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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)
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2. 399Us2aIAYaIN3IAY (Research objectives)

1. iefnwnsissuiisusswinananisennindanienuy McKenzie $amfunisuiurenevay
waoulm funiseeniidimeiioriuausiunsese saufunsviuvesevazadoulm
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4. #UNRFIUVAINSIY (Research hypothesis)
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5. nsaULU2ARUN15798 (Conceptual framework)
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e Cervical stabilization exercise 34U e Cervical range of motion, Cervical ROM

AsvduvesavazLAdaulny e Pain

fanussuniu
o vimenslanunsuimevieuiiudavielnsiwiioe
o AefsUszdriuiiaiueinisanee 1w msusuaieunide, MIusuVLDLE
o MssnweNIEAMTIUR WU U

e  NISMUYLNBARUIN

Ul 1 nseuuwAnlun1side
6. Harudwiianz (Definitions of specific terms) wsaAtanudaufuanlylu
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

NNVl UNARTUIINATINE Tagliladwnaianaias waslvenaatinsanaula

va v

pg9daszlunssunuidedisonanadinslasuveyasgasudiulasialaf §idusueniny

Y

Bugannoaainsduarsdnvaldnuslaglionaradasladnduleegredassusimainnisany
weliseTanavoanalinsiavsniazuasvisearunsonsusisanainnidelanaaniiaiveyai
a ¥ (% Y 3 [d LY va v a ¥ = a 1
WNevesiveaadnsasgninuiluanudu fidusilameveyaiioUselovdlumanns lagld

seyteuarlilameroasisasiduseuana wiazluseaunmsy

[
U

Fe190IUlASINTSIVE @unsanausiaanantasansiselenasnian 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 Arna13zlasUa1NnN15738 (Expected benefits and

application)

9.1 Uselevidonqueieeng
9011  fndulifumanralsduduiiuidoneaoiu
912  fuindfeldsumsinmdenmsusuedeuresrosmiumaiadouln
SufUnNseeNfEINELUY McKenzie wiansvduLadourorasiuiy
Aswedeulmsutunseanidinmeisifivanudunswesne Wisan
AMrApiuTINAUaINIUIAAe
9.2 UszlaatmnoIv1an
9.2.1 7NIVNANITTABIVDY SNAG mobilization $71AU McKenzie exercise
18z SNAG mobilization AU Cervical stabilization exercise fian1ag

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. \iuveya

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

naNuLile Serratus anterior Lay Deep cervical flexor aglusunisngndngiseniazeouns

Y

Faduaungresnsidansadeulmiveneinein1suin uardmanenisludinUsedniu (9)

amgfswriulinmiihansataldain OV angle uarBediausuussvasindsueduly
Freanasyili Neck disability index (NDI) ugias (15) 1nsaeduaziimsifiuusensyise
nduilonadunds nsussiazanauudeusindaiofisnuaunavesae (Stabilizing neck
muscle) waziansseuussesnduiionstuinaniivhniinfing saufuiinmsveduveanduile

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) mMuuuIARvBY McKenzie laglifas
Tvgunsal \unsiadioulmdn @ Tufimmaditmun (16) vilsinduilonendumogluanivisls
Snvedsanunsaannismasiresnduile Wveswnsndoulmassae wazvilimeegluvimed
Undldlaeniseaniidanisuuuwuanud dudunisesniidinieddsuvimisvesdule
nawiledan (Type II, or Fast Twitch) 8e1917 9 (Delays replacement) dsaelunisanennis
Suaveuiureanduiiield fanseenfdimenuuiumnuiarrsiumsedoulmuazuss
w3enfidwasionduiie (9) vldndudefiiundusaiiniu wazdduasulvvaneinig

wasulmldegraduans Inglifinudunvsevediinle 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%’Uﬂqamw‘fmuﬂszmumu
fu (18) anansavaelunisantan Lﬁuamﬂﬁl,ﬂﬁaulmsuaaﬂaLLaxsﬁaﬂﬂ%’UU'gamiv‘l’wmusuama
1# (11) Hadunseenidsmeifiefinlassadiening q sounsegndundsliogluvimaund vl

nenuilenvinuduatnnsEANdUndlinuBANEY AMUNUNIU LaZAULIMIHANTY (10)

