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Abstract

Background and rationale : Prolonged smartphone use among university students
lead to abnormal function in the neck muscles and cervical spine, resulting in neck pain
and forward head posture (FHP). Previous studies have shown that McKenzie exercises
and cervical stabilization exercises can reduce pain, improve craniovertebral angle (CV
angle), decrease Neck Disability Index (NDI), and increase cervical ROM. The objective of
the study was to compare the effects of McKenzie exercises and cervical stabilization
exercises on cervical ROM, CV angle, NDI, and neck pain in forward head posture with neck
pain.

Methods : A randomized controlled trial with a double-blind design was conducted
among university students both male and female aged 18-25 years, who had a forward
head posture less than 50 degrees, an NDI score < 15, and had neck pain for more than 3
months. The participants were divided into two groups, each with 18 people : McKenzie
exercise group and cervical stabilization exercise group. Both groups participated in
exercises 3 times/week for 4 weeks. Data analysis was performed using Kruskal-Wallis test
to compare the differences between groups, and Friedman test to compare the
differences before and after intervention within-group.

Results : Comparison between McKenzie exercise group and cervical stabilization
exercise group after 4 weeks revealed no statistically significant differences in CV angle
(p-value = 0.811), NDI (p-value = 0.667), neck pain (p-value = 0.078), and cervical ROM in
flexion (p-value = 0.786), extension (p-value = 0.860), right cervical lateral flexion (p-value
= 0.655), left cervical lateral flexion (p-value = 0.295), right cervical rotation (p-value =
0.411), left cervical rotation (p-value = 0.611). However, comparisons within McKenzie
exercise group before and after intervention at 1°t 2nd 319 and 4" weeks showed significant
improvements in CV angle, NDI, neck pain, and cervical ROM in all directions. Similarly,

comparisons within cervical stabilization exercise group before and after intervention at



1%, 2" 39 and 4™ weeks revealed significant improvements in CV angle, NDI, neck pain,
and cervical ROM in all directions.

Conclusion : The study comparing McKenzie exercises and cervical stabilization
exercises found no statistically significant differences in cervical ROM, CV angle, NDI, and
neck pain between the two exercise groups. However, when comparing before and after
McKenzie exercise intervention, as well as before and after cervical stabilization exercise
intervention was found significant difference on cervical ROM in all directions, CV angle,
NDI and neck pain after 4 weeks of exercise.

Keywords: Forward head posture, McKenzie exercises, Cervical stabilization exercises

Cervical stabilization exercises, Craniovertebral angle, Neck Disability Index
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1. anudrAguazuvaslyniniside (Background and rationale)

Jagtunuimginssuvesindeulussiugaufnuinislyau fnlrutusgrunivansly
mslsalugunuuiuanesiu Tnenslanuanndvinuilegluvhdsimfunisdeauivinuty
wdwadenmsieuresnduilorovhlitiusnarensegndundsdruneifistuauineinisuan
Ao andmidlononazriinimhauminunniudiovindnwiaunavesns sneiidnisnunoou
ihludenmsthnneuazervdamalfiAnnisdwesndunile InhlmAsdnuueAsueulumai
i (Forward head posture, FHP) I¢f #dlumnseny 18 - 25 U flunamiuiinuesnonuaiy
ynuszanafesay 17.3 fedesns 67.8 Uinuvdiduuuiesay 62.2 Uinuiawiiiofesas

v o

9.8 faFosay 56.9 uavuinalnasosay 1.2 fe¥eray 54.8 (1) fitwhnudadeiununiuyn
voanneRswrBuluriaii (FHP) Andufesas 80.9 lufiivinae (2) ndriinauainuvieni
wulud we. 2567 auglelnsdwsisladeduulufistuaindosay 94.7 Wl 2566 (lnsuna 1)
Hufevay 95.4 b 2567 (lnswna 1) uaznusmaudssunsilyaunsulrivlussiugendnundu

W 11,761.7 Ay Bellinngalleiisununisdinusesiuau (3)

Fndouluszdvgaudnuiinislyauinlnunagimvaslymuauivlnutney
Snwagnuuaziuasludunii deadenisinuresnduniononaiadiefsdsuslidmss o
Snwiaunalifufsey vesonszgndundsdiuasfuimindsueanndy onadwmaliina
Andnfvesede SedmaliinimseiludnuasAsvsuasnszandundsseduneduludumdy

o 1Y

wazdanalminniseasulnianasueinseandundsseaunanazen ain1sanasulindiuile

Y

a a

druuuvessneinuliauna iRaUunAkuuANWIY 9 9gviiAne1n1sAeiu (forward head
posture) (4) ussinsgyisonanuiilewazveneiinliinauliazainaune, iinanuilosan Lag
[ LYY 1 1 Y a 4 d‘l’ dill [ o 14 a a
pnsidulagensueztadunsnandwmaliiineinisuinnauiilelsess (5) vilvuszansnmlu
n1svinauanas luaiunsadevnaun el eddusseziiaiuiu 9 la dwanenislaaulu

FInUsgdriunazaunndin 2, 6) M3snwlananeds Inedin1ssnwimanisunmduuuleen



LazNITTNEININIBAINTITA LY A1508NRIEINIBLT IR LAUTTOAINT19AY KATAITI
menniisaiiteusudseualignies uarBanduniofuduuuamenissnudnisvileidenly
(7, 8) M3snwensUnae aunsasnwldmenismenmiidnseisnisfivaienats wu ng
U0 (Massage), Lﬂ?la\‘ilWWWﬂﬁluﬁgu (Shortwave diathermy), strengthening, stretching,

ergonomic training s

INAITNUNIUITTUNTTUNUIN NF5NWIA8A15VEULAR DUVBMABSINAUNITAR UMY
(Sustained natural apophyseal glide (SNAG) mobilization), N1589ANIRINTBLUULNALALT

(McKenzie exercise) wagn1500nnIaIN18Li okl 1A NI uAIuadaa (Cervical stabilization

'
=Y

exerdise) lugifidsuzdulusumii lefinseendidsnie 4-6 dUawi anunsavinlsienisuan
Uinnneanal Winesmnisiadeulm wavansuiinanuunnsesvesnsldegefituddny Tne
n1saduLad suvesesuiun1siad oulna (SNAG mobilization) 9z9381fian1sind eulnives
nszgndundsdrunerislivarenduluaglusuilasiadisund eenfidsnonuuiuainud
(McKenzie exercise) annsaifisearnisndsulmaeine uazviliinosgluvimmaeiiundls (9)
warnseentidanieifioifiuanusiuasuesaa (Cervical stabilization exercise) 1un1saantiiga
e Tneilnlassainsinsgseunsegnaundslvindunedlusumisund (10) warannsaveluns
antn sesrnnaadeulmueses wasrsuiulimahauesnduiensld (11) uenani
NNINUTILITTUNTSLETlTiNsAN¥IALRANAITETIIINISEENMAINB UL ULLIAWALT U
mseenfdameifioifiuanusiuasuesnelugfifinnzasdusaniveinisuinae Foifu n1sAne
Adail pUsTasALieAnYINaDDNfAsNBuUULLALALT (McKenzie exerdise) Wagnsooninds
neilawfinauiunswene (Cervical stabilization exercise) Saufun1sviiuindeuvesoves
wnaoulmsnessrinisiadsulmae (Cervical range of motion, Cervical ROM), Asweduly

219111 (Craniovertebral angle, CV angle) AviinA1UNNTBI83AD (neck disability index,

NDI) uazon15Uan (Pain) lugiiinneastusiuiveinisvinme



2. 399Us2aIAYaIN3IAY (Research objectives)

1. iefnwnsissuiisusswinananisennindanienuy McKenzie $amfunisuiurenevay
waoulm funiseeniidimeiioriuausiunsese saufunsviuvesevazadoulm
soaammaindoulmean Asuzulurimii duifaruunnsestesae warernisuinlug
fifianzaetiusiutueinisuinae

2. Wisuiflsunaniseanidimeunuu McKenzie Safunisudiuresevasindeulmlurianey
S waruaIsnwIATU 1, 2, 3 way 4 dua

3. Wisuiigunanseenidinewfioriinausiunmesne saufunisudutesnovasindeyln

Turnaneusnw Lazndssnuasu 1, 2, 3 wag 4 dUanv
3. ANANUYIN15I8 (Research question)

NANTEBNMAINURUULLALALT McKenzie s1ufunisyduvenavazinaaulmitiunis
28NNAINELIBLANNTUAIBIAD SAuiUNISYTUTBRvMLIAaaUl AoasnsiAdaulm
Ao YhAsweiulUvmi fvllinanuunnseswedne warain1stinlugninnretusuiv

21N15URABLANULANFAIA LIS IMT B bl
4. #UNRFIUVAINSIY (Research hypothesis)

NAN1IEBNMAINURUULLALALT McKenzie siufunisvduvenavazinasulu dunis
panMaINEiaLANLTUAIRDRIFNSPARUlMIAD SuduNIsTSUTRRBvMEIAdaUl fD
dsweiullvant dvdinrnuunnsesesns wagansUinludiiinneaedusiuiueinis

Urnrailnnuluianeeniu



5. nsaULU2ARUN15798 (Conceptual framework)

Aauusu Aaudsany
e McKenzie exercise $3AUNSVTUVDAD »| ® Craniovertebral angle, CVA
yauziadauln 4 e Neck disability index, NDI

e Cervical stabilization exercise 34U e Cervical range of motion, Cervical ROM

AsvduvesavazLAdaulny e Pain

fanussuniu
o vimenslanunsuimevieuiiudavielnsiwiioe
o AefsUszdriuiiaiueinisanee 1w msusuaieunide, MIusuVLDLE
o MsshwenIen TR WU U

e  NISMUYLNBARUIN

sUfl 1 nseulAnlunTIde
6. Harudwiitaniz (Definitions of specific terms) saAtanudaufuanlylu
N15938 (Operational definitions)
SNAG mobilization

Ao N13vg Ui aurenansegndunaInesuiunITAd oulnd aun19lwuse (Over

pressure) AsARaeATiFnIsiAaaulnaluiianiemigg (12)
N1599NANAINIULUY McKenzie

Ao N1500NA1IN1EMBAIDILAINITTNG19 (Repeated retraction) LWOAAN1IEATIVDS
Weldesauvesie wazann15NATUYEITINUTEamM (Nerve root) virlviemaanaulu1geeen

Tnamesnuun® LazanksanaAuYaIwanayinbiTganaIn1suIn (9)



N1589NN1AINIYLNDLNNAINIUAIVDIAD

Aa NseanmaInNelaglyndnnis Isometric WBLNHNITNTEAUNTVINNIUVBINA LD
Semispinalis cervicis, Splenius capitis ke Deep neck flexor IWBLALAINIUAIUDIADHIUNTT
wasInTouiuveINa1liile waznseAu Mechanoreceptor viiANN151AY Endogenous opioid

way Endorphin vilviieane1nisuanlé (9)

7. VBaNAITUINI9585554 (Ethical considerations)

nsaliunuifenssliiearturcuagesuneearidunlasaim e IngUssainnsidy

q

[ [
Y

BIFeTunouITNTNUTIUTINTEYARAZ 2B lUN 1SN UTDYADE NATUAIY NaTIDAATY

INNTIVETIUNIUsElsUNARTUINNNINE Taglilatwnoianaias waslvenaatinsanaula

va v

agedasylunsiusnanideilientaalnslasureyang 19ATUNILLAZIILIA §IT89vRAY

Y

Bugannoaainsduarednvaidnuslaglionaiadasladnduleegredassusimainnisany
weliseTanavoraadinsiavaiazdfdsviseanunsansusisenainnsidelanaeniiaiveyai
a ¥ (% Y 3 [d [ va v a 4 = a 1
Wevesiveanadnsasgninuiluanudu fidusitameveyaieUselovdlumdnns lngld

seytouazliUnmeroasisasiluseunns udasiduseaunmsu

[
U

Fe190lUlASINTSIVE @unsanausnaanantasansiselenasnian Ineaslulinade

Y

[ [V 7]
v o =

TapAnfulaznsiduassionaalnsotadiamudssnduilloavaeinin1sidy waze1n15Uan

Ya v A v

NA1ULL ANAI9INNI5ITE AL 38T0N15a0UUTEAUBINTITUINVULYININITITE SN ILe

Y

wisunsUesiudunenazaudsnIsindu lnemstanauilendteaninaenie §Ideinng

va o

W3NS MINHNTIATEEDIN5UIN MEITeaeins IS Teveain uimnglunsiy

Y

= 1

F9891N1508a992 AN SINGIVIA LN ARSI UT WaEABINNIFUAFIUVDITIINIBUSIUNAIR

nduseaffnmalugionsuideunsing
8. YBULUAUDINNIIIY (Scope of the study)

¥
[y

TASINIFITEUNLIVBINUNAANUKANFAIIAINNITOBNAAINELUU McKenzie fUn1508n
ANAINTIELA DLW UAIUT UAIUDIAD SAIUAUNISVYTULAA DUV DA BUMELAA ULUY (SNAG

mobilization) &alavinsAnulunguinAnwndanizaetusiuiuviinee NlnsAndenuiwuy



du Tagvinsusngandu 2 ndu Sn1sduuuu Match pair gender Tng3snsduaainian Tae
nszUIUMTINERaty o Inedaeusuged dwsdimslyuuvasuniusilufeiureyagunn
5EAUAULIVUINTBIAD LATLUUEDUILATE TAANUUNNTDIIBIAD TAUAUATIVI19A1ENS
menmstnUsEneusae nsnsaruinUnivewhdsvedullunamti nsasianuRaung
YeanMEvdRey M3nsrannuAnUnfvesesmmsindeulmlufiany, we, muﬂalﬂmq%}wuaz
971 wavideansludurnenarsn antuaglduniseenmdinenuy McKenzie #ian15een
F1&In8LR oL 1AL uAIYeIAD SR UNNSYTULAS DU DA DUATLAA BULNI (SNAG
mobilization) wazyn1snsraUsEiiunandiniseanidenisluniasduniaunseisasu 4

duam FavsdweyaiilauSeuiisunelunguuas seninngy

9. wansauszlovui A1ni13z1lAasUa1NN15738 (Expected benefits and

application)

