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Abstract

Shoulder pain is a common symptom among office workers, often resulting
from improper sitting posture. This improper posture leads to increased tension in the
pectoralis minor muscles and alterations in scapular positioning, which cause shoulder
pain and abnormal posture. Stretching exercises are a method to enhance muscle
flexibility and reduce shoulder pain. Previous studies have demonstrated the
effectiveness of these two stretching methods in swimmers and females. Therefore,
this research aims to compare the immediate treatment effects of Low-load prolonged
stretching and Gross passive stretching in office workers.

The objective of this study is to compare the immediate effects of Low-load
prolonged stretching and Gross passive stretching on pectoralis minor muscle tightness
in office workers.

The study included male and female participants aged between 20 and 50
years, with an average sitting duration of at least 4 hours per day. Participants were
measured for the pectoralis minor length, shoulder external rotation range of motion,
and acromion distance before treatment. Participants were randomly assigned to one
of the two stretching methods: Low-load prolonged stretching or Gross passive
stretching. Measurements were taken immediately after each stretching method, and
the data were analyzed using the Wilcoxon signed-rank test to compare pre- and post-
treatment differences and the Mann-Whitney U test to compare the effects between
groups.

The results indicated that both stretching methods effectively increased the
pectoralis minor muscle length, improved shoulder external rotation range of motion,
and reduced Acromion distance, with no statistically significant differences between
the two methods (p < 0.05). Therefore, both Low-load prolonged stretching and Gross
passive stretching can be recommended for individuals with pectoralis minor tightness,
limited shoulder external rotation range of motion, and to reduce the risk of thoracic
outlet syndrome and shoulder impingement.

Keywords: Low-load prolonged stretching, Gross passive stretching, Pectoralis

minor tightness
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Acromion Distance (AD) 1Junsinsgagnieann lateral aspect of acromion Hefiu
wes Tagldldainyinisinszeznie wneszeznIe UInAi 2.6 9z pectoralis minor

tightness (30)

d [y [y & o v & .
2.4.3 NUMUITIUNITUALINUNIIINTIAINUFAIAIVDINAIULUD pectoralls

minor

Shahnaz Hasan ﬁﬂ@ﬂUéﬂ@ﬂﬁﬁﬂﬂs round shoulder posture A835n115 ldwalla
strengthening lower trapezius 59UAU stretching pectoralis minor WuU31 AMNFIFIVOS
naiioanaslneUszdiugae pectoralis minor length wag ROM of shoulder flexion
gy (31) wazAns Takashi higushi ladnwilutnfvwaveamaie aie38 doorway
stretch lanaaws As pectoralis minor length e ROM shoulder internal rotation iy
(32) wagAm Khadija Nafees Anwiluftheiifidaisndonsoniudanguvoandunie
hamstring , ROM knee extension, KOOS %ﬂ%ﬂm@m‘ig Dynamic soft tissue mobilization
WIBUBUAUIS proprioceptive neuromuscular facilitation (PNF) uansineinon 2 3
UsgdnSnmwing iy (33)  wagnnsAnwvesan 351755 TUd AnwIRATEINITUIALUUT
ydinsmtumsiandunie 4 vifluffifinnizeeniiadulasy Tas¥anaan VAS score way
ROM WnatmsunuuuswdinsufumstamBeandwiile 4 vh aunsaansediu ennns
Uinnaziiinsziuasmmsadeulmusseelilaseiueinisiiniianauazsesuesmnis
wdoulmveseiiintufany  funldilunusuedmemsiheiifiatdy  (36) was
Tansu Birinci ﬁﬂwﬂuﬁﬁﬁmmﬁﬁ?%méﬁmLﬁ‘i’a pectoralis minor 92U latent trigger
points @AnNYINA stretching exercises combined 32111 ischemic compression finganilo
pectoralis minor 7 latent trigger points lagiANaN13N®191A pectoralis minor index,
PM length, rounded shoulder posture, pressure pain threshold (PPT) , pulmonary
function, and maximal respiratory pressurelasnuingunissnwniu 4 ﬂﬁjmﬁﬂﬁ
1. 1C with modified contract relax PNF
2. IC with static stretching