2.4.1 Y1N29NN1aIN1YNBIANAMUNUAIVDIAD

71NN1599NNMAINULNDALAIMUTUAIUDIABUSLNBUNIE 2 Y11 ALYNVINUA 2 Set TN1S

WNILIMIN9 Set 30 WA iamiue 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)

N9IUTUNBUTENINNNIT0MIAINUUULLALAUT (McKenzie exercise) kagn158en

[

Adanewuuleleiun3n (sometric exercises) Wu31 NDI Tunguvesniseaniginiy
wuuLuALUEnsUasuLategitdAydieifisuiuniseenmasnisuuuleleiunin
9)

HAYBIN1TORMAINIELNBLANANNTUAIYBIABIINAUNTERNAGINENTEANFUNAIE I

2N 113998NMaINUMIBLALANULTUAIYRIADTINAUNISHNANNETY WUINNIEDIN1588N

1Y

fasneiinasefsuziulusmuntinnazianiannaung (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

nauUsEns hdnwimameuasimamdsiiinnzaedulufumii engsewing 18-25 3

nquieg1slusuideldnnnisiansandnvazvesoraaiasi aenadeaduniu
fonUszasa nasinsARLLaZIN N5 RBaNUDLATY LAZINITALWUY match pair
gender Tnsnsduaainuindu 2 ndu Tnengud 1 I¥Sunsusuiedeuresosmiumaiadouln
(SNAG mobilization) S un1seenidaneuuukuALAud (McKenzie exercise) uagngud 2
¢¥umsviiuindouvasiediufunmaiadoul (SNAG mobilization) $afuniseeniidsnieiite

WILAULUAS (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. amlsnsamiiiienss 1wy uzids
2.6. amzmsliliiunweinszgnduvdine
2.7. IaMEsnNEuUTINAL
2.8. flonmslundulsavanszgndunddiuae 1wy nsvgndundadeu (Spondylosis), nszan

dunaumasu (Spondylolisthesis)
2.2 ANSATUIUVUINAIDENY

yuniregentrluns@nuluasiilygnsduwineaadag nsAuinnguiiag1aite

Wisuiflsuandevesuseyng 2 nquiiludaserony

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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ffa 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
=t
7
\
0.3 \
\
\
0.2 \
\
SO
0.1 NN
~
i
0
-3 -2 -1 0 1 2 3 4 5
Test family Statistical test
ttests Means: Difference between two independent means (two groups)
Type of power analysis nl = 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 => Effect size d 0.9735331 Critical t 2.0322445
@ err prob 0.05 of 3 O n=m
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 | 3.54
Actual power 0.8098260 SD o group 2 3.75
Calculate | Effectsized ~ 0.9735331
Calculate and transfer to main window
|
X-Y plot for a range of values Cakulate

JUT 2 M3fnanguiieg1aniglusunsi G*power

HAINNTAINNGNAIBE 1R IvIANquAIeE 1L 36 A wUuTu 2 N nquaz

18 AU fAin 10 % Drop out = 2 AU Al IglaUssrnsiregieilylunuidelanguas 20 Ausie

nau
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
daudl 1 wuuaeua Ikl wu e 91y WJudu
duil 2 uuutufinveyagunin wu UssRmsuiaidu
@l 3 wuuaeua L NDI
g 4 wuudansedladn-19

3. sesileflemsiarisnsideuln wazn1s¥a Thoracic kyphosis

a. gunsalnelumside

4.1. ainnesa

RN AN NN 3

JUN 3 afininesa
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4.2. naewngsy

4.3. P1R9INAD9

UM 5 ¥wanaes

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

kyphosis

2.6 Fsnsiiuvoua

v
[y

261 duIfeAnreeaaiaslun1siiide Mnedewudivaed (U]dRauunsnis

el

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

AnnginsyinAsweiuluramiimeninaisanienass 2 4@ laeialuits a1e
Juwvuninils Tu Sagittal plane Wsanglansindde 80 wufiwns Mendadivunuiv

1191398 Ined3duasinafninesadadugauensduns IneAniisumus 2 dumis

1A

1. nszQndundsdiuneven 7 (C7)

