=

tszininmvoimandsuidenes i nveanszandundiduneanaihi nnzii

ar o [
szozan 4 Mlam lumissnwenimbanednfo)

ﬂuEl’J‘VIEWIiWEI']ﬂ‘i
RIAINIUNAIINNNY

111u1muﬁm udMNT Y0 N3 nummmanga iy innmaasuminga
T Irmoninia madnnonminia
AWLAMOFMAAT PO INT AN INIAD
Unisfinu 2551

AVANTYBIVIAINTIIN TN IY



THE EFFECT OF THE 4-WEEK DURATION OF THE UNILATERAL
POSTERO-ANTERIOR CERVICAL MOBILIZATION IN THE
TREATMENT OF UNILATERAL NECK PAIN

AULINENINYINS
AIAAIUARAINEIA .

for the Degree of Master of Sciences Program in Physical Therapy
Department of Physical Therapy
Faculty of Allied Health Sciences
Chulalongkorn University
Academic Year 2008
Copyright of Chulalongkorn University

0111695



Thesis Title THE EFFECT OF THE 4-WEEK DURATION OF THE
UNILATERAL POSTERO-ANTERIOR CERVICAL
MOBILIZATION IN THE TREATMENT OF
UNILATERAL NECK PAINNECK PAIN

By Miss Monticha Sakuna

Field of study Physical Therapy

Thesis Principal Advisor Assistant Professor Rotsalai Kanlayanaphotporn, Ph.D,

Thesis Co-advisor Assistant Professor Adit Chiradejnant, Ph.D.

Accepted by
University in Partial Fulf] dithe Reqirem or the Master’s Degree

Vaoadn. Jil ol | \ uMhof Allied Health Sciences
(Assistant Pgbfe; ""t m\ \ h.D.)

d-Health Sciences, Chulalongkorn

[Assns;ate Professor Prawlt Janwamanakul Ph.D.)

f mmnﬂ,;mm [
CLRkRkivey gl T

............................................ Thesis Co-advisor
(Assistant Professor Adit Chiradejnant, Ph.D.)

L
i3
SEemEssrsmsEERAEm R R Awa R R

(Assistant Professor Aatit Paungmali, Ph.D.)

v.... External Member




v

yafin anan : sziniamvesmandeuidedodudeveansrandundadaune
atrthudamamiiuszesnm 4 dlani Tumissnneimsihanesifior. (THE
EFFECT OF THE 4-WEEK DURATION OF THE UNILATERAL POSTERO-
ANTERIOR CERVICAL MOBILIZATION IN THE TREATMENT OF UNILATERAL
NECK PAIN) 0. finuinoriinuindn : W as. sadu daoaming, o, ifimn

IiNuTI e WL AT, DANE TTAMTUN. 100 M.

NUITTANYT HONGRAOTINe: ﬁ‘?l1mﬁ1uﬂ1¢ﬂﬁ4ﬂi:ﬂﬂﬁuﬂﬁiﬁ1u

IAnENIIAINING Hussosm

AT IAND (URadts S e
addani il 15 v g 7iA \:\\\?‘;Kﬁ
BN
I\

N

dunw himuso lumsiinenssy

s aumsamnasuhilsunsy
Ao 1A umsinundaug gmihms Fasedunuiinin
(NDI) 2z 3nneumainungdlidlgon i 4 1 w{nnmﬁnuﬂﬂusm (GPE) 9¢
it One-way repeated measures
TOANGDE muuﬁmtyﬂm:tﬂummlmﬂm
(p < 0.05) uAliwumsnlaouniEsdiSaiEdmaNos ROM (p > 0.05) HAMIINTINAIY
Paired i-test WURIIUUANA o DI Hianfausnuazaiadt 8
(p<0.001) ﬁr ""*I i wamsAnins BT
mi%'ﬂmi:lumﬂﬁﬂ 1UF _‘-i . Z3EAUNDL vaizRoIiui

Wz GPE A 11.1‘:3 1upumm:n]‘mnm11amuma a3 mnAnszAUR I haAtina

rrvzmmmimumﬂﬂ'ﬁﬂ wWﬂWE’qﬂsﬁnﬁmﬂumﬁmu ROM
AR ﬁNﬂ'ﬁﬂJ UAIINYAY

MAIF ... MONNTA...... NOTOROTAR. . O o s
T, MONTINIA...... mﬂuﬂmmﬂmml" SIS HAN | -"“‘* ,“-‘WW‘-"‘:""I

J?..:_-.rt
7|'Jn11ﬂnu1.,, PO L | e i‘llmi 'ﬂ‘HEID'I‘I 13 U‘HII‘TTHTJTIH'IH“H‘I!T}H ?



# # 497 72044 37: MAJOR MUSCULOSKELETAL PHYSICAL THERAPY

KEY WORD: CERVICAL MOBILIZATION / MECHANICAL NECK PAIN /

UNILATERAL POSTERO-ANTERIOR TECHNIQUE / MANUAL THERAPY
MONTICHA SAKUNA: THE EFFECT OF THE 4-WEEK DURATION OF
THE UNILATERAL POSTERO-ANTERIOR CERVICAL MOBILIZATION
IN THE TREATMENT OF UNILATERAL NECK PAIN. THESIS
PRINCIPAL ADVISOR : ASST. PROF. ROTSALAI
KANLAYANAPHOTPORN, ., THESIS CO-ADVISOR : ASST. PROF.

This study inves{TEREd e effcet of fiteral unilateral postero-anterior
(IUPA) cervical mobilizatis ateral neck pain over 4-week
treatment course. Fifteg _ '\{1 ales, aged 24 — 56 years)
completed the treatment gbugses Fhe padents received TUPA cervical mobilization
twice a week for 4 weeks - urement aim intensity and cervical range of
motion (ROM) took plafe @& e\ Néck Disability Index (NDI) scores
(of the 8" visit. The global

yent of the 5™ and the 8™ visits.

were measured only at
perceived effect (GPE) wa
2 and post-hoc analysis demonstrated
ent (p < 0.05). Paired -
test demonstrated sigiitl -3! between baseline and the

" visit (p < 0.001). gppm of p@mts reported their GPE as
lmpruwd No statlstlcaksa'nf icant dlffm' in cervical ROM of each visit from

o s ) 90| TR TSR s e 7 e

mobilization tedhinique is effective i |‘;| decreasing pam and dlsal:llht while improving

Rk Tk v e
cumulahqe sequ ications of the mobilization. ever, it is not

effective in improving cervical ROM.

One-way repeated measures ang s ot va
= »

significant improveriign

Department.......Physical Therapy...Student’s signature..... Mowtiche Sekma
Field of study....Physical Therapy...Principal Advisor’s s:gndture.&t alai “G'"'!“?""?A‘”T "
Academic year.......... 008..:u:041 Co-advisor’s signature... Pt Cvostsy .



vi

ACKNOWLEDGEMENTS

This thesis could not appear in its present form without the assistance and
support of the kind people around me. | would like to express my sincere
thanks and appreciation to these following people who made this thesis possible.

Foremost 1 offer my sincerest gratitude to my principal advisor, Assist.

Prof. Rotsalai Kanlayanaphotporn F D). who supported me throughout my thesis

with her remarkable patience.. W it h / epcouragement, her enthusiasm, her
“u‘\"

inspiration, and her great thesi et have been completed.

:il‘u‘--.

I am truly graicla=1o co . Assist. Prof. Adit Chiradejnant
(Ph.D.), for his guidancamMia@ORdidiive commi®itss and his help throughout the
study. /

I wish to thank# Assist. Prof. Aatit Paungmali
(Ph.D.), for his kindné€Ss g

1 would li ' A850. Prof, Prawit Janwantanakul (Ph.D.) for his
help and support, Assisl / ug ' 1-. pam (Ph.D.) for my approved
publication. And | would alSo t’_;—"j‘i t-Prof. Praneet Pensri (Ph.D.), Lect.
Anchalee Foongchomcheay (P -ﬂJFW ovarat chamonchant, and all teachers
at the Department pfiph: gkom, Eniversity, for teaching and
giving me good adv: V— ¥

Many Ihaﬂs for all participants of this snﬁr Thanks all of patients for
good co-operation, Mr. ®gapat Siriprapapem (my assessor) for his assistance and

-, ﬂ‘lJEl’J'ﬂWlﬁWEﬂﬂ‘i

indebted to all ofmy friends who have cheer@mc up in several

s VNS P70 R B,

Thanita L.uckumnueporn for listening and giving several good suggestions, Miss
Patimapha Roongcharoen and Miss Ratana Huangchumnong for all support.

I cannot end without thanking my beloved parents, my younger brother,

and my younger sister who constantly encourage and support me.  Their

unconditional love is always being the source of my strength.



TABLE OF CONTENTS

PAGE

ABSTRACT (N THAR.: o5 cnvmmnssosin sosaapnssiem s e s s mas b s sseaivirmaiin v
ABSTRACT (INENGLISH). ...l ¥
ACKNOWLEDGEMENTS....... .. Vi
TABLE OF CONTENTS... ..» ' ..V
LIST OF TABLES......... = B I s oo enes e enarras s e aseraeerannaens X1
LIST OF FIGURES......... il I R xii
LIST OF ABBREVIA NS R B e — Xiii
CHAPTER 1 INT ' i) p - .......................................... 1
1.1 Backgrou lewrntl. DR M |

1.2 Objective.... 4. .. e T T, T S 2

1.3 Specific object) \ \ ............................................... 3

1.4 Hypotheses.......&.... ez o T R AR 3

1.5 Scope of the smd}' , BRI ... st 3

1.6 Brief method. N R S 3

1.7 Expecte ;= T 4
CHAPTER 11 ngﬂ RN ... B 5
2.] INtrOdUCHON. .. . cecennssiasnsnscsgugisrsssssacsssisssssommsmisssssssnsnsssssenssssmmsassassasens 5
22Neﬂa%8’a ‘Hﬁjﬂﬁ‘wg’]ﬂ‘j ................................. 5

2.3 Spinfl manipulative thm‘py for neck pa:n ................................................... 6
PRSI HATINGIRY

e OF DYOVEEREEIY iy ok ivv i imiiisrcion s ionpsissiasiboionss iaivmiarsiororioiuian 14

2.4.2 Direction or technique of mobilization ... 15

2.4.3 Frequency of mobilization ..........ccoeevevnineiiie e 17

2.4.4 Duration of mobilization...........ciirimssemiossoesisasssisasis 17

2.4.5 Contraindication to mobilization ..., 18

2.5 Biomechanical and neurophysiological mechanisms of mobilization......18

2.5.1 Biomechanical mechanisims .....vor e 18



viii

PAGE

2.5.2 Neurophysiological mechaniSms............c.oeevvveveureeeisvercesevescsnensenns 20
T R e e e o 22
CHAPTER HIIMETHODOLOGY. ..........ccccniiiniiesisseissnissssmssosssssansossssssmnssnnsssesnesses 23
3.1 Introduction
3.2 Study design......... a8\ SR 23
3.3 Participants..... e ......... B e 23
3.3.1 Patients e . g 23
3.3.2 Therapis : .24
3.4 Materials...... g & L4085 3 B} T st A 24
3.4.1 Visual apfflogfud @ale (WAS). 0 W e 24
342C o dEmcion NCROM)......co e 25
3.4.3 Neck giabifitgd index' (N N, VT 26
3.4.4 Global péogived CHECt (GBE)... b ..o 26
3.4.5 The couch, e ................................................... 26
3.4.6 Wooden chair ,ﬂ- o R A A S R T 27
3.4.7 Thehi L ..., 27
3.4.8 The S 27
3.5 Procedure. hub........ooooosee e B e [ 27
3.6 Statistical analYaRs:.. . e i e S 32
CHAPTER I\ﬂﬂluﬂg w Bﬂjw El’]n‘j .34
a u SO - |
ISR sy
4 Sample size calculation...........ooiiviiiiiiiniicie et 35
4.4 Pain intensity and cervical ROM...........coccooooiiiiiiiiiiiiiicic s 37
4.5 Mok dsabilit V- INHEIc. ... oo ssarimsiisisimiossbsssosss s s i 40
4.6 'Global perceived effect. i aiiiiaiamimsis sty eearsnsensaes 40



1%

PAGE

CII  HYPORIGEIS......covrcsrvnnssuge s snsnismmsiessissianisississssasssssasamsssssssesssanass 56

cﬂﬂlmg‘ﬂ E}'ﬂﬁw -3 B I 2 Lo S— 56
VA P ATt CTIRINS sy ciasios v sontiasssinsions scoiisoiomnas s s veesiid v 57
qmgmwrﬁ“(]qwﬂf‘aﬂ .................. 57
.............................................................................. 57

G N BE RS s vocsinmmmisansossis st s sira s san e e i 58

C IX Discussion 60

CX  CONCISION. vt A 61
CXI References.......c.oviiciiieiiceiireeae s er s s se e 62
APPENDIX D Neck disability index (Thai)..........cccoooiininiiiiiieiieinnns 63
APPENDIX E Global perceived effect (Thai)......coceeveeeeeecciriieioivce 66

APPENDIX F Participants information sheet................ccococovveiinieesincsennnnes 67



PAGE

APPENDIX G Informed consent from...........cocoovueeveeceeceresieeeeseecessesscenenns 70
APPENDIX H ' Screening qUESHONMBINS. .. i uiicsisiinsiiamissivsmsssisiniossasmminnis 71
APPENDIX | Instruction for participants to perform cervical movement... 74
APPENDIX ] Data collection sheet for main study...........c.occovevveveeveennenne. 76

