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Abstract

Background and rationale: Pectoralis minor muscle functions were stabilizing the
scapula in antero-inferiorly directions. And pectoralis minor tightness is mostly found
in 18-25 years old of both genders. The range of motion of the shoulder was limited
and the individual will experience shoulder pain was occurred by subacromial
impingement.

According to literature reviewed, there was no previous study about the correlation
between PMI and AD. Therefore, this study was interested in correlation between
both measurement due to clinical application which depends on clinician’s decision.

Objective: To study the correlation between pectoralis minor index (PMI) and
acromial distance (AD) in Saint Louis College’s student without shoulder symptoms.

Method: 13 students at Saint Louis College that without shoulder symptoms that
were 4 males, and 9 females were included. Participants filled out a personal
information questionnaire in an informed consent form. PMI and AD were measured
by researchers. Correlation analysis by Pearson’s correlation coefficient.

Results: The result of this study found that the correlation between PMI and AD
from 13 volunteers found there have an inverse correlation with correlation
coefficient (r) = -0.444 meant low correlation that can explained according to
anatomy and from the previous research.

Conclusion: Both measurements were inverse correlated, and they could
represent the pectoralis minor tightness, but the clinical application of both
measurements depended on each clinician’s decision.

Keyword: Pectoralis minor muscle; Pectoralis minor index; Acromial distance
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unun (Introduction)

1. AuENAYwazINYaslyIn15338  (Background and rational)
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mansegauminve@lasaduil  3-5  uazliganivlaigeyNiuiInua19ves  coracoid
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(3

process nauiledaliinnudfynstinarmansiloaniinnuduiusiunsindeulmves
nsggnazdn (1) wenanilndnuiile pectoralis minor Swhwmihidfiuauduadvitunszan
azUn vauzmdeulmlufirindouas (inferiorly) wazipdsulusuni (anteriorly) ¥83nsean

Y

dxUndnAIY AURmYeInaIulile pectoralis minor aunsanulaunissevas 94.5 Tuau
Mlguamavianenewazmeganiongedluiae - 1825 U (20 wailfinanndnanile
pectoralis minor viadu agRlinsgnagUninn13ATIlldamtagaas (antero-inferiorly
tilting) WINATILWINITINFIUNRA Yl UaUURY acromion LAGDUAAY @@l subacromial
o ! [3 & A a £ 1 o ] .
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impingement lalaziinoinisuanlmamuisindnnisieasulmvsswauld (3) usnaininis
WAFUUBINA1NLD pectoralis minor SedsnaRNaNBMEYIIMIINLEAY Wunelaiyn (round
shoulder) ApBiu (forward head posture) (4, 5, 6) #93I51TINANLINALLUD pectoralis

minor 3 2 35A® N33R pectoralis minor index wagn153n acromial distance lawiis 2 35
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N1330 pectoralis minor index (PMI) Wunisiamuenanduidenid1endnian
(pectoralis minor) KUUN19ASS (direct method) Tuvnis nievndu lagltaeda Geinain
inferomedial aspect of coracoid process of scapula fi4 caudal edge of the fourth rib
at the sternum laganiilaarnnisinaziduai pectoralis minor length & sagdrunld
ATUIUNIAT pectoralis minor index (PMI) Tagdn PMI @11150U3U8N09A18819984
nanuile pectoralis minor 1 (7, 8) 9fw8in153n PMI Ao finnuuduglunisinanue?
Y & . . ! & v = & ) Y
nanuLile pectoralis minor ¥1NN31 AD wdntiey Lasandunisialaenssainyanizauly

geganizlatsvesnauile (direct method) anusainlalagldatsdn diudoidefe
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Jndusesinataiiuivinudiuiuen eadmdurigddunsindeiailiggnin

Mdumangauiaauldauslamninsedsile

N33R acromial distance (AD) 1un1sinAiuenanuiientnendadn (pectoralis
minor) Wuiu wadunsinuuunieden (indirect method) Feialunmidauindlagseilag
sazlnn 90 09e 1HATeNUD L-square ruler with water level Tun13in IneinA1ssuzring
971 posterior aspect of acromion process (acromial angle) feAung tieldlunsuseiiiu
A11U81IVRINAULELD pectoralis minor (9, 10) A1AMNLIUEIUA1TIA acromial distance
ag/luv19 0.92 911 0.93 Feagluseaud (11) uazaArauudug1lun1sin pectoralis minor
index t11AU 0.94 (12) 19A103n157A AD AadlAuazaAInlun1sinA11ue1Ind Lo
pectoralis minor 91N9A8198NULIN acromial angle waza1NIOAATIIENIINITIA PMI
(13)
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2. quﬂizaﬂﬁ“uaamﬁﬁﬂ (Research objective)

AnwrAuduRusuesn13In pectoralis minor index wazn153n acromial distance Tu

Jnanwluiiannisvelua

3. A10NNYDINT5398 (Research questions)

n17iA pectoralis minor index fAuduiusiun1sin acromial distance 3ol

4. FUNAFIUUIY (Hypothesis)
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5. N5AULUIAATUNT5IIY (Conceptual framework)

Acromial Distance (AD)