9.1 Uselevidonqueiees
9011  fnduldfunmmnasdiuduiiuidomeaoiu
912  funinadeldsumsshudenmsusuedeurerosmiumaadouln
SufunseeniEINNELUY McKenzie wien1svduLAdouTorasiuiy
Aswedeulmsiutuniseaniidinmeisfivanutiunswesne Wisan
AMrApiuTINAUaINIUIAAe
9.2 UszlaatmnoIv1an
9.2.1 7NIVNANITTABIVDY SNAG mobilization $71AU McKenzie exercise
1Lag SNAG mobilization 533U Cervical stabilization exercise $ian13e

ABEUSINAUDINNTUINAD



10. N15UTNI591UIIYUALAT519N15U U 91U (Administration and time

schedule)

MITNA 1 MIVIMINWITBLaZATINTUGTRNY

gaaatunsaiuay (Gow) U w.e. 2567

AanIsu

1. MsANwLBNATTLAY

av o d ¥
J1UIEUNENYIUD

2. TNBHUNSTITELAY

PEUalATITIINUITY

3. SIWTIULIUNA 1,

2,3

4. JaEusla$isng

NUAIUNT 1, 2, 3

5. Gulanansiiare

W13asessTaluNywd

6. ARNDUUILITY

7. dnvinwgn15eann1aa

1y

8. \iuvaya

9. AATITIWATRAUTY

NAIAYIIUNA 4,5

10. dnvhguiausga

11. YLdusnNaniIsIvY

Lags189UITEauU

auysal




11. 9uUszaed (Budget)

1. naesegy
2. Randesenegy

3. @Rnunesa

A lyangsIu

v v
(%

N9FU

100
100

U

U

U

UM



UNN 2

NUNIUIFTIUNTITU

2.1 Forward head posture

'
=Y

ameAsuzdulusumiieanain Vertical reference line tnnLAuly (13) Gedsuediguly
Pantiviliinisumden (extension) Windurasnisnszandundsneseduuy uasLfinnisee
(flexion) T04n3EQNFUNAIRDTERUNALALAN (14) Tnondudl el it fivimiinfiens
(cervical extensors) TiUsznaulsendnuiile Sternocleidomastoid waz Scalene vlwinns

PAFULAZDDNLIININAULY YueAnA UL aNYinnnuAe (Cervical flexor) NUsenaulUsie

'
a S 1

naMuLile Serratus anterior Lay Deep cervical flexor aglusunmisngndngniseniazeaunss

Y

Faduaungresnsiinnsndeulmaesneninein1svin wardwanenisludinUsedniu (9)

amgfswriulurmihansnialdain oV angle uagBsdiausuussvesindsueuly
Freanasyili Neck disability index (NDI) ugias (15) arnsaeduaziinsifiuusensyise
nduilonadunds nsussilazananuudeusanduiofisnuaunavesae (Stabilizing neck
muscle) uazfinmssouussaandunionatusindnivimiinfing srusuiinaveduveandunie

ARNYINMLNNEAD (13)

2.2 Sustained Natural Apophyseal Glide (SNAG) mobilization

nsuszgnflanmsuduiadeutesesiufunsiadouly (Mobilization with movement)
#e Sustained facet glide $afunsliEUasindoulmndoutunisliusinaniamasniianis
\ndeulvuInal Facet joint 39115¥11 SNAG mobilization 9zv28an0115U0A, YSuusans
\ndeulmveanszgndundsdaune, Meriuesmninadeuln, uarselivesonduluegluuun
Tassa$1aund (12) iilesnnn FHP vilinszgndundsdruinnaindoulurremii Jevhlinnsh

SNAG mobilization wesnwludiuvesesslindusnoglu Neutral alignment
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2.2.1  YINN1a9IN18va9 SNAG mobilization

o vhaduindauvanasuumsiaaaulnIluvinny (SNAGS of cervical flexion) 1ne

[y

Wenduszaunisalagyinsvduindewvesesuligiunsiuidevinisnuaeyia

e

ee @

IS v 1

AW 91N 3 ASY TNNSHATEAINWDA 10 TWN

(@)

VNAUA 3

o yhedurdsuvanasiununisiadaulmluvinny (SNAGS of cervical extension)

va o

lnegIdeniuszaunmsalazyinnisvduinaeuveseTiulvidiuTideviniseene

[
o w a =

YIIIUNA 30 UM 91 3 AT ANSWATEUINLTR 10 W9

2.3 N1599NN1aINI8LUYU McKenzie

nseanfaIN1eUItnmIsAuLeY (Self-therapeutic) mMuuuIAnBY McKenzie laglifas
Tvgunsal \unsiadoulmdn @ Tufiemsiidwun (16) vilsinduionendumogluanivisls
Snvadaunsaannsnasivesnaniie Wuesswmsindeulmvone wazvilimeegluvimed
Undldlaenisesniidanisuuukuanud @ wdunisesniidinieddsuvimiavesdule
nawiladan (Type II, or Fast Twitch) aee17 9 (Delays replacement) dsaelunisanennis
Suaranuiuresnduiield finiseeniidimenuuiuaaudarrieUfunsindoulmuasuss
w3enfidwasionduiie (9) vldndudeiinnundusuiiniu wazdduasulvvaneinig

wasulmldegruduens Inglifimudunvsevediinle 9

2.3.1  Y1N@anN1aIN18va9 McKenzie

i
a o

Usznaumedunounsviagiviania 3 vin laefinsiuddenesantsaivienuies lag

YMIIAUA 2 Set TN15HNTLMING Set 1 WAl YMiaus 4 dUann

o yiduneludundsluringa (Head retraction with over pressure while sitting)
Tinsuiteduasduaslufundmdontuifiuusnn tneleflerefuniswes
puaslidinsludumddlildinnitan vianald 5 3undt andulindufugyid
Unf waisuvhdleluauasu 6 ads

e yiifusean (Sitting neck extension) T uAdeiuazinisseas shandld

5 309 MntidlvinduAuginung wazsuvisieliauasu 6 A
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e yinifanune (Sitting neck flexion) WiElunganides anduindiorsiiatinlivu
wihenn wagvimsnuresantiiefinglAiveanndunthanniioliiAaus iy
gwineonariiovasfionsinide el 5 udt anduldinduAugviniiung
wazyhseluauasy 6 A%

2.4 MIBONMEINEBIRNAUTUAIVDIAD
nseenmdmetiiefiuanusiunmesae Wunseenidineiindmidonasa Taglid
nswasuwlamugvesnduibevieversliinsndoulm dsaunsavinlrndwidoinnis
VSuasuld wu annsafiuanuudsusidernumuniuvesndiuiiels (17) niseenidnie
LﬁaLﬁummﬁ’uﬂwaﬂﬂa%ﬁﬂﬁﬂa”mLﬁaﬂaﬂmﬁﬂLLazﬁmﬁuLﬁﬂm3U%’Uﬂqamﬁv‘fmuﬂizmumu
fu (18) anansavaelunisantan Lﬁuamﬂﬁl,ﬂﬁaulmsuaaﬂaLLaxsﬁaaﬂ%’Uﬂqamiv‘l’wmusuama
1¢ (11) Hadunseenidsmeifiefinlassa$ising q seunsegndundsliogluvimaund vihls

nenuileinuduaNNTEANEUNAEIANEANEY AYVINNUNIU LAZAULIWIHANTY (10)

2.4.1 Y1N29NN1aINYNBLIANAULUAIVDIAD

7INN1599NNAINULNDANAIULUAIUDIABUSLNAUMIE 2 Y11 ALYNVINUA 2 Set TN1S

WNILIIN9 Set 30 WIT Yaiun 4 dUan

® Y1oannadnIunaulilonuae (Resisting at the forehead toward cervical

flexion) g3 3deddens 2 919 FuuTnamiiain andulvinuasliiiin

w5IAUAUsERINNokarAe vinAald 10 Juni anuulrAuavinund wazvinaely

Y

UASU 10 ASY

® y1oannl1aInIend ULl elsuae (Resisting at the forehead toward cervical

extension) iElu1333wNileNe 2 veduusnainensy ntulvinuweliie

w5IAUAUsERINNokarAe vinAald 10 Jui anuulvAugvinund wazvinaely

Y

UATU 10 ASY



2.5 NUNIUITIUNTTUAIUIUIeNNEIVBY

A5199 2 NSNUNIUITTUNTTUNLNYIVDY

12

Title

Participant

Interventions

Results

EFFECTIVENESS OF
SNAG MOBILIZATION

ON COMPUTER
PROFESSIONALS

WITH MECHANICAL

NECK PAIN AND

MOBILITY DEFICIT

(12)

Computer
professionals
with
mechanical
neck pain and

mobility deficit

® Group A: Conservative
physiotherapy
treatment

® Group B: SNAG’S
Mobilization and
Conservative
physiotherapy

treatment

® The Neck Disability
Index of both the
groups were
improved.

® The Neck Disability
Index group B
better than group A

Comparison of the

Effects of Deep
Neck Flexor
Strengthening
Exercises and

Mackenzie Neck

Exercises on Head
Forward Postures
Due to the Use of

Smartphones (19)

Among 160
normal adults
who used
smartphones
for over three
hours each day,
had a round-
shoulder

posture

® Deep cervical flexor

strengthening exercise
group using a PBU,
which consisted of 12
subjects (six men, six
women), and the
McKenzie cervical
exercise group that
consisted of 13
subjects (six men,

seven women).

® The control group

performed McKenzie

cervical exercise

The degree of
breathing, NDI, and the
static muscular strength
of deep cervical flexors
no statistically
significant differences
between the two
groups significant
differences between
before and after within

Each Group
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Title

Participant

Interventions

Results

Comparison of
McKenzie and
Isometric Exercises
on Neck Functions
of Computer Users
with Forward Head

Posture (9)

24 computer
users working at
Kariadi Hospital,

Semarang.

McKenzie group
McKenzie cervical
exercise
Isometric group

isometric exercise

The difference in NDI
score improvement in
the cervical McKenzie
group was greater than
the one in isometric
group and statistically
significant with p =
0.017

The Effect of
Cervical Stabilization
Exercises with
Thoracic Spine
Extension Exercises
on Forward Head

Posture (10)

30 adults with
forward head

posture

Experimental group:
cervical stabilization
exercises with thoracic
spine extension

exercises

® (Control group:

cervical stabilization
exercises with

breathing exercises

® Show significant
difference in
craniovertebral
angle and cranial
rotation angle In
between-group
comparison.

® Both two groups
affect cranial
rotation angle,
craniovertebral
angle, and
postural

alignment
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Title

Participant

Interventions

Results

Treatment of
Chronic Neck Pain in
Patients with
Forward Head
Posture: A
Systematic Narrative

Review (21)

Patients with
FHP often
experience
neck pain and

disability

® Treatment Group:

Upper cervical
mobilization +
stabilization exercise,
Cervical stabilization
exercises with
conventional
treatment (heating
pad, TENS, and
cervical isometric
exercises)

Control Group: Joint
mobilization and
motor control training
only in upper cervical
spine, Conventional

treatment

® Both groups
showed beneficial
effects in pain,
dysfunction, and
muscle activity
after the treatment

® Performing cervical
stabilization
exercises with
isometric exercises
was more effective
in reducing CVA,
pain, and neck
disability than the
conventional

treatment.

