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Effects of McKenzie Exercise and Diaphragmatic Breathing
Exercise on Cranio—-vertebral Angle, Pulmonary Function in
Adults 20s with Forward Head Posture

Gkubin Oh PT. PhD, Siyeon Kim, Jiwoo Bae, Hayoon Lee, Juhyeok Jeong, Hyunbeen Hwang

Dept of Physical therapy, Gangdong university

Abstract nificant difference in dependent variables in

Background: This study was to confirm the between—-group comparisons(0>0.05).

positive effect of McKenzie exercise group
and Diaphragmatic breathing exercise
group on CVA and pulmonary function im-
provement in adults in their 20s with for-
ward head posture in modern society where
computers and cell phones are mainly used.
Design: Randomized Controlled Trial.

Methods: Twenty—four study participants
were randomly divided into a McKenzie ex-
ercise group and a Diaphragmatic breathing
exercise group. Subjects were selected as
adults in their 20s with forward head pos-
ture and those with cranial vertebral angles
of 31 to 59 degrees. The each group ex-
ercised for a total of 18 times for six weeks.
Results: Although improvements were shown
in the each groups before and after each
group of exercise comparisons, FVC showed
significant differences only in the Mackenzie
exercise group(p<0.05). there was no sig-

Conclusion: After 6 weeks of exercise, im-
provement of pulmonary function and CVA
were observed in both exercise groups. If
the study is conducted by supplementing
the limitations in the future through this
study, more results on respiratory function
and CVA are expected.

Key words: Diaphragmatic breathing ex-—
ercise, Forward head posture, McKenzie ex—
ercises, Pulmonary function
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QO S5t X RIS KME FotH T, 0148 XMle Ciest 223K 2ae| =2 2010| & CHAXIZHt

0l=2, 2020). Ol= ADIEES AMEE M Helel |AXDt S AN A0l Hatoz HEGHA HE9 |Z
Q0 SHOL A2 = JAS T OtLlet, M2 Hel XiMl(Forward head posture; FHP)E SZAID I ECHHansr aj
KK, 2014). XI=Xel MY Hel MAMI(FHP)E St el 2]2 28 S5 2 4SS READIE SR8 RAJF &1,

HaE Z0H ¥ §52 0l =D& SCHIEH, 2002).
Met 0l XAI(FHP)= ZAIZE el 2% XHMZ 216 Helot SS20H 220

Ok

Ol ZI0f =t 1110 S 2212

B E3(Extension torque)2t St =& E£3(Flexion torque)lt 84 SE2(Neck extensor)2l 21& SItet 24
2 538 2(Deep neck flexor) & Jt&EZ(Thoracic extensor)2l 24siJt LIEHACH HEH, 2018). 0[218t 2K2)
0782 229 HIFAXC 25HloadinglLt MStE Sl SXY, S5 RY, & S0 IS 0IRCH
(Fernandez S, 2006; Harman &, 2005).

&Y Hel XMIFHP)OIA Sttt (iR =8 2= WRIF0IL At Jis 2212 28 AN (Soft tissue)2
HWOLKIA ot 282 d:sHFibrosis)Z 2o S5 Al Jt& LIRSl 2 EX(Pulmonary volume) 242t S22
20| B3t S MOt M4 H JIs XIE(Pulmonary function parameters)& 20t2 == UCHSilveira S, 2010).
H Jls XIE(Pulmonary function parameters)= ZlUl S22 2H ZUISte 2H 8oz BIIE Ule 2o

= |
ol =234 HE2HForced vital capacity; FVC), 2t&st == ARZEE 2H 5712 = 1 =0 W ZD12 =0
2Fol 12t 28 Y52 (Forced expiratory volume in one second; FEV1)IE 1= QHl XITH €& & £ QU=

2 S22 =F6 2l FU s £X(Peak expiratory flow; PEF) S0| QUCHZSE S, 2019

ZI0H SO S ).
SE A0 H=H MY 02l MMle =284 HE2H(FVC), 1228 =34 S=2HFEVTS 24 (Decllne)Oﬂ gdats
ZCh SIUCHEHRIER S, 2015). Sal, S8!2(Sternocleidomastoid muscle; SCM)2l AR S& Al =50tk &1
SEQ| BXZ dstZ M &EolK2Hde Mayo &, 2005), & Al W=st AFES2 Hl Jls(Pulmonary function)2l

Hists ZeHstCHCagnie S, 2011).
olIMlel SE2 SSl(inspiration)lt E&(Expiration)22 0IR0XIEH, 80 =2 20iols 282 JIIE2Y
(Diaphragm)22 &M SE2| 75%= =Yol0], HIZZHIAIOIZ2(External intercostal muscle)dt &H2ZHH|ANIZ
o AN H