APPENDIX K- Data of main SV, i 79
APPENDIX L Kolmogoiby® ’;H | P t of Main StUAY. oo 90
APPENDIX M Datasce W\ L6 anfra-observer reliability study...... 94
APPENDIX N Dataetpriot staly.. DI ... oo ciianinnn sinsainmnsiiien 95
APPENDIX O ‘- ACE OF PUBLCAlION. ........oooeeeee e 99
BIOGRAPHY ................ r. = s L s 100

AULINENINYINS
ARIAATAUNINGIAY



TABLE

2.1

4.1

4.2

4.3

4.4

4.5

4.6

5.1

X1

LIST OF TABLES

PAGE
Summary of the effectiveness of the cervical manipulation and
mobilization in the RCT studies for managing neck pain.........c.coovvevennnnnn. 7
Means and standard deviationsjof the demographic data of
the patients at baselinesli b s AT 35
Summary of the sagip! Chugve an 80 percent
statistical power o Lot gl ficapeditierence in observed
pain intensity apde@e Cal ROM in this S8 ..o——oooooooooeeeooee 36
Means (standagd and cervical range
of motion (RONYOLE '""Z'\'\ ent data of each
visit......... M ! \ 37
Results of onedva -u--u : % \ testing for
the difference befivedh the.datstaken fro -1 \‘ 2" to the 8" visits
and baseline....... YA e L T s nre s an s nanesarrr s sana resn sennren 39

Pairwise mean differ -.i. and pain on worst movement

between the d and baseline............... 39

The numb y,. ‘._,i."d ived effect in

each of the 7-pdint scale categories oblamed from pretreatment of

the 5™ and the 88 MSIS. ......oeeeee Bl seeeeans 40
Comﬂ wwﬂW§ M ’]lﬂ ﬁdy with the normative
data m&st:gataﬂ by Youdaget al., ( 1992 ............................................... 44

ammnimumawmaa



xii

LIST OF FIGURES

FIGURE PAGE
2.1 Possible symptom distribution area for neck pain..........cccoecieeevnienvrieerennne. 6
2.2 Movement dIagram. i nniim s i 13
2.3 Grades of movement of a normaljoint under a hard end-feel.................... 14
24 Grades of movement ofa no igder a soft end-feel.........ccoenrennee 15
2.5 Application of the ¢8rcal mobili Zatfm®Echniques.............ovveevvererrnn. 16
2.6 Sequence of selectiol ' y.... W .......................................... 17
2.7 The movement glahi€ jafy ‘mebra, the Uppe

the lower segmenfS dufudy der '— " \. Mo .‘ RO vz 19
2.8 Summary of the @€ugdnhEro : sof mobilization................ 20
29 Gate control theog¥.. £ \\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 21
2.10 Hypoalgesic effect afig 74 ﬁ\ ........................................ 22
3.1 Visual analogue g€al © el N ——— 24
3.2 The cervical range 81 i _-,";_:-': | i i Vo 25
33 The Couch. . ocveosisiising T -+ v ssnvnsssonsssnsansntsnsnsnsssansssbons 27
34 Starting po§ilionffor measuring th

the CROM RSIORIEIRtENNIAL ). .........................cccoenenen 29
35 The cervical gvt‘m‘lﬂn dIrections......... L 30
3.6 How to prevent thg.compensatory movements during cervical ROM

U INENINDNT
3.7 The ap cation of the IUPA, cervical mub:hzatmn lechm ...................... 31
4.1 ]ﬁ ﬁmﬁ: gﬂw W ") SRR 34
4.2 qonmﬂ for power and sample size calculation..................... E]-I ................. 36
4.3 Means of pain at rest and pain on worst movement at baseline

and post-treatment for each appointment............cvevvrverrevsrsaeceane 38



xii

LIST OF ABBREVIATIONS

ANOVA = Analysis of variance

CROM - Cervical range of motion instrument
dPAG - Dorsolateral periaqueductal gray
DPIS - Descending pain inhibitory system
EMS ical muscle stimulation

GPE 20N :

HVLA Ny ih s " low amplitude

1ICC iraclass.Corrclition coefficient

IUPA ateral postero-anterior

Mbe Midimg ctable change
— :

NDI __ e \ .\ )

PA 4G 2 \\\

it
PAG F = g '?" talfg

=77 kosiagd controlled trial

]

= 1‘I

SEM o Stand r of measurement

ﬁ‘lJEl’HI T atices

= S‘pmal mampulatwe therapy

aw*fmniwr RO e

VAS = Visual analogue scale

vPAG

Ventrolateral penaqueductal gray



CHAPTER 1

INTRODUCTION

1.1 Background and rationale

Neck pain is a common musculoskeletal disorder associated with disability in general

population (Cote et al., 2004), ¢ \ppr Wty 67 percent of population experience
: ' jonally 54 percent of population

experience neck pain within (hede sipleate clal., 2003).

Mobilization is a techii -\\\\"\t dsby a manual therapist in the

W \
management of patients #¥it} / i \ , 2004, Gross et al., 2004,

Vernon and Humphréys, 4 f*“ , 2 h\ can be applied anywhere

within a joint range of miot \ ory movements by which the
patients can choose to prg#c h .7 et al., 2005). Previous studies
showed that cervical mobili#atigi e ‘a' a immediate reduction of neck pain

and an increase in cervical RD . 1992, Martinez-Segura et al., 2006).
‘neck disability index (NDI)
fibving et al., 2006, Hoving

When following up _: Ic
and global perceived @
et al., 2002, Hurwit
reduction in both of the ghgst severe neck pain and the pain on average was reported

and ‘this mducﬁ 'Hn&}'% ‘ﬂ %]ﬁﬂuﬁ%’}ﬂ ‘ﬁ 2002). The greatest

reduction was féund during the ﬁFt 2 -4 wcr:ks Huwevﬂun that study, the

justifi ﬂmﬁtﬁ thIﬁ@wmﬁﬁd the patients

were hetgrogeneous in their symptom bution area. Moreover, any possible other

al., 2002%. Weeks al@ a cervical mobilization, a

interventions that might be sought by the patients before the follow-up period were
not controlled. As a result, the long-term effect of the cervical mobilization on pain is
still inconclusive. No study on the long-term effect of the cervical mobilization on

cervical ROM has been found.

Despite the diversity of cervical mobilization which a therapist uses for treating neck

pain, the Maitland spinal mobilization is one of the most widely used therapies. This



therapy, Maitland suggested the therapist to select the mobilization technique based
on the symptom distribution area of the patients. It is believed that the joint(s)
underlying the symptomatic area is responsible for neck pain and it should be
mobilized. The patients with unilateral neck pain should be therefore treated with the
ipsilateral unilateral postero-anterior (IUPA) mobilization technique which is applied
directly over the zygapophyseal joints of the affected side of the cervical spine
(Maitland et al., 2005). Even though there has been no published research designing
to test the effectiveness of this [UPA g
could be expected. It was demunsh HI : ,

*\-\\ A}

cervical manipulation apphieduia the san eck pain resulted in a greater

immediate decrease in um v and inc »""—‘h'[_w ical ROM than that applied to

Af / \ \m tudies on the use of muscle

obilization technique, its therapeutic merits

ts with unilateral neck pain that the

the opposite side of ne
energy technique, sustaja€d mobilization on the side of
neck pain also showed agfimic ¢ pain and increasing cervical
ROMs after a singleffreaume assidy| etaaly, | ‘ artinez-Segura et al., 2006,
McNair et al., 2007). \
Due to the lack of the deta ; f the IUPA cervical mobilization
technique for treating unilate &W 3 certain treatment period, this study
was conducted. Fromi | ¢ ¢ follow-up period for the
effectiveness of théfi B aried from 2 - 4 weeks
(Hoving et al., 2002, ﬂ’rwitz el al., 2002, on and @Jmphrcys, 2007). To ensure

that the plausible effegtivgness of the IJPA mobilization technique would be

dhgervel, mwﬂ%ﬁ%ﬂeﬂ% Taiv- L)
'wwwmmm UANINYAY

The objﬂ:twe of this study was to investigate the effect of the IUPA cervical

mobilization technique for treating unilateral neck pain over 4-week treatment course.



1.3 Specific objectives

* To investigate the effect of the IUPA cervical mobilization technique on pain
at rest, pain on worst movement, and cervical ROM after each visit in
comparison with baseline

¢ To investigate the effect of the IUPA cervical mobilization technique on the
NDI values, after the 4-week treatment course

PA cervical mobilization technique on GPE

by calculating the propdrtion W ients who identified themselves as
being improved, unchinece pre -treatment of the 5™ and the

8" visits of the treal

e There would be 511 x, ces in pain at rest, pain on

worst mov g 1 ‘the post-treatment values of

e There would be sfati anif ~ ' rénce in the NDI values taken at

e The rma_]-:-nt:u,r of patient; S vy t emselves as being improved at the
5™ and the 82 4idits SV,
"_ . Y )
J|
1.5 Scope of the study i

This study mvﬁlgucﬁl FNBAIHNR T o e pain

intensity, cerwcq ROM, NDI, and GPE. The patients who partigipated in this study

oo Y TR DA IR vt o

weeks.
1.6 Brief method
Patients who had unilateral mechanical neck pain (MNP) were recruited into the study

and all of them signed informed consent. They were interviewed and screened by a

physical therapist. After that, baseline data of pain at rest, pain on worst movement,



cervical ROM, and NDI values were measured by an assessor. Then, the therapist
performed full assessment and the patients received the IUPA cervical mobilization
technique treatment from the therapist. When the treatment session was completed,
the same assessor came back to collect the post-treatment data. In this study, the
therapist was blind to all outcome measurements. Only one assessor was responsible

for collecting all outcomes of measurement.

The patients were asked to come for follow-ups twice a week for 4 weeks. These

made up of 8 visits in total. Tl st of pain intensity and cervical ROM
took place every visit while the. N ‘was miefSured o ly at baseline and pre-treatment
of the 8™ visits. The GPF WIS e ured at pre-ticalinient of the 5" and the 8" visits.

1.7 Expected benefit

This study would pr ; _.: [ap infos il - about the management of

unilateral neck pain by o technique.

%
_;I

AULINENINYINS
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CHAPTER 1l

LITERATURE REVIEW

2.1 Introduction

This chapter describes the definition of neck pain, the management of neck pain, the

‘ a hough the prevalence may

{\ r et al, 2006, Jensen and

| \ pand 36 percent in Europe and

vary between differe
Harms-Ringdahl, 2007

Scandinavia, respectivel [ the use of health services for

1\ :

pproximately 540 euro a year in
003 (Korthals-de Bos et al., 2003).

neck pain has been in

1996 and increased to 447 - ]3

-
E—— -
k]

Different classificatioh cr negk pain. Some researchers
classify neck pain witl& ard 1o pm@ as acute (1 - 30 days), sub-
acute (30 - 90 days), a,m#{komc (more than,90 days) neck pain (Fejer et al., 2005).

e st B4 Y A 5 A o o o

MNP and MNMFerran and Russe‘u 2003). Thc former one IS caused by serious

pathol m ﬂﬂ;] ﬂ Iﬂc diseases, and
oﬁf the spmc (Fe el e etiology of the latter more

common one is, however, not clearly understood but it usually involves with

mechanical dysfunction of various anatomical structures of the cervical spine
(Bogduk and Aprill, 1993). The structure that is often affected is the zygapophyseal
joint (Cavanaugh et al., 2006). The cervical motion may become stiff in one or all
directions (Ahn et al., 2007). The symptoms are provoked by maintained neck
postures, by neck movement, or by palpation of the cervical muscles. In respect to

symptom distribution area, neck pain can be categorized into right unilateral, left



unilateral, and bilateral neck pain over the posterior aspect of the cervical spine
(Figure 2.1).

(A) Right unilateral pain

Figure 2.1  Possible symg
2.3 Spinal manipulative t

The management of ney dlinte Zumajor groups that consist of
surgical and non-surgi eﬁ ¢ L nom-surgical  treatment  includes
F 4 _

pharmacology, acupuncture :: therapy, manual therapy, etc.
Spinal manipulative therapy ( Lz the manual therapies that have been
widely used for treatige --_ s, 2007). Typically, it is
classified into two glo@ips as manipul {ivn. Manipulation is a small
amplitude thrust be:ing 0

speed that the patienti, cannot  stop lh&’ movement (Maitland et al., 2005).

Mobilization 1 wdﬁ W[ ﬂ\?‘nenl being performed
anywhere w:thlmhm:?j;swe range at th Eﬁ under the paltents ability to

r of studies
lnveshmqmmgmgﬁma‘ﬂ:mmn in the

treatment of neck pain over the last decade. Table 2.1 summarizes the effectiveness

ble passive range at so high

of the cervical manipulation and mobilization reported by previous studies. The

studies investigated in unilateral neck pain were rarely found.



Table 2.1 Summary of the effectiveness of the cervical mamp

neck pain

Study patients

ihd mobilization in randomized controlled trials studies for managing

‘echaig ' Additional Rx

Immediate studies

Cassidy etal (1992)  Acute, sub-acute, and
chronic neck pain

Unilateral symptom

Pikula { 1999) Acute neck pain

Unilateral symptom

Martinez-Segura ¢t Sub-acute and chronic neck

al (2006) pain

Unilateral symptom

Results

Groupl ) Manipulation (g

(Group2) Manipulation o 1

(Group3) Detufiedh
12) (7

(Group| ) Mobilizatipn (n =55 BTl zation i
b manipulated position %

Group2) anpulutm"{ = 34)

ﬂUEJ’JVIEJ‘ﬂ%WEJ’]ﬂ?

Muscle energy and HVLA thrust technigue
demonstrated immediate pain reduction and
improvement of cervical ROM,

HVLA thrust on the side of neck pain was
maore effective than HVLA thrust opposite the
side of neck pain and detuned ultrasound on
pain reduction and cervical ROM. Detuned
ultrasound had - immediate pain reduction but
no improvement of cervical ROM

Sustained mobilization and HVLA thrust
demonstrated immediate pain reduction and
improvement of cervical ROM.