3. IC with myofascial release

4. laifin1s$nw
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Famua IC 59uAY modified contract relax PNF 2g¥11l% pressure pain threshold (PPT)

4

'
1 1 A

unngudy lingulafianunsasney RSP lanaluviuil , nqu 1 wag 3 vl PM length

q

2]

a

R , Na 1 finavinleimn respiratory function cay (FEV1, PEF,FEVI/FEC) , ngyl 1 uag 3
inavinlaA respiratory muscle strength a%‘u (inspiratory and expiratory) , mjm Hnavinlu
respiratory muscle strength fTu (expiratory) (35) Lagn15AN®IUBY Hashim Ahmed Anwn
Mﬁsmaﬁﬁmmﬁaﬁwmﬂéﬁmﬁa hamstring A1835n15 modified hold-relax stretching
static stretching Imauﬁaﬁgvﬁﬁmaam{‘]u 3 ﬂa:aJ Ao mj:u‘ﬁ 1 modified hold-relax stretching
1% isometric contraction 7 3unfl relax 5 3 91 5 adwiefu handeiu 5 Su ﬂﬁjmﬁ' 2 static
stretching 8a 10 W17 lagld pulley system (s8n) vidnnaiu 5 Ju ﬂa:ﬂJ'ﬁl 3 control groups
moist heat 20 Wl Wekadns fie ansaiiumuenvesndmie Wudldlddauunnsng

N o o o

ag ity Atynneadia (36) wagn13@ny1ves Dr. Sumer Shaha Anwiludeueny 18-25 U

ﬁe

ffinsauwudaduusedr faeE effect of static, ballistic and contract- relax stretching
findranile hamstring Taeuusgidrsuuaslfinssnu sandu 3 nquie nqu A effect of
static stretching nay B ballistic uaz N C contract- relax stretching InHAENSAEITNT
sit and reach test , popliteal ansle énadndie nisshwvesia 3 Nl @anTaLie
faviejuvasndruiile hamstring I Tnen1snnfiliinadiianie contract- relax stretching
(37) wagnsAnw1ves Dayana P.Rosa Anwmavesmsdandunile pectoralis minor Tugfiis
a1nsUnlranarlifionnisuinlua Tananie Disabilities of the arm, shoulder, and Hand
questionnaire, PM length, and scapular kinematics. Inguwuagidnsaundu 2 nqude Qﬁﬁm‘s
tnuazdiilifionnisuan Taesis 2 ngu vinnisBandunilonniutafsegieios 4 unit WWuna
6 &Uni  Bavin unilateral sihunils Fadusiil pectoralis minor gndngnieenanniianiile
Wisuifleutuwuuiiuasyiueunne fidriudesdanduilosenuios 6 §Uni yanad
wgnanlilumslieneideyadoniegsdos 4 dUani ldnadwsfo  eansuandty
function At wiALET pectoralis minor Lay scapula kinematic LiWdsuulasides
naa (38)

MsfnwIes Augua Adiie WisufsunatiuiivesnsBamBennduouuuin
Fedaeaues 3 35 deanusnndundonthenuazasslvay lumendgsidlvay thveny
20-24 U laglimealian1s3nwn Active scapular retraction stretching , Unilateral corner

stretching , Low-load prolong stretching wan15@nwwuin Low-load prolong stretching
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(%
1 ¥ = %4

Tinaffigaronuennduiloviienuasanmlvain (11) uag m3nwives Jeffery uag
Ay AnwiieatuiUieudiieu acute effect 784 passive stretch maneuvers JNasAoAILY
veandailo Pectoralis minor uavHATAMLIYES scapular kinematic veanfwrineh
lugieeny 18-20 U leeldimalian1ssnwife Focused passive stretch wag Gross passive

stretch Inelvinaawsfa N1SEALUU gross passive stretch TkaawsAnNIlWEeUIAUET

nanuLlaviiudu (12)

v o d I .
2.5 msInynean pectoralis minor tightness

2.5.1 Low-load prolong stretching
919 : weunae Mlinyunieu wuiafinlingaveulies
38115 : Passive shoulder abduction $3uffu shoulder external rotation 120 e L4
wruastaResdaes 120 99 AaruasILsEniEud

sreEan : ekl 30 und v 3 A59 WnAsIay 30 U (11)

sUnMN 2 M3$nw1aae s Low-load prolong stretching
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2.5.2 Gross passive stretching
e weumae Mlivyunueu