A
A 4

Pectoralis Minor Index

AUsnIU

- 9191825 Y
- eafulanie (18.5-22.9 AlansumanIs1Ung)
- fiamenszandundann

- dAAMmMevaanal

SUNANYA 1 NFOULUIAAIILITY
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6. figudwiilanig (Definitions of specific terms) u3aAtlaNM B TANTETUN193E
(Operational definitions)

Pectoralis minor tightness vaneda finmsuaduveindaientendaidn (pectoralis
minor muscle)

Acromial distance (AD) manefs nsinauenanduientnonsdadn (pectoralis
minor) TaginszagiieIn posterior aspect of acromion process (acromial angle) AN
frums Tnglenanainsifaing mindn AD 1nndn 2.6 wufaas szdsueniniinruieiives
A&l pectoralis minor

Pectoralis minor index (PMI) waneiis iun1s¥aninueindnui owiensdaidn
(pectoralis minor) Tnefaluvinis wievindu §a¥na7n inferomedial aspect of coracoid
process of scapula 4 caudal edge of the fourth rib at the sternum Toeanfildainnis
Faazifur pectoralis minor length deaziiunld@uumiai pectoralis minor index

(PMI) TaiAn PMI 11981011 7.47 Uauaninfiaufssiivednaiuile pectoralis minor



Body mass index (BMI) viangdia Ardviiuanie 6‘5@Lﬂuaa%i’mmmgmLﬁaﬂimﬁumm
aunAan1IENeNY Milanuaunavesimindiediugseylunaeiuzauielsl San
U911 WHO T 2000 veueide (adult asians) senidu 2 nqu Aengquund (BMI agszwing
18.5 fls 22.9 Alansusionsnauns) waznguiiunnnitund (BMI unnimsewindy 23

Alansumensauns) (14)

7. Ueunn199585554 (Ethical consideration)
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8. VaULUAIUIYY (Scope of the study)

sUsuUTRsWITElunuunIARAvI1N (cross-sectional study) te@nwiaruduiusves
n153n pectoralis minor index wagn153n acromial distance lutinfinwinedeisudnged

flaiflonnsuanlua fidens 18-25 U
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9. nanFaUselaviifinninazlduainn1side (Expected benefits and application)

NIUIANUFURUSIZWI19N1TIA pectoralis minor index wagn153m acromial distance
A gy v v o 2 vas o v & 19 v &
wisltiludayausznaunsindulalunisidenldisnisinaiueivesnauiientondaan

(pectoralis minor) lasgraminzanlunispain

10. MUIMSNUINBUALA1519N15UJURU (Administration and time schedule)
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11. yuUszanad (Budget)
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NUNIUITTUNTSU (Review literatures)

a = @ v 1 ] v & . .

1. AUYNVRINISIAANSALIvaInduliantandalan (Prevalence or incidence of

pectoralis minor muscle tightness)

INNITNUNIUITIUNTTN WUIANUYNTBINISIAANTAIveInaulonanuiloninen
fiauéin (pectoralis minor) dusglunguinfnwiuniinerdefideny 18-25 ¥ 1uing
P o a v v ¢ a ¢ & & o a X
Weunantudagtuiinginssuninmendeddaunsalaeuiimesuasunuidaiiiuunndy 39
9nadwalinguin@nwinededuiinnufaiiveanduiloninandadn (pectoralis minor
muscle) Yula (2, 15, 16)

31NN15ANYIVRY Mankad wagang Tul 2016 Anw1AUYNYBINITLAIUAIRNIVES
nauile pectoralis minor lusanadnstn@nwimandiazinayie Y3901 18-25 U lnedl
IWATIY 24 AU WAZLINANN 176 AW T1UIUDIEEIATIIN 200 AU WUI1d pectoralis minor
muscle tightness 91UU 189 AU (2)

= | = a = o b4 dy

INMIANYIVY Patel wazAnly lwl 2020 FAnw1ANYNVRINTHAUAIRIVRINA LD
pectoralis minor Tuananadpstnfnwimeayie ¥asene 18-22 U 911w 53 A §l pectoralis
minor muscle tightness 67.92% (15)

= a = = ‘:{I s U

INMIANYIveIRdikazane Tul 2022 AnwiAnudsmnaniseaans waznsdeeiu
msuinunauiieainnisliresiiunesdinyana Alisvuuiudeyanisdeudeuinniuig
fanunninerdeysn nuddanudsdunisianngluaiy saudnisuiadunisssuy

nszanuanaalienNmensiaseunldvanzay (16)



2. meAmamanswazdinamansvasnssgnasinuaznansniievinaniindn

(Anatomy and biomechanics of pectoralis minor muscle)

ﬁm%aﬁ’gﬂm‘w . https://www.yoganatomy.com/pectoralis-minor-muscle/

sUAA 2 Pectoralis minor muscle
JUaINN 2

nanuilentihengdaudn (pectoralis minor muscle) {WunaaniloNogusim Nadmumt

S v & ord cthos v o : o )
YoINTNeN gaingauegn 35" ribs Inafiu costal cartilages IannzUa1wegf medial
border Wa¥ superior surface ¥4 coracoid process of scapula lngnaiuiileing Qﬂlﬁm
moldulseam medial waz lateral pectoral nerve (C6-T1) natuLilentinensiaian
(pectoralis minor muscle) InihfiinANuiuaansegnazdn Tufiemenisiadeuatiay
mdeulumuntvensegnasdnuussuIuvemsen  (stabilize scapula by drawing

anteriorly and inferiorly on thoracic wall) (4)