(Internal intercostal muscle)= S50 2HSHCHEFR E, 2018). =ttt HIM2EN Xk 2
s S

SHHI BHCHOIEEIQF =81, 2014). &£ CE ST 0IM=,
=

F>‘ Jo

Z(Normal alignment)2 %|&=°| &8 Jt

0z
r 2 04
]
>~
x

BNEE = 282 =2 MEdte 4R JtESE(Upper thoracic respiration)2 01£5t22 ot 55 NeS
Soff 2EQst 25 21& LAE stEole 201 20l oitHESE S, 2019). Jt28 SE(Diaphragmatic
breathing)2 Jt&°9KThoracic cage)dt Bl °HAbdominal cavity) AIOIO RIXI&H Jt=220] 20z SBR0IHM S
SEO2M HO oHH0l LLEIH S0 Bl JIs(Pulmonary function) &0 E22 E=CHD SIACHOIEM S,
2014).

21 o SHIE NHIE RXIck= Ol %96%&(%’( I g, 2019) el

EE 5 2]2| 02 AdstE = 2] s
ARUME=E &8 25(ing exercise) = 2EIFS=(Neck joint mobilization),

EItE=(Thoracic joint mobilization)S0l =2 XtAl B0l SDHEQI 2122 LIEHGXIRHZAESF S, 2011;
QEF F, 2014; Kim S, 2018; 01481, 2020), Olefst L2 MEHQ! ZU|LL M2IIe| =282 ZRZ St £&t
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NS E =Nl S8z 0|28 MIHXIZE 25(Self-therapy exercise), IS 25 (I\/Ioblllzatlon). YN
£ EEE 2580ICHKong S, 2016; Lisinski 2k Wielogorka, 2005). &84 A0/ A

tAI2E Tl J1s(Pulmonary function)Ol R2I6HH JHEES BACHKIM S, 2019).
et 522 2F== AEHE AMIAH RHES 01| #
S, 2018; Meenakshi S, 2014), SHHE =

SIHEQI 280ICH=GIY, 2011). JI29tS
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16)0lAE S22 =4 SX0IH LIEHLKE BIEAS
=Rl S22 JIE9 22X=2 8N HEot0 Hel HFE2
42}(Cranial-rotation angle; CRA), XtAI0 OIXl= S0 CHoll L0210
b == 35| A5 &AHGIRILCH

MY 02l KHMI(FHP)Ol 01Xl 2 X! Sit= 22 AR20A
(CVA)IF Hl J1s XIE(Pulmonary function)0fl 0IXlE S5
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Ol 858 AEAIDI= WARKIZ =) % t He| KHAIE JHE 2000 &
IS HEoIE M = FH 2] WIS HHGHD, 0l0 [et Hel HF2HCVA)2 H JIs(Pulmonary
function)0ll OIXl= P& 205t MY el XAI(FHP)IE JHY SIS0 SeIXISE S LS MAIGHIX

IRl PN b

2 3= 20238 1228126 2024E 7K JMEBIFRCH AR HaXl= B2 E 20l fIXISt G CHSFW0ll RHSF
ol L. Z2 el =z=2HCranio—vertebral angle; CVA)O| 31&~59
ol THQuek S, 2013). 23 A S= L MHSH0| gl K&, AFEQILF SHEOZ AMSED| eSS Il &

 EEEel =22 WHH0| U= A, WAX=2S
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S22 10%= N2ol0 2 HP UAKIES 24802 HEGIRCHED S S, 2020). A7 CHAIKIC| AlEZ A%t

= B2 1OE &S =Xt A&l BXIE

controlled trial, RCT)OICt. & 7= &Y el KHAIDH
2HCVA), H J1s(Pulmonary function)0il 0IXls Fets 20I2D| o 652 3= 33| 15

ME AT A AEF 8212 el HF2HCVA), H JIs(Pulmonary function)g

|
oo

S
4>|'

1) 02l ®F2(Cranio-vertebral ande; CVA) &

25 M & Hel FF2U2 &eloh)| fIoH CHAXIESl =t 781 JHAISI1(Spinous process)2t A 7&(Tragus)dil
AEIHE 201 ZAIGIACE CIRIFQCl (Helel SRS R A2 51| 2ot AP} BletE= 22 S0l AEIHE
SAFIAH SL0II el= AKX Sl SHALCE OIF CHAXINIA Ol2l 20 =2 AEIHHE BietE ot, AL
H=0Z2H 1Tm HO& HeloA ADKEE JDIE AXIGHH EIGIULE A= 2Y 2022 TelEot) AL
deEs JIECE A P&(Tragus), &=, 2 79 JIAIEI1(Spinous process)Ofl B2 R0 EAIGH $=E& =2

x

A A
101 SZOIACKESHT S, 2020)(Figure 1). 82 el KMlE el HF2E 315~595 A2 &SI

Figure 1. Measurement of the cranio—vertebral angle (Iphone 14 pro, Apple Inc United States)