§n15 Passive shoulder abduction 534U shoulder external rotation 90 89f1 1AUU

981958 US UNLIEN warlrlanAUSIUTBADNAIUNINNTTS NE U eI Ny Ul

Xy

g1anasinsanisuma

S2aza1 : 1Ak 30 A9 v 2 A9 WnASIa 30 U (12)

A /
sUAMA 3 n13SnwIneds Gross passive stretching
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<
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<l adcda
CLUYUIDIY

1. JUuUUINY (Research design)

a v gj dy 3 . .
NUIYATIULUULUU Quasi - experimental research

2. 52A8U75398 (Research methodology)
2.1 Ussnsuaznguinesng

Uszrnsluandde winnuhoaduayuvesantunsdnuiuwsimis inameuazvd
o1y 20-50 U wagniinnuesnilaludrinaminams

nausiegdluanAdeliannsusenduiug lnenenaedIninddeasdiaviluanes
uavdaenansvesyRLidinNuYnaIng  waziinedoieuivaedlrniinnudoatuayy
nsuntuarisunihsuImutasimindeliay . yhnsusseduiusmenanasing
lngagyinsidelutisaminviousniiaianu waglnsasuauALazaINtunIsITw
Trssnsids warainduazdmdondidriuidelasshuuvaeuodnulesamside Tngas
wiadu 2 ngu FeldBnsivaann wazndadunauilisunsinuse®sns Low-load

prolong stretching wag nauNtAsuN133nN®IA878113 Gross passive stretching

WnNEUNNSANLAIN LU

1. INUIINTSARLEN (inclusion criteria)
1. 814 20-50 U
Javew 1nnnn 4 Falusset

Yy 1 Y oA o
Anlaifonisialvathaiatn

el

n1g rounded shoulder posture Tutns7intin waz thoracic kyphosis

5. Acromion distance > 2.6 WURWAT TUU19NOUA

2. nuen15ARean (Exclusion criteria)
1. BMI > 28 kg/m?
2. Thoracic scoliosis 5 94/

3. Frozen shoulder
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Surgery Usthanuuau tuladh axdn visentien
Fracture/trauma USauua uandn nieazin

Tl 38 aerwadya

'
a

eXlpe e

7319171150790 91 USHIBUSE9AEILUY

2.2 ASATUINVUINGIDEN

v o

15

Y X A Y
MULIRANYNAULLDNIDENAAUIN ll']ﬂ']gﬂ,u 24 GU']IlN

Javindu pilot study $1uu 30 au teeuvsdunguas 15 Ay losnddlineiinns

MmTIduAneUTeuiisy nalla Low-load prolong stretching wag Gross passive

stretching 9Nt NalaNIAUIUMIAT sample size

n/gr =

Sl

©® N o R LN

2(zq+zp)?0?

(U1 —p2)?

2.3 fuusislunuise
fuusau eun

Low load prolong stretching

Gross passive stretching

fnusny leun

Acromion distance

Pectoralis minor length

Pectoralis minor index

Range of motion of shoulder external rotation
fuUsTUNIY Toud

BMI > 28 kg/m?

Scoliosis > 5 B4FN (NNTLAUYDINTEANTUNE)
Frozen shoulder

Surgery Ushinuuau tulad withen nisasin
Fracture/trauma USaawvu uland wieazin
fildgandn 38 esmwaLgya

'
a

N91NN5UIN 91 USHISEN9AEILUY

e @20

:il’ £%4 o dy
Feayldans fadl

Mugratgnandtilenssgtantn Ul 24 3719
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1. wuvgeun W@ mun15viide uwuniu 3 dw ldun deyaduss deyaaly deyaaunn

2. WUUNDIULEAIAILTUYDUNITIUNTINGIUINY

3. WUUAMNT®Y covid-19

LUUARURNFI1TINNUIGY

AH =S o v ! LY ) -3
NUAIMUAIAIVDINAULUBDNUIBNUALAN

Aauas Wvivesowune v asly [ Winseiudeyaderinu

WU uNan133nen835 Low-load prolong stretching waw Gross passive stretching Tunwiinsueawie

doyadiuyana annziide
W e [
wdjs [
81 oo U Wnawa ]
Tl [
UMUA .......... Alansu BMI ... Kg/m”
dngd ... \BURLLINS dnaust L
Taivdwnauet [
dhaflattn o [ e [
Hoyarily

