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Abstract

Prolonged working dnd computer-related seated immobility are a cause of the
increasing of neck and shoulder muscle spasm that lead to decrease of cervical range of
motion (CROM). Therefore, the propose of this study was to examined the immediate effect
of the new massage device developing from tennis ball on visual analogue pain scale (VAS),
pressure pain threshold (PPT) and CROM in staff with work-related neck and shoulder muscle
pain. 30 volunteers (5 men and 25 women, mean age 32.50+5.84 years), age between
21-43 years old who have neck and shoulder muscle pain causing by prolonged seated
working on computer more than 4 hours per day and have this symptom at least 3 months.
They were investigated VAS and PPT by using Digital pressure algometer and CROM by using
Fluid inclinometer before and after self-massage by the new tennis ball massage device. The
results were analyzed by Pair sample t-test statistic (PPT and CROM variable) and Willcoxon
signed rank test statistic (VAS variable) to compare the variable between before and after
massage. The results showed that VAS significantly decreased (p < 0.01) PPT significantly
increased (p < 0.01) and CROM, Flexion, Left lateral flexion and Right lateral flexion
significantly increase after massage (p < 0.05). The results of this study concluded that the
new massage device developing from tennis ball is able to decrease pain and increase CROM

in staff with work-related neck and shoulder muscle pain

Keywords: Massage, Neck and shoulder muscle pain,Tennis balls, Pressure pain threshold
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indnimzasnatuyaansiaineiifiannislanndwiidaiurauaziinannnns
Vi

ANNFFIH
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navanndauiirauaztnfrsminsoindagninifiad Fvamntuansnsaiada
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1. Thgunseinswanswidanauastinfregnimianndelilidanmazainse
natiems uasfliimunaalivondnede i uneyinanmiafiing

2. vanwdfwadsundeanwnndaisrausninfegUnsainadaegnnuiia
Alaimmiusiaafuszauaagndulinfsusinauarasmnisiaiaulng
wvpaluyaansiainemiifsnnsuanndnatiarsuaziiennainey

3. wanisAnutuafidaansomeuns uazdseyndlhumnanafin igu wsinas
mmnﬁquLﬁmﬁmmmmmﬂ‘fu‘qﬂmnsé’ﬂv‘ifno'mﬁﬁmmsﬂfmnﬁwLﬁﬂﬂﬂuﬂ:

U1

ABUIIAYBINISITEY

{unsadeBmanes lnsdnumaidsundurasnisuannagafindrutiaasuaciin
FasgninudaTunguyasinsdoinuiiannisanasuaziisrnnisrinem anelu
wAngdensen uasusundndidss fasuuudnssiuainaifniuian (Visual analogue
scale) LAdnedndafuseAuamEAnISuLaadiagusIng (Pressure pain  threshold) AN
\waelua (Range of motion) uazaziumnafewalareasnistigunsnl feazvinnnsinlnaty

Fluid Inclinometer Tuvinfinfsuy (Neck flexion) vina s (Neck extension) viniBuadsus
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(Lateral flexion) LL@:‘/I"MS;Iuﬁ’iH:: (Neck rotation) Tumswﬂmummﬂuﬂ’iwagﬁumemq
1 o | 1 A’ o 1 3/
5299 20-50 © 97193 30 Aan AiflenisUaarauasLnGassetnetiay 3 Haw



ADUTAMIBFNARS fadgntgnwundm 6

un 2

NUNINIFIHNTIN
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adufvinlidntigmmssuunssgnuazndaile
ﬂ')'lN‘Qﬂ‘ll’rNﬂiy%ﬁVI‘Ni:U‘Uf’l‘i:(ﬂﬂLL'&:ﬂﬁ"la-lLﬁ@
N158FNERS (Ergonomic)

AMNTUIATNANAD (Tension neck syndrome; TNS)
N1949A (Massage)

—  AMHNNNY AINEIATYIDINITHIA

- USsANIBINITHIA

- ANEMTIBINITUIA

- ustlpmizesnisuan

- #aA299eNTBINTTHIN
nsinssAuamiRnEuLan
nadeliafuszduanaginiduon
msﬁ’mmmmsméaufmwmm (Cervical Range of motion; CROM)

[

SATeiendias

- a &
Hasuivinbiinilgnmnessuunszgnuasninaile

v . Ao o o
ﬁﬂﬂ"l‘iﬂ’lﬂ‘ﬂ"lﬁ:ﬂ‘l.lﬂﬁ:fﬂﬂLlﬂzﬂﬂ’lmﬁ’ﬂ (MUSCU'OSkeletQI pGln) Lﬂuﬂfyﬂﬁi’lﬂﬁﬂmﬁ

o 3 [} A 4 o
wusn tuszanneiall Sseanistanssuazinduiigmigeamiinuiilussnaualy

s ° ¥ o’ o ° 1 A!l
Tamannztudervinens  dwifgmniinulivesTuiiaqiiu uasdsfiaudniiuetnennniidias

3 o o o v $ o : . )
THsun1squantsfimuguamuaznsinunfigndias Beilgmidinanaiadanadaganiw

nefimsnng Anls aenmdin anmarnsdiueguazniszAatlisnetunsinemenuna

[1-4] fladefdiusfuanisuaanssuunszgnuasndmidantannisinemuving

o g 4 o )
W nietuguuuugng nasdesvdanisurini§uainnisineueiu sanluflenns

yinemfi lgnémemnamannisernans (1]
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ﬂmuqﬂmeﬂfgmwwszuunﬁz@mmzné’wLﬁﬁ
ifnm'mﬁﬁ‘m@mquqﬂwmmﬂﬁmwwuné’wLﬁﬁua:ﬂizqﬂ‘fumiuﬂuﬁﬁfmu‘fu
Fminamm eneEIEIATImNA 1,185 AN WUdIANgNTEIBInITeTsuLndtaiauay
nszgnaInAsieminfusssas 63 lneswufiusiondsszuazfivas (Jauas 42)
NAIFINAN (Fpaas 34) waddnuu (3auay 28) daflauasfla3aeaz 20) Ma (3euaz 16)
#aiuazin Beeas 13) daudn (Sewas 12) Jaaclnn (3auas6) uaziarean (Souas 5) uay
fawudndnaniasandenanainiisdubanmdgennndunagne (5]

nsueaa$ (Ergonomic) [37]
1. AINNNNY

nnseaaadiduntsAnensssurfzassmdadnuaulufonadannisinenules
ﬁé’mqﬁszmﬁtﬁ@ﬂmﬁﬂm AANITUAIAEUNTBITULI8AINNTHNN NIV IRITULAZAA
AlEdraTun1sinuaneiuis nénniseesntsaamandantsainn lE unnsimunuay
USUUIEAWNITTI NN qmmwmsv’i'mmmmmmﬁuﬂs:ﬁwﬁmwLtazﬂszﬁw%mwmmﬁ
ety