PINNITNUMIUITIUNTIU WU

o AAswrduasiiavimisiaUndvihlviuLswdnaselasiasaseunsegndundsau

A vlAne N st vUInmstazifiuAudssliiAian1sidouveelaAsIase wazennis

U1nABLAAINA1EATYEE U L1 099NV M AAUNA (Poor posture), 39058911

(Workload) waglassasneseu 9 (21)
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A15EBNMAINTELNBLRLAINLUAY (Stabilization exercise) ¥NlNN5NTLA8VDLTINTE
nspiFesEUUNSEANLAYNANLBIMINZaN AALTLATEARBLATIATINDY 9 FOUNTEANAY

MaEIUAD (21)

N15¥nNw1928 SNAG mobilization 32378aAAMUEUUIATDIAD LALDIAINISIAAD UL

LATYILANANURAUNGAYDINISVINNAINTUTEINIUY (12)

A1598NAAIN18LUY McKenzie 1a8nN15anAIURIAIUDIN AL DLAZ LN LAIIULTILT
YDINANULL D71 8 9ULTI LN DTNV INIVDIAD LA L NUNLEN FIA1UITOAAAINAIVDS

nauile Winasrmnsiadeuln wagiilivinmswespenduniagluimienung (9)

N9IUTUNBUTENINNNIT0MIAINEUUULLALAUG (McKenzie exercise) kagn158en

[

Adanesuuleleun3n (sometric exercises) Wu31 NDI Tunguvesnisesnigeniy
wuukuAAUdnsiUdsuuUasegditedAyllevisuiunisesniasneiuuleleunsn
)

HAYBIN1TORMAINIELNBLNNANTUAIYBIABIIUAUNTORNAIGINENTEANFUNAIEIU

9N M3PRINMAINIYLNBLNNALNLABIABTINAUNSHNaNMElY WUI1Y9deInI15een

1Y

fdsneiinasefsuziulusmuntnnazIniannaung (10)

[
2 =~

N151UT UL BUNATBINITDBNANAINIENA UL DABI A NLAZNITEDANIAINIYLUY

o w 1

McKenzie Tinwuauwanm19eg19itsdfyseninanisesnniidinienaiuilonasingn

o

LazN1T9ONAAINELUULLALALY (19)
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uni 3

%

selgulnIY
1. 3UWUU9UIY (Research design)
UIIYINAFBILUU Randomized Controlled Trial (RCT): double blind
2. 52108U75798 (Research methodology)

2.1 Yszynsuasnguiiegig

nauUszns hdnwimameuasiwamdsiiinnzaedulufumii engsewing 18-25 3

nquieg1slusuideldnnnisiansandnvusvesoraaiasi asnadsaduniu
fonUszasa inasinsAnLazinaein13ARBaN 9L LAEINITdUWUY match pair
gender Tnsnsduaainuindu 2 ngu lnengud 1 sunsusuiedeuresosmtumaiadouln
(SNAG mobilization) $afun1seenitdanisuuukuALALT (McKenzie exercise) uagngud 2
#unsduindeunariasiutumaiaioul (SNAG mobilization) $1ufuniseeniidsnieiiie

WILAUL LAY (Cervical stabilization exercise)

InaEin1sAALEN U UATY
1. nesinsAman (inclusion criteria)

1.1. tn@nwndifleny 18-25 T

1.2, IWAVQNLAZINY

1.3. Craniovertebral Angle < 50 831

1.4. Neck Disability index score < 15

1.5. sgaumudinusiuae se1ins 3.5-7.4 Ty 10 31nn1sUseiiu visual analogue scale
(22)

1.6. fi91n15UnA0NINAI1 3 LhDU

1.7. finnsdneansieasulniveene
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[y

1.8. fidrinnsindeulmussnsygndundsseiune
2. \na9IN13ARRaN (Exclusion criteria)
2.1. fildFugiRmavdoiinisindnnszgnauasuazon
2.2. Thoracic kyphosis < 40 3¢ Usgidiulaain ACUMA inclinometer
2.3, fiomsuanmeszuulszam 1wy NUBUTBINTEANTIULAUUTZAM
2.4. Insiinguvesnsegndundatayvinen (Thoracic cage)
2.5. nmglsAsaufiionss 1wy uzise
2.6. amzmsliliiunweinszgnduvdine
2.7. IaMEsnNEuUTINAL
2.8. fiommslungulsavenssgndundsdaune Loy nssgndundaden (Spondylosis), nazan

dunaumasu (Spondylolisthesis)
2.2 ANSATUIUVUINAIDENY

yunamegnlylunsfnuiluasadlygnsduineiaaling nsAuiungusiiogiaiie

Wisuiileunafeveaussying 2 nauiiludasseanu

PHH AINNITNUNIUITTUNTTUSILUNUNISANET N1SLUSsUREUTENINNANITDDNANEY
AELUU McKenzie AUNN590NAaINIELNBMLAMULTUAIIDINA1LLHEAD SAUAUNNSYTULARA DU

298Uz LAAUlRRIAINSIARIUlMNAD YINASEEEUlUV 1IN A¥IRALUNNTIUDIAD

Va v =€ o

wazensiinmeludiinzastiusuiveinisuinee gidevihnmsanamngudmingian

Y

TurAdelaglelusunsy G*Power TunisAuinvuANguAIeg19ld1wIY Al
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i G*Power 3.1.94 X
File Edit View Tests Calculator Help l
Central and noncentral distributions Protocol of power analyses
critical t = 2.03224
Lt S,
7
\
\
\
\
\
\
SO
N
N
~
i
4 5
Test family Statistical test
ttests Means: Difference between two independent means (two groups)
Type of power analysis nl 1= n2
A priori: Compute required sample size - given o, power, and effect size Meworoom]
Input Parameters Output Parameters Mean group 2
Tail(s) Two Noncentrality parameter & 2.9205993 D G oI el e r
Determine =>|  Effectsized  0.9735331 Critical t 2.0322445
«err prob 0.05 of 34 O n=n
Mean 1 7.48
Power (1-B err prob) 0.8 Sample size group 1 18 — bl
Allocation ratio N2/N1 1 Sample size group 2 18 Mean group 2 3.93
Total sample size 36 SD o group 1 3.54
Actual power 0.8098260 SD o group 2 3.75
Calculate Effect size d 0.9735331
Calculate and transfer to main window
| Close
X-Y plot for a rarige of vafies | - Calculate

JUT 2 MsAnangualeg1eiglusunsi G*power

HAINNTAINNGNAIDE b VIANGUAIRE19IavIn 36 AU wUuTY 2 N nquaz

18 AU fAin 10 % Drop out = 2 AY At Izlaussansiegemlylunuidelanguas 20 Ause

A5EY

9

2.3 AU bylueuive

AauwUsAu lawn
® McKenzie exercise 53unMU SNAG mobilization

® Cervical stabilization exercise 531U SNAG mobilization

fauusana THun
® (Craniovertebral angle, CV angle
® Neck disability index, NDI

® (Cervical range of motion, Cervical ROM

® Pain
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fauussunau Teun
o yhmenislanurenfinmeiieuiiudnielnsinsilote
o Aafmsuszdriuiiaiuonistanme 1wy msusuaieunide, MsUUVLDUES
Hudu
o nsshwwnemenmtUn wu we Hudu

® NSMUYLNEanUIn

2.4 \dpdiafilelunsise
1. wuuesauanInLBULeNNSINS NN

2. WuUABUOLAMTUNTIT wuadu 4 dau T
gl 1 wuuaeuauiIly W e 97 \Uusi
duil 2 uwutuiinveyaaunin Ly YseiRnsuiadu
@l 3 wuuaeua Iy NDI
g 4 wuudansesladn 19

3, ndedflefilanstatensinaeulu uaznisa Thoracic kyphosis

a. gunsalnelumside

4.1. ainnesa

JUN 3 afininesa
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4.2. naewngsy

U7 4 ndesaegy

4.3. P1R9INAD9

UM 5 ¥wanaes

5. asnaaeud b lueuise ldun Craniovertebral angle, Cervical ROM, Thoracic

kyphosis

2.6 A8msAuvaya

Y

N

[y [

261 duIfeAnreeaaiaslun1siiide Mnedewudivaed (U]dRauunsnis

e>°

JpaNUNISWNIsEU1m Covid 19)

262 a519519Melaglsnuaenn
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2.63 Assessment lag3deaun 1 faneuniseeniidenigluasausn e 5 AuUs

18un Neck Disability index, Pain e Craniovertebral angle

sUN 6 NLaRIYINAsYzEulUvann

U

AnszvnsinAswedulursmtdsninaenisndes 2 3@ laeialuvids o
uwuunmils Ty Sagittal plane 9199 nEL153039 80 wufiwns 1endeslivuiuiv
1191398 Ined3duasinaininesadadugauensdunis IneAniisumnus 2 dumie

1A

1. nszQndundsdiuneven 7 (C7)

2. ANty (Targus)
Yy

PnuhgunIaTen lagainidun 1 annsegndunasdiunsvei 7 (C7) fads
iy wazanidud 2 vuuduiulanannsegndunasdiunevei 7 (C7) waziny

SEPMUAUNAANUVDLEUN 1 way 2 (23)

® Thoracic kyphosis

JUT 7 nnuanen1sasa Thoracic kyphosis



22

I
Y Y

HLU1390398 T an 5 1auuuYea asdmtnuunsaesiiviniu laenis
Uszidiuanunsavilalagly Inclinometer 2 §u avnueiignuseliutimsodunss 11Uy
97198197 198 Inclinometer 8uwsn ma”l:’iu%L’Jmﬂis@uﬂa”wé’qzhuaﬂéuaﬁ 1 way 2 (T1,

T2) uae Inclinometer §uil 2 MelivnuNTvandunasdenvaN 12 wagnsegndunds

Y

=

dedved 1 (T12, L1) lngyuanulaiveansegndundasliannnasiuveagufiuaniuy

Inclinometer ‘17?& 2 U (24)

® (Cervical ROM

Iﬁﬁgﬂﬂimﬁuﬁ’aLmﬁLLaw:JUszLﬁuﬁw Digital inclinometer (ICC = 0.76-0.92)

'
a =

(26) MalIUTnaRnaAsyrvesgnUseiiu Inglvigiunsiidevinvine 6 vi1 laun

JUT 10 Besmaluniaiuey JUN 11 Beemalunasinuun

(lateral flexion to left) (lateral flexion to right)
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2.6.6

2.6.7

2.6.8

269

23

JUN 12 nyunslumeiugg JUN 13 myumelumasuen

(rotation to left) (rotation to right)

dunausiegneiuu Match pair gender lniin1suuananiass 2 nau laglvdl

TIUIUNATIYLAZINAWALITU 21ANITEITIUTEVINTUNANBIINY IS ULGUA

'
| Y

vaed AinngaeiusuiveinsumeeiinaneAnduiosas 30 waginamds
Sovay 70 Tnavisfunainiiteduismasn tasduamniiiiionuedid 14 Tu
WioduAsnsinwn Wunguaz 7 Tu uaglyimandgaduaaniil 26 Tu 1Wunguay
13 Ty

n3529U 52180 U Neck disability index, pain, craniovertebral angle, thoracic
kyphosis tay cervical ROM Iﬂﬁﬁ?ﬁ&lﬂuﬁ 1

ornatasinisduaain Tnefiseaud 2 ssdufantiuiiniormaiasegngule
TifinnsnAdeonsnwmunamsduild Ssnqumssnuasuvadu 2 ndu Ao

® SNAG mobilization 591U McKenzie exercise

® SNAG mobilization 594U Cervical stabilization exercise

yn33nwsaE SNAG mobilization Taegideauil 1

¥n133nwIie McKenzie exercise Tnggidoaui 2

N133N1978 Cervical stabilization exercise Iﬂ&lféﬁﬁ&lﬂuﬁ 3

Re-assessment 1ne¥a cervical ROM ndsn1soaniidsnieludunvid 1, 2, 3
sufnsiann 3 A1 Lasudsmsidneluduavidl 4 3 Neck disability index,

Craniovertebral angle, Cervical ROM gy Pain Iﬂ&lﬁ%%’ﬂﬂuﬁ 1
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[

2.6.11 aausiema

1.

[ ]
VA v a v a

TunounITmssuetatalas lneiudIdeAnseeiatadaslunisyinive 7
Menduuinged wasUfiRnuuinsnisdesiunisunssyuin Covid 19
TURDUNITNAFBY Assessment tngEITeaun 1 lngTanauniseenidaniy

GLUﬂ%\‘iLLﬁﬂﬁ’jﬂ 5 ¢uus ﬁa
® Neck disability index
® (raniovertebral angle
® Thoracic kyphosis
® (ervical ROM

® Pain

ya v 1

‘mﬂﬁL%ﬁﬁamﬁﬁ’aﬁmamimmﬁ'wmamumummeﬁﬁméﬂw RN TRREREIY
fiantuidsluhmstuaanifleidenisnissnundingunisinuazutady
2 NGy Ag

nauil 1 McKenzie exercise 9auiunsvduterovmziadeuln Taglddy

LANTUNNTINYITINNLA 20 W9 91N 3 ASIsRdUALALYIN 4 dUAN

® SNAG mobilization ¥insgA UM dl Hypomobility szauay 30 Tui
573 3 AS9 7N 10 AWNRRTEAU
® McKenzie exercise 3 v Ingudazyinyina1eld 5 Junil vin 6 Asy/set

2 set ANSWATLMINNLA 1 U

U7l 2 Cervical stabilization exercise $3ufiun1suduvesisvaznfiouln
TaelasualunsSnwIsIuRaianua 20 U %1 3 Asasedunaikazyii 4
aAUanni

' '
o = o U =

® SNAG mobilization s¥aufiin1531AN5LAA UMV IVRRBDTLAY

a¥ 30 U9 57U 3 A3 WA 10 IWNRDTEAU
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® 11591 Cervical stabilization exercise I@gyiNViavug 2 v lnguaay

y11911A1913 10 Auiiluninge vivinag 10 ASe An15WNSERINaYin 30

AU7 91 1 Set

31]17; 15 SNAG of cervical flexion

U7 18 vheenMdsnmenaiuiilonuae
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Uil 19 mseenmdsmerfiumnutiuas 3R 20 mseendndsmeifiunnasiuag

YDIABYINNUAD YDIABYINLIYAD

2.6.12 JUABUNITYINIY

nas9s1nelasldinaumnanidn
wag Assessment
Janeunisesnmasneluasausn
Tnegideauin 1

fadananadnsiun1sinide Mveavuanged

a va o ) ¥ P e CVangle
(UtRnunnsnislasiunisunsszuin Covid 19) g. .
® Thoracic kyphosis
e Cervical ROM
e NDI
e Pain
Aungueinegn
Tnedidunui 2
A4 A4
SNAG mobilization + SNAG mobilization +
McKenzie exe:cise Cervical stabilization exercise
Tned3deauin 2 Tnegide 3
N N
Re-assessment
'Jﬂua»imsaanﬂ'laamﬂ'luaﬂmww 1,2,3
smianun 3 A% Tmumaumuw 1 M Aweseideyauavadanivlunsiesiei
e Cervical ROM

Sandenseanirdaneluduaniii 4
CV angle
Cervical ROM
e NDI

A 4

aAUs18WA

‘Uﬁ 21 ﬂ’IWLLﬁﬂQGUUWE]Uﬂ'ﬁV]’IT\]EJ



2.6 aaufiviin1533e
MedeLguinged
2.7 svezaniilylunsinase
19
3. MUsznanAYaNgLATNITIATIVivayYa
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1. Awsgvivayamilumeaiifilanssamn lawn e (Togay) uareny (ARGeLazdI

WeuuuiInggI)

