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Scapular pain is @ common complaint among patients with herniated
nucleus pulposus (HNP). This later results in peripheral numbness and
weakness as well as abnormal movements of upper limbs in activities
of daily living. In long term, in appropriate managements can cause
musculoskeletal imbalance and recurrence of symptoms. Therapeutic
exercises have been proposed as the tools for scapular pain syndrome
managements.

This present study was aimed to investigate effects of a cervical exercise
program on neck disability index (NDI), numerical pain rating scale (NPRS),
and cervical range of motion in flexion and extension (CROM in Flexion/
Extension).

Twenty-two participants were divided into control and experimental
groups. The experimental group (n=11) received an 8-week cervical
exercise program (sequential scapular retraction, deep cervical flexion,
and cervical extension exercises) for 1-2 sessions/week and routine
treatments while the control group (n=11) received only routine treatments.
Results showed that,at baseline, NDI, NPRS and CROM in Flexion/Extension
between control and experimental groups were not significantly different.
Posttest analysis with Wilcoxon signed-rank test showed significant
reduction in NDI in both groups and the experimental group reduced
more significantly than the control [median (min-max) were 4.0 (0.0-18.0)
and 15.0 (4.0-28.0)], respectively (Mann-Whitney U test = -2.869,
p-value = 0.003).Similarly, posttest results illustrated that NPRS reduction
was more significantly prominent in the experimental group [10.0 (0.0-30.0)] than
the control [50.0 (20.0-70.0)] with U=-3.776, p-value=0.000. For CROM
in Flexion and Extension, posttest revealed no significant differences.
However, posttest showed an increase in CROM in Flexion in the control
group (Wilcoxon signed-rank test z=2.196, p-value=0.028) and an increase
in CROM in Extension in the experimental group (z=2.667, p-value=0.008).
In combination withneck-specific exercise program, physical therapy
program was effective to improve disability, pain, and joint motion in the
patients with cervicogenicscapular pain. This might be further implemented in
a larger of patients in clinical settings in order to prevent symptom recurrence.
cervical herniated nucleus pulposus, neck disability index, scapular pain,
exercise, physical therapy
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waznaUNAaRllA1WINTU 25.0 (6.0-33.0) Uag 21.0
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M13199 2 HaN1FIATIEY NDI feuuaznaanssneludUlsinpesniasaedn

Aauds nguAuAN  z/p-value NEUNARDY z/p-value  U/p-value
GREGTaMY AlsegIu
(Fgean-Ainan) (Fngegn-Avan)
NDI
naunaaes  25.0 (6.0-33.0) 21.0 (7.0-37.0) -0.230/0.847
nameans  15.0 (4.0-28.0) -2.938/0.003* 4.0 (0.0-18.0)  -2.937/0.003* -2.869/0.003*

NDI (neck disability index) ApA1PUiinANUNNTBII0IAD; z=A1 standardized test statistic U89 Wilcoxon
signed-rank test LUTBUIABUTZWINNNDULAENRIN1TNAADY; U=A" standardized test statistic U89 Mann-Whitney
U test WIgULguseninanguaiuAsuazngunaaes; * =suiuegaiiudfgmnieadan p-value<0.05

deiFeuifisuszrinsnguaunuuazngy
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nauvAaeiiAviniu 70.0 (50.0-90.0) uag 60.0
(50.0-90.0) FalaiunnsinsfuografitudAynieadn
U=-0.471, p-value=0.652 #54M151naee A58
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NAABINAYINAY 50.0 (20.0-70.0) Uag 10.0 (0.0-30.0)
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U=-3.776, p-value=0.000 Lﬁ@LU’%ﬂULﬁaUﬂﬂaiuﬂaju
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naunAaas  70.0 (50.0-90.0) 60.0 (50.0-90.0) -0.471/0.652
naameaey  50.0 (20.0-70.0) -2.842/0.004*  10.0 (0.0-30.0) -2.950/0.003* -3.776/0.000%