Hafadmniseransdaduiiasefifinananinnisriies uasfeundantunis
vinemfiaona imunzandufufifemuasiidgnisuiaiuniaidulagainniavinem
AN NI ABUAHBINININNEAENTT2IM 1BW N1seAdaty On Ben
Ao Badiuiamnenasvineufilimmnzas (Awkward  posture) wanavineWidving
F1%n  (Repetition) iiugin dmFuBuandannisvinnuiuanizuindensineg vanis
vinemd i anrflenn indasila gunaol gaumnffige wiasuAnll (Extreme  temperature)

ARDATUITULNITNININ

it

o & o o ' %3 0 ° [}

Fodunasinemiiinsadeuinasnsniedagvianisnisinamilivanzan uas
o ) g o t 4 i [ o/ o/ o/ ¥ -
Anduatinsdrgan vintifilanagefierduiatutfadodmnisaaandarnniaine

3 ° A ' a ' =Y ! 14 J’
Fafiuanmnrsvinmiidanasianisiinngueinisiadniiniessuulasssnuasnduile

2. Uszinnaasilasusitunisarians
fladedinuniseransaINtsouLean iy 2 Usanm A
2.1 {358AMURNINNTNIN Usenauding

211  YIWNINMTHNT (MmN aN (Awkward posture)
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vzl vimafiddwnisessuauauadrdadeswulisnvining
(Neutral anatomical posture) W3avimasiivinliunagassenig 1gu se1d fase
s finaBeseansnunasssiind i nistiadaeda nssendamiiaanan
ity finaliasiasiaeg Tudnenainfanaanaandumisin® (Natural position)
ilugniminaedeussduiuigaiie vinTHiAansunaiurasinenieliasing
dunduuazidais

nsuralsufangalfiun sanisdasdirasndatdes a1nisuaands
dauang videennstanuAansdives Wi vimnstunnsinemiilimansanuas
finnstussdandanidu msfandufeunudainioutine g Asens vianis
fuRaaenusnadaiTtiauiiumaeusainssgndmasdnuea iy a1edl
nsdnmavaadilunieimmenssnszgndmdsdaiugadsiuaninzden
IDIMNBUTDINTTAN HanenAarmATRaius TR s T awaseamTs
AmmAsraenssgnaundslunaiuidulssam dinliiinenisdonndsating

quusals

212  YIMWNSNMETan (Repetition)

wanede smuanairsninadaumatudaeszasinaionaneaentg
A EnanAnganiaufiiddudniusey viadundn smousaunis
B nnsvineiifisuansay wiaasndnnn vnlndile (Fiunisunm§u
agwnidas Aal¥iAnain1suranteszuulasesrsuasndnaidafidanda
nstaefendnanflauuudienn (Repetitive Strain  Injuries) 528YBINITRNTA
\Rewadear daadisniesmnsauiudadingnasndld nasvinemdisiaiies
Tag T fgaananwnrsailszaswn (N mnnzauasiinn19asaneaInIALaafin

Rt vllisenadineinistandiasuassaunie

2.1.3 W39 (Force)

NN TS UBHIANRI89519N18 7 T HN19ADLANDIF DANINFBINTS
Yineundennsiafaning nstiussesintiiinusenssvivsiadesadausiaeg Tu
' I ﬁ' ¥ -4 & et ' [ ] Tw ) T 4 o a
N8 NAINIHD 1 FEK wasduRiinsendndase nslEusaNInninNasIAN
SLAUBBILTINTEVIN (ENINYININ Beaeyinliinani1sUan fv SniauLasenafin
nsinamzasndtsile uaziladelnusauls uonarnidnasinemiHuseasng
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siaiaaduaammg dwitidremehadasuasilidesennisazauess

namfavihiidendn nsnuap@n
useFaflmndniusiussiuaudaseainsunaiunsssunlasesn uae

ndwile TnuawnzesnsBadiafifadudusiug saudias 1w vimeniavinem

o (] 3’ o
BRTIAIN L%"Wﬁﬂ AN AMMNTEIEIN maammw:wm?un%mmu

214 nspenussndsilauuuata (Static loading)

muefle nseanussndmiiiauuuagAuiieu nasna nisinfendadle
Faluensiindrudasinimands vaamdamzgnnalasussiunneludadenes
nénaids vinbiRaalisusaimlldsendwida (X vinlinsauanfaazassan
futundnudeuazarlinssipulanelszrmiuasddnduiindsidaduame

2897151 REIN5UIA I

215  UNNARNITTAUNAINYBITNATY (Localized contact stress)
ieannnsfidaidegnnadasessuiotiany iuaamm vinlidagans
nanaduesudenludiudinndignng 1w nsansdieflanaraulfs vianiels

Anidudunamm vinliifinenisrdean

2.2 1199gfAuRINIARENNITVINIU Usenauding
221 ANEMCANIUANINH
(d’ b4 o '8 A J
ﬂmﬂmmm:qﬂﬂsmwTﬁTumimmmﬁumﬂuﬁzﬂﬂwﬂwanizwumﬂ
a o | % a avn o LT3 3 b4 A
U‘i:ﬁ'ﬂﬁnﬂwsfumiw']muﬂmQﬂgum'm sl aviavae uni9vine i
Y ¥ d a | ]
wnnzan aaunfindaidald anmmdfiistuuszannnsdesifidagunmn
o i Y& o Py \ v 2Py ' v o
LATANIHLADANY 1 LH1DIYINIRAANIC AN ﬁQﬂTﬂfﬁ‘lfﬂﬂNﬁﬂiﬂHﬂﬂﬂﬂmz