QW’]ﬁNﬂ‘iﬂJlIWYJVIEHQEI
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Table 2.1 Summary of the effectiveness of the cervical mampu '

neck pain (continued)

!/

1 i[izaticm in randomized controlled trials studies for managing

Results

Study patients Trutm ‘ Additional Rx
Long-term studies
i : Massa
3;;.:;: Chromic.neck pasn (Groupt) Moblliga 4 Electric
A stimulation
Mo reported the distribution ahly aepinn 4 p Relaxing traction
SEapEm (Group2) Daily aspir}
3 weeks
{Groupd) Daily aspini+ n
+ mock therapy (n=17),
¥ .
David et al Chronic neck pain, (Groupi) Mobitization s
(1998) No reported the distribution  RX over 6 week -
of symptom. _
{Group2) Acupi

Hutwitz et al (2002}

Acute, sub-acute, and
chronic neck pain.

No reported the distribution
of symptom.

over 6 weeks il T
(Group!) Mobiliziflon with/with out ~ )
Stretching.

heat and EMS (n = 16§) dRx over b strengthening, and

=T REATE A A

(Group2)Y@anipulation with/without  Chiropractic mampulaum
heat and EMS (n = 171), I1Rx over 6§  No data of spgaifi

('hlm ractic rrmh:llmllrm

fmwmmmwwwmaﬂ

Maobilization demonstrated significant pain
reduction and increased summation of
cervical ROM at 3 weeks. The effects were
greater than aspirin,

Mobilization was as effective as acupunclure
in pain and cervical ROM improvement.
Pain reduction and improvement of cervical
ROM were significant at 6 weeks.

Both manipulation and mobilization
demonstrated significant improvement in pain
and disability. Manipulation was as cffective
as mohilization, Pain reduction was
significant at 2 weeks, NDI showed
significant reduction at 6 weeks,
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Table 2.1 Summary of the effectiveness of the cervical manipul, 1 diltlhgobilization in randomized controlled trials studies for managing
neck pain (continued) ' \ ! _
Study patients Tmt , fechaique Additional Rx Results
Hoving et & (2002) :hcr:b:i':::;c"l;““d {Group!) Mobilizatiog ‘ Massage Mohilization is better than physical therapy or
No reparted IE: Akl Rx/week over & wieks 1 Coordination continued care by a general practitioner on
of symptom i \ technique most outcome measures. At 7 weeks, pain

was significant reduction, cervical ROM and
NDI was significant improvement, GPE

G 2) Physical ¢
{rpone) “Rysios showed 68.3 percent of patients recovered.

{n =59}, 2 Rx/we

{Group3) General p i
= B4}, every 2 weeks

7 =
EMS = Electrical muscle stimulation, GPE = Global perceived edectE HV L, gh velocity low amplitude, NDI = Neck disability index, ROM
= Range of motion, Rx = Treatment : ;

AULINENINYINT
IR TUAMINYAE
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Most studies used the changes of pain intensity, cervical ROM, disability, and GPE as
the outcomes to represent the effectiveness of the treatment. The pain intensity is a
quantitative of severity or magnitude of perceived pain of the patients. The cervical
ROM shows the extent of neck movement limitation. The disability represents how
much of restriction or lack of ability (resulting from the neck pain) to perform an
activity in manner of everyday activities. The GPE reflects the overall perception of

the patients’ symptom.

In general, it was demonstrated that th ion of a single cervical manipulation
and mobilization to the side ofucek p: immediate reduction of neck pain
and improvement in cerviés U Cas Mmminﬂﬁcgﬂm et al., 2006,

Pikula, 1999). However, the" i€t anges we sfound in the group that received
cervical manipulation thaa®he€cA¥io received cervac mnhilizatinn (Cassidy et al.,
1992, Martinez-Segura elgl #20063 ~Companson 1e effectiveness among the
cervical manipulation 4€chuf 1 was {'that ap ¢ cervical manipulation to
the side of neck pain i . od gieat 1 b ction and improvement in
cervical ROM than applyihgffo (he, opposite sid& (Pikula, 1999). The comparison
between application of the gér ol he same side and to the opposite

side of neck pain has never been teportett

At e ol

&il JROM, the direction that
studia One study reported the
direction in flexion fnllnwﬂby ipsilateral Wtinn and contralateral flexion (Cassidy

et al., 1992). ﬁylﬁ-&,{‘]@ﬁﬁ %{e] f§ wrﬂqsﬁu ‘.a'l rotation followed by

lpsﬂateral flexiBA and mntmlatcml flexion {Plkula 1999). Wlthm gach study,

howev ﬂmﬂ W EI nn were small
(0.1 - degr seems that pplication of a single cervical mampulalmn and

mobilization nn]y to the side of neck pain caused an increase in cervical ROM in

With regard to theliinme
showed the greatest Bpmv ent

more than one direction. This may imply that the effectiveness of cervical
manipulation and mobilization on the cervical ROM is non-specific and not

dependent on the application side.

For the longer term effect, approximately 68 percent of the patients whom received

the cervical mobilization once a week repeatedly over 6 weeks reported their GPE as
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improved when being measured at the 7" week (Hoving et al., 2002). Two weeks
after a single treatment of cervical mobilization, it was demonstrated that the NDI
values was also reduced and the clinically significant reduction was found at 6 weeks
by which there was continuous reduction afterwards (Hurwitz et al., 2002). These
greater pain reduction and improvement in cervical ROM were demonstrated in
comparison to those who received medical treatment (Brodin, 1983), acupuncture
(David et al., 1998), conventional physical therapy, and general practitioner care
(Hoving et al., 2002). To our knowledge, the study on the application of the cervical

i1

mobilization to the side of neck pain has ,
g "'.\\\:“ |

n investigated in the long term.

Although the effectivenesSOF S eervigal has been investigated before,

A &

Sl h,_-\.,":- cal_limitations as the following
- / ARVEN

Al 3o .\ \ erogeneous  group of patients.
Besides that, the specifi Bili .j \\n

PN

patients was also receéiVedfsc -Fﬁ?

the results of these studig
reasons. Most studies
ed was not clearly stated. The
ts ‘during the treatment course.

These additional treatmént y previdefgome \ founding effects on these results

L3 A
and lead to the unclear gbng fﬁﬁ 4
TAhce i

mobilization technique. As#@ rgs

peulic effect of individual cervical
sighed for the investigating the long-

term effectiveness of individ Ml EET

ebilization technique for treating the

homogeneous group 0f p

v

e

Although it seems @t cerv

mobilization in regard togpain, the cervical gnobilization is considered to be relatively

safer with less ﬂi%ﬁ@%%sﬁ'w&ﬂlﬁﬁmﬁ, 2007, Hurwitz et

al., 2002, Gros&12005). The advc?e effects associated with c{;‘rjical manipulation
=™

that hﬂ)-m mm:y:lwqﬂg ﬂrﬂﬂ]‘ﬁlﬁs, and loss of

X

ation 1s @re effective than cervical

balance the cervical mobilization is suggested to be
applied first before progressing to the use of the cervical manipulation. The cervical
mobilization procedure that has been conducted and learned worldwide is the one that
was described by Maitland (Haldeman et al., 2005). Therefore, this study will focus

on Maitland’s mobilization.
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2.4 Maitland’s mobilization

Maitland’s mobilization can be performed either as a passive oscillatory movement or
a sustained stretching (Maitland et al., 2005). For the passive oscillatory movement,
the oscillation can be performed either slowly (one in 2 second) or quickly (three per
second) as a smooth or a staccato movement (Maitland et al., 2005). The movement
of a joint that imitates the one that the patients can perform actively is known as the

passive physiological movement. povement that must be performed by other

i

person is called the passive accesse

—

To plan for an appropndl€ tabment. Maland AdVocated that several parameters
dation of the Maitland’s concept.

77, \:\_}\:‘

needed to be considered g ¢
i b, A ive and passive movements are

Pain, resistance, and mug
taken into account. Toggifiegh -1 : ,\\\.\:‘ ai]it}r of the disorder as well
as any pathological cefitrajdi e presenting signs and symptoms

of the patients (Maitland®ct .. 20054 F Glceryital §p level and the movement that

reproduce the patients’ syip oteddor bel \ > level and the movement to be
mobilized. T

L b T
The behaviors of all. L:A_H-_‘--_--__“_-'_",-__________ fonghout the cervical joint ROM
can be depicted in w "" ﬂl 5) (Figure 2.2). Line AB

L

represents the ROM thgough which oIt 1s muw:dﬁ is the end of normal range

for that movement in a s6-galled “normal” imdividual, L is the limit of range available

in mavementﬂiu g@ %liﬂn%ﬁ wranq ﬂ‘ﬁﬂmsitics of severity,

irritability, dizz‘"less, paraesthesia, jor “nature” M.e. the kind q"pat]mlog}r. tissue,
s @ 455 FRFRAIRVIV A B ron i
resistancl, and muscle spasm are the most common factors represented on the
diagram as “P", “R", and “S", respectively. To represent the beginning of each factor,
“1" is added behind each symbol. To represent the factor which causes the limitation
of the movement, “2” is added. To represent the factors that reach their maximum

intensity within the available range, "' " 1s added.
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(1

Figure 2.2 . (1) Basic
e g of the range, B = end of

T range _ sever ty, irritability, nature, BD =

a line tﬂ.‘omplete the movement diagrs 'I (2) Example of all factors

vyl e e e
Sl ARy biL ekt g1 el

intensity of muscle spasm within L, and L = limit of range available in

movement being tested.

The movement diagram enables the therapists to analyze the “feel” of the joint
movement so that the selection of passive treatment technique becomes more logical

and the technique chosen will have more chance of success. The grade of movement,
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the direction or the technique of mobilization, the frequency of mobilization, and the

duration of mobilization are then justified.

2.4.1 Grade of movement
Maitland defined grade of movement based on amplitude and joint ROM (Maitland et
al., 2005). Traditionally, four grades of treatment were proposed (Figure 2.3). Grade
I is a small-amplitude movement performed near the starting range. Grade 1l is a

large-amplitude movement that occupies, the range that is free from any resistance.

Grade 11l is also a large-amplitud but it occurs with some resistance.

Grade IV is also a movemeiit carried out as a small amplitude

movement. In general, (T®Fesistaice pereei orming grades Il and IV is
suggested to be approximaielt 0 percent of ‘-L resistance (Magarey, 1985)
(Figure 2.4A). Currentlygffie frddtfof movement can be further refined to become a

stronger or gentler movem - ) or various clinical problems
(Figure 2.4B). An adéiti plus () Or minus () sign to the traditional grade is
then applied to designai ; nd =isigns represent the technique
that perform with an incrgése et of the resistance, respectively.

In general, it is suggested Il are suitable for treating pain

!

dominant problem and grade 1V.i5switable foF ireating stiffness dominant problem.
220 AP

e

AT MBS NN
Figurﬂﬂ@ﬁﬂgﬂﬁmmg:M%::im; ;

al., 2005; page 175)
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C R2 D
(A) ]

5%

25%

Gradc V)

n grade 11l and grade 1V)

Figure 2.4 Grades of moyement of a W‘nal joint under a soft end-feel (A)

TP B PR st

mdtlified by Magarey }1985) = Startmg of the range, B = end of

LW e g
ne :Ia[rﬂ RI" = &anng of the

resistance from stiffness or muscle spasm, and R2 = the maximum
resistance which causes the limitation of the movement (modified from
Magarey, 1985)

2.4.2 Direction or technique of mobilization
The four primary directions or techniques in which the mobilization can be performed

on the vertebrae are the postero-anterior pressure on the spinous process or central
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PA, the postero-anterior pressure on the zygapophyseal joint or unilateral PA, the
transverse pressure on the lateral surface of the spinous process, and the antero-
posterior pressure on the transverse process. The technique which is the most
frequently used are the central PA and the unilateral PA mobilization techniques
(Snodgrass et al., 2006). The therapists carry out the central PA technique by
standing at the patients’ head and place the thumb pads on spinous process of the

cervical spine to apply pressure rhythmically in the PA direction (Figure 2.5A). To

perform the unilateral PA technique, the therapists place their thumb pads over a

zygapophyseal joint to apply pr':{sﬁk‘:‘i ‘ /Ily in the PA direction (Figure 2.5B).
A\

Figure 2.5

[ )
For the selection of mohiljzation techniqueg Maitland proposed the guidelines based

on whetrer 8] S48 DIIHIIT RN Aoty or cenaly or

bilaterally {Ma&'&nd et al., 2005)., The guidelghe suggests th%tjthe patients with

ot WA YT HA VMBI (184 4 i

while thé patients with unilateral symptom should be treated with IUPA or rotation
technique (Figure 2.6).
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Cervical Region

I |

Central/Bilateral symptom Unilateral symptom
I I
Central PA technique ~ Unilateral PA technique = Rotation
I I
Unilateral PA technique (2 sides) Traction
I I
Longitudinal movement Transverse technique

Traction

Rotation j

Figure 2.6  Sequence gl#SCleCin fipm_Maitland et al., 2005; page

184).
243 Freque lizay
Maitland et al. (2005) g€ dedappl mobilization at a rate ranging from 0.5
to 2 Hz. This range is sighldF t6 ‘ rted while performing cervical

frequency is suggested when the freatmentaim is for relieving pain. The high

244 Durlﬂgnf mobilk
It is suggested that thegduration of the L, ", treatment session should be less than

T I S—

than subsequentibtretches {Mmt]and et al., EU{IS} Depending on the response to the
prmrloﬁ w ﬂﬂlﬁl Iﬁlﬁrﬂg wgﬁra sions can be
determingd. Iﬁrﬁgh optlmaFyﬁaﬂmt duration can vary w1§d|ﬁhrﬂnt Joint
conditions, each joint should be mobilized for 30 seconds to one minute duration for a
total of three or four sets (Maitland et al., 2005, Petty and Moore, 2004). However,
these numbers are given as a guideline only and they can be adjusted under therapists’

consideration.
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2.4.5 Contraindications to mobilization
The possibility of serious damage resulted from mobilization, particularly cervical
mobilization, may occur if the patients” condition is not suitable for the treatment. So,
the contraindications to mobilization must be kept in mind to prevent from any
serious effect. The contraindications to mobilization are malignancy (primary or
secondary), inflammatory conditions (e.g. osteomyelitis), spinal cord compression,

cuada equine compression, recent fractures, and osteoporosis (Maitland et al., 2005).