.II [-] 4 1 )
seyznantluMsiYuRdysey
Younin 4 dalusety [

4-6 YR

7-9 FIlaasoiu

O od

10-12 Fluaso Ty

wwnes [

Taiwnesst [

4

YoUagUN N
Y 9

S | - d a ¢ 1 oA 1
viullennstn wie v MUhusesRduuuegvielyl
laiflonsuaensern [

f91msUvisen ] S8UUTIN

Wwnast [

T wneust [

1 Yo ) 'Y g @ 1
ulasudsemuguAlas/anranenanuiileannnelu 24 Fluansel
laflesuusenu [

Suusemiu [ ssuuUssanen o

]

weness [

Taligneuen ]

MMuegiusEIRnsHIRnUIa Loy fen Wwidanst asUn visentihenvsal

Tahmedsunsugn [

Wnae [

Ldnaet []
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LABLINSUNSHNGR

]

1 -l Qi
MULATNUTEINNT

LniNUTIR Uy fen lnuandn astn viienenvielal
Lipesivseifnszqnin []

WEUTEIRNTEANTN [ FEUUTEIM e

Wnauat [

Lanaet [

aqu shudninaet [
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Fuag nquviiedeamng v lutesiinssiummniusiesusaziany Tnghiundndeya

& &

waiieusslemilunmstesfunsunsszunveadelafalalsun 2019 (covid 19)

Usesaduaselsanndeladalalsun 2019

1

%

Laile

1LInd%nvSedudadugUisudulsaiaiiolsalalsun 2019

Tagldanuninnin wuuinnal 15 wad nnelu 7 Suiuauun

2 PUlUTINULEE 39505 UUTENIUDIMIS UIO

Aanssuntulaiuszeeying

v - £ U du
a1nshesasdelsarnidelasalalsun 2019 o Sufldanses

1. vudlly Aaws 37.5 esrwartoaduly

' = v v P VN &
2. ‘V]']u%JEJ’]ﬂ'ﬁSUEJeL@GUEJWUQ mmal‘du

la

(%
o [

fhyn/dnagn

<
bAUAD

melasa / veuwniles / wglagiuin

aunlilanaw / fulisusa

¥ = a
199bE8 / 98U




o [ [y} v & R .
3. Lﬂsa\iﬁﬂmﬁﬂqi')ﬂﬂqquU'nﬂa'llllu@ pectoralls minor

gﬂmwﬁ 4 Caliper (https://th.rs-online.com/web/p/calipers/2436615)

o @ ..
4. \w3osileflélunsin scoliosis

BASELINE A-cooemn

gﬂmwﬁ 5 Scoliometer (www.fab-ent.com)

< ') | .
5. n3esilefliinermnnsindaulnaves shoulder abduction

5UAMAN 6 Universal Goniometer (www.vetchapan.com)

18
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6. \nallefl¥ingamgiisnsme

/O'

g“dmwﬁ' 7 Usoniald (https://bestreview.asia)

a v .
7. Lﬂimﬁammﬂmm‘tlm shoulder external rotation

;Jﬂm‘wﬁ 8 Inclinometer

d Q) 1 1 Q/ 4’ . .
8. n3psilefldinssasmeseninslvatuiiuiies (acromion distance)

sunmi 9 Tannuuuiisgiuin

19
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2.5 Bmaiudoya
251 %umaumsmaau
mMaweuanui
1. @avihmnuazeinaniui
2. In3eFes LaraunIaldmiuN1INTITINELaENITINW
nswENe AR