NPRS (numerical pain rating scale) Aa szAvoIN15UIAazUN; z=A" standardized test statistic U89 Wilcoxon
signed-rank test LUTBUIABUIEI 9N DULAERIN1TAGDY; U=A" standardized test statistic U89 Mann-Whitney
U test lWSBufiguseninnguaiunuiazngunaaes; * = AniuegeditdudAyn1adiain p-value<0.05

deiSeuifisuszrinsnguaunuuaznay
VARBA NoUNTVARDY ASTSEFIL (Agaam-rndgn)
283 CROM in Flexion lungunivauuazngumaaes
fiAwiriu 65.0 (50.0-74.0) wag 63.0 (35.0-82.0)
%n"LaJL.Lmﬂ@mﬁ’uasmﬁﬁ'aﬁﬁzymnaaa U=-0.132,
p-value=0.898 #i3N159Aa4 ANLIEEFIU (ANgER-
AAER) U89 CROM in Flexion lunguaiunuuas

naunAaelALYiniy 68.0 (58.0-81.0) Wag 62.0
(40.0-83.0) anudaudlaiunnsinsueeneditfod @y
MgEdAUAU U=-0.592, p-value=0.562 dlo3ey
Weunelunguneuwazrdamaass wudn CROM in
Flexion isduathaiifoddymsadalunduaiuny
walliwansnsiuegnlitedAgynatalunguvaass
(M5797 4)
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o a a % o & v oA .
‘US::ﬁVIﬁNﬁ‘UENﬂﬂiiﬂE’lﬁ?ﬂﬂﬂi?aﬂﬂﬂﬁﬂﬂ5’1&1L‘L!E]ﬂi]ﬂaﬂﬂu’)ﬂﬂ’ﬂﬂ‘ﬂﬂw%aﬂ‘ﬂaﬂﬂa

on neck disability index, scapular pain, and cervical range of motion in cervical radiculopathy patients

NaYBd CROM in Extension lilaieuiiiey
FEMINNFUATUANLAZNGUNANGY NOUNTTNARDY
AsTseg L (Agean-Aanan) lunduatunuuas
nauvaaeiAviniu 47.0 (33.0-69.0) uay 40.0
(33.0-59.0) Falsiunnsneuagnafitudfynieadn
U=-0.825, p-value=0.438 #84N15919a83A15851U
(Angsan-Anengm) Y8 CROM in Extension lung

AIUANLAENGUNAGIAWINAY 52.0 (36.0-68.0)
LAz 48.0 (40.0-63.0) suddudalaiunnsneiy
pg AR saiAuiy U=-0.592, p-value=0.562
dewSsuiisunelunguneunazudmeass wui

o w

CROM in Extension liunnsnatusgnaiidoddn

o
o w

MeafAtuNguAIuAN uiliuTuag 1 TN

o

adAluNgunAaes (AN5199 4)

M13199 4 HaN1FIATIE CROM Reulaznaensinwlugtietinneiiasasdn

Aauds NAUAUAY z/p-value NAUNAADY z/p-value  U/p-value
Alsegu GRPGTaY
(Fvgagn-A1singe) (Fhgage-Ansien)

CROM in Flexion

NOUNAADY 65.0 (50.0-74.0) 63.0 (35.0-82.0) -0.132/0.898

NAINAFDI 68.0 (58.0-81.0) 2.196/0.028* 62.0 (40.0-83.0) 0.980/0.327 -0.592/0.562
CROM in Extension