2.5 Biomechanical and neurophysi I":\rf' / anisms of mobilization
__-»..".'-"-r |
Many studies investigated@THe HEChanisms 6L I mobilization in reducing pain
intensity and increasing casiCal” ROM in patients.with neck pain. From previous
evidence, two mechanisg hey are the biomechanical and

neurophysiological mec

2.5.1 Biomech
Biomechanical mechanis ng the effect of mobilization
technique on ROM, rather tha ‘;@ Vin, every, a number of studies have to be

investigated before a clear und sianaing o mechanism on ROM can be obtained.

[force at one of the cervical
SPINoOUS process muldﬁl case oe psts (Lee %], 2005). This shows that

the force applied at one gpipous process pgoduces movements not only at the target

vertebra but a]ﬂou%}ﬁa %H Wﬁ w:&}nq:ﬂz ‘ij:m anterior translation

of the target veftkbra resulted in ex ‘ensmn and ﬂexmn muw:ments of the upper and

"’“’“W‘Iﬂ”ﬁﬂ?ﬂmﬁﬂ NYIRE

The recent study repiried
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ANTERIOR POSTERIOR

0 Extension

SR

Figure 2.7 The mo e upper, and the lower segments

However, the increase ving the pressure has not been

reported. If the increased II"@bserved, it may imply that this
mobilization technique can gl iju ity of the connective tissue around the
joint. To produce the permanéntiy clongation of the connective tissue, the forces
LA

applied to the joint-mu gnitude to produce micro-

trauma (Threlkeld, ;.:——______
from 244 to 1136 n . Bu lh@famﬂb used, during cervical

mobilization in asymptmpauc sub_lects were repuned to be in the range of 42.2 to 81.1

newtons (Sn dTTT?uch lower than the
mcnmendedlﬁ.ﬂnc So, m;.n-:iaﬂm produce a permanently change in

a'n ﬁ terpreted with
care b mj aﬁﬂﬁm ;MT mlj H‘adavcr and in

asymptomatic subjects may be different. As a result, an alteration of the connective

h:'# yserved in cadaver ranged

tissue extensibility after mobilization is still inconclusive.  The use of the
biomechanical mechanism in explaining the effect of cervical mobilization technmque

on cervical ROM is also unclear.
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2.5.2 Neurophysiological mechanisms
Neurophysiological mechanism is often used in explaining the effect of mobilization
technique on pain (Melzack and Wall, 1965, Wright, 1995), rather than on ROM. For
more understanding about the therapeutic effect of joint mobilization inducing
hypoalgesia, Figure 2.8 summarizes the overlapped mechanism of the three control

levels; peripheral, spinal and supraspinal levels.

SPINAL SUPRASPINAL
LEVEL LEVEL

Brain
&

1 Blood circulation
1 Threshold of local

receptor
T Muscle relaxation

Secondary
pathway

f

Mobilization

\

Primary.

pathway 7

7
Figure 2.8 sﬁ%gﬁ %Wéﬂ :E}@nﬁﬁrmubuizaﬁun SG =

thel$ubstantia gelatmus.g T= nans:mssmn cell, + and represent the

QﬁﬂﬂWWmmﬂ%ﬂ?ﬂﬁﬁﬁﬂ

With regard to the peripheral level, the oscillatory movements of joint mobilization
can produce pain reduction via several mechanisms. At the application site, the
oscillatory movements may cause an increase in blood circulation around its vicinity
and this may promote clearance of toxic substances such as substance P and histamine
from the painful site (Maigne and Vautravers, 2003). An increase in the threshold
limit of the receptors at the application site has also been proposed as one mechanism.

Besides nociceptor, pain can be generated when the other types of receptors are
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stimulated beyond their threshold limits. These receptors are mechanoreceptor,
thermoreceptor, and chemoreceptor. It has been demonstrated that the repeated
stimulation of these receptors would lead to an adaptation of the receptors and
increase their threshold (Katavich, 1998). However, this phenomenon does not occur
in nociceptor.  Because of defensive mechanism of human body, repetitive
stimulation of nociceptor will make the nociceptor to be hypersensitive. Moreover, it
has been proposed that the oscillatory movement at the end range resulted in

). This stimulates the golgi tendon organ

reduction in muscle spasm (Zusman, 19

and induces muscle relaxation. A\
In regard to the spinal levi 1s proposed (Melzack and Wall,
1965). The gate is loca’t all fiber is responsible for
carrying the afferent imp {upen gate). The large fiber
mreéhanor r.and proprioceptor resulting in
the inhibition of interi€urgh | ¢ SpbsEingalae (SG). This will block the

sich will be sent to the brain

transmits the afferent impailse

pain signal that goes tgffthg
(Figure 2.9). Subseque luced (close gate). The spinal

mobilization reduces pain vi large fiber.

Brain

C fiber
(Small; §) £5

&Y
Figure 2.9 Gate control theory (modified from Melzack and Wall, 1965): SG = the

substantia gelatinosa, T = transmission cell, + and - represent the

activation and inhibition of the impulse, respectively.

In regard to the supraspinal level, the descending pain inhibitory system (DPIS) also

causes the reduction in pain perception (Wright, 1995). There are two different
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projection systems from periaqueductal gray (PAG) in midbrain to the spinal cord.
One is the projection from dorsolateral periaqueductal gray (dPAG) and another one
is ventrolateral periaqueductal gray (vPAG). Mobilization will stimulate these two
DPIS pathways resulting in an immediate hypoalgesic effect (occurred within 15
seconds) and latent hypoalgesic effect (20 - 45 minutes later) (Figure 2.10).

Dorsolateral

/, PAG sesia (non-opioid) —* Immediate defense

Mobilization

Ventrolategal #%\ualgesia (opioid Delayed recuperation
PA

Figure 2.10 Hypoalgesic ir 7 t% bili Zation therapy (modified from Wright,
1995): PAG =jpe :.1-.&,;!?_» d - represent the activation and

inhibition of the i ;

2.6 Summary . Y}

e

y 2

Neck pain is one of thegmast prevalent health problems in population. Among the

several kinds ﬂ%lﬁl@%ﬂﬂ%ﬂﬂt&’ﬂﬁ)@tmn the mobilization

proposed and déscribed by Maitlal.],d has been conducted and learned worldwide.

=S /)
Maitlaﬁsw qﬁlﬁ mﬂ(ﬂ 61 Qﬁq{Iﬂu for neck pain
depending on the distribution of area of symptoms. The JPA cervical mobilization

technique is recommended for treating patients with unilateral neck pain. However,

no research evidence supports this recommendation. Although there are some studies
that provide information on the immediate and long-term effects of Maitland’s
mobilization technique, an investigation on the IUPA cervical mobilization technique
has never been conducted. Moreover, the long-term effect over a treatment period of

this technique still inconclusive.



CHAPTER 111

METHODOLOGY

3.1 Introduction

This chapter describes the study d

procedures, and statistical anal

iﬂ, characteristic of participants, materials,

Prospective, repeated meastfites™tidy degign wa \: investigate the effectiveness

3.2 Study design

of the TUPA cervical mg ting unilateral neck pain. The
protocol was approved” byfthe Eihical Reyie mmmiliee for Research Involving
Human Subjects and/ , Health Science Group of
Faculties, Colleges and In ersity, Thailand (Appendix A).
3.3 Participants

Y]
dfrom @iems at the Health Sciences

3.3.1 Patients 7
Patients who had unilﬁml TN
Service Center, Chulalongkorn University. The neck symptoms could be perceived as

pain, ache, or ﬂ;%ﬁ ’3:%%:.%‘51 w E’ﬁﬂ % cervical spine in the

area between th@lsuperior nuchal lm.g and the 1% thnramc vcrtchra that was provoked

| 'ﬂﬁﬁeﬂﬁm‘ﬂﬂﬂﬂ ‘ﬁ‘ﬂ"“ o
extension of the symptoms down the upper extremity of the same side of neck pain

was also possible. The patients were eligible for the study if they aged more than 20
years. They had to have unilateral neck pain both at rest and on worst movement
greater than 20 out of 100 millimeters (mm) on visual analogue scale (VAS) to allow
for any clinically important changes to be demonstrated (Ostelo and de Vet, 2005).
Their neck pain had to persist for more than 2 weeks to control for any confounding
factors from the possible spontaneous recovery of neck pain within this period. They

had not received manual treatment for neck pain in the past month to prevent
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confounding effect from previous treatment. Patients were excluded if they had the
following features: (1) any contraindications to cervical mobilization, for instance,
malignancy, inflammatory or infectious disease affecting the spine, fracture in the
cervical spine, positive neurological sign that indicated the problems of the central
nervous system (Maitland et al., 2005), (2) history of cervical spine surgery, and (3)

communication problem.

One physical therapist with 2-y¢ H imicd] ce in using manual technique and
one assessor involved in tHiS Sy, Th thM responsible for performing the
physical examinations & 1 ment details such as grade of
IUPA cervical mobiliz - The assessor, who did not
involve in the assessn or taking and recording the

outcome measures includ NDI, and GPE.

3.4 Materials

3.4.1 Visual :nalugue;, ‘5-:
VAS was used to meds

that is 100 mm lnn )

:'_p e scale consists of a line
c pain” (Figure 3.1). This
measure was found -H. suitable and sensitive for lﬁcting improvement in pain

intensity (Ostelo and de®Vet, 2005). The patients were asked to report their pain at

ot i B Y] SEUES PRI NEY S v e, Toe s

from the “no ﬂin end to the mark made hyahe patients was, recorded as pain

G ) B GV A191Y 9 1 B s it

relevant fOstelo and de Vet, 2005).

No pain Worst possible pain

Figure 3.1  Visual analogue scale (VAS)
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3.4.2 Cervical range of motion instrument (CROM)
CROM (Performance Attainment Associates, St Paul, MN) was used for measunng
cervical ROM in this study. This instrument is similar to eyeglasses and consists of 3
inclinometers (Figure 3.2). These 3 inclinometers are attached to a frame and each
inclinometer is responsible for measuring the cervical ROM in the sagittal (flexion
and extension), the frontal (lateral flexion), and the horizontal (rotation) planes. The
inclinometers in the sagittal and the frontal planes use a gravity-dependent needle

while the one in the horizontal p!ane \1’7 a magnetic needle with a magnetic yoke

wom on the neck to indicate ROM

Figure 3.2  The cervical s strument: (A) inclinometer in the
honzgrgal plane, (B} inclinometerinth nial plane, (C) inclinometer

in the's

The validity o w ographic method was
reported to hﬁ ﬁ\rﬁ: gl.% mﬂiﬁ‘l‘% , 2002) with the
Pearson’s r corr?':'lahons 0f 0.97, 0.98; 0.82, and 084 for flexion, extension, left lateral
0] D T A 13 FR bl i
in the nfeasurements of left and right rotations when being tested against an
optoelectronic system with the Pearson’s r correlations of 0.94 and 0.89, respectively
(Tousignant et al., 2006). In addition, the reliability of CROM for all movements was
reported to be high with the intraclass correlation coefficient (ICC) values of 0.84 -
0.95 for intra-observer reliability and 0.73 - 0.92 for inter-observer reliability (Youdas

et al., 1991). In this study, the result of intra-observer reliability study was excellent



26

(ICC (2.4 = 0.85 - 0.98) and the minimal detectable change (MDC) was less than 10
degrees (Appendix C).

3.4.3 Neck disability index (NDI)
Thai Neck Disability Index (Thai NDI) (Appendix D), which was cross-culturally
adapted by Luckumnueporn (2007), was used for measuring the neck-related
disability of the patients. It comprises of 10 items that are related to activities of daily

life. The first question is about their pain intensity occurring at that moment and the

other questions are related to ¥ .;,“' dgessing, lifting, reading, headaches,

concentration, driving, slee .._‘_“__1___ ik, andfels P Each item is scored from 0 to
5 in which the higher score maitites the gr ility (the total score varied from
zero to 50). After the painé \ tionnaire, the NDI scores were
transformed to percentagg // / ‘ \ - rted to be a valid and reliable
instrument for measuring @€ckid, s with MNP (Luckumnueporn,
2007). Test-retest rels@bily ] r“‘-' ﬂr"‘iﬁ\h\ \ 90). The standard error of
measurement was equa T pe \‘ s 7.40 percent.
3.4.4 Global perceiyed eifee

The overall perception of the p ;ﬂ f""} syiplem was assessed by a 7-point rating
scale (Appendix E) thi ; asks aboul edthange after the treatment

which can range fragiif ) 2 = much improved, 3 =

slightly improved, 4 =E change, chtlv wo me@ = much worsened, and 7 =

worse than ever. It was fpund that the changes of GPE scores of at least two points on

thie scale wnu]ﬁ%ﬁl@ ﬁ@ma‘w E’n’}ﬂ ﬁu and de Vet, 2005).
e B 394 1 WAL, .« e

comfortably (Gymna Uniply, Pasweg 6a, Bilzen) was used in this study (Figure 3.3).
This allowed the therapist to perform the IUPA cervical mobilization technique with

appropriate body mechanics.
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Figure 3.3  The couch

3.4.6 Wooden V R
The wooden chair that hadghc backres \ Drting from thorax to sacrum was

used. The height froffi thgfflg# ¢ Sedh was 45 eentimeters and from the seat to
the top of backrest 18 ¢ t dimension was 40 x 45
centimeters. The patieni§ wgre ed 1 SiE with sir back against the backrest. This
was to prevent any conipe i - the thorax to the cervical

movements.