[

1. mqmmﬁiwma a JUNYINSS N

1 o a

2. avinnenaaliniinng scoliosis 11nN91 5 aaAIvTo L
v
2.5.2 TuRBUMTINW
FBmssnw Tasardnunitas 1 ads szevnalifiu 1 99l uduneunisnea
INNYABULALNAINITING
1. fapnuenindanile pectoralis minor , range of motion of shoulder external
rotationikaz acromion distance ABUNINITING
2. ¥msdandile pectoralis minor A28LALA Low-load prolong stretching
%39 Gross passive stretching
3. Fanue1Ind 1l o pectoralis minor , range of motion of shoulder external

rotationae acromion distance %aI¥INNITIN®N

4 [ a v
2.6 d@0IUNNINTIY
1. WOAUEUAVAUE LWAAINS NTVINUVIUAT

2. @nNUYREINT NTANNUMIUAT

2.7 ssesnandlunsiide 1 9
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a ¥

3. MIUssananatonguasnTilnTsiteya

Y

adanldlunsdinneiteya

1. Anreidoyailufeaifidomesnnn wu 01y e dviin meonuleeld duede
uazdudeauuinnsgiu

2. VAFBUNIINTEANLMIVBIUBLAMEEARR Kolmogorov-Smirmov (KS) test
nsnsEAemvedeyaliung
afAfliUIsuisunanisinwaelungs Wilcoxon signed-rank test
adafldlunisiUIeuiisunanisinuseninengy Mann-whitney U test

3. AMUUASEAUTYEIAYNINETAN p-value < 0.05

4. 1M3N13MIUBINUNITUNTTZUIATDY covid-19 TaLALEIUILINY
Aeudmvhmsneaeumeiseiinsnisifostunisundszunves covid-19 fail
1. fmsdanses covid-19 osdu lnevhuuudevantfnnses covid-19

2. danazvhanuazeingUnsaliazanudinagldviinismaaey

P

3. {Idguare1analinTailonaulaE uaIINNITNAGOUNNASS

Y @

4. vazaniunifeorainsiaziiduauniininowdunaeniian

waaEsaFUNIAEDU Wanasvhauazaingunsal wazaauildlums
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5. TUABUNITAERIUIY (Flow chart)

wilnueendAves Ineduiwuivaed
wag dvnauunams 1d

pectoralis minor tightness

!

Fuaasvaziduanazguludugay

Buzou Laifugeu
— !
NEIINISAAET (n=32) n9INAREN (N=41)
-81¢ 20-50 U -81811nN31 50 U (n=17)
fliflornsunlnalutreiiodn -BMI > 28 kg/m” (n=20)
vihau i 4 dalasseTu -Scoliosis 1MNATWTBLYINTU 5 83A1 (NNTEAUVRY
-Rounded shoulder posture in dominant n3EANFUNGS ) (n=3)
side, thoracic kyphosis -Frozen shoulder in dominant side (n=0)
AD > 2.6 wuiuas Tudhedindn -Surgery UShawuu deren tulard dxdn wise

1190 (n=0)
Fracture/trauma  USWIQUWIY  Tofdn  bnuaiin
MypdzUn (n=0)

av v 1 a
-Hildgenin 38 asrngalda (n=0)

vl v & =
WAnuegeangnailensesantin annnglu 24
39 (n=0)

vl = ¢
1191113090 91 NIBNAFIUUUL (n=1)




® Acromion distance

msianeunsinw
® Range of motion of shoulder external rotation

® Pectoralis minor index

23

4

Y oY I 1
LLUQQL%"]TJQJ@@NUN 2 ng

Tagduwuu simple random

v

A4

n&ax 1. Gross passive stretching (n=15) %1
N35n¥IAIY Gross passive stretching i

nduniloluauinaiduRasuilaglaisin

vanvhnisdadalidunan 30 Jundl wagiin

SYUINATI 30 U hAEYITN 2 58U

n&x 2. Low-load prolong stretching (n= 17)
N153n91918 Low load prolong stretching
Handundeluanfegeiiufdaglisdnuanh
nmsdadaliifuian 30 Ui wagsinsewing

A9 30 U WaLYINTI 3 59U

A

ANDBNTENINANITSNEN (N=2)

Uheiionisyunn

auldanunsasnesala

YINANTINNAINITSAY (N=30)