3, navBeNIRUTBINAauthensialin (Effect of pectoralis minor tightness)
nsnaduvasnaientontiadn (pectoralis minor) awnsadsualiiinanizlng
$u (round shoulder) Fainanmsheuveandundofiliaunatu sewingundunie
FUnT Tn1svady 1y naail o pectoralis major, pectoralis minor, serratus
anterior WA upper trapezius ﬁauﬂﬁjméﬁmﬁy@mqﬁmwé’q%Lﬁmmi%maaaﬂ Ly
ndnile middle trapezius, lower trapezius Wag rhomboid & 3d9nasnean15I119i 30+
n3EQn scapula MIMAANTUA BULYAIMUINITINAY0INTEAN scapula Tufianis

anterior tilting, internal rotation (scapula protraction) k& ¢ downward rotation



wANANHUDINTANTULBY thoracic kyphosis Lasanagludnuaugyimisiilimangay
Wuranuudaalilasasiay n151199vaanauiaiinisiuasundasluannunid wu

U o L ' a =) a aa a 1w I Y 1
miuammuagiummﬂLmumuG]Imaluumimawasmuammanmﬂunm 7-8 FIlu9e

£
v =

Juduld (16, 17, 18)

[y |

msfiddnuaigvimnslna fulduaunanisivilidesinsues subacromial (Y3319
J¥NI19NTEAN acromion process kar head of humerus) anad (19) dwaliinn1ng
Jonvatlaswadreamelugesing subacromial Wuwdundunieuaziiodeseuqdede au
11lugn13iiin subacromial impingement syndrome (SIS) (20, 21, 22) %3081n115U70)
IWanIuN 11999719099 subacromial Houn11 1.4 Hadiuns dwaliiin15319nnIs
Lﬂﬁlaulw’maﬂﬂi%@ﬂ scapula Tu7 AN upward rotation, posterior tilting wazifiy

internal rotation (18)

4. Uasefiinasanisiianisuaduvasnaiuilantdiandaian (Factors that influence
pectoralis minor tightness)
INNITNUIUITTUNTTUANUYNTBINITANANLFIIVINALTD pectoralis wud1 Uade

a ! I v & - = 5 a o oA

NAINANDNITNAFUVDINANULEUD pectoralis minor tightness & 3 Uady Ao Lwe 218 Ay

NEHNTIUNIINE

4.1 WA 1aza1y (Gender and age)
INMIANYIVEY Mankad wae Anzlul 2016 wud1 anenanadas 9oy 18-25 Y
Tarun 200 AU INATIEY 24 AU WAZIWAREIS 176 AW 3 pectoralis minor muscle tightness
U 189 AU (2) waraInn13AnwIUaUuves Patel wazamy Tul 2020 wudn 270
91818 ATYI991Y 18-22 T ey 97U 53 AU & pectoralis minor muscle tightness
67.92% (15) Faliidtanameniendgilonainauisivesnduile pectoralis minor
Ienauri
4.2 Yafemeszuunszanuazndnaniia (Musculoskeletal factors)
nsganasUnAediulsenauvesnaiegvene baun scapulothoracic uae
scapulohumeral uonaniisdindunionanesinfidnlendfunszanastn wu ndundnsiile

pectoral, trapezius, rotator cuff kag serratus anterior nqund LA lTANd AT

MlaTImangUesiriinszanasUniUdsunuasly (19, 23) luyaraniiinniznsean
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duvdann (scoliosis) Trarensrafwesnsegnaztn lussuuiusaneeenidudaumi
Lagnas (coronal plane) lums@nwidisuslvdeyaid vadunisdsunvassesnszgn
scapula Tunguenanainsfiinnenszgndundsanlaglinsuanmaluiou Tusudldayuy
(convex) ¥04NTEANFUNAITLAU thoracic #¥UnaziA A internal rotation, downward

rotation WLag anterior tilting waglumuilaein (concave) aginaziin external rotation,

< o U

downward rotation k@ posterior tilting (24) 4 afinaseni15idsunlamiedanasans
sudanufsiaveanduidefinmendanssgndundsiamun fandundandefinisuiion
Fruntuaginunds serinsdidalussnsgnastin wag pectoralis minor unduilends
Tunguil

uananiinisiudures thoracic flexion Liu %1 slouch posture aflualinsegn
axndl posterior tilting 1nnTuegradlfeddaionTouiioutunsisluringdang (22,
25) Featfuayuiien1sAnuives Lee wazanznuamduiusludeuin sening forward
scapular posture fiugal thoracic kyphosis (r = 0.72 4ag p = 0.001) kAaENUAIUFUNUS
\Waauv forward scapular posture AU pectoralis minor index (r = -0.89 Wag p = 0.000)
LAENUAIUAURUSLTIAU glenohumeral horizontal adduction (r = -0.72 wag p = 0.001)
Femaneiandnaile pectoralis minor dA2ufsfaLiing NI uwazs horizontal adduction
lavewag (26, 27)