3.4.7 The piw
The pillow with ﬁ;ﬁ put on the patients’ laps.
This was to facilitate t relaxati
of the cervical ROM.

ﬂ‘lJEl’J“ﬂWlﬁWEl']ﬂ‘i

I'Il;ll'i"ﬂl'

l?:i'i,ﬂmﬁcﬁmmj;?ﬂﬂilﬁﬂlﬁ?:

beginning of each movement.

o@ers during the measurement

3.5 Procedure

All patients received the participant information sheet (Appendix F), explaining all
information of this research such as background and rationale, expected benefit,

objectives, and methodology. The patients who agreed to participate were required to
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sign the informed consent (Appendix G) before taking part in this study. Initially,
they had to fill out a screening questionnaire (Appendix H) asking about demographic
data and the characteristic of their symptoms. Next, the therapist performed
subjective and objective examinations. The patients were examined in prone position
with their forehead resting on their overlapped palms. The patients for whom the
cervical mobilization was indicated (found abnormal mobility of the intervertebral
movement during passive accessory movement examination), the treatment details

such as spinal level and grade of mn tmn were selected and recorded (Appendix

C). This selection of techniq cs apist’s discretion and based on the

x“
initial and subsequent examinalions as c ed by the Maitland’s approach
(Maitland et al., 2005). THE pa ' spasm, and resistance being
produced during the obie

cervical level(s) that wa

into account. In brief, the

*‘lg
: / / f b \\\‘ the one that resulted in the

reproduction of the paticafs ammed for its intervertebral

mobility. After the & i assessor began to measure
cervical ROM and paingfite .' NDI was also completed by the
patients as baseline data.
The assessor gave uniform 1 ndix 1) to the patients in order to set

starting position an g,,- ntgWwhich consisted of flexion,

extension, left laterg//flexion, right laf i gtation, and right rotation.
The starting position \g to si : mir@, lean back against the chair,
rest arm on the pillow hat placed above their laps, position hips and knees at 90

degrees, and ﬂcwq lv.llﬁrm@ Wﬂqﬂﬁth” patients worn the

CROM and pofifioned their ccrwc%] spine in ncutra] position. Thc neutral position

was dﬂ:mqﬂoz ﬂﬂ ? W E]thuut rotation)
(McNatr:Ft al., An imaginary h om the corner of the eye to the ear was

parallel to the floor and the angles between each shoulder and the cervical spine were

symmetry (Figure 3.4B).
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Figure 3.4 (A) Staﬁng“ ring th@}:ewical ROM and (B) the
CROM pc}gmon

YHANUNINYNT

With assistancefffom the assessor, all 3 inclinometers of the CRDM had to indicate 0

:’:f;z:f»gmmm SR

preventing any compensatory movements (Figure 3.6). The cervical movements were
performed in order, i.e., flexion, extension, left lateral flexion, right lateral flexion,
left rotation, and right rotation. With this sequence, no systematic error was exhibited
(Appendix C). The patients were asked to perform each movement twice. The 1®
repetition was warm-up and the 2™ repetition was collected and recorded in the data

collection sheet (Appendix J).
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Figure 3.5 "ﬁ{e cervical movements in six digections: (A) flexion, (B) extension,

Q“ W @Mﬁ@%ﬂ‘um f‘a“%q ‘qua}g‘l rotation, and

(F) right rotation
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Figure3.6  This picturem = gwent the compensatory movements

After obtaining data fi aﬁ&?@easur&d the patients™ pain
intensity, i.e. pain at res enl. ."'ﬂihen the measurements were
completed, the therapist gre éd i I tm.d and performed the IUPA

cervical mobilization téChnj ig def _lTed feature of the mobilization
technique that had alreac ablis ri e examinations was followed.
The treatment was standafdizéd’ w@c therapist performed 3 sets with
approximately 1 minute ﬂver..ﬂgsv;zﬁga ymgmt of each treated cervical spine
level (Petty and MF&'& 2004). jf sets could slightly be

g

Figure 3.7  This picture demonstrates the application of the IUPA cervical

mobilization technique
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After the therapist left the treatment unit, the assessor returned to collect the post-
treatment data by instructing the patients to perform cervical movements in the same
manner as those for the pretreatment data. The whole intervention period took
approximately 45 minutes. Patients were instructed to return twice a week for 4

weeks. An appointment card was given for reminding the date of the next visit.

Throughout the 4-week treatment course, the patients were asked to refrain from other

treatments which could affect their symptom to prevent any confounding effects on
i

the results. But the patients we ca

\\\H

'T-' 1/ g continue general exercise that they had
received prior entering into (histfal. The efSureMents of pain intensity and cervical

ROM took place every botlpretreatme Landpo st-treatment while the NDI was

.

measured only at baseline and 3 ka “nt of the 8. visits. The GPE was measured
at pretreatment of the 5

The treatment might

- )r ped, be ? Omf 1 @ all 8 visits if the patients
developed a serious ad¥ers€ gffects andi he ‘\ ronsidered that mobilization
technique was no longer p%ﬁ,ﬁ owever, the patients would be
considered to have recovere «f Ak -f: j t ity of pretreatment measurement

less than 10 out of 100 mm on- V& an seven consecutive days. These

patients would stop ec any treatn ‘ere asked to continue all
planned measuremen5until the 8™ visit. X |

y 2

3.6 Statistical analyses ¢

ﬂﬁﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂﬁ

Data were ana ed with the Statl‘;tlcal Fackage for the Soma] Sciences (SPSS)

. A
measuresjtaken at each visi e signific erence level of all outcomes was set

at 0.05. Normal distribution of the quantitative data was assessed by means of the

Kolmogorov-Smimov test.

To investigate the effect of the IUPA cervical mobilization technique on pain and
ROM after each visit in comparison with baseline, one-way repeated measures
analysis of variance (ANOVA) was used. If any significant differences were found,

posi-hoc analysis was carried out using Tukey’s honestly significant difference test to
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detect significant differences between the data taken from the 2™ to the 8" visits and

the baseline.

To investigate the effect of the IUPA cervical mobilization technique on the NDI
values after the 4-week treatment course, the paired f-test was used. The NDI values
taken from the baseline and the 8" visits were compared.

To investigate the effect of the TUPA ical mobilization technique on GPE, the

patients were classified into three cah . : fhe patients who identified themselves

as completely recovered and'much: #hries were classified as “improved”
group. Those who identi FE@"tieHselvel E ﬂu-.-;;- no change, and slightly

worsened categories were
themselves as much 3 e 88 et were classified as “worsened”
group. The percentages gifpaticatsn the Simproved?, “unchanged”, and “worsened”
groups were calculate AN N

AULINENINYINS
PMIANTUAMINYAE



CHAPTER 1V

RESULTS

4.1 Introduction

The results of this experiment are presented sequentially. The patients” demographic

Recruitment of patien P was conducted over a 5-

month period from Sgpten orty-two unilateral MNP

patients dropped out from the s isit due to time constraint. A total of

15 patients completed 8" vi ignts reported any adverse effect.

9

42 unilatera] MNP ¢ &

e 1846 Y| Y1 TN DT

4“ P 2 excluded acce;ding to
20 invited for the trial
2 drop out of the second visit
» (personal reasons)
3 drop out of the third visit
! (personal reasons)

15 follow up at 8 visits

Figure 4.1  Flow chart describes the participation of patients through the trial
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Table 4.1 Means and standard deviations of the demographic data of the patients
at baseline (n = 15).

mechanical neck pain patients (n=15)

Grender
Male |
Female 14
Age (vears) 41.07 (10.51)
Duration of symptoms {days) 365 - 1460
Pain VAS (0-100 millimeters)
At rest 41.20(16.21)
On worst movement 56.53 (15.36)
Cervical ROM (degrees)
Flexion ""-_' 49.93 (10.44)
Exiension S 5127 (1237)

37.07 (9.62)
38.40 (8.29)

Ipsilateral flexion
Contralateral flexion

Ipsilateral rotation 51,13 (8.63)
Contralateral rotation 62.00 (2.75)
On worst movement 44.60 (10.36)

Neck Disability Index (per 29.30(12.20)

Number of level ireated
1 level
2 levels

3 levels

4.3 Sample size call:uBiun 1

Retrospective ﬁ.% é@cﬂtﬂ %{uﬂ it 19§33 for the clinical study

pertaining to risks of enrolling eit?er an inadequate number of subjects or more

: : £ ./
I 0 AN AR 7 D B S
The estimation of the sample size requires four slatistical elements:the significance

criterion (a), sample variance (o°), magnitude of the minimum clinically significant
difference between the level of treatment means (8), and power (1-p) (Portney and
Watkins, 2000). The significance criterion is usually set at 0.05 (p<0.05) by which
the null hypothesis is falsely rejected. For p of 0.2, the power is 0.8, which is the
minimum power required to accept the null hypothesis. The formula for sample size

calculation (Kamolrattanakul et al., 2002) is shown in Figure 4.2.
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(Za2 + 2p)" &

n="—___
52

Figure4.2  Formula for power and sample size calculation. (n = sample size need

in the trial, z = area under normal curve, 6" = sample variances, 6 =

magnitude of the minimum clinically significant difference between

means of the treatment result in each visit, a = level of significance, p

a false null hypothesis)

eificant difference of each vanable

y
\)
were set at 20 mm for ' Qste :\ |

of greater than 80 fyeved dor all eomparisons (Table 4.2). This
Table 4.2 Summary of

power to test for & rence in observed pain intensity and
cervical ROM inthis sty fu of subjects tested = 15)

Pain intensity

Al rest X ! 8.5
On worst mo . o 20.0 &/ 1 6.5
caron B 18 AN YT I WY 3
Flexion 1' 10.0 11.3 10.0
Extepsio ¢ 1 Iy 7. & 90
wm AN TURANINERE 2
Con teral flexion 10. A 22
Ipsilateral rotation 10.0 10.1 8.0
Contralateral rotation 10.0 10.2 8.2
Om worst movement 10.0 208 4.8

6 = magnitude of the minimum clinically significant difference between means of the
treatment results in each visit, 6° = maximum difference of each sample variances, n =
the number of patients required in this study
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4.4 Pain intensity and cervical ROM

Raw data of pain intensity and cervical ROM of 15 patients are presented in Appendix
K. Baseline and post-treatment data of pain intensity and cervical ROM of each visit
are shown in Table 4.3. Both pain at rest and on worst movement decreased
continuously until the 8" visit. Pain at rest was reduced from 41.2 to 2.2 millimeters

and pain on worst movement was reduced from 56.5 to 5.0 millimeters (Figure 4.3).

intensity and cervical range of motion

Table 4.3 Means (standard deviations
ata o pent data of each visit (n = 15).

(ROM) of baseling da

Post  Post Post Post
5 [ 7 g

Oulcome measures  Baseln

Pain intensity imillimerers)
‘ 4 1.8 24 2.2

At rest : Wl a7 \\ (8.3) (10.8) (5.1) (4.9)
On worst ; 435(2 \.x 22 126 63 50

movement % (12.1) (13.2) (9.7)  (79)
Cervical ROM (degrees)
499 | 478510 4 1 520 516 519 500
Flexion (104)  (6.3]>=ts2— (5.8) (6.6) (6.7) (7.5 (6.6)
55 568 569 573
Extension (8.7) (8.8) (7.7)
Ipsilateral , 7.2 371 370 369
flexion (6.9) 146.8) (7.5) (7.6) (6.6)
Contralateral 384 € =401 407 404 400 3901 394 396
= AUy MININEnf e @ o
Ipsilateral ﬁt 1 63.7 61 2 641 64.7 653
rotation (7.3) @6 (6.4) .nﬁ 2) [6 4) { (52)  (5.1)
cons | ﬁﬁﬂ@Miﬂﬂsmﬂ&lﬂ w1 663
rotation § (9.8) (64) (7.5 (7.3) (58 (6.1) (6.5 (57) (64)
On worst 44.6 468 477 48.4 478 47.5 473 47.7 48.1
movement (104)  (9.6) (9.9) (102) (9.5) (12.1) (11.6) (11.2) (11.2)

Post X = the post-treatment values of visit X
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Pain intensity

60 —&— Pain at rest

—&— Pain on worst movement

Pain intensity (0 - 100 mm)
"
o

a appointme

. st-treatment data recorded at

Kolmogorov-Smimov test 4" the normal distribution of the
epeated measures ANOVA found
statistically significanh ¢ P dpain jon worst movement (p <

0.001) (Table 4.4). Do BE I active cervical ROM in

. s i |
all directions were foung {p > (.05

ﬂ‘IJEI’J'VIEWIﬁWEI'm‘i
Qﬁﬂﬁﬂﬂ‘imﬂﬁﬂﬂmﬁﬂ

quantitative data of this stu udyy
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Table 4.4 Results of one-way repeated measures ANOVA tr:shng for the
difference between the data taken from the 2™ to the 8™ visits and
baseline.