109AI uRzAsusiRInsaaeuANIASEALS I IAILATAT (TN

222 NSAATTULIU
TAuA sruunisdans9nIsUufien n19dngaaaan N1aVines 1uu

12

o o < o s,
Flaan19v19m USunamm msswiiiluazanaduRnreueesfufjifiens n1s

Aol feunyudeunilaf W udu nisdrssuunisineuiifacd aniiiy
UszanBnmiumerinemimnesnnauasinls duiinasiaiissndalssining
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a1n15UInResINAD (Tension neck syndrome; TNS)
\iunguatnisuanndandauazidawsfaniaiifinisuanngsdaianazaan
vieflennnstiudandiog wu nun S yBouazam i dwaliidrennistandess
Tasinwulugasang 30-60 § (Sena 85) uarinwubuwemdgennadunamstudeinem
6, 71 tadufinszfuliifionniguanuiniu iy acsedan vimneiibigniiesnnsman
nersniuazns e donalindnsidens 1 uazdianiamaings (Sposm)
pnsuanssznaulidaeaintson fqanaiu faansdreasndsudle nsdain
nsisniarasas UamiauazinlidsanlaelifissiRrasnisunifurasnssgnuas
nuawsaInszgnAundsTsduaanion Wandrasnuntsuieiandainiedanaendnie
Tasanazndrslansafideq (Trapezius) wazanad ulaalannanand
(Sternocleidomastoids) mmsﬁ"uﬁiyﬁnmmiﬁﬂﬂmmﬁﬂ'mﬂﬂéﬂ%’ﬁumﬁmmﬂfjwﬁﬂﬁ
3 i [8] Benalnfiwiedeilingrudnian Andnisiussinsninetunsdidaseinns
NANNUTENTNAHRALNR28Y Peripheral nociception fiU Central sensitization TreiBuann
mafinmasfindmidarinemafindidsen Physical uaz/mda Psychosocial overload 9ufiegafisl
Motor endplate dysfunction VinlunwaEeBeWa infinneasniseiuieniazenis
Frirwvpsndnadloaiidqanaifu ¥inliifin Muscle contraction knot 1fiu Self-sustained
contraction fimssdnwmisansganaiy SegmrsoadilFidiuin viafieu uasinliRdens
wAaulmtianas wenendifanudnintsAeAneees Waste products fifpainisuannans
#9m UWATHWLY Inflammatory-process cell fidman vinliiAn Autonomic nervous disturbance
nMInszdunsasainafenanauiufiunees Autonomic symptoms sinaq Tuusianniug
uAzAAR Central sensitization Bsasvinliganadusiannalasantanszduuanty
dauneinunamrsavininanevansds i nsBandnaiilafiiqanaiu nisuan

AW NN N1sHaEN nMs N nMsUsuYiaeTunasine ndiu [40-43)

15137 (Massage) (26, 27]
1. AHNNTY ATTNAIATYTDINISHINR
meswanifiunsinenfieggapsefaniuum WumansfuasAaiivanaumies
unyuel TﬂﬂL%T'uﬁumﬂﬁ’iymmiy'lmlﬁﬂms'ﬂgiﬁm waznssnemuesdiaflannisidutog
viarthaisles fintsgu na SuidussmedeBiainisussmiae sesnBuiinsdneiiy
wafilfisrnnisuan Feiiniswamnniiumatinsingg aunspismunsnadreduiiungul

ansuandaiumansuasmilsfitunumininsnunaints wislsadeuneasnaly
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Usziad a8 (Fna1dn “nnsuam (Mossage) naneflannstiiafisvinnistunaa s

o] 9eed19ne iWlataatintda arainaduian anernisuan Bufinatnnnaingeda
& J ll-’ 3’ i ﬂ'f o } =Y o [l

spadundnuie wiansrsessaieluilades nisdadainliRov Watiwan vis

¥

uwiilzernisfiada daalhinisfindaarunsainfoninalé daaliRandaufnaaniui

¥ 1 174 8/ 1 ° v o 8’ d’l
feusanitu telindmdadiemaads vinWinisiiadeulain wdasitu naanew

uRlauSiniqegUsn qUnseiiRmUng wazdaeusuqeszuumnetatinaaedingu”

2. dszianaaInisuan
USUnMIaInTITHInAMNIATE IR BUTI9THWINENR #ENRUAGHEIATWILLBIATIN
(Spa) wtenTsuaneanidn 3 Ussinm Ae
2.1 Maunlssminedungs
Tnadiunes muneil snwilideuunTng nnswanlssamifmanetonisuan
wibne Bawisaanidin 2 wu fil
211 MIMIALLLIREANA
ANTEE NSUIARULAINTYEN HN1SRUNDARNHBLULLNRANTHIARIY
Faussantiactiu Famuazanndmiugatinmantiues doadnenlsauarainis
Fugmaing o i daadamiluudeennisinmssiiy ReddEsedle uay
aiunzanBuisnul Taelidiaslien deqrunmamauninssdnmiufileses
funl¥usnisadranirssanansizlfetsuni uAzINIAZEINIIHIna LT Ele
urnasuantuisngm nnzdmanazlnddnagnasiuann uazaosiduinde
waAfnes Jrsunadaneszanzanndt nawauuuraednAdunsuan
Vaunndwiauaziiasing 4 vesinnefilsngagtuiauatudniafy finns
SENULLALNBAMINIANANGILNT UASRULLWNMNTHIARH TR THiB TN
randmnngunasfamuiiaiiagdenotu s ifioseueguuiiy
FnunienisuaaewuLEadng svEnduntawanfidain azinnnsuan
fulaatuvinds vinwaunane vdeusunzunag uazViENAdT @anT0dn winsede
visadanlndaumilsrasdnesniadaafiidouse fnsuaalaeliuin uasdiaran vinli
\Aanasiaaden: wanidadoi niwalasnisuanaiaiiuafinsma uaznnsna
waniiudauing drfurnunsauiiasminisnieiniamandlifine a1avinli
anmsthausdnndudiusnndy vieanenatifnfunsensdutuiuiion
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Fakmluntsuinimeuuumsednaliun §uinlife [Hnaw da¥oudn
flamaidunazgn uasguaw FAameunanzdn) dulifsniautnduan fuaeiilsa
L4 AQ ! ¥ = 4
Romisidnsiali fansnsumnzamnsiduung vdauduialuln g