® Pectoralis minor index

® Acromion distance

® Range of motion of shoulder external rotation

Data analysis

gﬂmwﬁ 10
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NaN1SAN®

N3ANYIUNDLUTBULNBUNANTITINEBITUNAI8TS Low-load prolong stretching

= o ¥

Lag Gross passive stretching Tuninausenilafiinussiavesnatuientitonsdadn Tu
IAELarYIg 918581 20-50 U Tundnauesiianiszezinanadslunisdaininulyl
weendn 4 Tilussietu uaglineiusenseaninyserdnususenddiuuy donaadng

11593 20 AU

19 & o
4.1 ﬂﬂgﬁﬂugﬂu%ﬂﬂa’lﬂ"lﬂuﬂi

Y 1Y) U
q4.1.1 ﬂ'l‘iVlﬂﬂﬂ‘Uﬂqiﬂisﬁlqﬂﬂ?ﬂa\iﬂagﬂﬂ'ﬂﬂ

N13NAAUNIINT¥ANEAIV0IT YA (Test of normality) lagldadid Shapiro-Wilk test
aanadasdnsin 30 Aau wialu 2 ngufie ngusnwIAae35 Low-load prolong stretching
HoNanadliATweATIe 3 AU LWAKE)Y 12 AU Wag 15 Gross passive stretching dpnanadinsine
W8 5 AU NANEYS 10 AU NITIATIAAINNTNTEAIEMveItayanIly wuil Jeyadiulvey

(Y a 2 U v a v A ¥ d’lj ¥ v @
nsgAEdILuuUNg (p< 0.05) Lok 818 dutiulanie Avidainuenindudentitendaian
(Pectoralis minor index: PMI) ABuLag#aIn1ssne , Acromion distance (AD) NoUkAZRag
AN aammimﬁauimmaqmimwﬁa%daaﬂ (ROM of shoulder external rotation)

) Iy} N Y Ao o av avyy A P
naansinwkay dveyaniinisnszaredinliund laun ssmnisiedesulmvesnismyude
Tnaaan (ROM of shoulder external rotation) NBUNNSTNEN 11899103 1 AwUSNTLINLH?
wuuldunAdadenldadia Wilcoxon signed-rank test waiUSeuiisudeyanielundy way 14

adim Mann-Whitney U test TunsiUSeuiigutoyaseninenay
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13N 2 wansdnuaeiluresilinswdde taud e o1y Avllinanie sseznatadelunis

IYNUADIUY UUT1IDIR

YA GROSS PASSIVE LOW-LOAD PROLONG
STRETCHING STRETCHING
(N=15) (N=15)
el
¢ 5(33.3 %) 3 (20 %)
AN 10 (66.7 %) 12 (80 %)
97 (MEAN + SD) 35.80 + 6.68 3487 +7.11
BMI KG/M? (MEAN + SD) 21.25 +4.07 22.16 +1.97
szpzaTunstwhay
(#la / Su) :
4-6 $lse/u | 6(40 %) 6(40 %)
7-9 $lse/u | 9 (60 %) 9 (60 %)
Frafintin
ge) 1 3
20 14 12
ROM OF SHOULDER 8595 + 3.69 84.29 + 3.62
EXTERNAL ROTATION
(MEAN + SD)
AD (MEAN =+ SD) 4.27 + 0.73 4.39 + 0.94
PML (MEAN + SD) 14.28 = 0.92 1451 = 1.45
PMI (MEAN + SD) 897 + 0.5 8.87 = 0.69

N o 1Y

UudAgneana (p < 0.05)
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M5 3 LARIN1SIUTBULTIBU pectoralis minor length , pectoralis minor index , range
of motion of shoulder external rotation , acromion distance AauUkALIRINITINEINETY

ﬂzj:u@ha’“ﬁ Gross passive stretching

OUTCOME PRE TREATMENT POST TREATMENT  P-VALUE
Median (IQR)
PML 14.48 (13.3, 14.94)  15.04 (14.15, 15.40) 0.001*
PMI 8.94 (8.63, 9.35) 9.31 (8.95, 9.69) 0.001*
AD 4.43 (3.5, 4.8) 3.7 (3.03, 4.13) 0.001*
ROM OF SHOULDER 86.33 (85.33, 89) 89 (86.67, 90) 0.001*
EXTERNAL ROTATION

adAMAUIsueunan s3nwAnelungi Wilcoxon signed-rank test
NlgdAgneana (p < 0.05)%
ANANITANHINUIT NRIINNTSAMINBIIATA Gross passive stretching @11130
Fuenuemndmidenthentindn tivesnnsindeulmves shoulder external rotation