2) H Jls(Pulmonary function) &

& S70IM= &7 THARIES! Hl JIS(Pulmonary function)S EIIGE| IGHH 262 XIAINIA Bl Jls SEDI(Pony Fx
COSMED g1, Itary)S 015t SEOIUCE A7 A= HAIKISO0I HIZZ SH0l U 0121 Al5S S26| usst =

i

i

X
(=}

OIRICL SE=F Y2 MM HolsH =2 3 e & E=2 AIEGD| M0l SHIEZHTotal lung capacity; TLO)DHAI
2H5| SOI0AIEE ofLE =34 Es2| AIM2 M8 801 226 0IFHAIEE oI Z&2l AIRS Soltl =02
LE0| ASTEE ot E52| AR 24 6 014 2SS SIRICEL OIF CIAl 81 SO S5, =2 AJ0IES SIRIC
SEY =& XAl BIZ 22 KHHINIA AAIBIRCH 384, 13| S8 & 122 {4 ARIZ JIXILD SHOIACKZXIA S,




2025. 03. 31

S

94 O

t=el XISl Al Vol.32, No.1,

(Pulmonary function parameters) & =234 |

= T0IME B Jls XIE

2018).

tRACE

1o
K0

|

PERE =

H

{0
]l

-

CH

R

(FEV1),

fall
10

Kt

U CHatAE 242

IR dol e

=
=2

0

=
[=)

XAl DEU =82 == 230ICHAI-Obaidi

o
10!

HOll OI8&l= 201X

=3

ot Js=el

PN
>

=)
Ul
ol

ioll

FHH(V alsalvar)

gtA
2=

== WS 6t0f

tolCIiHE FIZ &

SEES AIZGHH 2F HIE ALOI0

il

IX

2

20X X

e
[—

¢}

(Junqueira, 2008). 2HHE Flz &

~

o’

F

OIZFAIRI &EHOIA 2 Jls 2912 SX0IX

OINE

2011). S

=
S,

SIE= &HHTalasz

A=
T
BiOt 220 Q2 22 &

0l0
00

0y
Ul
76}
e

=
D

i
m
)
Ul

o

NPL
FRCHLisihski 2

110

Wielogorka, 2005)(Figure 3).

Figure 3. Diaphragmatic Breathing Exercise

B: Step 2

Figure 2. Mckenzie Exercise A: Step 1,

A: Expiration, B: Inspiration
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A 2E2 =2 E2 t 238(Independent t-test)2 ARZGIRICE 22 X2 249| SHEE [914-F o= 0.052 EXoIRICE

I, ¢z
1. Hakte s&2d 388
= O CHatAtel 28Xl S42 OSilh £0KTable 1>
= =ST 6%, A 6F2Z, HR AEZ2 167.81£8.22cm, B2 MZ2 69.21+£15.27cm,

3
o
A
=
o
9
x
@
=

= 24.48+4.10kg/m2011] JI2USEREST 82 G4 6%, 4 6
8.61+£6.64cm, & MS2 70.23+14.60cm, Bk = 24.61+4.48kg/m20IA
AL &8, Lol

Ol 20IXI 20t

>h

Table 1. General characteristics of subjects (N= 24)

Diaphragmatic
Mckenzie Exercise phrag

Breathing Exercise X2/t 0
(n=12)
(n=12)

Gender (Male/Female) 6/6 6/6 0.000 1.000
Age (years) 25.42+3.32 23.75+2.45 1.400 0.176
Height (cm) 167.81+£8.22 168.61+6.64 0.262 0.796
Weight (kg) 69.21+15.27 70.23+14.60 0.168 0.868
BMI (kg/ m) 24.28+4.10 24.61+4.48 0.076 0.940

Mean+SD

2.2 8 W ol HEE=2HCVA) H Jls(Pulmonary function) B3t Hlm
S| 2 0f2] E=2H(CVA)D H JI1=(FVC, FEV1, PEF)Q| WAX2SZ IIRUSERSROZ LiF
b I 2ZCiTable 2>,

T
=)