212 MSMIALLLTIEENIN N3aN1THIRBEqIIN

yangfle nwniisnnnensndd uasdmnedugeressindain fuanazdios
atadmnuaefiueuegunity eagvinegilansn 2 aan Feuiuiey uas
Asazeadudion ndseniumsnssadiinasiidesie uasndaindraifeadiu
iansnegainisanslanuds Feduvintsuan adrenisanuuLiafil snedl
Fumdsnisansiia asmflusasuanvindudanasgilon uasvimnsasguan
Faazdinansvinadwgninds niauaauuusdnin Asrsondermant Rz
Beuathasedintifon uasnisaouitiunen assensnssmeesniaan Wedaay
Thvion uasdasmsennga Fenaalidinisinile uazniswiafiiandneniianiz
maaaLuusdiniuntswnfug g 9 12 g (uuadinandauuen
yrdmlu uasTvinuen) Augmamds Augouuo winduuednuuen uazdnbe)
ﬁujmm aawanndnaiiadiune nsunadses (i uazdinunds)

1 4 J o ¥ ] '
NTUIAARIBNAHIHDUS I BHYIEY (NN NUL)

2.2 mMsuanlssianaleeiunn

2.2.1 N19HInaIAY (Swedish massage)

fin manssinfasdevdnoudaide domasinenng wisadussiidionts
Tnatianssanans dinsangmessniswauuuaziuantuiiesgiu nisuanainy
gmirluMedrsunsnanaluaun sanadunilelunissnemasnignimiage
dwsugianlansneg 1y nguainisaandraideidass (Myofasca  pain
syndrome) ftlefifinnazunnide Bell's palsy) vdalihudAnfifiiyminiaga A
nau i

mawansiRsutsmaiiaaanidiu 4 ngu ol

2.2.11 n13qU (Effleurage or Stroking) Asn1slEd dsunudiaRauas

\nAanfinudaasinneataiiane Tnehingarzinnanin

A A' [} ) 7 o/ } 73 1
Humalafi i lun1sBuuazauniswin wiseanld 2 Aneoe Hud
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- N19quLun (Superficial  stroking) : Qufﬂﬂmﬂﬂmﬁoﬂﬂmﬂ %1
1 & o~ 1, 1 73 A
HHUIR ANEND WA InaNEulUdNane

- n15guwin (Deep stroking) : gulneliussnamnzunauazay
A [] [] . 24
wrngsudiasiivanlufirnsanndaudanaiudousiu untsgu

o5 g o
GI'INVIﬂﬂﬂ\‘iﬂ'ﬁ\fﬂﬂﬁﬂu‘ﬂﬂ\‘mﬂmﬁﬂﬂ URARDAAN

2.2.1.2 NM1TARILAZNITUIN (Petrissage) Aannsuanlnevintindauilagn
ARy N Ty uazasnadudmoy udsld 4 wuy THun
~ nafluuan (Picking up or Lifting) : n1at¥fefladundnaitlaudads
fuudaudaaniantuindauiiadntiogatiniuuag indamez
g

- AR (Kneading) : unailafidesniign Tnetiflaifin vis
apsflatiussnarfaududmarainane W nenaafafinaanas
(Compression  kneading) n1snarAstuAnEpzaeiladauiu
(Reinforced  kneading) waan1sadeaataieia (Finger  pad

kneading)
P .. v & & Yy ” )
- 158a Wringing) : nasdundnaiiatuentin ufadalusnianii
- n15tian (Skin rolling) : nN1s{ARAMITS TnaanRavleduuingiaon

2.2.1.3 NMTAULALHA (Tapotement) ABNNSUIALNBASIUTIFUATITIBU fid9
HnnsinRaubniidenitnsSouazuss wieli 4 Uszian Bun
- A94D (Hacking) @ nnsldduiled wiaduluunanatadul

b 4 A’ 3 k-4 k4 1 4 J ¥ °
ndHe enszdulinfufiawianinem

- N9AU N38N15L1ANT (Tapping, Clapping, Slapping or Percussion) :
anstigeflaiingunsnime wisususdlufivdiondidiasnis iu
wmadaftdrdgyuasfenlilunissnenfuasszuulanuaznig

wiela NdanfunIssavinssuneaNne
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- M3 (Beating) : ARBUNSAL waieztinnsindlanaong WEauia

P d oo da
waaRlufusiseInns

- 19U (Pounding) : AfefuNsFULan1sh usestiniainfla

g HduladnilafinemuvdatinnAuadidasnis

2.2.1.4 N198u (Vibrations) Hansniziiiuusenauarasnussduasiiion in

Wasuiumaianisiane

2.2.1.5 N19nA (Compression) Asnnsuanlasnandrafleasin wiam
auMIBanuss utiadiu 2 quuuu

- nanae (Friction or Deep friction) : ANSNARNT LNnFLliouas

wafle Tasanunaiteideluy ung Rearintuudinondng 1w

-3

vilnififiqanaiiu (Trigger point) twéin

- AN9NAAMN (Ischemic compression or Myotherapy) : N199BNWIINA

Tughqanaidu (Trigger point) Frgusswamsnsuasfinsiaiufineli

2.22 NITUIABLEHN (Aromatic massage)

dinnnauaaviadalaeiumesssinegeasnennasuinssssnmmdu
dousznautumaumiriimensaved asdndufiuansinfunuslaeefiy
mpilwamnnaman  wiandu ssamindiumesszmedueg fuauray yadnam
LI Eo O T T g R T TRt g L A T fa R XL T R e I

