 19.50 11.00
54 35.56 13.50 11.00
55 35.56 34.00 54.00
56 28.00 46.00 66.00
57 20.00 34.50 31.00
58 10.00 29.50 29.50
59 14.00 16.00 78.50

Mean 29.69 55.10 46.62
SD 12.74 26.71 29.29

NDI = Neck Disability Index, VAS-P = Visual Analogue Scale of pain, VAS-Fd = Visual Analogue Scale of functional

disability, SD = standard deviation
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APPENDIX Q

The raw data of the responsiveness to clinical change (n=47 MNP participants)

Participant NDI scores at baseline measurement NDI scores at 4-weeks later GPE
number (percent) (percent)
1 35.56 28.89 +4
2 42.22 46.67 +2
3 24.44 17.78 +5
4 42.00 36.00 0
5 16.00 2.00 +7
6 44.44 42.22 +4
l 8.89 2.22 +7
8 48.00 8.00 +6
9 80.00 42.00 +5
10 24.00 10.00 +5
1 42.00 44.00 +5
12 42.22 46.67 +3
13 33.33 14.00 +6
14 24.44 31.11 +2
15 40.00 44.00 0
16 26.00 18.00 +3
17 22.00 20.00 +5
18 38.00 22.00 +6
19 20.00 14.00 +6
20 32.00 14.00 +4
21 12.00 22.00 +4
22 20.00 12.00 +4
23 30.00 28.89 +6
24 53.33 60.00 +3
25 24.44 31.11 +4
26 26.67 28.89 +2
27 34.00 4.00 0
28 20.00 24.00 0
29 20.00 13.33 +5
30 30.00 6.00 +7

31 40.00 37.78 +3
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Participant NDI scores at baseline measurement NDI scores at 4-weeks later GPE
number (percent) (percent)
32 34.00 34.00 +3
33 26.00 34.00 -1
34 26.00 28.00 +3
35 28.00 28.00 +2
36 44.44 15.56 +6
37 16.00 26.00 +4
38 46.00 18.00 +6
39 30.00 24.00 +4
40 28.00 14.00 +7
41 26.00 10.00 +5
42 35.56 48.89 -2
43 35.56 53.33 +4
44 28.00 24.00 +5
45 20.00 26.00 +4
46 10.00 20.00 +5
47 14.00 16.00 +6
Mean 30.64 25.29
SD 12.85 14.13

GPE = Global Perceived Effect, SD = standard deviation
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