FMafunisifiuturesyy thoracic flexion Tuvimandsdon nionszgndundannisd
auduusAuALevena e pectoralis minor agszez AD scapulohumeral

4.3 WeAN3IUNIINY (Physical behavior)

NNTANYIY09 AMNIA wazanzlul 2022 wuindnAnwiseAuumingdy i
wunlAnnmgvafumnniu nvhmesnsGeunierhnuiilivngay (16)

PNNSANYIYD4 Borstad uazanzlul 2006 AnwiduUsiidenaseriiniafiivang
voslwaluenanaing 50 Au wuIINsTanuMeivng AeBiu (forward head posture)
waglyadu (round shoulder posture) denaliimuisvesnduvesndmile pectoralis

minor 11T (5)
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5. 3N139RANUNLNvRINAulantineniialdn (The method for measuring pectoralis
minor muscle length)
5.1 N59AN19A39 (Direct method)
o/ . . . (% ¥ d‘y v Y] =3
n1379 pectoralis minor index (PMI) 1dun1simaue1ind il endensdaan
(pectoralis minor) LUUN19A5S (direct method) Tuvintansevndulaeldaedn deinain
inferomedial aspect of coracoid process of scapula fi4 caudal edge of the forth rib at

| Ay oy ) I3 | v & v A . .
the sternum lagafilaannisinagiduaamnuenaiuilentionsiaan (pectoralis minor

[

length) @sagtanldAuiamie1 pectoralis minor index (PMI) lnggnseiail

ANBINAMLTLD (aL.)

PMI = = - - x 100
dugevannUIziiL (1)

A1 PMI 71l6 azatunsausuenfienisuaduuesnaluile pectoralis minor 16 lagea PMI
Younn 7.47 UavonIiMIuaduresnaiuiile pectoralis minor

91nA15ANIUDY Subramanian kagatdg Tud 2022 wuin n13inA PMI Tueanalag
TMUA 266 AU WWANEY 123 AL LAY INATIY 123 AU 91¢ 18-40 U ¢ PMI fivisundianns
wnduesnadile pectoralis minor desninseuiiiu 7.47 wiesloftanunsaldinle 1w
d16¥m (ICC = 0.82-0.86) vernier caliper (ICC = 0.83-0.87) §sAnAnu LT ofiovaita 2
insesiloaglusedud (7) wagArmnanindefiovesnisialusiyanaainnsldansialunisia
(intra-rater reliability) vy 0.94 %ﬂagiuizﬁuauﬂﬂ (12)

5.2 M159aN19993 (Indirect method)

N33 acromial distance (AD) tunsinanueninaiuilaninensadn (pectoralis
minor) Wuiu wadunisiawuunisded (indirect method) @einlurinianidlaeseiuay
soazlnn 90 03en 1iAT0eile L-square ruler with water level Tun13in laginanszaznig

. . . = o A a
971 posterior aspect of acromion process (acromial angle) flsAung tielglunisuseiiiu
ANEIVDINAILLE pectoralis minor (9, 10)

AAudndeialun1sin acromial distance nelusiuama (intra-rater reliability) ¢
T3 0.92 14 0.93 FeagluszAunuin wazAANUERYINTIA AD Tuvinls agluas

0.879-0.998 warluvitueunng Fmuindeiesglutag 0.976-1.00 Geegluszdufann (11)
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unil 3
52108U757398 (Research methodology)

JUuUUN15238 (Research design)

NITIVUUVUAIAAAUIN (cross - sectional study)

Uszrnsuazngunlagreanuninazfinm
Usensluddensatl fie Unfinuinendeisudvaednmun i 747 au

=l

naudmuneg e tnfnvinerduwuinaediliieinistinluaeny 18-25 U

nesin1sAnLaanad@alAsItuAN® (Inclusion criteria)
1. dnfAnwinedeisunvqed
2. 81y 18-251
3. patiulaniy 18.5-22.9 Alansumensnaing
4. luduszifnisuaninvesnsegnuielafunisniidauiiins upper quadrant Lyu

lua muans azdn wagurasaiuuy Nely 6 Lhauniuun

-4 o/ = s = . o .
naein1sAadananaatinsaanaNn1sinen (Exclusion criteria)

1. dmsedeulmdelvalalignyasnisindeulmlunniianig sudveinsvinlue

2. famensegndundaann (scoliosis) 11NNT1 5 BIA1 IINNTIALAY scoliometer

3. inMznasaeu (thoracic hyperkyphosis)

N1IANUIUVUIANGUAIBENN (Sample size determination)
FiliifaddeiiFnviiefuanuduius seninanisia pectoralis minor index wawnis
77 acromial distance 195 39839219UNuvY pilot study lagardendnnis n1sm
Anudunuslagldiiuls 2 Mudsaumie 10 agldnquidmungvesnisdnuwiiises (pilot
study) 97U 20 AU UAIINYININ1TANIUITEN (pilot study) @S AUENTIUAN 1 wazazh

Al Bunulugasauae iednnanngidwisnginanlunwidesely
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Zo + Zp71°
N=[—C ] +3

N = Srusungudviung

C=

s

duUsyansandunus (correlation coefficient)