NouNAaeY 47.0 (33.0-69.0) 40.0 (33.0-59.0) -0.825/0.438

NAINAFDI 52.0 (36.0-68.0) 1.798/0.072  48.0 (40.0-63.0) 2.667/0.008*  0.132/.898

CROM (Cervical range of motion) f® ﬁwamwmam%ﬂmmaﬁaﬁaﬂiz@ﬂé’wé’ﬂﬁwm; Flexion=v11A4;
Extension=#1438; z=A1 standardized test statistic 909 Wilcoxon signed-rank test WUSgulfigusEnINgnouLag
WAIN1INAGRY; U= standardized test statistic ¥84 Mann-Whitney U test W3guileuseninanguaiunuuay
NGUNAREY; * = snefuegnafitudfyn1eadi p-value< 0.05

2AUTIUNE

ansinres NasasUnseUshallnalAes
(cervical radiculopathy; CR) Lﬂuiiﬂﬁwuﬂaﬂ
Hususundddussunmenimirdalsmeunagnsiag
wnndiinadsusnwdnnienindndn d@auningn
flonmsunaodias g avtin u fle uasiiile
Lfindauiledodundegounss §uUasaunsa
Premdenuedlunsinainsusedriulaureianssy
wildanansaviauldduundenudseduanddisiu
Jmseeniidindioneaunsaandeiiinnin
UANS p9vesAe a1 sUInds LA ine A
mimﬁauimmamaﬂluvhN81‘14;@'3%3%@%13&1&&1:%15

o msUInarTninanadnflanvguiann
HNP fo fonnisuandefimsndeulmeaslusunss
F enatnnslRNETives AU N7

Wduusvamgnnaviviuiuiianisnisiafeulns
219N 1sUnnaanansebliile sauduiinng

P sedeulmvaIraAuRTioNShane Y

IS NEMNINURIANE AR EaANTS
NATIUYDIVNBUTDINTEYNFUNSIVULAUUTEAN

(spinal decompression) fensliAsasRIABlng

THuseneuszanas 5-12 Alansu™® visan1seanfalose

nsggndundssieile (spinal mobilization)'” w3e

AN58NANAINILUU McKenzie wagn15uSuvimig

LG

\lesangUasiifionnis CR szoy
RudsundusassverEoss Tauvmainmavhaumes
naunénaiiionevinnuliauna wienguennsiuease
Aobu (upper crossed syndrome) e miwmf?u

Yosngunamilentinen (pectoral muscles) uag
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néunilengunénaiifowienfsus (neck extensors)
Saufunazeounsesnaiodudswesdudn
(deep neck flexors) ﬂfjmé’ﬂmﬁaiw’mmz@ﬂ
azUn (interscapular muscles)) nanile lower

(16)

trapezius ua¥NAULUD serratus anterior'® way

fanuduiusiueinisuinme U1 va waznnie

2~ (17)

Avwebunntanin™ ngueInswanfienvdaasy

21M15UIAABLALNINTULAZYINLTBIN15UIRAN 8N

97U U8 VR9 Caneiro wazanug™®

Wisuiigy
HavewihaBandadiuans (lumbo-pelvic upright)
fnen (thoracic upright) wagvntiases (slump)
wuhnstses duiusiunistunefisuiadeuin
Frunuagnsvhanusesnduiiengunbenae
(cervical erector spinae) Lﬁmgﬁuaﬁmﬁﬁ'ﬁﬁﬁﬁgmﬁ
add luvhidsfnennuindimshauvesngunéaiile
thoracic erector spinae Lﬁwﬁmﬁ'mﬁwﬁumi
tesofuarBavddauans dafufsagulddnimi
mﬁﬁaﬁmasiamsﬁmummmjmé’mLﬁaﬁwﬁmama
(cervico-thoracic muscle activity) Fsd1Aadesdn
VhdensBadinsireuniseentdnienduiile
5OUATYEYTOND WURBIAUMUITEUDI Lee LAz