wananil shdumenssmeitisdasEuAuyganmdtunianin doald
sruumaaiunslansnsdin dagnsrusruunisadegRdniueessrenie i
UszandnmiBsiunaanaudeetudamassuunmsiaiewladin goetisnng
nisansionlnfin (Endophine)  Beiiumnsuismnugavinbindnutouazants
Wownane Henguoiudnla Tingavdndne uawmdulfiaiin uazsisrzanaHfien
tnasit(fdndiag

mauaalsaavilannsndungnattmiliin aanswisnissnunlsadiag

UszamaNAa (Sensual science)  iiuiwsnzdnfinissnunddiueasnisnssdunas
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MIHBNARILIBINTRNRERIEN1T SN R asneg 1u nislindutuntauan
Faginiufiaznn Essential ols TufiRwluazuanlurinsnene Seajsluissuy
Uszam unzqandefinacliiu nafifaanedientanazdu wiavindiasuas
Puagiurinnnindiuit uazandidudauyraaeasgituoan Tasmitues
amnsadiaiulassadtefugmauesfomials uanennt nAufiaynF5uduads
wasindrenetumany o Faw iu Ussamuntuiiayn Usznaudasiduszam
10 dmudn Bsmmnsodulianaraanauld Tasdulszamnaniisn@ands
Olfactory receptors WRY receptors m@iqﬁ%d\amsé’uﬁﬂﬁ'umdqﬂTﬂﬁ AudaquAu
1507 (Emotional center) Tuanas FaBendn Limbic system deszuvtlezfnsiaty
auaddaudadny (Vital parts) fimquasnisiurasiale awiilafin namele
MeRURUE AN WaTNMIRBUENDIRaAIIATEA N1THIRKaEinTme
stvg AafiunaUfiafinaserisiene uszansdbuaaifieaiv
Bulsznalne wazdszmamnaei@ds nawaminfmendudasiiug 4s

- 4

e o’ LAY, 4 Py | AI ¥ o
maufjiffasetummmeiid Tnednsfiesaguinsifinfuenaslubuiniu

S ¥ o o o

Tngaraldieiniudnd g dnfudeonn WrduennUan ¥ uasH1duils 1t
¥ o ¥ o ¥ o v Y o asr Py u
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UIAEVIANRY
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armlomfiuanginasusiazyans Seiauunnsneiusanty sintinisuUsziwing
prmenfiezlitoyansensaniiveseiign dafidinmussfumansds il
1. asusafiuarmiduaneanmuanidasion dunisssuiafgauas iinys
pfiuamifiuedefiqe ilaseantayaliaindafiealnense SsfiniaAnfusonn
MR Lﬁ@?ﬁéwua:amfmwiﬂﬂﬁf"’ﬁmﬂﬁqﬂ i
1.1 aesdnANUandiaeaenn (Visual andlogue scale; VAS) daulnayfiaauena 10
ionfims agluunoue visund Bifidian vdsdussenumnnsin Taeisy
ndmdneda  uaaedls Bivaaan daunnsdineania uansie Uanunnfige
frlagvindaemneusnasinnisaasnlanrasmies 9nnhdaituusu i
Fnuitgutusmsdaiduinge msnedmsugtaemaminge
1.2 ¥msinANUIndiaeANUSTEY (Verbal rating scale; VRS) wasTaafinflazuiia
pasUaniinsziusineg dainudndiu ussenedug e iglaeintedny wu Ta
Unias tanuintios aminna taannn tansanfign wwnzdmsugtoniti
swnsnUanfinassanduiannls i frloemin A8iReulEsmtusnsdn
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1.4 N15U52NAMHUIAIINNISIL RSN AMNEsAvan WiuntsUsefuaninion
FINNISVINIIBITEUULSEAMER TR 11 SR nsdiuaeasinle anusmulafia
AnanN1sne lafindu nsrfauizamiinemnsanss Uaneilavanein
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2. nsUsufiuaudansnnasiinsdunanginssy
=9 ¥ 4 . . A (]
2.1 WAnssuAunIsIARENMG (Motor  behavior) 1w nMsuamsBanditsuands
araiRnUan TagnsiaRewimazassnenie Antiwimmae i wenliadaluan qu

vinoiiuam fnsiaudu uiusiu
P [V . L e &
2.2 wqmﬂi‘iummﬁm (Vocal behavior) 111 389AF95YAT N FLal Wndin

2.3 wginssuftuesunl (Affective  behavior) 124 wyavda naraunsray guiden

B udin

NsUsERNAHUIAIINIT USSR ENA18AT F9ANSEaNAIHANINNNSANTES

Huae anmazadn uasflussAninawanniign

nsdaliatuszAuanssRmSuian (25,26)
usann Aeusefigninmualy fwusssngafivintidammnauiulan nsdausenainyin
nsinuundnuilafifianndedia vieuundnidafifganaiy awaanudsusinaezdin
Fanusegegaiiannsayinlitmienain Tasvinflazintundadiauasnszgn
Tunisuszgndlinieadiin Algometer  A1M9aYANNUSTIANNGDY Fibrositis WAz
Fibromyalgia T#wnqanadu (Trigger point) Uszifiuanuiissnzastasialuntciadniay
Uszifiuanuldanmiudan Whinae Abdominal pain uatltunisAdemnsdninen
nedaussnaEINITnLEAINTlssfiukanI UL nnfstinassnuitenas

USTNIDINTTUIA 1B NISUEDNYIYT N155NEEIEAINEEN N199A fn feiiasie n1slien
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fnunsdnay uastidmiunsfiulieyadssinnmsrezanirasnisinun wsnzilagnw
sindafie sunsmisdwmdngnlumaiuiisyaralsioarudulanld