2. AInTIY (Targus)
Yy

Pnuhgun et lnganidun 1 nnsegndunasdiunavei 7 (C7) fads
iy wazanidud 2 vuuduiulanannsegndunasdiunevei 7 (C7) waziny

SEPMUAUNAANUVDLEUN 1 way 2 (23)

® Thoracic kyphosis

JUT 7 nnuanen1sasa Thoracic kyphosis
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I
Y Y

HLU1390398 T an 5 1auuuYea asdmtnuunsaesiiviniu laenis
Uszidiuanunsavilalagly Inclinometer 2 §u avnueiignuseliutimsodunss 11Uy
97198197 198 Inclinometer 8uwsn ma”l:’iu%L’Jmﬂisqﬂa”wé’mauaﬂ%ﬁ 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
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JUN 12 nyunslumeiugg JUN 13 myumelumasuen

(rotation to left) (rotation to right)

dunausiegneiuu Match pair gender Tniin1suuananiass 2 nau laglvdl

TIIUNAYIBUAZINARY VAU 1015615290 T2 TUN AN INE S BLEUs

'
1 [y

vaed NinngasdusmivensuinreiinaneAnduiosas 30 waginamds
$ovay 70 Winameiuaainiftoduisnisine Tnsfuaaniiiemndd 14 Tu
WioduAsnsinwn Wunguaz 7 Tu uaslyimandgaduaaniil 26 Tu 1Wunguay
13Ty

n3523U 5210 U Neck disability index, pain, craniovertebral angle, thoracic
kyphosis tay cervical ROM Iﬂ&ﬁ?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%%’&lﬂuﬁ 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
® (Cervical ROM

® Pain

ya v 1

NG TeTinan5n 5991 R USRI a3z
Fnsnifeluvmsiuaandedenitnisinudengumsinumasuvady
2 NGy Ag

nqufl 1 McKenzie exercise $aufunisvdutesovmziadeuln Tagldsy

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

NN

cervical flexion

U7 18 vheenMdsnmenaiuiilonuae
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Uil 19 mseenmdsmerfiumnutiuas 3R 20 mseendndsmeifiunnasiuag

YDIABYINNUAD YDIABYINLIYAD

2.6.12 JUABUNITYINIY

as1vsrmelagldinumidnida
1ag Assessment
Faneunisesnmasmeluasausn
Tnegideauin 1

fnneoraadnslunsvinide Minendewuivasd R
ava o \ . ® CVangle
(UtRnunnsnislasiunisunsszuin Covid 19) . .
® Thoracic kyphosis
e Cervical ROM
* NDI
e Pain
Aungueinegn
Tnedidunui 2
A4 A4
SNAG mobilization + SNAG mobilization +
McKenzie exe:cise Cervical stabilization exercise
TneiiduAui 2 Tneide 3
N N
Re-assessment
'JﬂMa»imsaanﬂ'laamﬂ'luaﬂmww 1,2,3
saudaviann 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
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3. MUsznanAYaNgLATNITIATIVivayYa

aaanlylunsinseiveya
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1. Awsgvivayamilumeaiifilanssamn lawn e (Togay) uareny (ARGeLazdI

WeuuuiInggI)

2. NAABUNIINIYINUAIVDIVBYARIUATHA Shapiro-Wilk test NHvwIANGUAI8E19tIDY

A7 50 AU

[

3. mnvayaiinisnszatednuuliung lyadia Al

® YAFDUANNLANAIITENINING Y Iagly 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) 20.17 = 1.65 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 neuNseaN&INY 0.348
Neck lateral flexion to left ﬁaumsaaﬂﬁwé’ﬂma 0.695
Neck rotation to right neunseantdaney 0.371
Neck rotation to right neuNseaNm&IIY 0.133
Neck flexion Wieeanidinensu 1 &Uai 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
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Test Shapiro — Wilk
Neck flexion Wieeanidiniensu 3 &Ua 0.197
Neck extension Wlosenidinieasu 3 dUam 0.977
Neck lateral flexion to right dlesanfidineasu 3 dUav 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 dlesandinensu 4 dUaii 0.660
Neck lateral flexion to left ipaandsniensu 4 dUam 0.836
Neck rotation to right ieeenidnensu 4 d&Uaw 0.039*
Neck rotation to right ieeenidneasu 4 &Uamw 0.002*
CV angle neuNseaN&sIY 0.016*
CV angle Wepanfdinensu 4 dUanii 0.152
NDI neunIseenidsnie 0.046*
NDI Wieeandaniensu ¢ dUans 0.123
Pre Pain noun1saeniidene 0.060
Pain Wlosenmdsniensu 4 dUnm 0.013%