A01UNNIN1SIY

oIy U 2 o1swudluia auznen niiln Iendeisudvaed wuil 46 sosams

15 W8N 2 QUUEMSIA WYNBIUUIIN LUREINT NIVNNUATUAT 10120

JUNBDUNITNNIY

N

[y

1. fIduuazdYigidedusgazdentesidglvngudwinensu

e

2. naudmungauuBugemdn TNy
3. E;Ij"juﬂﬁ?ﬂﬁﬂi%LﬁuﬁlﬂﬂiaﬂﬂﬁmLaﬂﬁﬂ’liam‘%@%%ﬂ—l9 PNUUUUsEIUAANTadlATn
feunsnnUssiiulutuneusely
0. nquithmnefiduseuddameuidonaylifienadeddunisiaidelain-19 azldsy
msUsuidunasAansomuinmrinisdaduazmadnoanuesnuitedsl
4.1 ovenasiasnsondeyadiuyanauasdoyagunmadutuvasunuanuide dwi 1
4.2 pranatasagldsunisdaiminuas Sadugengide Taefidetuiindoyaady
LuvasUMLILATedwd 1 lumiieAlanuuaziwufiung muddy Wely
AAIANAYINIANTY
4.3 {Afovhnisnneienedesiuliiuenamaiing tiledansesdnenidde Tnegide
Sufindoyalunuuaouniuauidedanud 2 il
5. anaUssdutannadeulmuesteldluisuinefiatnyniiama
6. anUsudlunnensEandundenn (scoliosis) Inglveaalinsdunsauainumnaaien

Y VA v U

faunzUanawnlilauniigaluvin Adam’s forward test nasanuulviEidedann aniu
ladlusgavanen wazinesrnisianyuveansegndundaseauen (thoracic) Wagseau
193 (lumbar) #78 scoliometer ¥INYUNIFTUAMYULINNTIT 5 B9A THRBINENIENTEAN

dundanALaz)NANEENIINIUITY
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7. a9UsBuNMITUaIAeN (thoracic hyperkyphosis) aflunisiaglieaainsdy

6V '
V. %

MTINAILHUB19BY gravitational line (plumb line) agenauAaTy HIdefnaRnINoT
mastoid process Wa¥ acromion process Lﬁawl,ﬂuﬁméj%‘lﬁﬂumsﬂim‘ﬁu DA
plumb line aguaasia mastoid process Wag acromion process wUIUBNINAN1E
thoracic hyperkyphosis uazgnARBBNINMWITY

8. N1917 pectoralis minor index (PMI) JunisTannueng i ewiendadn
(pectoralis minor) WUUMNaASs (direct method) Tnelwonanadastdaialafindnia A

LALAFIRAATLINILLA IURIALNG VoALINNBALTDUND 90 BIAT SAIUDUNITY 2 91997190

Ya o %4

WU ANUURITBUAERUI8TT8AA1 inferomedial aspect of coracoid process of

Y Y

scapula 619 caudal edge of the forth rib at the sternum wazlvAugolleunvi

v 1Y

deyanwalling 2 90 9ntuinszezsening 2 eail lngldaedn dnluwaudanodn Tnmn

(% L3

Ypzaranadnsunglasen &E‘ié’auazﬁﬁw‘iﬁaﬁqmii’mﬁ’l 2 ASY WAYAUTRENYINAUaNwa

o

nnAssnewiNTinasadnly Mnuwiuinteyaasduiuvasunianidediun 3 lumie

WU wazmnliuALImAl (PMI) fsansseludl

AANBINANLTLD (B3L.)

PMI = 3 - x 100
dUIDIANUIBIIY (Ta.)

9. 153 acromial distance (AD) {unsinaaueinauilentinendadn (pectoralis

minor) kUUNN98ay (indirect method) tagloranasiasuanidludndnie Aulazuaa

[y

AANUATLNILA LURINLNG WVUUADEFUIIVINAIRG 2 919 TodaslnnLazrda19e 90

o o

99M1 FIAUN 2 PreUuIY MNTUAIIBUALEY I8 AT MAUMLIVEY acromial

angle of scapula wayldAuaslsuarvindyanwall) 9nduinsyezain acromial angle

Tugarung Tagly L-square ruler with water level dalulaudnsfioin Tnawazngla

1 o (% v L3

90N {IveuaviIeITevinn1singt 2 a3e warausesvndydnualynasenowrinnsiaty

v v =

asadiall Mnduduiindeyaaduiuvasuniuanidediun 4 lunewudiuns
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N13ATIVAANTDINIENAIABN (Thoracic hyperkyphosis) 1y gravitational line
aiunsiaglionanadnstu §33evinsiacie plumb line 61 plumb line agwida
79 mastoid process Way acromial process A¥UIUDNEINITINIE thoracic-hyperkyphosis

WILHINTULAZALNANDBNAINNIUTRY (6, 28, 29, 30, 31)

,E.

sUANT 3 N15&aLnA thoracic — hyperkyphosis

N13MTIVAANTBINENTEANTUNAIAA (Scoliosis) aelld Adam’s forward test
sdunslagliioaadnsfunasAundanganauiilildnnitan vdsmnduliise

dunagarulaslusedvalsnt warinesmnisianyuvesnsegndundsseduan (thoracic)