Algometer iiunnasiausenaszunfdnaafivsnsannmmangsing fiaanuuusn
dmiuntaasvuseuilanntslirfle vieflafle Tnesl Digitrack 2 21m Ae 2unntng)
HIUgRINaT 1 Imufims uazeuimdn Wusnuguanans 0.5 lenRuns Sedouing) a:li
1m 0.5 irfmsfuisinnnauain

nsTaBafussiuAaSULInftELsIng Feladeg Digital Pressure Algometer
Ansdadnanlieamiasaghyinisisunaaeuutid Assz ae uandmsdawinde
umissasinedneunmaen sniugnsatssilivssnalunamunissasganaiduitase
NMeRBUAUBIHINAgA (The Most Sensitive  Spot) LFlasindnniilaasuaziin aunseis
amaelasfiannaganudsuenn ussnafiuanad@nifuinasindvganiaasey aany

Hmsamszifuinnssenii(

nsinasmnsiaReNMIzasaa (Cervical Range of motion; CROM) [24]
nsinaernIsiafanimazasne amtsadafiaa1edn (Tape  measurement)
Inclinometer WAz Universal goniometer. TuﬂﬂiﬁlﬂﬂzviﬂﬂﬂﬂTﬂﬂTﬁéﬂ’lﬂﬁi‘iLﬁ’l’gﬁﬁwﬁlﬂ‘ﬂﬂ Win
9L uazuaunglwinsaunaeuuands Asuzuazanattuvin 0 8947 (Anatomical
position) M%ﬂ?ﬁpﬁﬂ'muﬂumwﬁm%’uvh Rotation
1. Neck Flexion — extension
N19iaFiaaaedn (Tape measurement) A¥3ASLAIZWNTEIINLUAWAN (Tip of the
chin) ¥ suprasternal notch Yinmadatuvinis fis wdouBandsuzaugadasniaiaionin
nsiAdiag Fluid Incinometer azanaipaasiiaindnedt 1 AivBiam Vertex 9p9itaus uaz
anardesdl 2 fudluninszgndmasssst T1 sy Frontal plane viansntuvini fin vide
willaRsuragaTanaAREin dAfilianneded 1 uasadad 2 snauiu
N199AFae Universal goniometer 92919 Axis ﬁu"?wmﬁm (Lobule of the ear)
Stationary arm FaRnUAL uaz Moving arm AS9iUULUIZIHYBIIYN (Base of the nares)
Beaz3Tu 90 B9z Universal goniometer i 0 a9an Biamsdatvinds fn wiawmdan

Aeuzaugagonisafenng
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2. Neck lateral rotation

N159AFERIETA (Tape measurement) AcdATTELI9TENINNunnY (Mastoid process
of the skull) fiufuuBNEDIHNTEANIIMA (Lateral aspect of the acromion process) ¥in
nadatwvinds Bee Asuzaugadasmaaiialn

Ansiadag Fluid Inclinometer axa19iAaasilairdaadl 1 fiusiam Vertex aa9faus uas
ANAEBT 2 ﬁu‘%nmﬂi:qﬂﬁwﬁiﬁzﬁu T1 @ Sagittal plane vinnsdaluyings e
Aeurangadasnisiafening e annuedass 1 uazedosd 2 snauri

n3¥mdiag Universal  goniometer 92979 Axis  fiuSlainszgndumdsszdiu C7
Stationary arm  AN9AMNLMINGLANAUMES SRINALAN War Moving arm 279RTHLM

flanantsy viansiabind Besdsuraugatasnisiafanin

3. Neck rotation
N5iAReaedn (Tape measurement) ARTLYSHINTENTWNURILAN (Tip of the

o Y

chin) fiudinuneneasunssauiana (Lateral aspect of the acromion process) N33

Tuyind mguﬁw:wqmmemiLﬂﬁﬂﬂﬂq
nsdadiag Fluid inclinometer azanaipaasdafiusiandionatantinan (Midine at the
base of the forehead) ¥innnsintuyiuaMINE MaRTEEagRTaINIIAREN Y
n1s3ndae Universal  goniometer 93979 Axis USRI nafinuue sy
(Midpoint of the top of the head) Stationary arm ?lmum'mumﬂuﬂﬁzquﬁ'ﬂw'd (Acromion
process) ¥ea@siing uaz Moving arm mssriuuuaRuayn vinnnsdatuvinds mapfsszau
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‘iwﬁﬂﬂ'ﬂTuﬁﬂoﬂﬁﬁmmsﬂqmnﬁ'mLﬁﬁ Upper trapezius AaN1SaARNIBNDINITUIARRZNTS
Watensiaiaubneasrsuacialufiondmon 30 au Aftlaanisanndauiile Upper
trapezius $19291 wiiduwemde s19u 15 Au uaziwAnadn 15 au Tnetlinnssnen
Fagnrsuantneuuusdnin 20 wil feazBunnqausndeianuva (Acromion) Ta3uaila
fulaniegagmune (Occiput)  aniuladestlaasludedainuing sinlszann 10 sau
S 3 A%e T uﬁqﬁflmﬁﬁfﬂr’d’L*’Ei'ﬁ'fmm'iﬁﬂmLﬁﬂmﬁﬁnﬁ‘sf‘fﬂsfunﬂﬂy’umu‘fui’u

AaNmMAIINUINASIgATIng nnemAslinisinemudtAdanussdiuanaiindulandag
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WS9nA (Pressure pain threshold; PPT) WAZBIAINISARENIMITRIABUAZIMARNTHLAZAN
seALAMMFULAR (Visual analogue scales; VAS) anavasinaiiviaddtynieadin 18]

neRnEMEe9 (3 550981 uazAny (A.A. 2012) FvinnnsRinenuUSsuiisunaganis
Snundinedanirndiuniswandifstunissnunginatsanduidsuasisfinzasndnuila
Trapezius §149M 38 an Taeutiafiu 2 ngu Aenquitlisunisinundnedansnmaddaniy
n3nsusnLszauFauLaznguilisuntsuIauuuaifedontunisansusinlszauiay
seuiasiiommn 9 afs nudwenissnundassaniranduaznisundifieialiainislan
néniifeanas ussngunisuanaifiudivn VAS stwinenguanasasineihisddgmesda
(19]