2. NARBUNNTNIEANYAIVDIVLaMEARH Shapiro-Wilk test Nlvuangufleg19tiae

A7 50 AU

[

3. ynveyaiinsnszaedsuuldung lvadia el

® YAFDUAINNLANATIITEUININA Y baely Mann-Whitney U test wag Kruskal-

Wallis test

L] Wﬂaaummummsﬂuﬂdu 1aglas Friedman test wag Wilcoxon Signed-Rank

test

'
o w aaa

4. MuunTEauted1ANI9ansan p-value < 0.05

<

4. 11M5N15N15UBINUNITHNTSZUIAVDY Covid-19 YULANTUIIUIRY

[

neulsIINNINAaR UM IdedlunninisUesiunisinssyuinves Covid-19 diil

[y

1. flnTiifeynaufewiuuuAnnses Covid-19 naulusnig

9

v

v 4 =

2. ALY

eXp

Wewazel1TddTenednisldniinineunderaeviinseuiunside

(%

Y

U

£%
a

Aiunsdeannnsaneaninninneusielavagyinnisesninasnie lasaauiinaaeuiiine de

\UAVRUd

3. waaasadunsvaaeuiinsdanagyineuazeingUnsal wavanuiilglunismageu
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UNN 4

NaN157¢

Y X

AnsaidelunsfnwiasalidugiiineAsweduluvimin 91w 36 Au fleny 18 -
25 U f1u133333ulasunisesnindeniewuy McKenzie $3317U SNAG mobilization 91134 18
AY LagN1seaNMAINIEkUULNBLNAINTIUAIYBIAD $IUU SNAG mobilization 311U 18 AU

anualriiuguvesluTINanwdde laun e 1y CV angle NDI Pain Cervical ROM #4915 3

M19199 3 SNWUENUFIUVOLATDILUITITE (n =36)

Cervical stabilization
McKenzie group (n = 18)

sgauuaﬁﬂﬂ group (n = 18)
Mean + SD
Gender : Male, n(%) 7 (38.89%) 7 (38.89%)
Female, n(%) 11 (61.11%) 11 (61.11%)
Age (years) e ) 20.50 + 1.28
Outcome Median (IQR)
NDI (score) 10 (5.25, 13.00) 10.5 (4.50, 15.00)

CV angle (degree)

47 (42.00, 48.75)

47 (41.75, 48.00)

Pain (score)

4.60 (3.83, 5.43)

5.10 (4.38, 6.20)

Range to motion (degree)

Median (IQR)

Neck flexion

39 (35.00, 43.25)

40 (35.75, 40.00)

Neck extension

38 (34.50, 40.00)

42.5 (37.00, 45.00)

Neck lateral flexion to right

39.5 (35.50, 42.25)

38 (30.75, 42.00)

Neck lateral flexion to left

37.5(35.75, 42.00)

37.5(33.25, 41.25)

Neck rotation to right

63 (53.00, 69.50)

60.5 (51.25, 69.00)

Neck rotation to left

64.5 (50.50, 70.25)

62 (51.00, 65.50)
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finsmideldsunisusedudae CV angle, NDI, Pain it eUsgiiiun1agAsweduly
119917 uay Cervical ROM Tugasneu sewine uagvidamssenidsnie iethueyauiinssy
#e Shapiro — Wilk iilesmnisnszanedeseya nuiweyaiinanszareduuuliund (p -
value <0.05) 3sdins1zsivayadae Kruskal-Wallis test iiloiU3ouiisunaniseandaneuuy

McKenzie Lazn1599nindin gl uutivaiiunuiuasesne tnelssauauiliodAgnisadag

p-value <0.05 Fapn51991 4

A19199 4 LAAINIINIZABFIV09 Cervical ROM, CV angle, NDI 1@z Pain

Test Shapiro — Wilk
Neck flexion naun1saenidenie 0.165
Neck extension ﬁauﬂﬁiaaﬂﬁwé’ﬂma 0.802
Neck lateral flexion to right neunTseenf&InTg 0.348
Neck lateral flexion to left neunIsoanfIaInIe 0.695
Neck rotation to right ﬁaumsaaﬂﬁﬂé’\‘ima 0.371
Neck rotation to right neun1seaniI&inIg 0.133
Neck flexion Wiseanidinensu 1 &Uak 0.230
Neck extension lesenidsnieasu 1 dUam 0.008*
Neck lateral flexion to right Wieeanidinensu 1 &Ua 0.024*
Neck lateral flexion to left ipaanmdsniansu 1 &Uam 0.280
Neck rotation to right ieeaniidinieasu 1 &Uani 0.014*
Neck rotation to right ieeenidmieasu 1 &Uamw 0.078
Neck flexion Wiaeanidiniensu 2 &Uai 0.280
Neck extension Wlosendinieasu 2 dUam 0.048*
Neck lateral flexion to right Wieeanidiniensu 2 &Ua 0.716
Neck lateral flexion to left ipaandsniansu 2 &Uam 0.233
Neck rotation to right ieeanidinieasu 2 Uani 0.728

Neck rotation to right ieeenidensu 2 &Uamw 0.630




30

Test Shapiro — Wilk
Neck flexion Wieeanidiniensu 3 &Ua 0.197
Neck extension Wlosenidinieasu 3 dUam 0.977
Neck lateral flexion to right dlesandinensu 3 dUaii 0.163
Neck lateral flexion to left ipsanmdsniensu 3 dUam 0.865
Neck rotation to right ieeanidinieasu 3 &Uai 0.014*
Neck rotation to right Wieeanidinieasu 3 &Uami 0.296
Neck flexion Wiseanidiniensu ¢ &Uani 0.183
Neck extension Wlosendinieasu 4 dUnm 0.067
Neck lateral flexion to right Wlesanfdaniensu 4 dUaii 0.660
Neck lateral flexion to left insanmdniensu ¢ da 0.836
Neck rotation to right ieeendsmnieasu 4 dUam 0.039*
Neck rotation to right dlesenfdmnisasu 4 dUav 0.002*
CV angle neuNseaN&sIY 0.016*
CV angle Wesanfdaneasu 4 dUaii 0.152
NDI neunIseenidsnie 0.046*
NDI Wieeandaniensu ¢ dUans 0.123
Pre Pain noun1saeniidene 0.060
Pain Wlosenmdsniensu 4 dUnm 0.013%

o w

e - * uansinsegesiliteddnneaiia (p-value < 0.05)

WS UBUNANITERNNAAINIELUU McKenzie wagn150aninadIn1gbuULNamNLAINL

HuAswoInane CV angle, NDI, Pain 929nauLasnainIseannianiy duullduanaziuu NDI,

Pain wazyiliesen CV angle AT wilifinuunnaneiuogiedl

5-7

[y

S¥eU 0.05 A9M15199
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A1519% 5 WUSEUWBUNANITENANEINIEWUU McKenzie kagn158annaIn1gwiieLNuAINNLIUA

293PaRD CV angle

Test Before After
CV angle (degree) 47.00 (42.00, 78.75) 51.50 (50.00, 57.75)
p-value 0.823 0.811

o w

VGG : * uaneingeg1ailitdudAymneaiia (p-value < 0.05), Median (IQR)

o

A1519% 6 WSHUWIBUNANITENANEINIEWUU McKenzie kagn158annaIn1gwiaLNuAINNLUA

293R8 NDI
Test Before After
NDI (score) 10.00 (5.25, 13.00) 4.00 (2.00, 7.00)
p-value 0.937 0.667

o w

GG : * uaneinseg1alitdudAnnnaaia (p-value < 0.05), Median (IQR)

o

A1519% 7 WSEUWBUNANISEaNAIAINIELUY McKenzie Lagn158annaIn1gmiaLNuAINLUAg

Y29ABMD Pain

Test Before After
Pain (score) 4.85 (4.30, 5.90) 1.80 (0.73, 2.78)
p-value 0.210 0.078

o w

VGG : * uaneingeg1ailtdudfymneaiia (p-value < 0.05), Median (IQR)

o

WaSUUEUNANISERNNIAINELUYU McKenzie wagn15a8niadnIghuULNo LAY

[

TUAIUDIPBRD Cervical ROM Tur29nau 5817319 hagaIn1590niadn1e Jkul Uiy

v o

psnsideulmlulasiirnie waludanuuanaeiusgeditedAgiseau 0.05 Am15197 8

-13
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15199 8 WSHUWIBUNANITENANAINIEWUU McKenzie kagn158annaIn1gmiaLNuAINNLUA

Yperoranisiaaaulmasluiienig Flexion

Group 1°" week 2" week 3" week 4" week
McKenzie group 43.00 43.50 43.50 46.00
(degree) (39.50, 45.25) (40.00, 46.00) (41.00, 45.50) (44.75, 50.00)
Cervical
42.50 44.50 44.00 46.50
stabilization

(40.00, 44.25) (41.75, 46.00) (43.00, 45.00) (44.75, 48.00)
group (degree)

p-value 0.566 0.577 0.388 0.860

o w

MGG : * uaneinseg1ailitdudfymneaiia (p-value < 0.05), Median (IQR)

o

A1519% 9 WSHUWIBUNANITENANAINIEWUU McKenzie kagn158annadn1gmieLNuAINNLUAg

YaereranIsinaaulmaslufienie Extension

Group 1% week 2" week 3" week 4" week
McKenzie group 43.50 43.00 43.50 47.00
(degree) (40.75, 45.00) (41.25,.48.00) (41.00, 45.50) (45.00, 49.25)
Cervical
43.00 43.00 45.00 46.00
stabilization

(40.50, 44.25) (41.25, 45.50) (42.50, 46.00) (45.00, 49.00)
group (degree)

p-value 0.690 0.493 0.987 0.786

v o

VGG : * uansingeg1aiitdudAymneaiia (p-value < 0.05), Median (IQR)

A1519% 10 LWIBUMIBUNANITBRNNAINIELUL McKenzie harn1509nmaInIgwiatNuAINg

Hunsesrasion1iafoulmnelufianig Lateral flexion to right

Group 1% week 2" week 3'9 week 4" week

McKenzie group 41.00 42.00 42.50 44.50
(degree) (38.00, 44.25) (40.00, 44.00) (38.75, 45.00) (40.75, 47.00)




33

Group 1% week 2" week 3'9 week 4" week
Cervical
40.50 44.50 43.00 45
stabilization

(35.75, 43.25) (39.50, 45.25) (37.50, 45.00) (41.50, 46.00)
group (degree)

p-value 0.428 0.139 0.975 0.655

o w

VGG : * uaneingeg1aiitdudfymneaiia (p-value < 0.05), Median (IQR)

o

AN 11 W UigUNan15aanMaInNIgkuy McKenzie wagn15aannIadnIgsiamiiinIny

funsUaInananIsasulmealuianig Lateral flexion to left

Group 1°" week 2" week 3" week 4" week
McKenzie group 42.00 41.00 42.50 46.00
(degree) (38.00, 44.25) (40.00, 44.25) (41.00, 45.25) (42.75, 47.00)
Cervical
43.00 43.50 43.50 45.00
stabilization

(38.00, 44.25) (40.00, 45.25) (41.75, 45.25) (43.75, 46.25)
group (degree)

p-value 0.836 0417 0.622 0.295

v o

VGG : * uaneinseg1alidudfymneaiia (p-value < 0.05), Median (IQR)

AN 12 LWUTeUIBUNANISaRNMAINIgLUU McKenzie wagn1saannIadnIgsiaiiiaIny

Hunwesnesion1siaaeulmnelufiAnig Rotation to right

Group 1% week 2" week 3" week 4" week
McKenzie group 68.00 42.00 42.50 76.50
(degree) (63.50, 74.25) (40.00, 44.00) (38.75, 45.00) (69.75, 79.25)
Cervical
67.50 69.00 71.00 78.00
stabilization

(63.75, 74.50) (63.50, 73.50) (65.75, 74.25) (71.75, 80.00)
group (degree)

p-value 0.975 0.987 0.456 0.441

v o

VGG : * uansingeg1ailtdudfymneaiia (p-value < 0.05), Median (IQR)
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A1519% 13 LWIBUMIBUNANITBRNNIAINIELUL McKenzie harn1599nmaInIgwiatNuAINg

flunsUaInananIseasulmaelufianie Rotation to left

Group 1% week 2" week 3" week 4" week
McKenzie group 65.00 64.00 70.00 72.50
(degree) (59.50, 73.00) (59.00, 71.75) (63.00, 73.25) (69.75, 76.25)
Cervical
66.00 69.50 70.50 73.50

stabilization
(61.00, 70.00) (60.25, 72.25) (63.75, 73.25) (71.00, 79.00)
group (degree)

p-value 0.775 0.466 0.962 0.611

v o

VGG : * uaneingeg1ailtdudfymneaiia (p-value < 0.05), Median (IQR)

WalUTHULIBUNANIT9NANAIN18LUY McKenzie fio Cervical ROM Tunisnol se1ang
LAZUAINITEDNANEINEY WUAIULANFNAULENNTUEIAYN1980H (p-value <0.05) BB UAU

NOWBBNANIINTY WALNAIRDNMEINIEATU 1, 2, 3 Wag 4 dUAM FanNs199 14 Uaggui 22 - 27

A151991 14 1WUSBUBUNANIIaaNNNaINIBLUL McKenzie 19933821a1n1500nA184n18Ma7iA

nsmIiedeulinae
Range to motion  Before 1°" week 2" week 3" week 4" week
(degree) Median (IQR)
39.50 43.00 43.50 43.50 46.00
Neck flexion
(35.00, 43.25) (39.50, 45.25) (40.00, 46.00) (41.00, 45.00) (44.75, 50.00)
38.00 43.50 43.00 44.50 47.00

Neck extension
(34.50, 40.00) (40.75, 45.00) (41.25, 48.00) (42.75, 47.25) (45.00, 49.25)