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

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

o

A1519% 7 WSEUWBUNANITENANEINIEWUU McKenzie kagn158annaIn1gmiiaLNuAINNLUA

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

VGG : * uansingeg1ailitdudAymneaiia (p-value < 0.05), Median (IQR)

o

A151997 9 WSHUWIBUNANITENANEINIEWUU McKenzie kagn158annaIn1gmieLNuAINNLIUA

Yp9raran1siAaaulmAsluiFnig 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)
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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 0.417 0.622 0.295

v o

VGG : * uaneingeg1ailtdudAymneaiia (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)

WaUSHULTIBUNANIT99NMAIN1BLUU McKenzie e Cervical ROM Tunisnou se1ang
LAZUAINITEDNANRINEY WUAINLANFNIIURE1HTYEAYN198DH (p-value <0.05) LWaLgUAY

NBUDBNMAINIY LATVAIDBNAAINIEATU 1, 2, 3 WAy 4 dUANY AaR157190 14 wazguN 22 - 27

A1519% 14 LWIBUMIBUNANITBaNNAINIELUL McKenzie 98952823a1n1988n adn1gna e

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)

wansiSsuifisunseandenienuy McKenzie fioasrmnisiaaoulnl Neck flextion

P = 0.005*

!—l—\

P = 0.004*

[ P =0.002*

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
nan (Time)

3UT 23 WSBuiigunan15eeniaangiuy McKenzie 904528¢1381N1500NAEN80

mswnasulmreluiie Neck extension

nansiSsuisunseanmaInsuuy McKenzie Aopsrmnsiaaaulm

Neck lateral flextion to right FRone
P =0.020
1
f P = 0002* )
f P <0.001* )
A
f P =0016* \
A
[ P = 0.026" |
A
[ P = 0036* |
55
50
o
v 45
&
j9)
e
€ 40
@
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
nan (Time)

3UN 25 WSBuiigunan13eeniaangiuy McKenzie 904528¢L381N1500NAEN80

mswnaoulmnolufia Neck lateral flexion to left

wansiUsuiisunseanindin1ewuy McKenzie Aeasdnisindoulm

Neck rotation to right P< Ofm'
I P = 0.030* 1
P = 0.001*
A
f \
P = 0.010*
A
f P <0.001* )
A
! |
P < 0.001*
A
f P = 0.006" \
A
[ \
P = 0.003*
80
75
g
&
8 65
P
£ 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
60
3
55
50

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

JUN 27 WSsuiigunan13eeniaangiuy McKenzie 904528¢L3a1N1500NA830800

nsweapulmaeludia Neck rotation to left

WolUTuuLiuNan1T99nAI8IN18UU McKenzie wu11 CV angle, NDI, Pain %24n9u

UAZNAINITIBNAIAINTEY NUANUUANANA LD TEdAEYNNEDH (p-value <0.05) Walileuiu

NPUDDNNMAINIEY LAZNAIDBNAIAINIEATU 4 AUAY AIA15197 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 Wisuiigunaneglunguueinisesninaainigiveliunduiuaireinenesiminig

wdeulmaslufiFdigg
Range to motion  Before 1°" week 2" week 3" week 4" week
(degree) Median (IQR)
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'uLﬁuumsaanmmmumamum'luuunwmna
, P . P =0.007*
fovsmnisiadoulw Neck flextion '%—\
P =‘0.022"
[ |
pP= 01002"
f P= ?.013“ !
f P =0,038*% |
P <0.001*
[ : |
P< ?001"
f P =0.001* !
A
50 [ |
45
@
L
&
8
€
3
35
30
Pre 1st week 2nd week 3rd week 4th week
v (Time)