NN5ANE1289 Phanida Wamontree WasAmE (A.A. 2015) (AvinnnsAnsSeuiiay
UseAngnaraenisuwanunu ednamuaslaanisaseauinda Wik massage  stick'™)
wWisuweuiunsten tbuprofen UNUBMMAIEINUNAT Myofascial trigger points $afag

| 4 ]

Tanflfjilinsandauan 10 au wiafunguiantngilinzreuinda wanfsgminmsumg
nagndmAs uoanidiu 2 iy Aaduusnrinsnnuanazgndmds 1 auninsessiiafe
uAzIANT 2 ¥eennuuInsEgnAmAS 2 Aruninsasiiafie uiasiuiseanidugedas
nUszinesfiindannnsinuusuasBnngaiugAisutszniuen ibuprofen 400 mg T
nasnea 2 ngsudinasn 5 u Tngasvinnnsinareuuasndsnnsinuviui Gennemds
nssnuLdi 2 nga flaaneananasuaciiasmnisirieniniifsduedaiid iy
NNaGH [20]

AN5ANENY89 Park WAT Hwang (A.A.2015) (FvitnnsAnuawazasniauandiaagn
wfiasamuamtsntunmessia Tufagssuussamifinendanmilasasfifiannns
ndnsiaudainss (Spastic chronic stroke) 479w 8 AN BanendaliinsSnEIWLINeINNTT
wanndnaifieruazifinfegninuiia 4 #Uni smalinaaBanguuasndidanuandin
Wisdn vinlirauananso lunamsedauarnsiuRnd et st ddynesda [21]

nnsAnunzes A35mI AN91937Y0125 (W.A. 2548) [35] (HVNNTISANEINATDINITUIN
TaemsnauazaiefunadamBaansnuiabufinenguennisaandsiidaiaadanuwi
fuasiaasrnisiadeuimrasnalwindesns ufiaamandeiiiinlsanguainisuan
nénidaraddauun Smau 30 au w3 ngu nguaz 10 an Teis sngalasunns
snunfinfiouiufie nadszauuwindauuasnstinfuniiaies wingudl 1 H5unnsuanleg
nanauazAds uazngat 2 sunsBameandandadsdu duoan 3 dual Tnaazia

AM9TABNFNITA AR IYINE A AaNNITMAREY NEINITNARBIFUATA 12 uas 3
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%aﬂﬂﬂﬂﬁafﬁﬂﬂi§nuﬁwudqWhLaﬁﬂﬂqﬂﬂﬂﬂiLﬂﬁﬂuquTuﬁﬂLﬁmﬂmmn@jummfmmﬁﬂm
uAZARINANNIMA 2 nguptiuddgmIeada uarasmnisadoulmhyindasnerion
ATHRINTNARBIR 3 AUAM SAcmuansineiuntneiiluddyneadn

nefineees Snen WisssansnEn (W.A. 2548) [38) (HvinnnsAnunUszAninans
winwsumenlszgnd (e1gsian) urdlnuwmdunuinevsegnd sanfunaluladsgaeag
Anguzanusnil TnenguinadRegiifiainisandiunafinniurdnimaninewuusy
avin (21g5iam) wuutadny 979U 30 AU WlsufisussduaanuUandiuag (The level of
neck pain) FLAUANTNEDNULALBIFUAD (The level of neck disabilities) ﬁwmmmmn%‘iaﬂm
2D9AD NOULAIHAINITHIA BenrendnisdnunudissAuasdanfiunasnasatef
WA AYNNAER ua:'i:éi’ummﬂ'ﬂmmwmﬂﬂﬁﬁuﬂﬁmﬁﬁﬂﬁﬂﬁ’mmwﬁﬁ?whﬁuﬂﬂLLm
\Benan

AM5ANBNYB9 Brett Vaughan Uag Patrick McLaughlin (@.A. 2014) [39] {#vinnns@nun
Nmﬁﬂuwﬁ’wmﬁﬂﬁy’m:ﬁumquﬁﬁﬂLﬁ‘mmm (Pressure pain threshold; PPT) T4 liiotibial band
nemdan1st Foam roller Tuananasinsaman 18 A deaztivinntauanlael¥ Foam roller
U31atéiun 3 97 e Upper thigh Mid-thigh use Lower thigh (iwasn 3 wndl daunisinda
fusziuanmdAnifutanazdanaunieinen ndsnadnen uasndanisdnen 5 undl 8
mwa"qmsé’ﬂmwudﬁﬂﬁ"'u‘szﬁ’umwiﬁnﬁuﬂmﬁ‘ Lower thigh (fisdussinefifadidymng

/DA
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uni 3
anaUnsniuaziBnisAnug

n1sinenaseiliiunisddeBannans (Experimental  study) Tugﬂuuu Pre—post
experimental design  LinAnunAdEUNSUNARINIMIANA LB ABLAZ NN 0]
mmﬁfngﬂmuﬁaﬁ‘fﬁﬁmmﬁvuwiﬂﬁﬂﬁ”’us:ﬁummﬁﬁﬂ WUUIAHIEUSINAUATBIAINTG
indeninarssneuyaainsduvinemifiaanisuanndraiifoasuazinarnnisinau
ssinsfilindnaluenaduiuyaansiminmidenislanndsidanauasinians
fre nehuamiangndewsien wanFuolndifies a9gsemwing 20-50 T 41 30 Au
wemdeuaznazng TasananadasiEsuNsBusnfisatuseasunuaziuasun1sfinun
ATy winsisamsluuuune fBusesiindamnisinen Tnantsdnuntuadelifiy

Foyaemide o smiAvendenzisuazunainfide

anaUnsninaiaTasiiafiddgy
1. Fluid Inclinometer S 2 1B
(Fabrication Enterprises Incorporated, New York USA)