Neck lateral 39.50 41.00 42.00 42.50 44.50
flexion to right (35.50, 42.25) (38.00, 44.25) (40.00, 44.00) (38.75, 45.00) (40.75, 47.00)
Neck lateral 37.50 42.00 41.00 42.50 46.00

flexion to left (35.75, 42.00) (38.00, 44.25) (40.00, 44.25) (41.00, 45.25) (42.75, 47.00)
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Range to Before 1°" week 2" week 3" week 4" week
motion (degree) Median (IQR)
Neck rotation 63.00 68.00 69.00 71.50 76.50

to right (53.00, 69.50) (63.50, 74.25) (58.25, 75.50) (67.00, 77.25) (69.75, 79.25)

Neck rotation 64.50 65.00 64.00 70.00 72.50
to left (50.50, 70.25) (59.50, 73.00) (59.00, 71.75) (63.00, 73.25) (69.75, 76.25)

wan1siUseuiisunisesnmasnisLuy McKenzie sipasrnnisimaouln Neck flextion

P = 0.005*

!—l—\

P = 0.004*

[ P = 0.002*
A

P < 0.001*

{ P =0.004*

P =0.002*

55
50

45

: I I I I

1st week 2nd week 3rd week 4th week
1an (Time)

8471 (Degree)

[
[

JUN 22 WSeuiigunan15eeninaangiuy McKenzie 904528¢L381N1500NA8N80

msweaaulmealuiia Neck flexion
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NansLUSBULiBUNMSeBNiNaINELUU McKenzie Ropsrnsiaaiaulna Neck extension

P =0.018*
P <0.001*
f P =0001" ‘
A
I P = 0.020* !
|
f P < 0.001* \
Il
il P =0.001* !
A
I P =0.002" ‘
A
f P = 0.003" 1
55
50
)
L 45
&
j
e
€ 40
3
) .
30
1st week 2nd week 3rd week 4th week
Wan (Time)

3UN 23 WSBuiiguNan130eniaangiuy McKenzie 384528eL3a1N1580n N8N80

mswnasulmireluiie Neck extension

namsISBUWEUATSoBNARINIELUY McKenzie fopsmnsinaoulm

Neck lateral flextion to right FRone
P =0.020
1
f P = 0.002* !
f P <0.001* )
A
f P =0016* \
A
[ P = 0.026" |
A
[ P = 0036* |
55
50
o
v 45
&
j9)
e
€ 40
3
35
30
1st week 2nd week 3rd week 4th week
a1 (Time)

JUN 24 1WSpuiigunan15eeniaangluy McKenzie 904528¢L3a1N1500NAEN80

mswndeulmnsluiia Neck lateral flexion to right
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wan1sU3BUiBuNSERNMAINIELUU McKenzie Roasrnisindeulm

Neck lateral flextion to left P = 0.001*
A
r 1
P = 0.001*
A
f P < 0.001* ‘
A
f P = 0.004* )
A
f P = 0.005* ‘
A
f P =0.031* )
55
50
b a5
&
j93
e
€ 40
3
) .
30
1st week 2nd-week 3rd week 4th week
a)-(Fime)

3UN 25 WSBuiigunan130eniaangiuy McKenzie 384528eL3a1N1590n 8N800

mswnaoulmmelufia Neck lateral flexion to left

wan1siUsUEUMTeRNMAINI8LUY McKenzie Aoasdnisindaulm

Neck-rotation, to-right P< Ofm'
[ P = 0.030* 1
P = 0.001*
A
f \
P = 0.010*
I\
f P <0.001* )
A
f \
P < 0001*
A
f P = 0.006" \
A
f \
P = 0003*
80
75
g
&
8 65
put
£ 60
@
55
50
1st week 2nd week 3rd week 4th week
na (Time)

3UT 26 WSBULTiBUNaN1508NMGINTEIUY McKenzie 904588¢1381N1580N G080

mswndeulnsluiia Neck rotation to right
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nan1siUSeuLisuNseRnNANaINBILUY McKenzie Aaasrmnisiadaeulm

Neck rotation to left P = 0.004*

f—)‘—\

P = 0.003*
A

P =0.023*

P =0.001*
A
[ |
P = 0.004*
L

[

O)
%5
b
e
&0
3
55
50

1st week 2nd weel 3rd week 4th week
L”m (Time,

JUN 27 Wlsuiigunan130eninaangiuy McKenzie 384528¢L3a1N1590n 8N800

msteapulmasludia Neck rotation to left

WolTuuLiuNan1Te9nn189n18UU McKenzie wu11 CV angle, NDI, Pain %24nau

WAZNRINITIBNAIAINTGY WUANUUANANA DL TEdIAEYNNEDH (p-value <0.05) Walilauiu

NPUDDNMAINTEY LAZNAIDBNAIAINIEATU 4 AUAY AIA1S197 15

A1919% 15 1WIBUINBUNANTORNANEINIBILUY McKenzie #9 CV angle, NDI Wag Pain

Test Before After p-value

CV angle (degree)  47.00 (41.50, 49.00)  51.50 (49.75, 58.00) <0.001*
NDI (score) 9.50 (6.00, 12.25) 4.50 (1.00, 7.25) <0.001*
Pain (score) 4.60 (3.83, 5.43) 1.20 (0.30, 2.30) <0.001*

o

N - * uansinsegellledidamneaiia (p-value < 0.05), Median (IQR)

WellSsuiisunan1sooni1denietNoiuA Ll uAIYIAaNyY31 CV angle, NDI, Pain

o

YrNBULAEHaINSeanidanie Sauuandisiuegadivedfymnsadn (p-value <0.05) o

Weufuneueanindinie wasndeeenindinieasu 4 §Uasi famnsned 16
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A1999 16 LWIBUBUNANITERNANAINBINDNNALLIUAIUBIABsD CV angle, NDI uag Pain

Test Before After p-value

CV angle (degree)  47.00 (41.50, 48.00)  51.50 (50.00, 55.00) < 0.001*
NDI (score) 10.50 (4.50, 15.00) 4.00 (2.00, 7.50) 0.001*

Pain (score) 5.10 (4.38, 6.20) 2.05(1.38, 2.73) < 0.001*

o w

VGG : * uaneingeg1alitdudfymneaiia (p-value < 0.05), Median (IQR)

WewFeulisunaniseaniiainietiaLinauiunsetaese Cervical ROM luraneu
3¥INN WAZUAINITODNNANGINTY UANULANANAUDENITEdAYN19ata (p-value <0.05) Lo
WguAiuNaueaniaINY waenaseenianIeasu 1, 2, 3 uag 4 dUAM RS9 17 waggud

28 - 33

M50 17 Wiguigunaniglunguuainiseanmainigiie it uAUeInofonImInig

wdeulmaslufiFdigg
Range to motion  Before 1% week 2" week 3" week 4" week
(degree) Median (IQOR)
40.00 42.50 44.50 44.00 46.50
Neck flexion
(35.75, 40.00) (40.00, 44.25) (41.75, 46.00) (43.00, 45.00) (44.75, 48.00)
42.50 43.00 43.00 45.00 46.00

Neck extension
(37.00, 45.00) (40.50, 44.25) (41.25, 45.50) (42.50, 46.00) (45.00, 49.00)

Neck lateral 38.00 40.50 44.50 43.00 45.00
flexion to right (30.75, 42.00) (35.75, 43.25) (39.50, 45.25) (37.50, 45.00) (41.50, 46.00)

Neck lateral 37.50 43.00 43.00 43.50 45.00
flexion to left (33.25, 41.25) (38.00, 44.25) (40.00, 45.25) (41.75, 45.25) (43.75, 46.25)

Neck rotation 60.50 67.50 69.00 71.00 78.00
to right (51.25,69) (63.75, 74.50) (63.50, 73.50) (65.75, 74.25) (71.75, 80.00)
Neck rotation 62.00 66.00 69.50 70.50 73.50

to left (51.00, 65.50) (61.00, 70.00) (60.25, 72.25) (63.75, 73.25) (71.00, 79.00)
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o v a_ e <
Namstﬂ‘s'u'uLﬁuumsaanmmmmwamum‘nuuunwama
, P . P =0.007*
fovsmnisiadoulw Neck flextion '%—\
P =‘0.022"
[ |
pP= 01002"
f P= ?.013“ !
f P =0038* !
P <0.001*
[ : |
P< ?001'
f P =0.001* !
A
50 [ 1
45
@
L
&
8
€
3
35
30
Pre 1st week 2nd week 3rd week 4th week
a1 (Time)

U 28 Wiguiisuran1elunguuain1seeninaineLiaiuAud U oIADme oA

U

msweaaulmealufia Neck flexion

namsSsuiiisyniseeniadinisiiieiitamnuiiuaivesse sessdnsindeulm Neck extension

P = 0.008"
P = 0,003
[ P =0001* |
A
[ P = 0.004* 1
A
[ P <0001* |

P=0012*

50 [ |

45

84711 (Degree)
a
8

30
Pre 1st week 2nd week 3rd week 4th week

1an (Time)

sUN 29 Wiguisuranielunguuainiseanindinieliialiuaud U eIAome ol

U

mswnasulmreluiie Neck extension
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namsUisuiiisunsesnfdaimefieiiuausiunsuesae sessmnisindenulu Neck lateral flextion to right

P =0.002*
P =0.003*
[ P <0.001* \
[ P =0.001* |
A
[ P = 0.001* |
[ P = 0.030" ‘
50
45
)
o
&' 40
(=]
Pt
g
3
35
30
1st week 2nd week 3rd week 4th week

s (Time)

U 30 Wiguisuranielunguuein1seeninaineLiaiuauduaoIAome oA

U

mswndeulnsluiia Neck lateral flexion to right

o 4 < . o .
wansilSsufisumsesnnidameiiefinaniunwesns nammmsmaau'lm Neck lateral flextion to left
P =0.004*
A
[ 1
P <0.001*
[ P =0.001* |
A
[ P = 0.001 )
i : 1
P =0.004*
50
45
3
13
S840
€
3
35 .
30
1st week 2nd week 3rd week 4th week
v (Time)

UM 31 WiguisuranielunguuainiseanindinieliiaiiunnuduaueInome el

U

mstnaoulmmelufia Neck lateral flexion to left
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wamsiSsuiisuniseenmdsmeiiieiiuanuiiunsesne repsrnisiadeulna Neck rotation to right

P =0.001*
P < 0.001*
[ ! |
P =0.001*
|
f P < 0.001 !
A
[ !
P =0.001*
[ ! 1
P= ciwz"
f P = 0.002* !
[ l 1
80
g 75
T
e
< 70
3
65
60
. .
50
Pre 1st week 2nd week 3rd week 4th week

a7 (Time)

JUN 32 WiguiisuraniglunguuainiseeninaineLiaiiunud U eInome el

U

mandeulmasluiia Neck rotation to right

o, v a a v 3 El .
wansiSsuiisuniseanidsnaeriefiannuiunivesne feorinMsiadeulws Neck rotation to left

P <0.001*
P =0.001*
|
f P=0001* ‘
f P < 0.001% ‘
[ \
P =0.001*
A
f P = 0002 !
[ ) 1
P =0.016*
|
80 [ |
75
@ 70
o
&
13 65
€
© 60
55
50
Pre 1st week 2nd week 3rd week 4th week
nan (Time)

U 33 WiguisuraniglunguuainiseanindinieliialiuanuduaueInome el

U

mswnaoulmmelufia Neck rotation to left
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unil 5
aAUTIENALaLETUNANTTIREY

NANISANEINITIUTEULN UTENI19N158NANEIN18LUY McKenzie $2UAU SNAG
mobilization funi1seanfdanie aifiuauiuaresne saufu SNAG mobilization WU
psmmandoulmne yuvesisurdulurnmih duliaanuunmiosesne uazenmstinae Ll
fiauuanansiueg1eiedAynieada uidlessuiflsuneunasndiniseaniidenisuuy
McKenzie S35/ SNAG mobilization wagiilelUSsuifisunaunasudniseenidsnieioiiy
ANSAsIBsAB $2AU SNAG mobilization ‘W‘udwaammil,ﬂ?a'aulmﬂaiwqﬂﬁﬁmqLﬁmﬁuasm

a v v Ao ]

fadAgyn1eada yuvesfsweduluvamtiiinduegrfideddgneada dyidinauunnsos

o w v o

Y99n0anasRtNlTEdAY kazeIn1TUInRRanatal WtdAYsEna

AMzApdU (Forward head posture) lWuvfivilian Abnormal alignment @Aswzduly

frumih iliAamnuliaunauesndmiile (Muscle imbalance) uagsiliiinussnasovese
nsgandundsseauae (26) vinlikuilassasisvesnernung (Abnormal alignment) wazd11in
mawndoulmvesre uenanimnegluimaduindefuuszesnann wwdmalindunie
vinunevrunniuluinmsfisiavesnduienedsiliionisuniuinmesld el
aunaveanduiile vosioldsuusanaiiu eidesouredeiinnsBadiuasuulasaiiavesne

RaUund vinlvinsieasulmeslunisvinfainsuszaniuanas (9)

M1509NMEINELUU McKenzie Wumsesnfdimesn q semues luvhiilasadiene
n&ulang Alignment Uni SuviliiannisBndiveslnssasresouvasiauay Joint capsule AY1E7)
voandnielilndiiesfuuni inanuudauswosnduiens waeliesmnsindoulmvesne
ndUINUNG anusnaviuTetaReusInne vltanoimsuinuaziiuauaansaluriiatas
Uszsniusnniu usnaniimsinasulmen 9 Sthaﬂizéju Proprioceptive Miiiewdosaurass 7
TAnAuaunavesnduiiions anusinszsirevere wazviliesmninadoulmeslndifsstu

