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Effects of the PNF Hold-Relax Technique and Self-Stretch Exercise of the Pectoralis Minor on
Respiratory Function of Adults with Rounded Shoulders

Mi-Sook Ha PT, PhD', Dong-Wook Han PT, PhD?
]*Departmenl of Physical Therapy, Choonhae Health Sciences University
2Departmemf of Physical Therapy, Silla University

Purpose: This study compared the effects of two stretching intervention methods on respiratory function in adults with
rounded shoulder posture. Methods: A total of 35 participants were randomly allocated to two groups: One group(18
participants) performed a PNF hold-relax technique targeting the pectoralis minor, while the other group(17 participants)
performed a self-stretch exercise. Both groups completed their assigned exercises three times per week for 4 weeks.
Respiratory function was assessed using digital spirometry(Pony FX, COSMED Inc, Italy).
statistically significant improvements in FVC, FEV;, MEF75%, and MEF50% following the intervention (p<.05). However, no
significant between-group differences were observed for any of the measured variables, including FVC, FEV,, FEV,/FVC, and
MEF75%, MEF50%, MEF25%. Conclusion: The application of the PNF hold-relax technique to the pectoralis minor muscle
was effective in improving respiratory function in adults with rounded shoulder posture. These findings may serve as
foundational data for developing exercise interventions and programs aimed at enhancing respiratory function in this
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(:ﬂ;@ﬂr TR, 2002; 44, 2010).
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o g 7] EofAHA BAA ol EFA Ado] TEHA|=
Ao eyt olzgt Eﬂﬁé—% Z*o}ﬂ flatAl= okl 22
TREE AR AiE o2 7)Fo] oFskE ol SAIE
< 7slehe Adgd 250 ﬂ%lﬂt}ﬂ HAE K E57
2013; Sahrmann, 2002). o}&2 H]AAFZQ] o)7) AL 7|
a17] 9Jeh FA R vpAk], W7, SEA A
wall slide &%, glo]Z 7]H, o}/ 7[5 9% & tlofsl
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7] QIet A5 o7 o] HAA XE Hrt AAgt FE
2 3EA7]= o Zak¥el, 35 Zolg SV dolle

81” rlJ

r_>:

Ho
el

|

FoJuet AvE Hol Aoz BEIEQtK(Sahrmann, 2017,
Lukasiewicz 5, 1999). E3F GLoP ZAIE 7H gzl
L2715 AEYAS ALE o ofisEol skl Ve

Z LR0lo| SRAIEIm, AukA Q] AlA| AHo|r FAZQ] WIS

7H e Ao LeRdthLynch 5, 2010). BlEo] 2hesks
& iR @ UBeEs /15 vk & ol it o
FapA Q1A B3 AT 7]52] v S HES Hcho)A]

5 aoh 2
5. 2012). T, oiwl A4 A7 Wetslo] el o
5 A/} AR § SAle 2} Bl 450)
BHsLen, S E9 Sl 14 gl
sk 2t skelsg)

g ol o A vERgtial HaE ik (d s

T 9 SAIREe] gt 271 A A
CH(Yang?} Bae, 2013).

o|AH T ol e el ARG of tigt S
7t Basiehs A2 SR1e 4 ok e o) Auelrs
o] Bl FAE Fol Lo =L} 55 R HEY Wl
tislf Sobi= Ao)qlal, ARGt Ae-E WS
o 57159 vl o H*EJ%% 74 sl ol &

How_d 58 PNFe) fAlopt H_wr AMIASE PHE 450
gafo] )5l VAL S dobrua Gk

—

AT O
# A7 g B4 A9 Cofsh B Rl At
91 200) e oo Aol Hofsty] Rl Al
¥ ATO) BA AT, AT Felo] ot Asle] chat Ue)

H1. 9 EHAPxI-Ol OII:I|-I-| EM

27 |Jo

r
4
0
[
[
[

AlSt(n=18) =3 {n=17)