19) 2. &

Ao muﬂumu%’aﬁQ’ﬁa%atﬁumiaaﬂﬁﬁama
ioUsunuInsEgndunds nsedunsineuves
néuntloliiauna uasilefivesmmatadoulmes
mz@né’uwéﬁdauﬂauaﬂmﬂfu UV Chu
wazany Smudfiedd FHP Wunauaansa
#liAn CR o LﬁaamﬂﬁﬂﬁﬁhLLWJW@Qﬂiz@ﬂ
Fundsdunetiudsuly uavilolddunisusu FHP

" Honnand

Teglumhumiani e1n1sUinnedeana
ANV Kang uazaaly Viwuiﬂué’ﬂwﬁﬁ FHP
4y CVA anas n1snszdunduniediuazin
Taaiawny lower trapezius anansasiilindaiie
drunoufeuss uazfisgu CVA 16 egnalsfina &slsi
Iginnsanldlunenadnegrsunsnas® Fafu
NUATe Rl iuIRasiinistvinesndidene
Lﬁaﬂ%“uLLu’mis@ﬂﬁwé’mﬂﬁ?ﬂuQﬂw CR

AdiinAuUnNsowasae wse NDI Wunaueii
THegrsunsvanglunsinuszansninaesn1ssnw
naNen Ut warianudunusiuseaueIng
Uinnazasmmsndeulmvesee™ Meisingset uaz
ABENUIINITINE M NNYATNUIUALUUNFUNATU
seminmsldiadesdionisnianmddn (physical
modalities) N135nwIAIEie (manual therapy)
nsiladu (dry needling) MsEnn1s3An (cognitive
therapy) Lazn1500nfaINIY (exercise therapy)
anunsatlgan NDI wag NPRS e agslsAnuisnis
$nwUes Meisingset dmnuviannuans vinlanunse
i’mléfmﬂd']mmwmﬁﬂwﬁ%umﬂmﬁﬂmLLUUIG](21)
8 svesythe CR finudesfonsmmsindeuln

2) @8

Tunnwenti (cervical extension) azanad®? Aty
= = v a a o é’tj’ Y & 1

Femsinsuataliund auddeddlddiuianis
ponmasmediunumadAglunstizan NDI uaz NPRS
waztiil CROM Tugthe CR ¢3deves Lee uay

(23) = -a < £ &
ANYINANTITNAAITULYILITIVDINAULUD

Ay
f’]’ma%uﬁﬂ (deep flexor muscle strengthening
exercise) AaviTNeveInauwaring (neck-shoulder
posture) lungutindnwieny 30 U iwandjaiidenns
Uinudnanowarinauinnit 3 weu fanedsweiu
A1 NDI #1071 15 Azuuy ndseniln 8 dUav
wuifimsiAsundasuiuasuazsula fuludis
nianaseg wilded1Agnisaifauideves
Muhammad laeaSurelusunsuniseanfiidenie
ﬁﬁﬂé”lmﬁawﬂﬁmuuﬁw (isometric contraction)
LLazﬂﬁmLﬁammﬁ’JLLUUﬂﬂﬁ (isotonic contraction)
denafunisdsuulasvesssuuussamenludi
I@aﬂéﬁmﬁaﬁgﬂgmﬂﬂﬂizﬁu stretch receptors
UAANIINEIWB3a15 opioids Wavn1sHouAaTe
yoanduilondsannisinaumnefauuungedng
(isometric contraction) WANNITALALARILA?
dawaliionisuinreanad” dennaesiunuideves
Ylinen finuinmsesnidimesiiodiunnuuduse
Yeandienanuungedns (sometric exercise)
darursaviivesainisiadeulnaluvduee
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wagmyuasluamasinsnangsifennisuinne
Fo%9l6% Tnenalameeasineiiiesfunisnash
vaandsiiouuuiniainldndmiile erector spinae
fivi9undn (agonists) wada 1AANISEIMaY
nsHaumrany dewalesrnisindeulmvesne

5,25) =
(5, )6?]

TuyineinduNevaeannnaInNg IADAARDY

AuauITeAsal

GEYL

wan1siTeiduanddiidudimanisinw
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