Un# (9)



aaq

NM508NMEINBRUU McKenzie ¥78anmudnnsvAaiasusesitu esanwe
annsvhaaas Upper trapezius, Splenius capitis Usupnuemassndaiiolilndidssiuund
fusanisvieuianniuluvesnduil spedui u niseanmdnieuuy Mckenzie luvin
Repeated retraction miﬁﬁf’z?ﬁ 9 SU"JEJaﬂ Muscle tone ann15nATIUTBY Nerve root Lagvinla

WM Lower cervical extension LaLanLIINAYeIYanLLaryI8ana1nN15uIn (9)

n1seeniaInIeiiaLiuaud uasveInaLduni1sv Isometric exercise n13ns2Au

(%
v =

n&1anile Deep neck flexor uagnszAunIviemeInd et uil unazduinuosngu Neck
extensor \lafimanszdumsvhauvesndiude vilfunnsegndundsssdunelindunnoglu
wUnd FedwmadeviAsuziuluremiiludumildinafiugmosen Seansnannnsfsee
Fuludumii Hansedunisirnuvesszuudsyamuagnduile fin1snsgdu Sensorimotor
control (M3¥uAu§Anuasnisvisuteandiuiie) vesne sfen1svamvesnduiensedu
Mechanoreceptor U Muscle spindle, Golgi tendon organ wag Joint proprioceptive ¥inlw
danseuaUszamldianss uaziinn1smds Endogenous opioid wag Endorphin vinli#a1n1s
Uinanas Welnssairsvesrendumneglunmesmillndidssiuund Sevinliesmnsiadouln
Wasuulasnduinegluesmlndifesuni inymosaoiufiiuiu enisuindianas wazesmm

nsaeulmvaIralnatPeaiuung 39denalinnisyinfatnsuseaTuiuseansnnuintunas

AYUAINUUNNTBIVDIADIANAS (9)

INNSUSIUIZUNATENINNNANITEDNAEINIELUL McKenzie AUN1598NAIEINIELND

'
a =

WLANUITUAITDIADADBIAINTTAA UL MABNUIN TUTANULANA1I9E 19N T8 A AUNISAR R T

o

ABAAABINUNNSITEVBY Tarek Ammar, 2018 NAN®INNTBINAIGINIELUY McKenzie fun15a8n

[

M&sneiofiuanuiuasaunsafivesmnisadeulaelu Mechanical neck pain WU11N13
ONMFINBLUY McKenzie vilusulassasasou q e vilinmsvhanuseadeidondufiug
AgUnf LLazmsaaﬂﬁ’wé’aﬂmﬁaLﬁmmmﬁ’umﬁmsmzﬁumsﬁwmmaqﬂa”mm'fa Longus
capitis tag Longus colli ﬁwiﬁﬁwmmﬁuﬂwaqmz@ﬂé’uwé’adwﬂa R UAIUVIUNIUYE

AU BAD LATAANISYNNIUVDINAULL B Scalene, Sternocleidomastoid kazannI5LAN
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Muscle imbalance souns¥andunasaIuae Juiilianein1suinld Wendullonduiuiguun

Unit danalrilassainaseu q vedenduglndiAesasannund (9)

UDNINLIINNANTANINUIINTOINAEINELUU McKenzie waznisesnindinetite
inanuiuasvesneyligfidnagaedulurnmdi awnsadivosmninadoulm lnens
Lﬂﬁaulwaﬂaluﬁﬂ flexion, extension, lateral flexion to left &g right ﬁﬂlﬂax‘immimﬁlaﬂm
Unfinendiniseenmdinieluduanid 2 niswdeulmesluiia rotation to left wag right A
samnsndeulmlndidssunfniendinisesniidenieludunvidl 4 Seaenedestuniseen
f§amenuy McKenzie fidaaSuliiinnisiaeulmsludia flexion waz extension 81 9 wazn1s
aaﬂﬁwé’qmal,ﬁ'aLﬁ'uﬂawuﬁuﬂqmaaﬂaﬁ'ﬂiwfumﬁvﬁmmwu isometric contraction 984

naLienaY neck flexor wag extensor (9)

MU EUTUIENI1INAN1308NTIEIN1BLUY McKenzie funiseanfdniesiie
diuanutiuaswasnededuiliaanuunnseswetne nuilidanuuandisiuegadfoddayne
adf Jedenmdestun1sIdeves Erina wazay, 2023 IfnwinsSeuiisusewninmaniseen
AIRINIBLUU McKenzie AUNIT9OAAIEIAIBLUY isometric #on199191U9AB LUNITA9U
poufmesfitinsAsriy nuhwiinanuunniomwesneesisansngulifieanuuansaiy
lesanniseeniidsnieuuy Mckenzie vnliidnwuslassadialndidestulnivazanaiulyl
aunaresndile naedeulmlndiAssund ananufsiavesniuile aneinsuan uazanms
naviureIsINUsyan gedwmaliernistinanas waraiu1snana1ni1suinvaeinAanssy
Uszdrfunaniiiuuszansamlunisviauld wu nserumidonasdausuiud iy )
uanNiin1seanfdsnIBuuY isometric Lﬂumiaaﬂﬁwé’qmaﬁﬂﬁzﬁumﬁﬁwmmamé’mﬁa
Semi Spinalis cervicis, Deep cervical flexors waznanuLle Deep cervical flexors @14130a0
mm;umwaamms‘dmLLaxmmsaﬁleéfaéﬁaﬁﬂizﬁw%mwuwﬁu wiogelsninu nseen
M&IN1BLUY McKenzie vilidsianuunnsesvesmeananiaiiouifisutuniseenmaanie
Weasiuauiua ieseinnisesntidanieuuu McKenzie lusin head retraction ann15vi141u

Y93na13Lile Sternocleidomastoid, Upper trapezius Wagnauiiodu & 49009V uingy
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91nA17% abnormal neck posture (9) Wan1svaureInauielnaldssiulnd vinlianlan

LAZALANUAINNTOLUNTVINAINTUSEINTU

INNSANWINANITDBNANAINYLUU McKenzie ADATRANUUNNIDIUDIAD NATYLEUY

TUv71911191 1aze1n15U7n WIolUSoUsuNaukasnaIeaniNaInN18asu 4 dUAY nulndiaiu

o w a

wanenanueg 1 eltedAYNIEts wenaNin1sANYINANITERNANEINIBLUY McKenzie #inaif
nstdeulmvesnsiilallIsuifisunoulaz naeoniIaINIeAsy 1, 2, 3 waz 4 dUa1i wuin

Ao ueeAIn1siad oulnilufiAnig extension, lateral flexion to right Lag left AN

o w a [

rotation to right 9819itd1AENNEDANBMRINITEDNANGINIBATU 1 UM @uTaLNLDIAY

[

nsiadeulmlufianie flexion sg1sivedAynsal Anenaini1seanainIensu 2 dUn1

[ a

anunsaivesrnisiadaulmlufianig rotation to left egnsfitfddnsadfnnendanises
f&sneasu 3 #Ua nseenmEInIenuy Mckenzie ansnsaifitesmnnisiadeulmilufianig
extension Mendan1soonidsnioasy 1 dUnw 1Heaa1n i sitting neck extension N3Hu
nsidaulmuetnsluri extension Fsdnasulvifinesmnsindeulwivenslufia extension
ae lateral flexion to right uay left uaﬂmﬂﬁmﬂﬁmﬂﬁiLﬂﬁ@ﬁﬂ%W@ﬂ lateral flexion to right
duasuliii unisied suluivesasluiia rotation to right AundneIn15LAE DUlMILUY
coupling movement N1999NNIAINILLUU McKenzie mmsaLﬁmaqmmim?{aulwﬂuﬁﬁmq

flexion AMENEINITEBNAIINIBATU 2 dUATM Lilosann1seenasn1gluyin sitting chin trunk

duasulminnis flexion 989 Upper cervical wagvinlimiunlassadenduunlnalfgsund uagnns

(%
YY)

ganmainglumii sitting neck flexion NTgAUN15YIN9IUYBY Deep neck flexor Aatiu N1598N
et 2 vdehlfinnsdaasuivesmnisadoulmluiianma flexion fainiseanids
nevin sitting WuvineenidiniefidenndesturintagyiAanssufiduasuliifefsueiuly
granth Tiun nsifehau msdulnsiwiilede nsdsihoilaglneufiumesnieuiiuidn uway
miaaﬂﬁwﬁqmaiumﬁ’aﬁqwﬁfﬂLf;jwﬁymmsm’]aqﬁumuﬁmmsmﬁlaulmsuaﬂé’wﬁaﬁlﬁgﬂé’awmz

29ANIAINNY

INNTANYINANITODNMAIN LN DLANNAINULUAIUDIADF DA YUAINUUNNIDIVDIAD 91

Asweiulur1ani kaze1n1sU9 oSy uLRgUNdULAENAI9DNA1aIN1Y 4 FUAY wulil



ar

AULANA19RE NN TEdAYN19ad A uonaNTnanI1sAnwIRDeIAIN1SIAG oUlnIvEIABLEE
WIUEUN DU WarnateaniIadn1gnsu 1, 2, 3 way 4 dUa1s nua1a@unsatiueeAInig
wdoulmaluficnis lateral flexion to right wag left, rotation to right and left ageiidudnAgy

NEDRNIENAINITODNAIFINEATU 1 AUAY aunsaiuesaInisiadaulmluiienig flexion

[

281950 F AN AR AN 19NTINNTIRANFINEATU 2 FUAM wazauISaLNLDIAINISIAR oY

o

Tufien19 extension 889NN EF1IAUNINARRNIENEINITBBNAINIEATU 3 FUAY N15DNNATAY

o

ABLUY isometric TEnsedumsvhaugesndaniiondy neck flexor waw extensor uaznszdu
N1391191U4%84 mechanoreceptor ylkwINsEgndundsszauAlinduN1agluwuIUNG an
muscle imbalance wage1adsHaensinwsvesiadsulm (10, 27) iaenndoafiuamiss
¥94 Li-Jun Yu WazAmy, 2022 idnwiniseandidenieiioifiuanuiunsuesneressainis
wndoulmlugiifinnzaeiulusumih eradimaienisiiiumsnsiadoulm uazmumumMUYed

naULle (28)

[ %
Y

MUN1BUTINITOONANAINIUIUY McKenzie Lazn1588nNaInN18LveL AN UAIUD

Ao WUIAEnanIsAAeuln lateral flexion to risht wag left, rotation to right way left ag

o w a o w

HdpdAgnsadaludUann 1 fiervnenisiadouln flexion wag extension oenelitsdAgynIg
adRludUania 2 e1ainaunandadeiivinliiinenisuln F9lalefanssuiienaradasvindu
UsEd1 19U N15ANUUBU N1IauNIdeaaU YMliAesnuaduszeLIa Uy Warn1STUse B

oanaiAsyinnIsTusaduu1anss

I
LY

261915AMUNISANBIATIRTIMUYINTAUIIUTENS Tnenisanwiasaillilalretanasiag

v = a

anvuinAanssy LWuieen1saauay 9919 lmAnanuAaIaeaauLaze1dliAsua1uYe

s =

YOYANINTINTENINM NI 4 FUav ns@nwilusuianmisialatuiinianssunvinlyi

Y]

21715 UINABLANTUY YU NSBIUNLERNIVInedwasuliine1nN15UnAD sananssuNvinld

£1115U2AABAAAY LU NITUIA NITSNYINAITUNNELAaEN18AINUIURA N15SUUTENIUEN L‘ﬁ‘u

U

AU
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nsAnwiAsatlanunsaasuraliiiniseenidaneuuy McKenzie kagn1508ningaeniey
Wi ANt uAweINa1lens @msavinliesrinisiadeulnivesne wagnidsweduld

PINTNFULNT A lNAREIUNR 19aINIsaansTRAMUNNNTDIvaIADle ag19lsAnIuN1TeRN

[

AAINIELUU McKenzie Wagn1390niNadn1giinfiuaAInuiuAIeInauilene LUiaMuLanaI

a v

28195T8AN AN 19EDRFRE09FIN9IARRUMIVRIAD ViNAsueiulUA U FUEANUNANTDIVD

o

AD Lare1N15UINAB LIN158NMNEINIELNBLANANNIUAIBINANLLBAD YULDDNMAINIEABY

gnuvuanv A RMenssLazntniduafaseiuy vilie1n1suineenauaLIuLazun

v

la a1nwan1sfnwdenas aunsaurludssyndlonieaddinlaaed n1seeniiganignuy
McKenzie kazn159aniasnigwiioiidanusunsvasnandiilans anuisafivesainisiaaaul
999A8 anvNAsuziulUA UM anRYNANLNNNIDIVDIAD KLALANDINISUINAD NaINI5EBN

1Y

AMa9IN18AsU 4 dUav



a9

UITIUIUNIA

v

1. Asedng fedaan, Janing Wuﬁqmmqa.quﬂuazﬂﬁaL?ismsuaqmuﬁmimmqazwmsaﬂ
wazndailolunuillyaunsvinu nsansmenminga 2562;41(3):148-163.

2. AT WFAIITNA, 939 LeNWHTiven, HSueaa Tamuun.anuduiusseniensananng
wasulmeefiany Mnswihuuuasiy Msnswiuuuielng wazauendmionsuay
Inalugthelsatinne. MIansIvnNTTans sy 2566;32(2):240-251.