Hol(Al) 23.06+2.57 23.865.20

A& (cm) 165.13+6.86 164.26+7.50

AF(ke) 61.40+7.02 59.73+9.77

W+ FRMER

E S 50] Avstar v HAS ofgsta Al FoE
A0k ohgAte] 4 F1Ee Alsl 2ea oo WY, sges
o] S, B 18 AN o Sl el Hlolt vl

A7t 2.5em o449l A2 ARelgTh. ATHIAES PNE

148 8T U 1895 A} WARFE AT
1T o ekl 9] speisich el il e
7

AT 1).

l‘UO

i

N

. 25 Uy
NF 7] -o|gh 7]

7144 A A ol NS Rl /1ig
o, S v e AR ] 24 e

2ol = (extension-adduction-internal rotation)i} &
-71&-=3(flexion-abduction-external rotation) & 7
s ALgsisict. $4) WAk 04 F-UGEEY e
7Kst 7KE 9] T ol5AIA He7ieo] A%
ol oF 7k ATk o] PR

2 w229y

4l o] FHYOR SAsE £

\_/

oo _1>4
oln

—_

) n°1' u‘:u ey
i n& Hj
> nﬂn

m}n uN mf%
o

i)

e
o

Eﬂ—?EHUFIFHU
i N
_1

o, S5o] Tt F oF 53 Fo ojghe F9irk olof T

H-BEFEEY S0E 1020 AF2 AsIsich of 2
A2 3 AER dfol, AE 7F 0% FAS £ F SHES
UASET, BUL PO AT gk HHFT
e, 2023)28 1),

2) A7 AFeE
A7} AVGEES Sle) 7HIE7] 29] ofefe] EeS wAm

a2 1. PNF |X|-0/2 7Y

24 « Effects of the PNF Hold-Relax Technique and Self-Stretch Exercise of the Pectoralis Minor on Respiratory Function of Adults with Rounded Shoulders



Sl HES

O3 2. XL MERS

TES oY HiE T2 AARIA AAsk didAe 5
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oF %, o v 9] WRkes HHs] Sof Sk ol ArisE
off 717ge] A= fIAloIA B2 HRIL olof oiE 4
7] (posterior tipping), =%(elevation), FF7(retraction)
Yo r At AEYAS FASI S, o] AAE 3027F
FABkE 2t IAIER st F SAIE AAJskL, AlEZ 2027F
AL iSith Ut SAks 9% ol 22 WRle s At
CHERARE, 2010)(Z1F 2).
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&8 27 U

& AolA ARBSE 28 s FA ke HAE d7)E
A7](Pony FX, COSMED Inc, Italy)o|$ich &4 H4= =
A H&=H(Forced vital capacity, FVC), 1278 <=
(Forced expiratory volume in one seconds, FEV,), 1%
Loy EeR/egd HEHFEVI/FVO), o Y
(Maximal expiratory flow, MEF)& &43|3itt. &= 274
& At -5 5 23] AABIGITE 5788 Sl SHRE A
oFE Aol AAERTE a2t oS EA WL, Tl o
7 ol el Awin 102 olA) sielck ool 3 1A
2 Ag3jo] 2T U 3 £ SHETE ol tAE Al
A SHAT 258 3-43] BAA BFE 3 5 ololx] Hojz
3 w27 & Solahl % 75a weA U sk
e 38 ANsIgon], Be BA0) etk
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4. Xz 24

& ATe A2TREl gt A Wiol 25 71sel
WXL B Qlobuiin} 3t G PNF S5t Ak Ao
A, 5 A xarle) B sl 2 Aol 1] 913
SIHE t-HA(paired t-test) 0.2 EASIGoH, & OF 719
2fo| 2 H|waly| el = #FE t-A % (independent t-test) O =
BBt ©F Ast ol ERE SYE 4R SPSS
Ver 22.0& ARgsto] AR skl e, 2 SARH thet
Told A8 flel o9 «=0.052 dAHsH3Ick

R

STOE 718! gRloiAl PNF2| RX|-0[2t7 [Hnt AP MIERS WHo| 3&87Is0l 0lx

Ao A FVCE 25 A 3.38+0.660014 3.60+0.69¢,
FEV,& 95 A 2.65+0.8000]|4] 3.09+0.7200.2 Z7}5lo] &
AH oz Ot 2lo|& HYtHp<.05). FEV/FVCE &5 A
77.80+£5.71%0 A 85.06+7.67% 0.2 EA 2 §-2]40] LJelLt
Z] 9¥FHp>.05). MEF 75%, MEF 50%, MEF 25%%= &%
et F717F ASAThp<.05).