WAxIEAULET (lumbar) s8 scoliometer §1WANIIATIANUINATI 5 BIAT ALYNAADBNIN

U398 (32, 33)

o [

U 4 nMenseandunadnn (scoliosis) Naaaumie Adam’s test
T Y
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N15LA3 8ND1E1E0ATIUNTSIA acromial distance (AD) wazn153a pectoralis minor

index (PMI) Tuwaut1saun

ya o

1. #3dgeSuneingIiun1sin acromial distance (AD) uarn153a pectoralis minor

index (PMI) Tinuananasinsns ulaeaziden

[

2. {JeddeAui 1 3a AD Ty Suiindnlumbhewuiiuns AaUYNASAUTaLAITE

Y

=

AUszliunsaeszlafumsiniuainidnnienmindanilusraunisallunisia AD wielnad

L

AU1199A819849 A acromial angle vensenazUn

3. faheddeaun 2 Tn PMI Tuvinds Juiinanlumhewufiuns newvhnsiiudeya

X2

a

33y guszduazlasumsinduaindnmenindidanddssaunisallunisia PMI ieRnas
GTWLmﬁﬁfqﬂéjN@\i Ao inferomedial aspect of coracoid process of scapula Wag caudal
edge of the fourth rib at the sternum

JUNDUNT5IA pectoralis minor index (PMI)

n1339 pectoralis minor index Tuyinis 923955 6¥N19321I19 coracoid process U

= . v Y Yy A W o ] vy a1 v oa v
U4 fourth rib Teeldanedn Talukrutienadn tngeiaadasdauun1dntddndning Au
LATVAITAN NG LA bIRIA NS WILUABEAUIIVINE1R1I9E09T19 90aLINA wWaLapLi 90

IAT INNRANTUNUNIEDIT9 wazinAuneaaatinsunelasan (34)

sUn it 5 3 pectoralis minor index (PMI)
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JUNBUNISIN acromial distance (AD)

11530 AD Tuvinifa az3nszesnneszning acromial anele vaansranazUnluIuis
Sunsbuwavuy Ingld L-square ruler with water level Saluuvudnsfiodn Tnsenanasiag
s nllininfs Aunazndedaiums uildfisiuns wwulsesaunedieddiessdng
s0aglnn wavaoln 90 veAn WsRRAUiuTsaedne wayInrvsfionanasiasmelosen

(7, 8, 35, 36)

SUAINT 6 N5TR acromial distance (AD)



18

\n3asiianldlun1side
1. insevindminuasdndiugs (Model ZT-160)

Idfaimtnuazdiuas iieAuaAviliIane

SUAMT 7 LATRITIUINUNLAZ InEIUES model ZT-160
T U

2. Scoliometer

Tilun1sinesenstnvyuvensegndunad

¢sheratools

:- Scoliosis Meter "\

S e ————
==

sUnMd 8 Scoliometer
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3. Gravitational line (Plumb line)

I%LﬂuLﬁuauyaiuﬂﬂi@ﬂﬁas thoracic hyperkyphosis

UMY 9 andsdmsuidiu plumb line
T Y
4. gANNTUSAYA

Tddmsufin acromion process wiieldidugndidslunisdunngnig thoracic

hyperkyphosis 2N

coesl secoseeees

QUPOO2B020S

JUNINN 10 dANLNDINITAYA
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5. ind ludwunng

Tadusulionanatinsiadn PMI wag AD

sUaIn? 11 i larlasindnig
Ui 11

6. L-square ruler with water level

T¥inszeziinaan acromial angle UG

sUn i 12 L - square ruler with water level
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7. @1gdn
Td1msuinAn PMI 210 coracoid process of scapula lUauds fourth rib at

sternum

sUAA 13 @edn
Unnn 13

8. Goniometer

¥ iansinyuves Tolva Teaslnn waydew

’i‘dmwﬁ 14 Goniometer
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9. fiudaLdaunn

1¥imunYne19897 coracoid process, fourth rib Uag acromial angle

10. HUIN

Tasuiadunwniinuuzotatatinsdaniddn PMI Lag AD

11. 813 way LoaNaaa

ldvianuazenusnanldauasileunvingng198amd 11N sinnnass

el' o & a IS Qy I a ~ (% %
SUNNT 15 813 Leaneged AuaaguAl WiUlWuESULNaRnYN
ety L2



12. \#oUfRnsdmiuenanadiag

sUnwd 16 W@euinn1sdmsueanades

23
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nsATIEidaya

1. foyannluussenslngldaimdenssaun (descriptive statistic) lun 81y wmiin dauga
Adyiananie PMI way AD Teauluaedsnardiudetuuinnsgiu (meanSD) e
uazuvutheiindn semuiuiesas
2. NMINAFBUNIAMUTUNUT 5817190 UUT NAABUNITNITEINEM V09T oY@ (data
distribution) tngld Shapiro wilk test waziuuaseRuTddyM@daf P < 0.05
2.1 4@ Pearson correlation coefficient tlenageuyauduiusvasa PM
waz AD
TngannsAne1ed Portney wazauglul 2020 Muuali A1 r AseAuresanudunus
fail
-0.91 - 1.00 ANUFITUSTUgWIN
- 0.71 - 0.90 anuduiusiuluszAvas