U 28 WiguisuranelunguuainiseeniainieLiiaiiunuduaueInome ol

U

msweaaulmealuiia Neck flexion

namsSsuiiisunmsesniidimeiiierinauiunivesas Aessmnisiadeulm Neck extension
P = 0.008"

P =0.003"
[ P =0.001* |
A
[ P = 0.004* 1
A
[ P < 0.001* |
f P=0012* |
50 [ |
45
]
14
&
S 40
€
3
35
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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wamswisuifisunisesniidinaiiieiiuanuiuniuesre sessmin1sindeulws 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
a1 (Time)

U 30 WiguisuranielunguuainiseanindinieliiaiiuauduaueInome el

U

mswndeulnsluiia Neck lateral flexion to right

o v 4o < . o .
namsSsuiisunisesnmdsmetiiaiiiumuiuacwesne fAessrmnisiadsulw 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



8471 (Degree)

50

U

a2

wamsiSsuiisuniseenmdsmeiiieiiuanuiiunsesne repsrnisiadeulna Neck rotation to right

P =0.001*
P < 0.001*
A
f P =0.001* !
|
f P < 0.001 !
A
[ !
P =0.001*
[ ! 1
P= ciwz"
f P = 0.002* !
A
[ 1
Pre 1st week 2nd week 3rd week 4th week
a1 (Time)

UM 32 Wiguiisuranielunguuainiseanindinieliiaiiuanud U eInome el

mawndeulmasluiia Neck rotation to right

®
S

-
o

—
o

[
[

v
S

sUN

U

84" (Degree)
&

o
S

o w A a < ' Fl .
wansiSsuiisuniseanmdimetiieiiuauiunivesne AeasrMsiadeulwa Neck rotation to left

P <0.001*
P =0.001*
|
f P= 0‘001’ ‘

f P < 0.001% ‘

[ \
P =0.001*
A
f P = 0002 .
[ ) 1
P =0.016*
|
[ |
Pre 1st week 2nd week 3rd week 4th week
nan (Time)

33 1WSguiigunan1elunguuean1seenmaneiieliuAuluAsUeIneson I

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‘udwaamﬂﬂil,ﬂ?a'aulmﬂaiwqﬂﬁﬂmqLﬁmﬁuasm

a v v Ao ]

fadAgyn1eada yuvesfsweduluvamtiinduegrlidedidgneada dydinanuunnsos

o w v o

Y99A0aRasRtNNTEdAY tazeIn1TUInARanatelNltedAYsEna

AMzApdU (Forward head posture) luvnfivilsiiAn Abnormal alignment @Aswgduly

frumih iliAnmliaunavesndmiile (Muscle imbalance) uagvhliiinusanasevese
nsgandundsszauae (26) vinliuuilassasisvesnaiauni (Abnormal alignment) wazd11in
mawndoulmvesne uenanimnegluihmaduindetuuszesnanun wwdmalind e
vinunevrunniuluiamsfisiavesnduienedsiliionisuniuinmesld 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 ﬁaaﬂizéju 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
Auludrunti ManszdunsinuresssuuUssamuagndaie Snmsnsedu Sensorimotor
control (M153uAMuAnuagnisviauvesndmie) vesne amsuafivesndmionsedu
Mechanoreceptor U Muscle spindle, Golgi tendon organ wag Joint proprioceptive ¥inlw
danseuaUszamldianss uaziinnismds Endogenous opioid wag Endorphin vinl#a1n1s
Unanas ilelassairsvesrenduinoglunuesmillndlfssiuund Seviliesmnisiadenlm
Wasuulasnduinegluesmlndifesuni nymasaoiufiiuiu en1suindianas wazesmm

nsiaaulmvaIralnatPeaiuung 39deualinnisyinfatnsuseaTuiuseansnnundunasy

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

nawLienaY neck flexor wag extensor (9)