LaranTEYENTEnINIvanuNuFes (AD) laogsiitdedineyneaia
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P59 4 LanUTeuLiBU pectoralis minor length , pectoralis minor index , range of
motion of shoulder external rotation , acromion distance NBULALNAINITINWINIYID

Low-load prolong stretching

OUTCOME PRE TREATMENT POST TREATMENT  P-VALUE
Median (IQR)
PML 14.17 (13.65, 14.75 (14.09, 15.53) 0.001*
14.96)

PMI 8.82 (8.49,9.1) 9.09 (8.91, 9.45) 0.001*
AD 4.2 (3.67,5.17) 3.7 (3.1, 3.87) 0.001*
ROM OF SHOULDER 85.3 (81.67, 86.33)  86.67 (85.33, 87.67) 0.008*
EXTERNAL ROTATION

afAnfUIsuieuNanIsSnwIAnelungs Wilcoxon signed-rank test
NigdAgnvana (p < 0.05)%
PNNANIIANBINUIT KHIIINNITSAHINIBNATA Low - load prolong stretching
ansaiunusnddenthentiadn duewinisindeulmues shoulder external

o w

rotation WaranTzuEVeTERINIaiUNUFes (AD) laeensiitudAgyneada
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1399 5 wanalSeuiisusvdanuennduienthendadn esennisiedeulmaesdelng acromion distance sewinangu

PRE GROSS LLP P-VALUE POST GROSS LLP P-VALUE
TREATMENT MEDIAN (IQR)  MEDIAN (IQR) TREATMENT MEDIAN (IQR) ~ MEDIAN (IQR)
PML 14.48 14.17 0.95 PML 15.05 14.75 1.00
(13.3,14.94)  (13.65, 14.96) (14.15,15.40) (14.09, 15.00)
PMI 8.94 8.82 0.44 PMI 9.31 9.09 0.59
(8.63, 9.35) (8.49,9.1) (8.95,9.69) (8.91, 9.45)
AD 4.43 4.2 0.74 AD 3.7 3.7 0.90
(3.5,4.8) (3.67, 5.17) (3.03, 4.13) (3.10, 3.87)
ROM OF 86.33 85.3 Oede ROM OF 89 86.67 0.10
SHOULDER (85.33 ,89) (81.67 , 86.33) SHOULDER (86.67, 90) (85.33, 87.67)
EXTERNAL EXTERNAL
ROTATION ROTATION

N v o

anantdlunisiUSeufigunansinwseninangy Mann-Whittney U test fitiaddayn1eadia (p < 0.05)*

PNUANITANYINUIINITINIBINALA Gross passive stretching wag Low-load prolong stretching @s3aLiLAIINE1INALLD

ninensimLan Luesrn1seasulives shoulder external rotation wazanssezneseringluafuiiuies (AD) Taluunnsdnaiy
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unn 5

afuTuRaaTaTUNaNITIdY

v A Y

N3ANWILNBLUSBULBUNENITSA¥ITIUTAA87S Low-load prolong stretching Liag
Gross passive stretching Tuntingueenilanil pectoralis minor tightness Tunaut9vaiin
97U 30 AU ANRANIIANBINUIMNALA Low-load prolong stretching tiay Gross passive

stretching @nuisadleiuaugInasilawasiidasanisindeulniluiidnig shoulder

[
=

external rotation e %Qaamﬂﬁ@ﬂﬁﬂﬂﬁﬁﬂmﬁﬂmmwaﬂﬂmqmmﬁ dadiilo Aifnwnaves
miﬁmﬂéjﬂmﬁf@ pectoralis minor AaewnAilA Low-load prolong stretching Wua1@1u19a
PgifuANLETINALLe pectoralis minor I (11) uaganmsfnwivesa Jeffrey G.
Williams 7 finw navesnisdandui o pectoralis minor A28tNATlA Gross stretching
@nnsaTIsLiiuALeINdLile pectoralis minor Itautu (12) %mlﬁmnﬁw pectoralis
minor length Wag A1 pectoralis minor index Ffuu Ny wazA acromion distance 7

anel

a

1NN15ANWIVDY Aftab Ahmed wu71luAun . pectoralis minor tightness Azl
ANMUFUNUSAUNTITINNANSARaUl LA shoulder external rotation Inenig3nadans
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(=)