2. wuinssiuANiRnidudan (Visual Andlogue Scale) MU 2 WKW

3. Lﬂ‘%"m"i’mﬁmﬁv'ui:ﬂ“’umwﬁﬁﬂﬁuﬂfmﬁwmaﬂm §1049% 1 1B
(Digital Pressure Algometer ju JTech Medical, USA)

4. \wasiaiwnin (OMRON {u HBF-212) 1 1 103D
5. WIRANI9UAT (94 FBT Turbo F606, Taiwan) Fu% 2 193D
6. F1ein FIUIU 2 LAY
7. HYAWIR 20*140 LBUALNAS U9 5 A
8. gnnuila 97491 10 gn
9. wuninfinieyazrevar@adiag 999U 30 A
10. wuuwesnBusaniiinsunisinen 19U 30 %A

11. TUsunSHAAT1IINEER SPSS version 17.0
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AnsAnun
BVHIANAS
ngusatnetunsAnuassliduyasnsiavinemiigenisanndadanauaziin
aannsviunte i Anendenwzien wazuiinindifes sanasAwItiIuIREEInNg«
fagneannisinenniewtinges Baker uavans [9] Tnal¥lusunsudnFagy G*Power 3.1.5
Tnal#An power=0.80, AMEAIATYNINEHR (p-value)=0.05 wudafiaslismuauananasing
viavnm 27 A uazisianlasidus Dropout 10% vin WX lFanaaTAsHanuasiuan 30 au Tne
nausiateflinouinsdmdanamai® dasioluil
Lneuin1sAaLdn (Inclusion criteria)
1. \uypaafidengszning 20-50 T damau 30 A
2. ﬁmnfﬁmﬂﬂﬁﬂmﬁ'ﬂﬂﬂLmzmﬁv’qﬂmﬁwﬁﬁmmqquﬂmsﬁmﬂuéﬂ%’am
uammunnnnds 3 ow [22]
5. \fuyanafiinewsgninee senRawefifiuoaissnsien 4 faluesad (12)
4. fiqanadu (Tendemess point) U3lmundwiiarnissesing Tnufifanuszéu
AERNELLafasusenaeagiugne 2.0-29 Alansusdamsnieufinns
(kg/em’) [23]

5. anaanAsiianuduiniazdingannisinuntuasei

nesin1sanaan (Exclusion criteria)

o A A )} 4 o/ 2 & t
1. araadasiddgunieaissiussuunszgnuaznfuUsABUATLN9IN
A 2P 9 v ﬁ 3 [ & 4 & < <
aungduiil| g tgniessnfuiiaarnnisineu uw Bunfaifiandedu
gafiadadinaan nuaussnTzgndundsdouneiiniaindian nianqn wie
nazgnein udiu
2. raadiasiidenislinmsuarimeresiniifanngeinnisnine viawes
TFugiRmgusinnirauaziviaseedit

o’ IV &a [ o 1 ] A
3. ‘?J’T’N"INNﬂ‘iVITﬂiUﬂ’l?‘iﬂ‘l&!"lVl"I\‘lﬂ']ﬁl,!.WVIf:lﬂi’:l"NWrJLuﬂG
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¥
AUABUNITNIANDL
Yy v a ' o o a e & & W
Jidsudestgasifuauneraraiasiiingussaduaziunaunisiiuiaya
nsnymianiulisraminsduludugendnsanisinuussnsenisnasisyadnnges
' o a e o ¢
AaunmavasausIaaiATAIsU fiRdesalUi
1. wmepnidsniuatnioy 48 dalug
] i 4 . ' P !
2. NALATBIANNHAIUNANIBIUBANDEDR ANWEU 81619 ARINAFBNIS
naRaUatNTiny 24 Falug
3. samswIannaunelu 3 fursunisvasey (25]
Y o o W & o [ ¥ as T o /ey
andwinnisindioyafiugmeesataraias (Hud a1g womin lsadszanda Usedd
AM919M wazUsedRnnsuaniay maiudeayaudaiiu 2 A9 Ae dowuasndiniswaadiay
gunsolgnunuiia Tneeranaiasazgndavianan 4 faulls Ae
1. i:ﬁumﬁuﬁﬁﬂﬁuﬁm (Visual Analogue Scale)
2. IanuszauaudAnidudansiaausng (Pressure Pain Threshold)
3. 29ANI9AABNMIYBIAB (Cervical Range of Motion)

4. szrupmfonalaluntsligunsoinmauadasguUnsoluandisagnmuila

1. mswandisrsusninfegunssinasuuuubisiiegnnia

1.1 vindudin . svmasiasiuuindvdavindubiikeuaaendnsderauaziiong
apeling

1.2 vmasiastiferirasindurdnanametinagunsaiisradinuasitnismn
ANqanneg Faegunsaluanfaagnnuila Tnedalignnuiiaag udaumissineg
PN AU 1 wazNIUARINEA O ¥in Faguit 2

13 snanainsnanussislaunssisiinnasdnfsuenusanaiuacmian
WudamAsaidnias udadaels 10 Auait via 10 adesdayia suasuionue 9 ¥in

& o ¥ v ’ a
FINTUNINISUIATIEN 1 58U UATY 30 Wil Iaewnsendnesay 60 Aundt
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U
. INTHAW 9. Vi 1 VITuIAUS I ADEI WAL

YIMHIALSIIUMADEINNATS . Y1971 3 VINTUIALUSIIUADRIUA
[ = [ v v J 1 v 9
VIMUIAUS I UFIUARYDIN AT HHDUIANNTE Y
=1 1 ko vV J 1 v
THAAUZ I HAIRAUIBINATHLRDUTIFATWYIN

VIMUIALS I UEIUNATNBIN AN B UA T

£
=
=
=
N oo o oo
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NIRIAUILITHAAUN A WNUDINATHIHDUIANTHUIN
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I | | E=3 I 1 @ J 1 v ko
Y7 8 YINTWIALZNAINANIDINANIHA LGNS

o 8
2. VI 9 YITHIAUZII HRINAN BN ATNIHD LAY

vinfi 1 nanaiasTannegninuiianeaeseg iusumispadonuulfseioensy 4u

URgfmis 2 fin aniueanussdiein Wi Riaussnauugnmuils Asgui 3

gu‘ﬁ 3 ATNLAASNITHIAUILIDIADAIWAU
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