NS U B USENIIHANISEENANEIN1BLUY McKenzie funsoaniidanietiie
Wiuanuiuaswatnededuilinanuunnsevatne nuiliianuuandisiuegadfoddayn
48R FedenAaoItUNTITU0e Erina wazAmy, 2023 TiAnwnsiUseufisusynitamaniseen
A8V McKenzie TUNISDBNATRINIELUY isometric ABN1SV19IUVBIABLUNT NI
pouTmesfitinsAsuriy nuhdiinanuunniosesneesiansngulifiranuuansaiy
\{0991n11590nFEIN18LUU McKenzie Hlimdawwilassasnslndidssiuuniuazanniulyl
aunaresndile naedeulmlndiAssund ananufsiavesniuile aneinsuan uazanms
nAUDITINUTEamM §edamalieainisuinanad wazaiunsaana1n1suinvazyAanssy
UsgdrTunaviiiuyseans nmlunisvineuld wy nisenundsdevasiaunsuiud sdu 9)
uanNiin1seanfdsnIBuuY isometric Lﬂumiaaﬂﬁwé’qmaﬁﬂﬁzﬁumﬁﬁwmmamé’mﬁa
Semi Spinalis cervicis, Deep cervical flexors waznanuLle Deep cervical flexors @14130a0
mm;umwaamms‘dmLLaxmmsaﬁleéfaéﬁaﬁﬂizﬁw%mwuwﬁu wiogelsninu nseen
M&INBLUY McKenzie vhlidaiianuunnsoswssnsananilauiouiivuiuniseaniidanie
diefiuanusiuas esennseanfidenisuuy Mckenzie Tuvin head retraction annsvau

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 egnsfitfddynsadfnendanises
f&sneasu 3 #UaW NseenmEIn1ewuy Mckenzie anansawfitesanisiadeulmilufiani
extension MendINIsoONAdnIeasy 1 dUn1% 184910 ¥ sitting neck extension N3¥HL
nsindaulmuetnsluyi extension Sednasulifinesmnsindeulivenslufia extension
ae lateral flexion to right uag left uaﬂmﬂﬁmil,ﬁmmnﬂ%ﬂmmm lateral flexion to right
duasuliii unisied suluivesasluiia rotation to right AundNUeIN15LAE 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 idnwiniseeniideneifioifiuauiunsuesneressainis
wndoulmlugiifinnzaeiulusumh enadamadensifingisnisiadoulm uazamumumMUYes

naULle (28)

[ %
Y

MUA1BUTINITOONANAINIBUUU McKenzie Lazn1588nnaIn18LivaliiAINLIUAIUDT

A WUIEmanIsAdenln Lateral flexion to risht wae left, rotation to right wag left ag

o w a o w

fdpddgyeadfluduanii 1 devnnenisiaasuln flexion uay extension a8l 1AYNIg
aAdRludUania 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 anviNAsuLiulUA UM aRRYHANUNNNTDIVDIAD KLALANDINISUINAD NaINI5EBN

1Y

AMa9IN18AsU 4 dUav
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Thoracic kyphosis
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fouganN aINIY | aseennIaInIY

Cervical flexion / extension

Cervical lateral flexion to right / left

Cervical rotation to right / left

CV angle
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NESAALV1TIUATINTIVY

(Participant Information Sheet)
Bou  finnlasmaidennvio
vuldsudgliinnsinnsided meeviudauant@iuesan Aoidutndnu
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3. anuiihmside : Inendoieudivged
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(2) weEuasuE nvauan g 061-702-8385
(3) 7.9 ATATITN 03 085-367-4323
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afnwINSIUT B U BUTENIIINaN0aNAaINBLUULNALALE (McKenzie exercise) U
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1.1 nazgnduvdsdrunevodt 7 (C7)
1.2 aﬂwﬁﬂgﬂg (Targus)
2. vinefifindsdnenaey (Thoracic kyphosis)
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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
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spyiengu aguasigisoazvelyvinuu iR Téun

®  NIINBULUUABUNY
®  N1599NMAINIY VILBNEATT 2 WUU AB
ﬂa;mﬁ 1 McKenzie exercise + SNAG Mobilization

ﬂa;mﬁ 2 DNF Stabilization exercise + SNAG Mobilization

® N15M5295MNYNINWAIMNUIUR

9. ANULALINDNILLNNVULLDLVNTINNITIVY
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v a C% =

ANTIATILDNAAN ATV AINULFLINAULDAVULYINNITIVY kaEDINISUINNAIULID

[ 7
Va v LY
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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
Y9N
11. voyavewulzgniiuiluauguegals

[ va v a 6
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