YBINAULILD pectoralis minor AXALNIEAUBYT ribs 3, 4, 5 wagganzUatey medial

=

border coracoid process Fevhutiag scapular anterior tilt Wmﬁ@miwmgu“uaﬁﬂéj’lmﬁa
pectoralis minor g8 AMUFUNUSAUNI5LAA round shoulder posture (7) scapular Lin
protraction downward rotation LLag anterior tilt (17) ¥l LuIN15319AU0INTEAN
humerus Lﬂ?ﬂiaulﬂagﬂwh shoulder internal rotation satiuiondnsile pectoralis minor
§ne1ioendanalil coracoid process 18 punduuiludiel posterosuperior way scapular
wasunduuiludie retraction upward rotation iLag posterior tilt (11) e scapular 1013

A ) Py N = ° 9 ) v av v
AsUlMNAULINAREIUNALALINTU 819V TALUINITINEIVDY humerus TNALAEIUNR LA

WuLRgNY i lAsgenIsiaaaulmludie shoulder external rotation taunndu

INNsANYINUIIAIRTTANuEInaentinendaldn (pectoralis minor index:
PMI) , Anueinafuileniinensiadn (pectoralis minor length) asA1nisiadeulnivesnis

mguaaﬂ%ﬁaiwd (range of motion of shoulder external rotation) [LAY Lag SEULR
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syminsluadefuifios (acromion distance) anas 91nn155nwR833 Low-load prolong
stretching uaz Gross passive stretching anfenalnnsiandnuile aannsWasunlas
ALFTaveInd Ll %aﬂumsmzéjumsﬁwmmaa receptor 13871 golgi tendon
organ (GTO) ﬁ’e}ﬂu'lu musculotendinous junction Ing GTO asduden1syeuves alpha

motor neuron ¥Mlinauilafinnisiing1iean (39)

Al A Low-load prolong stretching galuvindi shoulder abduction 120 847
59uAU shoulder external rotation LazUasluunnaa gravity vl scapular waeuiily
7iA upward rotation kag posterior tilt IR fn15.m4E outi w04 coracoid process Tufif
posterosuperior vilvndanilednean wazn1sivi shoulder abduction 120 aern i

NN NAITTARNIULUINITINFIVRINAMLLD pectoralis minor

WAlA Gross passive stretching 8aluv 1 shoulder abduction 90 9/ S2uAY
shoulder external rotation , elbow flexion 90 ®9@1 LLaﬂ‘zifﬁasuaﬂﬁ%Jﬂm fix Lﬁ@lﬂﬁﬁﬂw
a a v a = o ¥ dglj 4 i ! PN 1 g v dy .
LAMNITUART LLASLNANIIFNNNATULUD LL‘LI"\]%l@JI?JHiW]G]NG]EJﬂ'ﬁ’]’]\W]'J‘UENﬂﬁ']ﬁJLu@ pectoralis
minor LLAYazYININ1SEANAaILLLD scapular LAn retraction 321U downward rotation il
= a d' . a 5 = Y &
fin151A8 oUN 909 coracoid process Tudie posterosuperior G Ll ugainizaasnauile

pectoralis minor dswavililinn1stavasnaiiile pectoralis minor latguriu
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clavicular head 889 medial half of clavicle LLazﬁ;mLﬂﬂzﬁuﬁau sternocostal head agjﬁ

Y

anterior surface of sternum , costal cartilage ribs 1-6 LLazﬁ;mmw’fud’m abdominal part
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extension (40) waza1n11M1an158 aluvn Gross passive stretching 7871914 shoulder
abduction 90 89/ 331U shoulder external rotation virl#e1aaziian1sénndunile
pectoralis major Tud 21 sternocostal head ¥ 1Mm13n158 alun' 1 Low-load prolong

stretching HuvindiiAn shoulder abduction 120 93A1 9UAU shoulder external rotation

0193z lmAnnsEauesnanuLile pectoralis major Tugau abdominal part
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