= |0
A H

S2IIALHP<0.05). =84 HESFVC)= SM d 3.95£1.074 OIM SM = 4.27+£1.044 2 SETIUD,
o=z .05). 1=2F 38 IS2(FEVI)= M & 2.62+£1.180 MM X = 3.53+ =
1D, SHHECZ KOGIUCH<.05). 2 E= SZ(PEF)= SM A 3.96+2.280M SM = 7.41£1.
n F

m

Pl
ol

O OM om JA

>
[e]]]

ot
2572 Hel HF2HCVA)IL S & 48.50+5.85°0IM S = 54.25+£3.39°2 SLGIAD, SH

=3 =
O KOIGIAUCHE.05). =84 HEHFVC)= M & 4.08+0.512 Ol S = 4.214+0.574 2 SZISIAKILH
SEHFOZ KFOIGIR| LUCH 112 L3N US2(FEVI)E SM & 2.77£0.720 OIM SXH £ 3.57+£0.450 2 S&
SR, SHEOZ ROUGIACH<0.05). X & ST(PEF)= S & 4.34+£2.470AK M = 7.81+1.372 &
S, SEHEOR KOIGHACH<.05)

3. 28 8 2t el EF2HCVA)2E H Jls(Pulmonary function) B3k Hln
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SN & 22 O8 2t Hel HF=2ZHCVA)R Hl JIs(FVC, FEV1, PEF) BISIE H| WS CKTable 2>,

Ol HEF=2HCVA)L =24 HIEHFVC), 1x=2F =84 YSSHFEVT), 2 €& SZ(PEF)= HAXI2SZ0IA
SM & 4.75+2.83°, 0.32+0.30£ , 0.90+0.05¢ , 3.45+2.012 B3P} UUCH, JIZUSE2S2UHA SN &=
H3I8H0] 5.75+3.86°, 0.13+0.20£ , 0.80+0.774 , 3.47+1.972 & SIRXL, F &2 2F SHELZ Rolst
X0lE LIEHLER 22RUCH

Table 2. Comparison of change in CVA, Pulmonary function (N= 24)

Mckenzie Exercise Diaphragmatic Breathing p
(V=12) Exercise(V=12) P
Pre 49.42+4 25° 48.50+£5.58
Post 54.17+2.59 54.25+3.39 0.728 0.477
CVA() Pre—Post -4.75+2.83 —5.75+3.86
t -5.809 -5.155
o 0.001" 0.001"
Pre 3.95+1.07 4.08+0.51
Post 427+1.04 4.21+0.57 -1.131 0.272
FVC(e ) Pre—Post -0.32+0.30 -0.13+£0.20
t -3.732 —2.144
Jo) 0.003" 0.055
Pre 2.62+1.18 2.77%£0.72
Post 3.53+0.88 3.57+0.45 -1.798 0.086
FEV1() Pre—Post -0.90+0.95 -0.80+0.77
t -3.296 -3.605
Jo) 0.007" 0.004"
Pre 3.96+2.28 4.34+2.47
Post 7.41+£1.34 7.81+£1.37 -0.723 0.477
PEF Pre—Post -3.45+2.01 -3.47+1.97
t -5.947 -6.095
o 0.001" 0.001"
fMean=+SD; *p<0.05
v. 1 &

2 3= WAXSSHU IS S2SH0| M8 Hel XAIE JHE 2000 &2 AoI0AH Hel === Hl J1sl
O0IXl= Zat2 S0IotIAt ol WAR2SHE BFE MEAMA F= O E22 FH IR E2sE2 52
ST E22 0L [RIM B ANY 22 F= WANSSHY B X 22 F= IIRUSE2SY 20|
L 20| O &E 02l RHMISl el &==2HCVA), H J1s(Pulmonary function)tl 2201 J=XI Hlwol 20Xt
= HRE XSG

= 7= Hel HF=219 o 2 WAX2SYH I JI2YUSER2SY 25 18 WHIME |28t XH01DF JAU2Lt
8 2HiAE Rl R01DF SRAUCEH =24 HEZHFVC)Sl H7 21 HAXI2SHUHAE 28 W |28t X010t

ULl IS ES2SE A= I8 W |28t X0 S0 18 2F &8t R2Ist XH01DF SACH 1x=2F =35 H
SSSHFEV) D 20 Y SE(PEF)Q o7 2 HAIXIRSHI JIZ2USERSH0| O W K2st X0 AU
0 O 2HIM=E 2218 X010t SiULH

e 02l KNl Z2RE XAl S22 S22 216t XIEH0Il et Z&l(Forward flexion)2& 2ol S F=H 281
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