- 0.51 - 0.70 AnuduRusHuluseaulIunas

'
Y [J

-0.31 - 0.50 MnuduRusSHulusEAUA

-0.00 - 0.30 ANuduRUSAUlUsEAUAININ
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djUdunauNsAiueIuIY

o

91anadlAslAsuNISALAINGITY

D1ANANATAILNEUE DY

U laifuegay

91anadAsEiinTInlasTns (N=27)

ananadAsnsandeyadiuunna uazluuUsediuAnnses Covid-19

A 4 ¢

LNATINISANLLN InaYiNsAnBan
1. dndnwinendesudvged 1. fimsiedeulmielvaldligatamsiadoulmlu
2. 919 18-25Y NNiien1e saufvennisuining
3. swilinany 18.5-22.9 Alansusemsnuuns 2. flamensendunann (scoliosis) 1NN 5
4. hifivsgifnsuanvinvensegnvselasunisiisin 291 1INMTIAlAY scoliometer
USia (upper quadrant) iy Walua lulanin 3. finmegudmey (thoracic hyperkyphosis)
avinuaznda el 6 Wewudiniuun

v

a1assinsignAnean (N=14)
v

- mAvdiIan1eEINganInnuei (N=10)

91aadAIINIUNUTINITANNATING (N=13) _ dnstsnamedhninnast (VD)

- fingnszgndundinn (N=2)

- fnmgvasaay (N=1)

A\ 4

IMAY pectoralis minor index (PMI) 1AA" acromial distance (AD)

TATIzvvoyakaraTUNauIdY

SUAMT 17 WEASTURDUNITAIUNITIIY
Juawn 17
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d
unn 4
a o
Nan19238 (Results)
nsAneIdeaatiunsAnwanudusiusaeinisin pectoralis minor index Wagn15n

acromial distance Tutin@nwInenduwudnqediliionnisuinlva laeviinis@nulungy

AaegeRe UnAnwINeIduwuAvaed 01a1adaTinINVandn 26 AU HIUNMYINITAALI

' 1%
= 14 ~

13 au tngthnau e seiaglusunsunieata Jalanvaedoyaiuguvesiinsineuie
oun we uwoudnefiodn wansdeyadusevar 01y duiluianie uanosyadu Anafouas
i dguuuaInNggIu R399 1

[%

1399 1 UaRdnuyazUayaiugIuveidnsinidy (N=13)

dayanug Uiy Souaz

Ll

U418 30.8%

AN 69.2%
wwutafian

231 92.3%

Ligtd 7.7%

f-i'u,aﬁ'ml,azd'autﬁmL‘uummgﬁu

21y (V) 20.92+1.50
Aduiisaaniy (Alansuren1sneuns) 20.49+1.64
Pectoralis Minor Index; PMI 6.79+0.63
Acromial Distance; AD (UGLUAT) 6.36+0.88

Mndnurdoyaiiugiuvesddismiselumd 1 nuiomadandunamesiu 4
au Andudesay 30.8 uazimandediuiu 9 au Andudesas 69.2 Ineilengiady 20.92+1.50
wazARUNIan1g 20.49+1.64 81@N#TATHANUANAVDIMIUTI9VINTIUIY 12 AU AR
Soway 92.3 warianuatnvesudetiesiuiu 1 au Andudevay 7.7

PI397 2 AIALUTERNOUBINITIA pectoralis minor index (PMI) Tuyinils (N=10)
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. 95% Confidence Interval
f ICC

e

Lower Bound Upper Bound

Intra-rater reliability

Rater 2 0.991 0.965 0.998

HavasANIeiangluginvenisia PMI Tuvindeanngdaaud 2 86 ICC fip 0.991

Fadlanuweieeyluseaumun

A15197 3 ANALUNRBNBUBINTIA acromial distance (AD) Tuvinila (N=10)

ve 95% Confidence Interval
(el ICC
Lower Bound Upper Bound
Intra-rater reliability
Rater 1 0.976 0.902 0.994
Rater 2 0.981 (1923 0.995

Inter-rater reliability

Rater 1, 2 0.925 0.700 0.981

HavesnuUNTenanglulinvenisin AD Tuvindeanngdinyia 2 Ay 3iA ICC Av 0.976
uwag 0.981 muawu Fallanuuensegluseduiuin wazraveIn UL IToloTeninegin

4 2 aw de1 ICC fg 0.925 Fellauiwenioagluszausnnguiy



28

M13199 4 uanatayanduduiussendnanisdin pectoralis minor index wagn13in

acromial distance (N=13)

AakUs Mean+SD r P - value
Pectoralis Minor Index (PMI) 6.326+0.88 -0.444 0.129
Acromial Distance (AD) 6.79+0.63 -0.444 0.129

wananalaeluan@ Pearson’s correlation coefficient AduUseaNsandunus (1)
ndoyanuduiussEninen1sin pectoralis minor index (PMI) Wag acromial
distance (AD) Tum15199 4 fanudunusiuluianiaiwlsaniunu wilddanuwnnmaiaeeis

HlpdAyeana (r = -0.444, p = 0.129) Fadlmudunusiuluseaus
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uni 5

anUsena as;dwa nasdatauaus (Discussion and conclusion)

nsAnwIATIliTngUszasAilanIAUduNUSURIN1TIR pectoralis minor index (PMI)