2o FVCE 2% A 3.1740.51004] 3.34+0.58¢,
FEV, 2 9% A 2.54+0.620004] 2.82+0.560% Z7}sl0] A2
oz {oRt AolE HRAtHp<.05). FEV/FVCE &5 A
79.80-£7.44%01| 4] 84.20+£9.45% 2 EA|Z S0 o] LA oF
Hp>.05). MEF 75%, MEF 50%-%= 3-0lu|3t 2717} 919)A]
THp<.05), MEF 25%= SA4 f242 9l%ichp>.05)(E 2).

B 0.21+0.18¢, TR 0.16£0.150, FEV,= A
0.41+0.48¢, )2 0.27+0.240, FEV,/FVCoAL Alg
7.26+8.71%, I 5.0049.91%2 2] B Alg ol A
wstEgel S7PF wokod SAXHCRE fosiAle

52
%&

# 2. 28 W Hrise xto|
=25

(M:SD)  (MsSD) 2

FVC AFE 3.38+0.66  3.60+0.69 -4.552 0.000°
®) oz 3.17+0.51  3.34+0.58 -3.928 0.002°
FEV, AFE 2.65+0.80  3.09+0.72 -3.516 0.003"
0 R 2.54+0.62  2.82+0.56 -4.429 0.001"
FEV/FVC A8 77.80£5.71 85.06£7.67 -2.052 0.059
(%) Ol 79.80+7.44 84.2049.45 -1.953 0.071
MEF75% H8% 4.26£228 5524211 -3.919 0.002"
(© 2L 3.60+1.43  4.52+1.48 -4.999 0.000"
MEF50% 8% 3.29+1.55  3.93+1.51 -3.017 0.009"
) o 2.95+1.47  3.38+1.34  -3.137 0.007
MEF25% S87  1.51:0.80 1.91£0.86 -5.246 0.000"
0 g2 1.47+0.70  1.58+0.71 -1.427 0.176

*p(0.05, FVC: Forced vital capacity, FEVy: Forced expiratory
volume in at one seconds, FEV;/FVC: Forced expiratory ratio,
MEF: Maximal expiratory flow

= &+ 25



FVC(©) 0.21+0.18 0.16£0.15 0.800 0.430
FEV,(0) 0.41+0.48 0.27+0.24 0.990 0.331
FEV,
7.26+8.71 5.00£9.91 0.519 0.608
JFVC(%)
MEF75%
© 1.27+1.23 0.91+0.72 0.949 0.351
MEF50%
© 0.64+0.82 0.46+0.57 0.691 0.495
MEF25%
© 0.45+0.34 0.27+0.31 1.444 0.160
*p(0.05,

FVC : Forced Vital Capacity

FEV, : Forced Expiratory Volume At One Seconds
FEV4/FVC
MEF : Maximal expiratory flow

Forced expiratory ratio

(p>.05). MEF 75%, MEF 50%, MEF 25%% Al&o]A] wa}
% Z7t 2ot BAA Aol §IlTHp=.05)(E 3).

“éOIﬁﬂﬁl% 3, 7%*4%?4 FRIC] &o] IR wf Fol S
£ ofF= WEER 2R, o, Beulatd, &
A &2 Qlo] sk o] HarEo] it Wong
= 2010; Magee 2002). o]t EAHo| A7|7F A|&EH 2
X TFILOR 758k Z#%ﬂé—iﬂr EHlo] %‘O}Xl% K
< Ho 1 oo} 22 59| @5 792l 4 9 244
HIQIE Alglete] S50 FHAA JFE & - %Q(Kang =
2016). &, ¥ 7152 7ie-g-2loll FafE 3g] i o}
59 fAolE ool A, S50 Bo] Hold -
7h5%-2] A Qo] gt 7Rt Wi ¢ Hsph dgelA]
olo} 35 FRo] A3lE <= QA HhAEE =, 2019).