3. dninnuadfuiend nssnseiivaiftowrsugiauasdeay. nmsdsansinislymalulas
asauALaznsaoaslunsusou we. 2567 (lasuna 1). NN AINNUADALAIYF;
2567 [Wwrdaile 3 5.a. 2567). Wwadeldann: https://www.nso.go.th/nsoweb/storage/
survey detail /2024/20240531072624 48392.pdf

Y]

4. WUANTIOL 1INTT 35IUTNT, AN ATIUINT, TIMIR e, weiiaa willeula, 9595 yay
an Fundfing uwaing navesnslaunsvlnudasiioniswnsuazansviaroviinians lud
91115020 AUF A vendudszamiliney wsetuile nsivalisuidendiulatsuay
aussanmanluindny sedugauAnwITIgay. (398, vays: umdgysw; 2567.

= a

5. SUA ANATENA,55INT JUNULALS,ATTT ANATNTA.NMITAAUIYARINTTUAISIYIMATA
wgAadduneiiedasiungueinisesniladulasy. 3759759910 uTausssuuasAaty
2022;24(1):50-61.

U L4

6. g3l uTans, I5Tanl

q

andyavy.anunduswenduidomelowaznisi cuves
n&aile anterior scalene Tuviefifion1suinnelins Alursunsiavans 2564;36(3):260-
266

7. vwdl dnnned SnsnavestladeiisamasionugnitusTunisndusivimeusmse uile ot
o1n131smeaniindulasudienilumaluladeiuaiou MST-VR. [s1891u398). asvan:
UNINYNFYAVAIUATUNS; 2563.

8. AN 19Iudng Avansa vinsnaufiuasnasserduresnsiamieandianions
Wisuiisuiunsdafanszgnardundsdiueniidsmadenisiiuiinuazesmmsiadeulm

YoaapbuRNiieN1sUInAe. [$18911338]. ¥ays: umdeyIni; 2558.



10.

11.

12.

13.

14.

15.

16.

17.

50

Erina H, kesoema T ajoe, Peni Julianti H, Handoyo R. Comparison of McKenzie and
Isometric Exercises on Neck Functions of Computer Users with Forward Head Posture.
Indonesian Journal of Physical Medicine and Rehabilitation 2023;12(02):109-120.
Li-Jun Yu, Tae-Ho Kim.The Effect of Cervical Stabilization Exercises with Thoracic Spine
Extension Exercises on Forward Head Posture. International Journal of Human
Movement and Sports Sciences 2021;9(5):852-857.

Yang J, Yang M, Lin Q, Fu J, Xi R. Effects of isometric training on the treatment of
patients with neck pain: A meta-analysis. Medicine (Baltimore) 2022;101(39):1-12.

Pal A, Misra A. Effectiveness of snag mobilization on computer professionals with
mechanical neck pain and mobility deficit. Int J Physiother Res 2019; 7(2): 3022-3027.
Harman K, Hubley-Kozey CL,Butler H.Effectiveness of an Exercise Program to Improve
Forward Head Posture in Normal Adults: A Randomized, Controlled 10-Week Trial.
Journal of Manual & Manipulative Therapy 2005;13(3):163-176.

Cho J, Lee E, Lee. Upper thoracic spine mobilization and mobility exercise versus upper
cervical spine mobilization and stabilization exercise in individuals with forward head
posture: a randomized clinical trial. BMC musculoskelet Disord 2017;18(1):1-10.

Saeed Khayatzadeh, Olivia A. Kalmanson, Dale Schuit, Robert M. Havey,lLeonard .
Voronov, Alexander J. Ghanayem, Avinash G. Patwardhan. Cervical Spine Muscle-
Tendon  UnitLength  Differences  BetweenNeutral ~and  Forward  Head
Postures:Biomechanical Study Using Human Cadaveric Specimens.American Physical
Therapy 2017;97(7):756-766.

Lee J, Lee M, Lim TH, Kim T, Kim S- m, Suh D, et al. Effectiveness of an application-
based neck exercise as a pain management tool for office workers with chronic neck
pain and functional disability: A pilot randomized trial. Eur J Int Med 2017;12:87-92.
Sowmya MV. Isometric neck exercises versus dynamic neck exercises in chronic neck

pain. IOSR J Nurs Health Sci 2014;3:32-43.



18.

19.

20.

21.

22.

23.

24,

25.

26.

51

Kuo YL, Lee TH, Tsai YJ. Evaluation of a cervical stabilization exercise program for pain,
disability, and physical impairments in university violinists with nonspecific neck pain.
Int J Environ Res 2020;17(15):5430.

Kim EY, Kim KJ, Park HR. Comparison of the effects of deep neck flexor strengthening
exercises and Mckenzie neck exercises on head forward postures due to the use of
smartphones. Indian J Sci Technol 2015;8:569-575.

Kang NY, Im SC, Kim K. Effects of a combination of scapular stabilization and thoracic
extension exercises for office workers with head posture on the craniovertebral angle,
respiration, pain, and disability: A randomized-controlled trial. Turk J Phys Med Rehabil
2021;67(3):291-299.

Yang S, Boudier-Revéret M, Yi YG, Hong KY, Chang MC. Treatment of Chronic Neck Pain
in Patients with Forward Head Posture: A Systematic Narrative Review. Healthcare
(Basel) 2023;11(19):2604.

Boonstra AM, Schiphorst Preuper HR, Balk GA, Stewart RE. Cut-off points for mild,
moderate, and severe pain on the visual analogue scale for pain in patients with
chronic musculoskeletal pain. Pain. 2014;155(12):2545-2550.

Yip CH, Chiu TT, Poon AT. The relationship between head posture and severity and
disability of patients with neck pain. Manual Therapy 2008;13(2):148-154.

a13n3 298w, giaen sunaen. MsUszliunznsgndundaney. MsasmadinnIuwnd
waznen IR 2556;26(2):105-116.

Ghorbani F, Kamyab M, Azadinia F, Ahmadi A. There liability and concurrent validity of
digital inclinometer, smartphone applications, and the cervical range of motion device
for measuring the cervical range of motion. Iranian Rehabilitation Journal
2020;18(4):405-418.

dundl \nTevew, A3dnual neyaludie.miuynuastadedssmesennmstinneannslaauiv

IulutniS s uslsauANBINDUALLYAAABINAILINTENTNIIAMNUIUA 2559;38(1):23-32.



27.

28.

29.

30.

31.

32.

33.

34.

52

Si Eun Parka, Jun Cheoul Leeb, Wan Suk Choi.Effects of Occipital Bone Stimulation by
Cervical Stabilizing Exercise on Muscle Tone, Stiffness, ROM and Cervical Lordosis in
Patient with Forward Head Posture: Single System Design.J Int Acad Phys Ther Res
2016; 7(2): 989-993.

Yip CH, Chiu TT, Poon AT. The relationship between head posture and severity and
disability of patients with neck pain. Manual Therapy 2008;13(2):148-154.

Panya Luksanapruksa MD*,Thanet Wathana-apisit MD, Somyot Wanasinthop MD,
Sanyapong Sanpakit MD*, Cholavech Chavasiri MD*:Reliability and Validity Study of a
Thai Version of the Neck Disability Index in Patients with Neck Pain .J Med Assoc Thai
2012;95(5):681-688.

Xiaogi Chen, Brooke K. Coombes, Gisela Sjggaard, Deokhoon Jun, Shaun O’Leary,
Venerina Johnston :Workplace-Based Interventions for Neck pain in office workers:
Systematic review and Meta-analysis.Physical therapy 2018;98(1):40-62.
Tantipanjaporn T, Yoonim Y, Tongmee Y, Keeratisiroj O. The Effect of Computer Using
Workload on Work-Related Upper Extremity, Neck and Back Musculoskeletal Disorders
among Office Workers. Srinagarind Medical Journal 2019;34(1):60-67.

Yesim Dusunceli, MD, Cihat Ozturk, MD, Funda Atamaz, MD, Simin Hepguler, MD and
Berrin Durmaz, MD. EFFICACY OF NECK STABILIZATION EXERCISES FOR NECK PAIN: A
RANDOMIZED CONTROLLED STUDY. Medical Faculty of Ege University, Bornova-lzmir,
Turkey 2009;41:626—631.

Karl Vincent, Jean-Yves Maigne,Cyril Fischhoff, Olivier Lanlo, Simon Dagenais.
Systematic review of manual therapies for nonspecific neck pain.joint Bone Spine.
2013;80(5):508-515.

13651 HUBUUN, aN1ITIN WHNITNG, 359 LeNRTATNeT, WTueea Tauuut.anudunus
sminmsifanisedeulmeefidnunisnsaiuuuneiy msnseiuuuvelnduazaing

gnauilonouagivalugihelsntinne.15enIYnsanssagy 2566;32(2):240-251.



35.

36.

37.

38.

39.

4a0.

41.

53

[ v a

Useyeyn Wamdulng, 9m13nd uunlens, alggn Winnduna, o3as1 Isedy, ledes J91ug.n1s
d1523A71UYN VeI INTUIAABUATANNF TS T¥ I 1981N15UIAABAUNGLDINITNIIMIAIN
9N INABUNUADI IUUNANYIAMZENITAIAANT UNIINYIABULIAIT.I13E15N1EANUITA
2563;42(2):101-117.

Seoyon Yang, Mathieu Boudier-Revéret , You Gyoung Yi, Kee Yong Hong and Min Cheol
Chang.Treatment of Chronic Neck Pain in Patients with Forward Head Posture: A
Systematic Narrative Review Healthcare 2023;11:1-11.

Panya Luksanapruksa MD*,Thanet Wathana-apisit MD, Somyot Wanasinthop MD,
Sanyapong Sanpakit MD*, Cholavech Chavasiri MD*:Reliability and Validity Study of a
Thai Version of the Neck Disability Index in Patients with Neck Pain .J Med Assoc Thai
2012;95(5):681-688.

v 6 [

gan3l uTavs, 3iand

q

[

wu‘i’]wjaunnw.ﬂ’amLLGﬁaLstmﬂé’mLﬁaﬁwaial,l,axﬂ“uiﬁwawuaﬂ
ndunile anterior scalene TuffudjsililonnstinAeisoss aursuniiasans 2564;36(3):260-
266.

Yip CH, Chiu TT, Poon AT. The relationship between head posture and severity and
disability of patients with neck pain. Manual Therapy 2008;13(2):148-154.

a13n3 298w,giae0 sumae1.MsUszilunznsEgndunasaeN N smATanTLImE
wagn1enmUiIdn 2556;26(2):105-116.

Ghorbani,F.,Kamyab,M.,Azadinia,F.&Ahmadi,A. Thereliabilityandconcurrentvalidityofdigit
alinclinometer,smartphone applications, and the cervical range of motion device for
measuring the cervical range of motion.lranian Rehabilitation Journal 2020;18(4):405-

418.



NTANUIN

54



AANUIN N

nnduieuAnqud

SAINT LOUIS COLLEGE
19 ouuamsld uooEmanT waams nqowmy 10120 Tnad 02 675 5304(-12) Tnsans 02 675 5313
19 South Sathom Rd. Yannawa Sathorn Bangkok Thailand 10120 Tel. (662) 675 5304(-12) Fax. (662) 675 5313

WilaEaTUTRIRSHEIIUNNTINY

a a = ' o w i o
Tasan539ei509 n'l‘iLU%EJUIMUUiz‘WJ’NNaﬂ'ﬁi)ﬂﬂﬂ’lain’]ﬂlLU'UI.L!.IﬂLl.ﬂu%ﬂUn'liailﬂﬂ"lﬁdﬂ’]EJ

A a < ' - [ a - v v
Lw,aqumwuuuﬂwmﬁamaaammimaau‘lmﬂa yinAswrduludramtuas

fuiinAnuunnsssvesrslunmrAsiusmiutnne

na9e 1. wedsins AU
2. wEanuasuig - lngaunw

3. A5.9W AFAIITA
deianiaeau Agnen IR Ine1deiguivqed
taviinilsdeiusesaiusssumsidy - E. 021/2567

av o a o a &£ ' o ' aw
TAsamsideBedildnisivinddnsaniznauenaainsgidisulasinsiselulsandlne
1 v
.