Finn p-value

Pain intensity (millimerers)

Al rest 24.431 =< 0.001*

On worst movement 39.38] < 0.001*
Cervical ROM (degrees)

Flexion 0.581 0.791

Extension 0.224

Ipsilateral flexion 0.859

Contralateral flexion 0413

Ipsilateral rotation 0.174

Contralateral rotation 0.123

On worst movement 0.296

*p<0.05

To determine which vis the baseline, post hoc tests
5. The results from the Tukey's
honestly significant differg st ated the significant reduction from
gsomvards (p < 0.005) and the significant

it ongards (p < 0.005)

were performed and the rg

baseline in pain at rest after

reduction in pain on-yors

Wy Y |
Table 4.5 Pairwi ea eslTand pain on worst movement
betw e data taken from the 2™ to the8" visits and baseline.
BIPG  B-Bb: ~ B-Post
Outcome measul 3 : 8
Pain intensity rm:ﬂrmﬂtrx) ¢

sgr:z‘-}l w TRANGOIH B Kt V8 Bl oo

1240 21.33*% 2747* 33.53* 44.33% 4393* 50.20* 51.53*

B-Post X = the difference scores of baseline scores and the post-treatment scores of visit X
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4.5 Neck Disability Index

Raw data of the percentage of the NDI values which obtained from 15 patients are
shown in Appendix J. A mean decrease of 16.3 percent was found (from 29.3 percent
at baseline to 13 percent at the 8" visit). Paired t-test demonstrated significant

difference in the NDI scores between baseline and the 8" visit (p < 0.001).

4.6 Global Perceived Effect

The results of GPE measureif ‘f,“‘ owfidfid¥ble 4.6 and the raw data are shown
in Appendix J. GPE scfé Tecaided Fom efieatiient of the 5" visit showed that
there were 66.7 percent giPau€ats feported them.GPE as improved, 33.3 percent
I;/ 1 ng -\\\{\\:\\\M d their GPE as worsened. At

reported their GPE as un

the 8" visit, 73.3 percent

LI
ALl

Table 4.6  The number g :
the 7-point $Calg'caleg
8™ visits (n =

slobal perceived effect in each of
m pretreatment of the 5™ and the

Global perceived effect Pretreatment Group

of the 8™ visit

1 = completely recov 11 improved
2 = much improved
3 = slightly improved 4 unchanged
4 = no change
5 = slightl

slightly worse ‘-ﬂt} ﬂwcncd 0 worsened

el s 1o{ R en o100 Zon01n con
L1 ¢ -
QRIANNTAUNMING1AD



CHAPTER YV

DISSCUSSION

5.1 Introduction

effect of the IUPA cervical mobilization

This current study demonstrated the

A
technique in treatment of patients. H:{i

1 - i/’ /_- with unilateral neck pain over four
weeks. The results showedsthar the 1TUPA* e .9] mobilization technique could
reduce pain intensity boff"iF&Sand Sn w Vement, improve NDI, and GPE

while it had no effect og i all directions. These findings

partially support the effeci¥c / - ?N\'\“ ' '_c-n technique in this group of

patients.
5.2 Effect of IUPA moliliz at:
yni for both pain at rest and pain on

The similar pattern of pai

worst movement (Figure 4.3). ~TF 4e_4-week treatment course, both pain

parameters reduced @

el§ 90 percent from baseline.
The reduction was gl : B0l the 4" visit at which the
reduction became sm@n nding might be rel@d to the floor effect of the
treatment technique. Afigr the 4" visit, both pain parameters were lower than 10 mm

on the VAS ﬁ%ﬁ%ﬂﬁ@nﬂﬁa ﬁﬂ%ﬂ From the previous

studies, it was d@&monstrated that at :’.}x weeks after receiving the cervical mobilization
=™

s
could wmwx‘ﬁ ﬂﬂ m‘)?maﬁ ﬂ:‘ﬂ: et al., 2002,
Hurwitz gt al,, 2 ; e reduction was more than mm on VAS. Due to the

differences in the kind of pain parameter from this current study, comparison between
studies is difficult. The pattern of the continued decrease of both pain intensities
since the 1% wisit also suggests the cumulative effect of the IUPA cervical

mobilization technique.

Immediately after the 1¥ visit, the mean reduction in pain at rest was 9.4 mm and this

magnitude was similar to the reduction of 10.5 mm found immediately after the
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muscle energy technique in the similar group of patients (Cassidy et al., 1992).
However, the magnitude of reduction was much smaller after the mobilization by
sustaining of the patients” neck in the cervical manipulated position (4 mm)

(Martinez-Segura et al., 2006).

The reason for the discrepancy among studies might relate to the differences in the
extent of the treated structures. The IUPA cervical mobilization and muscle energy

technique effected a greater numbers ical spine levels than the sustaining of the

patients” neck in the cervical ) . In this study, all cervical spine

levels that were deemed to atients” symptom were mobilized

with the IUPA cervical 70 n. w-ﬁe than one zygapophyseal
joint were treated. stle | energ “technique, the hypertonic muscles

on worst movement, Jig |

After 4 weeks, it is intgresting that the paip on worst movement showed a faster

positive nutcnﬂ %%’&%W!Wﬂ ’?rﬂr%sticany and clinically

differences in pflih on worst mnvem‘gnt were firstly observed after the 2™ visit while

. — e :
e R R ] A AT A Y e e, o voul
take at lgast 3 visits for IUFA cervical mobilization technique to demonstrate its

effectiveness on pain reduction.

If both pain intensities were considered together, the findings of this study might
suggest that the IUPA cervical mobilization technique could not cure the patients
within 4 weeks treatment course. No patients rated both of their pain intensities of
pre-treatment measurement less than 10 out of 100 mm on VAS for more than seven

consecutive days, within the 4-week treatment course (Figure 4.3). In respect of pain
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at rest alone, however, the patients were deemed to have recovered since they
received the 4™ treatment. The mean magnitude of pain at rest started to fall below 10
mm after the 4™ visit and it tended to continue falling thereafter. In respect of pain on
worst movement alone, it would take at least 7™ visits for the patients to be considered
as recovered. If the treatment course would have been extended to 4.5 weeks, the
pain intensity less than 10 out of 100 mm on VAS for more than seven consecutive
days might be observed. The pain intensity obtained from the 9™ visit would help
verifying this hypothesis.

5.3 Effect of IUPA mobilizatis iquie ical ROM
Mo statistically significa 1il? / ‘\u i RO um baseline were found after
the patients received the | nlquc (both immediately and

after each visit), The chafipes’y \ wnhln the range of 4 degrees

which were consideref not bg xh &.‘1}\ \
These results were congistg _ith r %

o -‘.\ 5 degrees (Cassidy et al., 1992,

F

ot greater than 10 degrees).
3 unilateral neck pain patients
which reported the maxingl ifprove

Martinez-Segura et al., 2009). =

The minimal incre Flated to the amount of the

——————— Pisl. As it was reported that
nechive @uc is much higher than the
force applied during m@; ion (see Sc tion 2.5.1 for details). Besides that, all

patients in thﬂ %@%ﬁ i) ﬁow Bibice] TT0G extensibility of their

connective tissu# might have dec'rﬂaéad or changcd In addition, aII patients recruited

in mtsamvam ﬁ)ﬂﬁn with normal
(Table 5¢). As a result, any obvious tmpmvement imn cerwcal in this study is

unlikely.

mobilization f'nrccs ’)

the force required fo gthe

It was surprising to find similar changes in cervical ROM in all directions. The
differences in magnitude of cervical ROM between each direction were 0.3 — 1.0
degrees. It is expected that the effect of the IUPA mobilization technique on cervical
ROM should be asymmetrical. A greater effect on one side than the other should be
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noted either in the cervical rotation or lateral flexion. This may be implied that the

IUPA cervical mobilization produces non-specific effect on cervical ROM.

Table 5.1 Comparison of the cervical ROM of patients in this study with the
normative data investigated by Youdas et al. (1992)

Cervical ROM Age (years)
(degrees) 20-29 30- 39 40 - 49 50 -59
Flexion 48 - 64 5 = 59 47 - 56 43 -47

(42-68) 6§ (28-72) (30 - 70)
Extension 52 - 76 hr / 46 - 60 30 - 68
(65 RN 15264 == (45 - 102) (30 - 98)
Lateral flexion IF-SY T = 24 - 44 27-38
(300 - ey (20 - 65) 20 - 50)
Rotation ¥e - 1 f N e 0-73 55-64
- g \\\‘_ﬁ‘s\k . - 80) i35 - 80)
Mormative data of cergagal RO _ am_Ybudas ¢
5.4 Effect of IUPA mohalizafi
ARl 1 g L :
At the end of 4-week treatfiient wathy th gervical mobilization technique, a
significant improvement from ‘baschne in of disability was found. The 16.3
o __"‘ -I.‘-
percent decrease of NDI ~“Scorés g, than, 7.4 percent of MDC
(Luckumnueporn, "7':——'— _:"':d clinically relevant. This

e
5

suggests that the IUP/ li 10k 0t for patients with unilateral

neck pain.

coreenoE W ANEITHEIDS, o
o TN TSR I Y T

However, it may be difficult to conclude that the effects of these two techniques are
equal because there are many factors that could influence on the results. For example,
the number of visits of the previous study was less than that employed in the current
study (once a week and twice a week, respectively). With more than one technique

used in the previous study, this may result in the comparable effect to only one

technique used in the current study.
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Comparison with the single Chiropractic mobilization technique (Hurwitz et al.,
2002), it seems that the reduction of the NDI scores in the current study were greater
than 11 percent reduction of previous study (Hurwitz et al., 2002). However, there
are many factors that may contribute to the different effects between these studies
such as the differences in symptom distribution of the patients, the follow-up period,
the number of visits, and the additional treatment. Therefore, the comparison of these

two techniques may still be inconclusive.

. J_i h
Most patients had improVed o5 i ‘Mg measured at the 5" and the
8™ visits. This suggests tharffe i A mobiliz KH nique is effective in treating

I percentage difference between
the 5" visit (66.7 percent)fic he §7 .ﬁz suggcsts a slightly change in
the patients’ sympton irds ihe ciy atment. This finding might
be related to the ceilir Ci . ue. After the 5" visit, the
majority of the patients re ) ‘ on worst movement lower than
6 mm and 13 mm out of urther improvement is therefore
limited.

After 4-week treatmgif, I hii improved from neck pain
in the current study 95 similar te FpoTicd bymrwiﬂus study (68 percent)
(Hoving et al., 2002). ng ver, this ﬁndmajnust be interpreted with care. There are

several facmrsﬂ %Mawrﬁ $4iiGp 34 B el B Ptients” expectation and

motivation that fiday have an mﬂuen-:ée on this result

1) 188
5.6 Ove Eﬂecﬁ qg mobiliz llwn technique %:'-Ir trﬁing patients with

unilateral neck pain

In general, the IUPA mobilization technique produces positive effects on all outcome
measures except the cervical ROM. The technique tends to have a greater therapeutic
impact on the subjective outcome measures in comparison with the objective outcome
measure. Pain, NDI, and GPE showed consistent positive response after treatment.

This suggests the close relationship among these outcome measures. These findings
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support the widely known concept that pain is a crucial parameter that influences on
patients” affection and functional activities. It might be possible that the perception of
pain reduction would induce the patients to be satisfied with the treatment and allow

them to participate more on their daily activities.

Although there are two mechanisms used to explain the effectiveness of mobilization,
these current results are inconsistent with previous literature. The reduction in pain

but no change in cervical RO tghl suggest the dominance of the

neurophysiological mechanism ¢ echanical mechanism of the IUPA

mobilization technique. Thesli fﬁ_; lI cervical ROM implies an even
l]lt}' of each cervical segment.

of the ITUPA technique would

smaller or no change in
The only mechanism that

be the neurophysiologicals

5.7 Limitations of this's

.5\
The results of this studyfsh If‘% considered some limitations. First, the
patients participated in this gfud, WEIE (L onie stage. These results may not be

applied to the patients with acute =-r-:::',. sondition. Second, the effectiveness of
the IUPA technique Wy rer if it a control to be confident
that these therapeul ;?:fa' very. Third, the patients
recruited in this stud)Ead ode Sily. ﬂe different finding may be
found in patients who hageggh level of pa'w’intensity. Fourth, this group of patients

had small Iimiﬂnﬂ%%%ﬁcﬂﬁﬂﬂﬁiou& limitation, it may

provide differerfiresults. Finally, thc measurcment of pain on wnrst movement was

e R T

So, it is difficult to track the change in pain on worst movement. For further study,
the pain on worst movement should be assessed by referring to the same reference

point.
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5.8 The suggestion for further study

These results partially support Maitland’s recommendation that the patients with
unilateral neck pain should be treated with IUPA technique. The recommendation
that the patients with bilateral neck pain should be treated with bilateral technique has
not been proven. The results of this study suggest that the IUPA technique is
effective in reducing pain intensity of unilateral neck pain patients. If applying

unilateral PA mobilization to the side
™

good therapeutic effects invhilateral r L I"lhis suspicion may be the new

hypothesis for further stud

of neck pain is effective in reducing pain

intensity, application of this

AULINENINYINS
ARIAINTAUNN TN



CHAPTER VI

CONCLUSION

This study has implication for the treatment of the unilateral neck pain. The results

indicate that the IUPA cervical mobilization technique is effective in reducing pain

(both at rest and on worst movement

j ucing disability, and improving GPE. But

AULINENINYINS
ARIAATAUNINGIAY
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APPENDIX A

Ethical approval granted by the Ethical Review Committee for Research
Involving Human Subjects and/or Use of Animal in Research, Health Science

Group of Faculties and Institutes, Chulalongkorn University, Thailand
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APPENDIX B

VISUAL ANALOGUE SCALE
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APPENDIX C

PILOT STUDY

C I Introduction

Of all the instruments used for meas

ing cervical ROM, CROM is one of the
advantageous devices which are.uSed b gsearchers. Its validity and reliability
have been established as préser . Nevertheless, the investigation
on intra-observer reliabilit I8 cervital ROM using the CROM in a specific
population is recommendeg study, theréfare, aimed to examine this intra-

observer reliability in patig
C 11 Objective

To examine the intra-ohgery@r “rélahility 1 asuping cervical ROM using the

CROM in patients with unilg

C 111 Hypothesis

The cervical ROM co -';1 v “ROM in patients with unilateral

neck pain. ¢ a Y
AUYINBNINYINT

C IV Study design

o ARDAD TN o

measuring cervical ROM using the CROM in patients with unilateral neck pain. The
protocol was approved by the Ethical Review Committee for Research Involving
Human Subjects and/ or Use of Animal in Research, Health Science Group of
Faculties, Colleges and Institutes, Chulalongkomn University, Thailand (Appendix A).
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C V Participants
A separate group of 15 unilateral neck pain patients from those who were recruited in

the main study participated in this study. The inclusion and the exclusion criteria

were the same as those described in Section 3.3.1. All patients signed informed

C VI Materials and methods

consent before taking part in this study (Appendix G).
The materials described in Si

who performed the certies

measurements of cervical BN Jr
the sessions. In brief, all g Dé \\\
aC)

this study. The same assessor
'_ this study was tested. The
SI0 ns with 5-min break between
er. un'rmd cervical movements in
ral flexion, right lateral flexion,

\ performed repeatedly three
repetitions. The 1™ repaifitiof ‘ w; ecting data and the other two
were collected for further gha l?;gg \\ rocedure using the CROM was
described in Section 3.5. Betwsen-ni 3 s, he assessor removed the CROM

six directions in order lrow

left rotation, to righw¥otafioy

from the patients” head and allowed the ¢ is to move around the assessment unit.