AT WS 359 Zumofl A AJRksto] o7 FejE7)
of B}l 140 2(Borstad, 2006), o177} 14 AEjo]
e 7Rl B0 &8 Swe HEskaL W= o7mr)
A 22 doll= oM E Mooz A QHgA 914
€ A8k dES ti(Harman -5, 2005). E3F 2& 25
Aelle 7H5-2]9 8415 sty flsf 759218 e

¥

A

)

7VIA7Ied Bolste SERETOR TlsRith AH
A ZFNE F= 7I=Eo] off2 7t 7iEetke A

Sﬂrﬁkﬂi

B A7 |2 TR Ilknure} Feyza, 2022), 4155 43JolA]
= 7hRemto g ZRet 37t Rt off7) uie] AR Rs
= EZFRE 7IESE = IK0] A BAEE] TS

A5 wpgko @ ) SRREItKNijal 5, 2022). 3HATE 2Rl
o] TEEW o= TS Ao ey Foll A7t
4oFE|H(Maedeh 5, 2020), 5 Zo]o] FAHRL Hol= o]

A PAE e x}xﬂ Aol &t Wé% PH=th(Kevin

S A S Feskeas) A2 % $AHo2 4

83} Ao] Faslnl, ol ome] HAHS) 2HUE B2
A= o B3l Heko R AAEle] Shek(Yang

2010).

2 A7 soiE 7 ARE the®E Ae-s & PNF
FrAl-olek 71t A7HAL Lﬁ—Eol 7]l vAl= e 4
sigicy. At An, dixdolse $A4 A% FVC, FEV,,
MEF75%, MEF50%0l| 4] -2J3F Hal7} whate|glom, At
A= FEVI/FVCE A9t B #7715 A7t AR
Selat FPAEALE olelat ZIe ALES Fa THHE
20) 7)50] AT A, ol Folle 71 COPD 4}
oAl 2EHA &% & FEV,, FVC, 7k5$-2] 8ol Z713ict
+ Kanogwun 5(2024)9] A9} A== ZAaE Eth o]
L AR =03 ®olAd QI 2herldto] AAFH Ol ZolofA|
50| 7hss AWA 55 Al 7KE ¢ st soluA| Ha,
ZEO]OH 7] % 71kl HEA 9 aFaao] gH AS

= A7ty 53] PNF fA]-0l¢k 71js AAIRE Addtol|A]
thztol| Hlsh #H)7)5e] A7t 2A 3ol
-oleh 7| O] WS Bl ARG Al
01 7F’>—C%El—4 A Qlo] FobA] Hrlsol ¥ FFE 4 Utk
= Bl Aol

E?& 2 AtolA F e H7le HetEE v
ARTto] tixtiet F7kEo] B ZiA|NE %74]*4 oS =l
2] etk A A= PNF D2 53] 3 4 el 85
g3t S1oj7f AlclefA] FVC, FEV,, PEF 9 71592 &4
9] §-9J31 2715 H 115} S H(Pratiksha®} Gloria, 2025), 2t
S7HE AEY Hlol S A8k Atollale ol A
At = W 7hsRlS] ol UEHThL SkgitAhn 5,
2019). E3}F wkEA0] 97]-0]9k 7|Ho] AUl by 2o
SRR 5 I el ' F7tel] AabAqlo] HArEgl
1 (Lee&} Yoon, 2021), COPD A& tjAlC & 3F 71592
7F=A 853} PNF A% A8 A FVC, FEV,, 65 37
Ab B BFo] SRRIEittal sl¢ith(Isaac 5, 2025). W 2
AFolAE izt vlsl AETY] #H7|s Haldo] 2A et
WA fouRt AARE Hol] gl ol A 7IRte] 45
B iAo s Aok, i a7 Aol A folide gl
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