Wity uazldFuanufiureuainauynssunsaiesssun1sidelunywd Inerdsivudinqed

Tngldiumsinnsannsidelunysduuuisein Souiesud

Wiikaszwineuil 4 nsngau 2567 - 3 nsngAu 2568

—_

(5.uATIRY WTAS)
UsEsunNEnIsUNsI3uss UM Itelusyed

nendeisusinqud

wamnganagiila wizihatniii
Ubi Caritas, Ibi Deus Est

55



56

nendenouiviqud
SAINT LOUIS COLLEGE

19 mauamald wwaommaT waams nquiviw 10120 InsAwt 02 675 5304(-12) Tnsans 02 675 5313
19 South Sathorn Rd. Yannawa Sathorn Bangkok Thailand 10120 Tel. (662) 675 5304(-12) Fax. (662) 675 5313

CERTIFICATE OF ETHICAL APPROVAL

Research Project Titles Comparison of McKenzie exercise and Cervical stabilization
exercise on cervical ROM Craniovertebral angle and Neck

disability index in forward head posture with neck pain

Researcher: 1. Mr.Teerapatt sornsanguan
2. Miss Netnapat Techasomphop

3. Dr.Usa Karukunchit
Affiliation: Faculty of Physical Therapy, Saint Louis College
Certificate of Ethical Approval No: E. 021/2567

This certificate confirms that the research project was approved for the protection of

participants in Thailand by Research Ethics Committee of Saint Louis College

Approval Period: 4 July 2024 - 3 July 2025

/\fﬂﬁ/«\w ,Wj‘M
(Dr. Nongkran Wongsri)

Chairman of Research Ethics Committee

Saint Louis College

wamnganagiila wizhatniid
Ubi Caritas, Ibi Deus Est



ANANUIN U

wuudauaaidnsaueuide

D

1 o o .
"Fuastiinasemuneaddu Vv adu A Wassiudeyaveniu

SHADVENANAT oo JUN UAFOUA) e

wuuABUN N TIITY
1309 MSUSBUTIEUIEINNAN1T00NANSINTBUVULLALALT (McKenzie exercise) AUN159BNAIRINIELHE
Wiuanuiuasveanduiionssinan saufunsusuindeudenanuiunsindeuln ressmmsindeulmeas, v

Aswedulutnami wasaviiinauunnseswesne Tuseniladulasuniinneasiusiuivenisunae

va o

- o
dauii 1 Jayadruyana WZEINY

1. e SEX [ ]

Ave B wda

2. 8y Y AGE [ ]

duil 2 Joyaguam

3. lsAusednen [ 1 WU

A 1. Lifflsauszde

A 2. flsauszden sey (e [l
4. vindlemsineeannni 3 euniel [ Tsw

a1y

0 2 iy [ 1lisu
5. fiviuiivseinisuimdusasnsideiinszandundsdiuneviseenuioll [ 1awm

[ 1 g

A 2. § msvadusida "

[ 1l

6.  vihuilommeszuudszanuselal Wy 81591 0n15UI9sNM [ _1Hu

O 1 i

A 2. §i szyorms [ 1y
7. vindilgmauamduuielsl [ luw

01 g

O 2. 3 svyems

57



AMANUIN A

Appendix.

wuugeunuiietlsziiuaineinistannuae Neck Disability Form

-
T2 10) PR

P (S L : - g Yia o o ; . A oY
I.I.LILI‘N'ﬂuﬂ’mu‘ll’]‘lluLWﬂlﬁLlWVlﬂvlﬂ?U‘ﬂﬂHﬂ’)’]’mﬂ’]i‘ﬂ’lﬂﬂ’ﬂumﬂﬂﬂﬂﬁﬂ‘]ﬁﬂﬂﬂ?z’ﬂ’]’)u‘ﬂ’ﬂﬁ“ﬂ’mﬂﬂ%ﬂ? Wwaln

UNNEAINITIUNNNTI BN UELNNsT NI lasenmInzaN nTnYATeINNEAY luTe A AN e EaTag

A R ) o Ay Yad
luunarredeeduiaainmaresmuluiuillafnge

("

AMNLELLan

[ eldirnusutnlumnei

[ ussvessnnluanil

[ vasmhunandluanei

0 demmeuanguusstuanzil

0 usnguussanniuanid

0 ﬂf;m;mLmﬁzgm.vfwﬁ%%ummmflpﬁwum:ﬁ

NIAUANWLEY
susansnguamuaslamaninalagliilpana§uaniiain
'iummmmmeumﬂc;mm_lnﬁurﬂ'mqsﬁﬂ'ﬂuﬁuﬂomﬁﬁ?u
snzguanuassiie s luAearing 7 uazazainsyda
aummmsmm‘mmaﬂmqu,mmmmmmuamutm‘lmﬂumu'lum
SumesnsANTaamAENN NI TauaRuEIR BLIYNA Y
aulummmummm‘l,m,ﬁmfmummummﬂmmmnmmnua:sﬁm@ﬁumﬁm
n13EINe8Y

s I |

s s bt ‘d -3 ; -
fuanurraanaewinialagludnisidudaaidimu
Susnunsnenveaminlauafinisuniauy
mmﬁhmm‘lmu‘lummmﬂnmmuunmmumnwu LLmaumuﬁsnﬂn‘lmmﬂmmﬂlummewmmm
vnlnenlaeneuaniy mmguu‘[m:

b . 4 B 6 o ;
mmsﬂfam‘wW'Lmu‘lummmﬂnmmuwunLmﬁqﬂﬂunmaqwuqmﬁu unduaunsnenlaniaeseylu
FUNTIN L mmmﬂﬂuu‘im
SUENNTNENTRITLNN | 1o
o " < - el
suluarunsnanviieieaslslaias

nsaumilsde

- — I — |

Sugnsnemmidelaminesnislagluienisiaee
Sugnansnenidelamiineinslnedennisiseeidnes
Susnansnemmidelamiineinislnefeinisinaetunane
Sulsaunsneumidelamnineaniamazasamuaetunae
'ﬁ'uéﬁuuﬂﬁ@“lﬁ?mjwmndﬁmmwm:mm?ﬂqmﬁ@quuw

- |

686

J Med Assoc Thai Vol. 95 No. 5 2012

58



Appendix. (cont.)

[

auluanunsneumisdelaae

5. a1nsUandsEe

I I |

sulufennistqndsuias

o o - < i v
duflenstandseudanuesluues
o o o L
fuflanstaadserlunanaluues
fuiemstasdsuriunauey 9
fuienstandssequusaues 9
dufiensindseeinaunaaniaan

-l a
6. N1TNANND

o I o |

v v
G o A o

.
fugnunradanndiinndlesunsanisiae lulaenaiuiniin

£ v
G o A o

Suanansoilaunzifufidesunesnislgenaunndnues
FuAAMNEINAILINNAN 7 farflmundidesunaanis
Suflmnugnaunnunfiasiaaniidesunasns
FuAAMNEINAILINKIN ] farfimunsidesunaanis
suluanansnilauniloae

7. NNINNU

s I |

Fugurravnaulanninannesnng

. . o W A oy
duanrsavineudninialulnuatuannnanil
duienaialuaauluylaus luninnanil
suluanusamaudninalyle
funnaulanqgANNeINaILIn
sulugnurraniaulaag

8. n1edusn

I s |

sudusalalaglufenislonae
sudusolalnamisunaenislneiieinslannueatinias
sudusnlalnaminesnslngfennisannueeiunane
sulugunsndusalalnamnfineanisnezeinisanaetiunans
ﬁuﬁum“la:oqaﬂmwmn@i’ﬁmnLﬂmmnﬂqmmyuﬂﬂmiwqum

suluanunsodusalaias

9. NTUAUNAL

I o o

suluiTyunBesnisueumduias
miuﬂuuﬁummﬁuqni‘umuﬁaﬂmn (uanlundiniennan 1 datia)
mm@wﬁmmﬁuqnmmmﬁnﬁ'ﬂﬂ (u'au"l.u'uﬁu 1-2 ‘fq‘llm)
MsueunALYesdUgNIUNULUNAS (uaulamdy 2-3 dali)
MIUBUNALVBITUYNILNIUTUUI (ueulungu 3-5 dalua)
n7iufawa”u°1Jmﬁuqnmmu@ﬂﬁmumrﬂwu (u@u"l,zimv”u 5-7 %'QT:N)

J Med Assoc Thai Vol. 95 No. 5 2012 687

59



60

Appendix. (cont.)

10.

fanssuiunuanig
0 aummmmifmnqn?iuuuwmnnﬂmﬁm‘lmwn'amq‘[m'luu'mmiﬂqmﬂﬂ

0 aummmnJ’1munqnswuuwmmw@mu‘lmwn@mﬂmﬂuﬂqmﬂﬂmq

[ fusmisawsasfianssuiunnnisialuganlvousluimamiiiasanenisanee
0 fusnsnsagnsanfanssuimunniszesiylatnansziinae

[ futnssianssufunnnislaggaengiunmszanae

[ sulusunsawnsanfansssiiumunnislaiae




61

AMANUIN N

WUUFBUANINTEAUAMUTULIDINTUINAD

v o

ALY NFRRUAAINTALYTATRIMINENINUIM “X” NIASIAUANNANLALENITNITIVaYINY

[

SHADENANAT oo, JUN CUAROUA). oo,

lngdeviuiiszauauuusweaeinstmaeluszaula

Lifiomsuan Umsnnigawinnagnula



AARNUIN

62

ABUDBNNIAINIY

Thoracic kyphosis
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Cervical flexion / extension

Cervical lateral flexion to right / left

Cervical rotation to right / left

CV angle
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NESAALV1TIUATINTIVY

(Participant Information Sheet)
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A® (Instability of cervical spines) 7 991MSUERININSEUUUSEAN LYY NUBUTBINTEANTIU
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nyndnuanfiueugiiide vielmihiisaniidedundulannsoneudinuuarvian
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3. anuiihmside : Inendoieudivged

4. yeeauarBmsindeidefinnaniduvionnufiauniiievesiunisise -
(1) wessns Asaeu 15 066-139-8836
(2) weEuasuE nvauan g 061-702-8385
(3) 7.9 ATATITN 03 085-367-4323

5. winnaauluan
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11,761.7 AU SanniigaillensSouiisuiunmsfnunsziudu JagtuiniFoussiugaudnu Turs
01y 18-25 Viimslwaunfnlriuegraunsvians Tnsmslanuluvimmailioengas wu mstuas
felnsdwyl dwanszvusondunilons VilAausinafinszgndundsuinueodiuiu Jnihlvida
p1msUnae ndndenevdewhnundniitesnuaunalurnefidnisny feanunsniilug
p1nsUnnaLardveand e saudewilfiinaniedsugd ulueramin (Forward Head
Posture, FHP) 1¢ Tun1s@nwinudniiennisuanpedssanaSesas 17.3 G4 67.8 UShmaduuy
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6. TngUszasnveInside
afnwINSIUT B U BUTENIIINaN0aNAaINBLUULNALALE (McKenzie exercise) U
AMsoenidInewi ot ua T uAend Ll ane SaufUNISYSULAA DUT BRI INAUNNS
waoulm dossrmsiadoulmae vihAsweBuluunamih duiinnnuunnsewesne LareIns
thnre lufiinmezasiusuiueinisiinne
1. 1o n®N 1S US BT BUTEMININaNITeBNAaINILUY McKenzie fun1soen
Mdmeiierfiuaugdunmene dossrnisiaasulmee vAswdulurimdi duidie
AnNUNNTesTedae LavemsUmlugiiiinnzaetusmiueinisinne
2. 1Wisuiiisunan1seaniidenieuuy Mckenzie Tugasnausneuwazndssneasy

1,2, 3 uay 4 dUan
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3. WSy ULNEUNANISENNIAIN SN DL ANANUI UAIYDIAD UL IINDUS N B LA NS

SnwnAsu 1, 2, 3 wag 4 dUani

v o
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Fa Tenanlunsnsadraneuazniseaniidanie Uszanm 1 4alus Tnelufunsnasiing
59319 Liedansaalasinside deviusfsagldfuuuuasuniudansossiuo 2 4a
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1. msdssBuludnume (v angle)
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sagittal plane Iﬂﬂﬁ%fi’]’awamaﬁﬂma%?iufluamuaﬂﬁ‘mmq Rafisuvius 2 shusma Téun
1.1 nazgnduvdsdrunevodt 7 (C7)
1.2 aﬂwﬁﬂgﬂgj (Targus)
2. vinefifindsdnenaey (Thoracic kyphosis)

ALU13903THTINEIN T 11U AUVEW aedndnuuisaediiindy lagnisuseuiiy

' ' 1%
= a L% =) S

aunsnihlalagly Inclinometer 2 du TnvauefiggnUssliutianiadunss 11w NER g
Inclinometer duusn Melivsunseandunasdiuenvedl 1 uag 2 (T1, T2) uar Inclinometer
guil 2 1alivsnaunszgndundsditenvei 12 uaznsegndundsdiueived 1 (T12, L1) Ineyx

ANULAIYBINTEANAUNAIIL INHATINYBIUTLARIUY Inclinometer 113 2 8U
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3. ammsiadenlinyeine (Cervical ROM)

TifgnUssdudsummauasiussiiug Inclinometer Mdliusnifanansfisusaosdign
Usziiiu Tneldgnuszidunumii (Flexion) uaemii (Extension) sandesludiunn (Lateral
flexion to right) waapnBasludumne (Lateral flexion to left) lanaruanansn fusuiugiy
asldangunsal uaslignussidiuusunaneuuies andufussidiuih inclinometer 2191
Uihatanasirinvesggnussiiuluvimuaelunmafiue (Rotation to right) wagvimu
polUnIFume (Rotation to left) Wanennuanasn andudussidiusuamuiléaingunsal

n¥rnvinldunseantidimevinueslustasdiunsiasy 3 ads azlimstaeseinis
indoulmvesasluianuae woae Bosrsluiugeuazen vyuaslumad g IkaEY 90
A Tasiedu 4 #Uanid uasndsnviueenmidsneasu 4 dainnuiivun vildaglaty
MsnsI9UsEfiunavitmsAszaulufumih, inmefisingdsdiuenaon ssmnsiadeulnvesae
Tufirnune wene Besreluiuseuazan mueslumsuseuazann wavenstan 1
pouLvUasuaNdrlauunniestasnadnads Susimayaildunuisudieulunguuas
seyengu aguasigidoazvelyvinuu iR Teun

®  NIINBULUUABUNY
®  M1599NMAINIY MLBNEIT 2 LUU AB
ﬂa;mﬁ 1 McKenzie exercise + SNAG Mobilization

ﬂa;mﬁ 2 DNF Stabilization exercise + SNAG Mobilization

® N15M5295MNYNINWAIMNUIUR

9. ANULALINDNILLNNVULLDLVNTINNITIVY

[
v a C% =

ANTIATILDNAAN ATV AINULFLINAULDAVULYINNITIVY kaEDINISUINNAIULID

[ 7
Va v LY

PHIINATINY 19U HIT8TNTADUDIUTEAUDINITUIAVULYININNTIVY SaunsleeSeunistoanu

JUNTULALAMUFBINILANTU Tnen15ERNaULLena I8N 1aInNIe
10. Uszlewinaninaglasuannniside
o insulaunsnsialssliududuinlinneAsvedulduamih (Forward head posture)

o lusuidulasunsshwisienisvduinfeuvesievueiadoulnd (SNAG mobilization)

] LY o

IUAU NF9DNNAINYLUY McKenzie 158 SNAG mobilization $3UAUNISBENAAY
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ANELIN LN UAUTUYBIA (Cervical stabilization exercise) Wi pannN1e@Aswed wld
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