The cervical ROM data

o & orded on separate sheets
(Appendix M). . A

E 2

C VII Data analysis

AULINININYINT

SPSS suﬁware%ackagc for Wmdnws was used to analyze all data. For all

mwmﬁimm BB e
the mtr liabili us e CROM., the

cervical ROM data taken from each cervical movement was examined separately.
Two pairs of the cervical ROM data were tested. One was between the data taken
from the 2™ repetition of cach session and the other was between the data taken from
the 3" repetition. Initially, the paired r-test was used to assess whether there was any
systemic difference in the cervical ROM data obtained from both sessions — i.e.
within each pair comparison. Two reliability coefficients were calculated: the intra-

class correlation coefficients (1CC) and MDC.
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The 1CC5,, was used to test for the level of agreement between the cervical ROM
data obtained from both sessions. The 1CC values were interpreted as follows: the
values less than 0.25 indicated no reliability, 0.25 - 0.50 indicated fair reliability, 0.51
- 0.75 indicated good reliability, and more than 0.75 indicated high reliability
(Portney and Watkins, 2000). Between the two pairs, the pair that produced a
relatively higher ICC value in most cervical movements was selected for further

analysis. This pair of data was then recorded in the main study.

The MDC were used for contes

repeated measurements. Thes e unit of the measurements. In this

study, these reliability COCIicients wsepmtely for each cervical
movement. The MDC mula: 1.96<xSEMx\2. In this

formula 1.96 is the stapd® ith a two-tailed 95 percent

amount of error that associated with

e fact that the measurement
error is from the firstfind #hg ;; 4 « Beekerman et al., 2001). SEM
was calculated as SD,
(Hopkins, 2000).

confidence interval and

ance of the difference scores

C VI Results

Fifteen unilateral ne ij i"{ ed between 19 to 71 years,

completed the study. ' Their mean age was 39.73 yea iwith a standard deviation of

15.54 years. Mean valugsdor cervical ROM; in all directions are given in Table C L

i %lﬂ’l ww FWHINI
AR AINIURIINA Y
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Table C1  Means (standard deviations) of the cervical range of motion in each
direction (n=15)

Motion Means (5D}
Al Al Bl B2
IFlexion 52.13 (4.50) 52.33 (4.56) 52,73 (5.69) 32.13 (6.00)
Fxtension 60.80(11.59) 60.87 (11.35) 61.07 (10.55) 61.00(10.43)
Lefi lateral flexion 40.67 (6.62) 40.20 (6.56) 40.67 (6.60) 40.13 (6.82)
Right lateral flexion 40.80 (7.02) 40.67 (7.27) 41.60(6.12) 41.53(5.91)
Lefi rotation 68.67 (5.03) 67.60 (5.23) 68.13 (5.16) 68.20 (4.92)

_Eht rotation

= the data of the 2"" pe
rcpemmn from the 1¥ sessiomg
B2= the data of the 3™ repelilic

66.07 (5.71) 65.47 (6.04)
! session, A2 = the data of the am
rep-el:tlun from the 2™ session,

Comparisons of the ceg ition but taken from different

sessions, paired r-tests démofS el notsystemic i ffefences (p > 0.05) (Table C I1).
The ICCp.;, values calg e \data ranged from 0.85 — 0.98
\ ranged from 0.85 — 0.97. As,
. the 1CC;, values obtained
culation of the SEM and MDC
jes calculated from the 2™ repetition

‘ . s and from 3.46 to 7.37 degrees,
respectively (Table @311} S—— 4

while the values calculatgf
both repetitions demc
from the 2™ repetition ¢
values. In this study the 8

were in the range from 1.2:

ﬂ'lJEl’J‘VIEWIﬁWEI']ﬂ‘i
amaﬂnimumawmaﬂ
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Table C Il The intraclass correlation coefficient (ICC) values and p-value of
cervical range of motion of the 2™ and the 3™ repetitions data obtained from both

sessions (n = 15).

Data from the 2™ Data from the 3"
repelition repelition
Motion (Al and B1) (A2 and B2)
1CCn p-value 1ICCa4 p-value
Flexion 0.86 0.80 0.91 0.32
Extension 0.97 0.70
Left lateral flexion 0.85 1.00
Right lateral flexion 0.89 0.35
Left rotation 0.85 0.48

0.88 0.52

a of the 2™ repetition from the
session, B1= the data of the

‘ \\‘ 3" repetition from the 2™

Table C 111  Standarg mes cfent, (SF and minimal detectable change
(MDC) (n = 15). :

Right rotation
ICC = intra-class correlg
1" session, A2 = the dala of
2" repetition from thg®™
session

s o the 2* repetition

Motion (Al and B1)

. = SEN MDC (degrees)
Flexion i —‘ 5.79
Extension ' 4.91
Lefi lateral Nexion 7.37
Right lateral flexion p 2.59 7.18

Lefi rotatiop

1T e
maﬂﬂ‘smumqwmaa

CIX Dl ussion

This study demonstrated the intra-observer reliability in measuring cervical ROM
using the CROM in patients with unilateral neck pain to be high. The ICC values in
all directions were over 0.85. These results are consistent with previous studies that
reported high intra-observer reliability in patients with cervical dysfunction with the
ICC values ranged from 0.84 - 0.95 (Youdas et al., 1991) and 0.76 — 0.98 degrees



61

(Rheault et al., 1992). As a result, the method that uses CROM for measuring the
cervical ROM is highly reliable.

The ICC values calculated from the 2™ and the 3" repetitions were almost the same
so the patients could be asked to perform each cervical movement only two instead of
three repetitions. Any adverse effects from too many repetitive movements could

then be minimized. The testing duration could also be reduced.

reported. As a result, thisstily sSed 10 degrees "'h-; inimum value for justifying
the clinical effect of IUP 4¢f “Alon on the changesof cervical ROM.

f\\

CILEIL
\ at the order of the cervical

e measurement. Consequently,

Furthermore, this s among the cervical ROM
values collected from
movement testing has no
there is no need to random ents during measurement.

C X Conclusion
G

The CROM was :heﬂliah : instrument for measuring the cervical ROM in the

patients with unilateral ngck pain. The intra-pbserver reliability of the cervical ROM

R YOOI T S

repetition could®e used for analysns In this study, the changes i m cervical ROM over

‘“““W‘“Imﬁ‘?ﬂﬂ HATINYIA Y
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APPENDIX D

THAI NECK DISABILITY INDEX

Fyia samadiannRenssuanenlane (Luckumnueporn, 2007)
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APPENDIX E

GLOBAL PERCEIVE EFFECT

N1 IR AT UM IBHAIN T I NN
(Global perceived effect; Modified from Ostelo and de Vet, 2005)
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APPENDIX F

PARTICIPANT INFORMATION SHEET
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APPENDIX G

INFORMED CONSENT FORM
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APPENDIX H

SCREENING QUESTIONNAIRE
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APPENDIX 1

INSTRUCTION FOR PARTICIPANTS

Instruction for cervical range of motion measurement
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APPENDIX J

DATA COLLECTION SHEET FOR MAIN STUDY

Before treatment
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ROM (degrees)

* for worst movement

Flexion

Extension

Left lateral flexion

Right lateral flexion

Left rotation

Right rotation
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After treatment (5 minutes later)

1 Stiffness 1 Pain

1 Left unilateral PA 71 Right unilateral PA
Cervical level ......coooiiiiiad Oradecancnsivnm St
Cervical level ......c.ciiiiieis Grade ......cooi0ives St o
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Extension
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Left rotation
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APPENDIX K

DATA OF MAIN STUDY

Table K1 Demographic data of patients (n=15)

Age Weight Height
Participants Sex (vear) (kilogram) _ (centimeter)

1 female 148
2 female 160
3 female 154
4 female 158
5 female 163
6 154
7 151
8 163
9 150
10 156
11 165
12 165
13 160
14 ' § 158
15 4 20 ,_' LN 160
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Table K Il Pain at rest (millimeters) (n=15)

Appointment 1

Appointment 2 Appointment 3

Appointment 6  Appeintment 7 Appointment 8

Participants  Pre Post Pre Post Pre Post
] 27 27 22 22 19 19
2 53 69 54 49 63 36
3 70 47 39 18 12 4
4 31 28 20 20 0 T
5 29 19 8 7 0 ;
6 23 14 16 3 3 7
7 57 24 51 37 0
8 39 17 14 17 13
9 44 44 33 26 36
10 70 56 67 55 70
1 24 15 0 0 0
12 46 39 15 15 32
13 20 20 38 16 14
14 48 48 28 24 24
15 37 10 77 49 0

Pre = Pre-treatment, Post = Post-treatment

Pre Post Pre Post Pre Post
17 19 0 4 1 |
29 23 0 0 0 12
5 3 9 2 3 1
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 3 6 1 /] 0
4 5 6 3 2 |
30 30 20 20 17 16
0 0 20 0 11 0
1 0 0 0 0 0
5 4 2 2 2 2
5 4 f 4 1 0
29 26 0 0 0 0
0 0 0 0 0 0

AULINENINGINS
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Table K III Pain on worst movement (millimeters) (n=15) LT\ 'H

Appointment 1 Appointment 2 Appnlntmnt;! A ‘ ““f ::. ent 5 Appointment 6  Appointment 7 Appointment 8
Participants  Pre Post Pre Post Pre Ep— »Post Pre Post Pre Post Pre Post

1 36 34 28 28 26 25 p— 1 19" ; 17 18 16 12 9 7
2 60 59 68 52 64 4 / 29 40 30 5 0 12 18
3 70 30 62 16 16 14 Li 9 2. 13 11 10 5 5 4
4 40 40 33 30 8 ' ' I I | ] 0 0
5 61 16 15 13 13 2 ! 0 0 0 0
6 46 33 65 18 57 25 17 46 24 32 13
7 53 20 49 39 31 6 2 4 | 3 0
8 82 66 39 41 44 9 10 10 5 5 2
9 70 70 66 61 52 55 43 37 33 27 26
10 7 51 67 61 72 37 13 27 4 18 0
11 31 12 14 6 3 1 0 1 0 0 0
12 52 45 19 21 36 1 9 2 2 4 4
13 45 45 44 6 1 4 3 11 6 | !
14 54 51 32 28 30 33 31 7 2 0 0
15 77 70 91 78 44 0 0 0

0 0 0
Pre = Pre-treatment, Post = Post-treatment ;

ﬂUEJ’JVIHVIiWEJ’]ﬂﬁ
ammmmumwmaﬂ
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Table K IV Cervical flexion ROM (n=15)

82

Appointment 1 Appointment 2 Appointment 3 Appointment 6  Appointment 7 Appointment 8

Participants  Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
1 43 45 52 52 54 5l 52 46 4 44 37 39
2 64 66 58 54 (9 58 59 62 58 59 57
3 56 54 55 55 51 53 49 49 53 53 49
4 53 53 48 47 51 47 47 50 45 47 44
3 51 50 6d 6l 63 62 35 36 67 63 63
f 4K 55 55 58 51 49 52 51 50 il 44
7 51 49 42 56 56 40 48 55 47 54 52
8 59 51 56 47 54 58 58 4 4 56 55
9 46 43 45 53 52 58 60 33 58 54 56
10 47 45 40 40 44 44 19 44 44 42 44
11 45 45 45 42 47 ‘ y AT, 44 44 45 44 44 45
12 64 62 60 38 55 ! 12 54 64 56 58 59 57
13 50 49 50 50 51 sl 50 48 51 49 52 47
14 52 54 59 50 53 51 53 45 49 40 46
15 20 50 37 44 47 54 52 54 48 54 52

Pre = Pre-treatment, Post = Post-treatment

ARIANTUNNING Y
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Table KV Cervical extension ROM (n=15)