9

wag acromial distance (AD) FudunisinAiiuenvesnaiuiile pectoralis minor #1N
nauLile pectoralis minor diANEINAILEDaRAsIzdINalAAN TR ULUAIUDILUINTT
119d3v89nsER nasUnN 1A AT ulufiAnie anterior tilting, internal rotation (scapula

protraction) &g downward rotation (17, 18) augnay1li subacromial space LAUAS

wasiduamgvihliinensuinlwansedidnnisiedeulmeesdelvalaluswan (3) et
Y] Y & . . & ad= o o Y a aa cs'

n3InANENIveINaINile pectoralis minor v19 2 383 Aglun1sldussiliunieedtn Live

ﬂaqﬁumsﬁmmmaﬂamimmﬂmLmsuaamimé’jwuaaﬂﬁwmﬁa pectoralis minor TusuAn
I

2nn13¥n AD Tuvinfsvesns@nenil eian1u3snisves Temprom wazamsd 2019
Viriyatharakij wazanizl 2016 uaz Sansee wagAmsd 2020 daraunndedoveinisa

meludinuagszninegin danuiwedesgluszaudiinn Ysaenndesiunuidevens 3

a [

NUATINUINID1999 kazn15In PMI Tun1usT93ani1uisn15ved Borstad wazanuzd) 2008

'
1 v A =2

WAy Rosa wazAsd 2016 dA1Adnuuntadaveani1sinaeludtineglussAuauin @

Y Y

A9AARBINUIMWITEVDING 2 9UIVENUINND19D

[

NANISANYITENINAMUAUNUSVDINITIA PMI hag AD 1n1971@1a@0AS3UIU 13 AW WU

[y

fruduiusiluiameiiuUsundu uazdan r = -0.444 vinefsdimnaduiusiuluseduei
Fadulumuanufgiuresnuidy aunsoesuigldmundnniginamand eaainnns
Mafaesnduiile pectoralis minor iundnsiiefliegnisdnumiiniveamssen uasiigaume
Uaneit coracoid process of scapula (4) mnnasioiliinsneaduasazdaaliidn PMI anas
Wiy AeannsABuLUAILINTNGYeInsEg N TN Ina 19y ueNINEN1TIn
AD Tuvinids fusiltudaadnanieatosiunisinuresndmiiouasuuamsneiveanszgn

dunaediuen (thoracic spine) s¥Au T2-L5 Feduiusiuainulasvasnsegndunasadiuen

o w

(thoracic curvature) MANTUDENTUUERYNIEDF (6, 37) Lazd1UIBUBY Struyf LazAE

= 1

U 2009 wuinvauzagluvin upright wagiauaaiy nszanasUnIzgnalutamtuazyinlveg

Y Y

Tuvin protraction 1NTU VA posterior aspect of acromion process (acromial angle)

1Y
a v A= 1

PNANIUINTY (11) AILUANRAY AD TuIUIToUINNINY 6.36+0.88 WURLIAT T95A

NINNIIAID19BY 2.6 WURLNATAUIUDNNITUAF UIDINA1ULI D pectoralis minor LD
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(% '
A AaA 1 a

Wisueuiuanuideese Lewis wazanzlul 2007 d@2ue1 PMI 9899113 dedilaaaesiinu
6.79+0.18 HalNALABIAUNISAN®IVY Subramanian wazAnuzl 2022 TaedlA1aagLyinnu
7.47
1 I3 = [ v 6 [ 2 ¥ = v q'q
281915 NAIUNAVDINITANIAMUAUNUSVBINITIA PMI wag AD 919U Dwurldund
ANANRUSAUlUA AU THARY Lazn15inANuENIUR9InauLEle pectoralis minor 14 2
wUU TuyndeaasusveanmINUeIve9nauLalunInengauasdudInuseaniu Wy n1sug

o < %
197U LUUAU

=
dgunani1sAnEn
= o X ] a ) ¢ sav 1 X7 S a ¢

INNSANMIASIEINUITNAN Y INeduwuAvadnlidenisuinluanamuatuiini i
fvenatutile pectoralis minor Tuilsvosuvuteialn wazdiwuin A1 pectoralis minor
index danuduiusiunadfluiiameudsinduiuiu acromial distance waogslsin
NNSANEIIUASINIINUINTZAUANUEURUSIZINNAT pectoralis minor index Way acromial
distance ag/luseauni 1onldIuIunauAieg1eiides wazsaudaviamdlunisin
acromial distance wag pectoralis minor index 719198 Ma bidAINARIVBINAULLDUA
P 18099101730 AD Tuninds HusalusnaaduAIT i un1TYINUTRINA L LD LAZ LY
N399IV TEANFUNS INTUATEA VBN TedunuAUANULAYRINTERNTUNEIEINeN
‘:‘I QI g ! = o U aa = U dl L2 :j ¥ 1 1
NNTueglidedAgn1eada (6, 37) sadsrinuissnsslunsintdutesninluviiusu
(10) Faraduteadeivinlinuduiiusiunvadfveansiansaeisegluszausiuin

¥
(54

v o = .&’
Jdaannlun1sAneIAsel

[y
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