Appointment 1 Appointment 2 Appointment ‘ ppointmefleSe™ _Appointment 5 Appointment 6 Appointment 7 Appointment 8
Participants  Pre Post Pre Post Pre P ¥t T i Post Pre Post Pre Post Pre Post
1 68 62 58 52 58 Li : 49 52 52 55 54 64 58
2 76 92 58 60 68 &0 70 73 RO 54 72 77
3 46 52 49 50 46 47 43 51 48 51 50 53
4 58 53 44 49 49 51 56 36 50 50 50 50
5 58 55 55 63 60 30 49 50 53 51 57 35
6 57 59 59 55 61 60 60 58 53 60 56 54
7 6l 67 70 67 72 65 58 58 60 62 ity 63
8 65 58 62 60 62 62 56 68 55 60 53 59
9 3 33 36 35 49 47 38 40 42 50 42 46
10 57 58 66 62 67 68 62 61 59 59 60 54
11 46 50 45 46 46 49 50 56 52 57 54 55
12 52 54 54 56 59 a7 64 63 72 58 64 64
13 52 54 46 50 52 62 62 H4 57 58 63 6l
14 58 54 54 46 50 58 58 60 54 frd 63
15 30 46 40 42 43 48 44 48 46 46 48

Pre = Pre-treatment, Post = Post-treatment

AULINENTNEINS
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Table K VI Cervical ipsilateral flexion ROM (n=15)

Appointment 1 Appointment2  Appointment 3. Appoin mehe g Appointment S Appointment 6 Appointment 7 Appointment 8

Participants  Pre Post Pre Post Pre i rr Post ™ PFe Post Pre Post Pre Post Pre Post
| 38 43 37 33 41 ‘ 28 3 2 36 34 34
2 48 46 37 45 42 41 44 47 44 45 42
3 24 32 29 30 22 23 26 28 29 10 30
4 37 32 26 34 i3 32 30 33 32 32 3l
5 43 42 43 46 46 42 38 43 47 42 42
6 43 44 44 40 42 44 48 42 46 52 44
7 44 52 45 47 50 39 46 44 42 45 46
8 51 44 47 52 54 48 48 48 50 42 42
9 27 29 26 26 33 27 32 30 32 29 il

10 38 36 i6 40 40 32 37 3R 36 37 41
11 28 28 28 26 27 i6 i3 28 25 29 27
I2 37 42 40 40 I8 iR 34 9 35 34 16
13 32 38 i6 3% 33 37 36 32 32 33 35
14 48 42 43 41 44 43 46 42 42 43 45

32 28 28 28 30 28

15 18 29 20 26 25 .
Pre = Pre-treatment, Post = Post-treatment '

AULINENTNEINS
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Table K VII Cervical contralateral flexion ROM (n=135)

Appointment 1 Appointment 2 Appointment ‘ intmehese” ppointment 5 Appointment 6  Appointment 7 Appointment 8
Participants  Pre Post Pre Post Pre P 051 T Pos Pre Post Pre Post Pre Post Pre Post
1 36 37 32 33 35 f F 34 32 32 34 32 37 31

2 54 52 52 55 52 52 55 50 56 57 56 56
3 24 32 34 33 30 38 32 30 32 35 33 33
4 42 40 34 39 32 Ly 37 40 39 34 4 39
5 49 49 50 51 50 45 44 46 48 46 46 47
6 46 44 +4 50 41 42 45 44 46 46 44 46
7 44 45 47 50 44 42 38 45 46 45 44 46
] 45 435 41 46 55 46 54 34 46 50 45 46
9 31 34 36 30 33 36 31 30 30 35 32 35
10 36 39 43 48 40 34 34 36 35 37 36 40
11 28 30 27 26 28 36 24 27 24 24 23 26
12 36 40 38 40 42 39 36 40 40 £l 34 34
13 38 44 48 44 37 44 36 40 37 42 42 41
14 37 40 37 39 38 38 40 40 40 40 42
15 30 30 27 26 28 35 32 30 i2 36 32

Pre = Pre-treatment, Post = Post-treatment

AULINENTNEINS
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Table K VIII Cervical ipsilateral rotation ROM (n=135)

Appointment 1 Appointment 2 Appointment ‘ ppointm ",, \ppointment 5 Appointment 6  Appointment 7 Appointment §

Participants  Pre Post Pre Post Pre Post - Posts e Post Pre Post Pre Post Pre Post

1 64 62 62 64 61 63 60 59 il 62 64 64
2 76 72 68 73 70 68 73 70 72 72 74 73
3 64 64 65 60 65 64 64 70 67 68 67
4 56 60 56 58 66 64 68 67 65 b6 70
5 Hi6 68 70 68 66 68 67 63 64 68 68
] 67 60 60 59 63 58 66 66 67 60 64
7 50 72 75 76 77 68 74 70 76 76 72
8 62 64 L1 66 67 68 68 68 68 6 63
9 35 32 56 58 61 56 58 58 6l 59 63
10 36 60 56 57 36 55 56 56 60 57 57
1 57 58 33 54 54 60 6l 58 57 57 58
12 64 74 70 Hd 62 68 70 67 66 68 72
13 a6 72 70 68 66 65 64 59 66 66 6
14 72 68 54 62 6l 68 64 4 64 67 64
15 42 50 48 46 45 62 55 60 56 59 59

Pre = Pre-treatment, Post = Post-treatment

AULINENTNEINS
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Table K IX Cervical contralateral rotation ROM (n=15)

Appointment I Appointment 2 Appointment 3. Appuintmefed " Appointment 5 Appointment 6  Appointment7  Appointment 8
Participants  Pre Post Pre Post Pre Postese.. Pr , 're Post Pre Post Pre Post Pre Post
1 57 59 66 63 68 iy 65 59 63 57 60 68 65
2 74 70 64 69 39 i1 6l 63 62 60 63 64
3 62 64 67 67 66 68 [i%] 64 f2 62 62 64
4 73 T2 6 72 63 68 12 70 f2 60 60 68
3 6 65 6 62 62 66 67 67 fh 67 i3] 70
f 62 69 (9 65 63 66 (it} 6 fh 68 f5 70
7 53 72 67 76 712 a 76 £ 75 4 76 £ 76
b 63 62 68 67 70 i it 64 &0 6 (9 70
9 il 70 66 hh 67 65 6l 3 G i3] 68
10 fl 6l 62 60 63 59 60 fd 62 62 63
11 58 60 6l 56 55 54 6l 60 63 56 57
12 T8 73 70 74 70 70 76 73 72 74 70
13 52 56 48 55 2 58 52 58 54 54 54
14 71 67 67 6h 70 73 74 E] 70 78 78
15 40 52 410 48 58 4 62 63 62 6l 61

Pre = Pre-treatment, Post = Post-treatment

AULINENTNEINS
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Table K X Cervical ROM on worst movement (n=15)

Appointment 1 Appointment 2 Appointment h

pointment 5 Appointment 6  Appointment 7 Appointment 8
Post Pre Post Pre Post Pre Post

Participants  Pre Post Pre Post Pre Pust

1 36 37 32 33 35 34 32 32 34 32 37 31
2 54 52 58 60 52 52 55 50 56 57 56 56
3 62 4 67 67 66 68 63 fd 62 62 62 64
4 42 40 34 39 32 37 37 40 39 34 34 39
5 66 k] 64 62 62 66 67 67 66 67 66 70
f 42 46 44 50 41 45 44 46 46 44 a6
7 44 45 47 50 44 38 45 46 45 44 46
8 45 45 41 46 55 54 54 46 50 45 46
g 31 33 36 35 49 38 40 42 30 42 46
10 36 39 43 48 40 34 36 35 37 35 40
1 57 58 53 54 54 60 6l 58 57 57 58
12 37 42 40 40 38 38 34 39 35 34 36
13 38 44 48 44 37 36 40 37 42 42 41
14 39 40 37 39 38 40 40 40 40 40 42
15 40 52 40 48 58 64 62 63 62 6l 6l

Pre = Pre-treatment, Post = Post-treatment

AULINENTNEINS
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Table K X1 Neck Disability Index (percentage) (n=15)
Participants ~ NDI 1 NDIII

1 48.9 20.0
2 3L 15.6
3 52.0 10.0
4 15.6 8.9
5 14.0 3.0
6 17.8 6.7
7 289 6.7
L] 30.0 10.0
9 31 289
10 36.0 32.0

11 28.0 6.0
12 20.0 17.8

13 13.3
14 280
15 44.4

Table K XII Global Pe

Participants  GPE 1 & GEE U
3 3

1

2 2

3 2

4 3

3 3

6 2

7 2

B 2

9 2

10 3wl

11 2 W

12 3 = 3 -
13 2

14 H Y

s Pl dNINEING
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APPENDIX L

KOLMOGOROYV - SMIRNOV TEST OF MAIN STUDY

Table L 1 Pain at rest

Kolmogorov-Smirnov test

i Statistic dr
Baseline 0.135
Postl 0.185

Post2 0.148

Post3 0.184
Post4 0.242
Post5 0.30:
Posth 0.3364
Post7 0.319
Post8

* p<0.05

Table L 11 Pain on word

Kulmngnmv-s

- ﬂﬁﬁ"ﬁiﬂmﬁwmm

Mmmwwmaﬂ

*p<0.08§



Table L. 111 Flexion

Kolmogorov-Smirnov test
Statistic df Sig.

Baseline 0.187 15 0.168
Postl 0.152 15 0.200
Post2 0.128 15 0.200
Post3 0.085 15 0.200
Post4 0.157 15 0.200
Post5 0.153 15 0.200
Post6 0.117 15
Post7 0.199

_Post8 0.141

*p<0.05

Table L IV Extensio

Baseline 0.18

Postl 0.219

Post2 0.117

Posi3 0.122

Posi4 0.093

Pos1s 0.220

Posth 0.130 i,

Post7 0. 2544 5 003
Posi8

*p<0.05

Table LV Ipslatgr K D

i

91



Table L IV Contralateral flexion

Kolmogorov-Smirnov test

Statistic df Sig.
Baseline 0.119 15 0.200
Post] 0.123 15 0.200
Post2 0.125 15 0.200
Post3 0.12]1 15 0.200
Post4 0.133 15 0.200
Post5 0.122 15 0.200
Postb 0.148

Post7 0.146
Post8 0.125
*p<0.05

Table L VII Ipsilateral

oyt

Kﬂl 0T o

I
Statistic I l

Baseline 0.16
Pastl 0.137
Posi2 0.11
Post3 0.181 |
Postd 0.117
Post5 0.135
Poste 0.147
Post? '
Posi8
*p=0.05

- 9
able L VIII aterd wﬂ,]ni

Stlﬁslic df ¢ Sig

Bmmammﬂim;mwwmaﬂ
Postl
Post2 1.320 0.200
Post3 0.150 15 0.200
Posi4 0.1 15 0.200
Post5 0.270 15 0.004*
Post6 0.170 15 0.200
Post7 0.180 15 0.200
Post8 0.162 15 0.200

*p<0.05



Table L IX Worst movement

Kolmogorov-Smirnov test

Statistic df Sig.
Baseline 0218 15 0.054
Postl 0.200 15 0.109
Post2 0.141 15 0.200
Post3 0.141 15 0.200
Postd 0.163 15 0.200
Post5 0.182 15 0.194
Post6 0.201 !
Post7 0.128
Post§ 0.242
*p<0.05

AULINENINYINS
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APPENDIX M

DATA COLLECTION SHEET
FOR INTRA-OBSERVER RELIABILITY STUDY
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Extension
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Left rotation r
Right rotation [/
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APPENDIX N

DATA OF PILOT STUDY

Table N I Demographic data of participants (n=15)

Age Weight Height
Participants Sex (vear) (kilopram) (meter)
1 female 36

2 male 26
3 female |
4 female

5 male

6 female

7 female

8 female

9 male

10 male

11 female

12 female

13 female

14 female

15 female

Table N 11 Cervics

Firs

ty
]
|

@mﬂﬁwﬂmﬁﬂﬂﬂnﬁ
wmwmmmwmaa

I;‘

Participants

ﬂiu-ﬂ-whﬂ—

8 9
9

10 ﬁﬂ 53 6] ﬁ I
11 57 56 56 56
12 45 45 42 42
13 6 62 62 64
14 54 52 52 52
15 54 54 55 55




Table N 111 Cervical extension ROM (n=15)

Range of motion (degree)
First Session Second Session

Participants 1 2 1 2

1 72 72 | 71

2 71 1 70 70

3 49 47 50 40

4 70 70 70 7

5 77 T8 72 72

6 67 67 68 68

7 64 65 68 68

8 38 38 36

9 56 56 3

10 62 2

11 ]

12 46

13 44

14 70

15 67

Table N IV Cervical

First Sessio
Participants I
1 34
2 46 ()
3 36 |
4 43 £
5 49
] Ly
7
8
9
10

AN NN AN
Al fingan

14 9
15 50 50 49 48

39

96



Table NV Cervical nght lateral flexion ROM (n=15)

Range of motion (degree)
First Session Second Session
Participants 1 2 1 2

| 28 28 37 36
2 39 39 40 42
3 36 34 38 36
4 46 46 44 44
5 40 42 40 40
6 45 45 38 40
7 46 46 46 47
8 40 40 x}
9 is 35
10 49 18
11 44
12 36
13 28
14 42
i5 56

Table N VI Cervical lefi

Rang

First Session

Participants 1
1 69 Wt

R Y.
68 T
6 |

EFUEI ﬂﬁmﬁﬂmﬂ’i
ﬁﬁ'ﬁﬂﬂﬂ‘imﬁmﬂmﬁﬂ

l
14 ﬁE 68 ?ﬂ ‘?2
15 69 70 70 70

2
3
4
5
6
7
E
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Table N VII Cervical right rotation ROM (n=15)

Second Session

2

Range of motion (degree)
First Session
Participants 1 2 1
1 63 (% 64
2 64 66 68
3 68 68 68
4 70 70 66
5 72 72 (i
6 67 69 64
7 74 74 77
8 54 54 R
9 it
10 o4
11 73
12 52
13 54
14 4
15 70

64
68
68
67
68
66
76
32

AULINENINYINS
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APPENDIX O

LETTER OF ACCEPTANCE FOR PUBLICATION
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