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ABSTRACT

Background: This study aimed to determine the effects of training on breathing re-education on pain
and dysfunction levels, posture, quality of life (QoL), and pulmonary function in patients.

Methods: This study included 34 patients with chronic neck pain and upper thoracic breathing
pattern were included. The participants were assigned to either the routine physical therapy
program (RPTP) (CG: n=17) or RPTP and breathing pattern re-education training (EG: n=17). The CG
and EG groups performed RPTP for 40 minutes, and only the EG groups performed breathing
re-education training for 10 minutes. Exercises were performed thrice weekly for both groups.
Level of pain and dysfunction, posture, QoL and pulmonary function status were assessed before
and after the intervention.

Results: After four weeks of intervention, numeric pain rating scale (NPRS), Korean version of neck
disability index, cranio-vertebral angle, cranial rotation angle, and 12-item short form health
survey-physical and mental component summaries had significant differences before and after
intervention in both groups (p<.01). However, only NPRS, forced vital capacity, forced expiratory
volume in 1s, and maximum voluntary ventilation showed significant interactions between the two
groups and measurement time (p<.01).

Conclusion: Breathing re-education training and RPTP may be optimal for patients with chronic neck
pain and may be more effective in improving neck pain and pulmonary function.
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. A & AL 35 7s2 dAA 2529 242 oplgt.
529 242 5 BY &5 2E &4 H=lo] Ao
5552 @2 dddolAA =oll E7 e AA| (Kim &, 2015). =& 7]s7oiet 2244 &5 de
AL oF 67%7F FAY gt § o]y FHFFoE UAYS) ol 7’82 TorE X ] RAE SFYedl. o]
o UHY A2 A MEEicHHoving S, 2004). 2E Ao Ao HFxE AANE QAT 55 A9
Z A FolA 33% ol TiEsoE ZgHY 83%7F =& mElo] ®wgtE o] oyl HustIcH(Perri
(Pernold =, 2005). QAMYEF 8t5o] 7ha. 41o] A & 9} Halford, 2004).
s ¥ AR HdE F2e7] fti(Nakamaru ., W ol 5 555 oAlYS Aol £2 AAE
2019). ®3F AOLE E ARgo] FZ71E0] T} AULEE #A5= AgrEoly viE 3§ "HE fXske o]
o] A71Zk ARga #HEE ZEAA A dist e % Q35 (Obayashi 5, 2012). 5&0°] A9 ez} of
Z 71519 tHBerolo &, 2011). Ut ojd FAA fide et 4 gl AxE 5
T332 TAAZI= aQlor st Ay e & = W8S AM tueixe HElti(Zacharias 5
Al &4 gAY edd J1HL FE ARl Fkey A 2016). Ax" w2719 duadQ FdE= AL s
AA, ARRA, AR el Z2 SAsk ohefst gl o]-&%t 330|1, &5 9 UM U o 557} of
o] P wrop wAElA Hctn W1 E Jri(Visserd}t d 7t RS WAATIE Jler 35 EREd £ &
Van Dieén, 2006). HF2X] 235t RIN= 2o FFFS = 9 EE&ES Wol 2AA Hol 2Hast LS ofr]A]
of A8 JHE ¥WFAA AES AAlL FERHZ KA 7t} ol2fgh 5& mdo] fIEEW o] A 252
e T2 oo 22 Ax" AAME fEstl w2t otal 88 Wty siH2te 252 REHYAR] &
oA &5 FEsH e 9ol Eoi(Namdt A F5S AEACeR vhedHn. tof Axd 55 miE
Kwon, 2014). o] o]RoX|H & 4 oty FEA3 UAE AH]
Ao RpM|er 22 vi2X] 39t ApAle o Al AL s =, 2 Ay 4t F52 AAES] s X °
NeARIZEe Zolet 752 WA Hrt Aoz O#, =olu ol ¥ 259 g2 AL R&EHL
ol &5t ANR AAIZ| L, = L2 Qoo &4 3529 gtz Qs 7hE B9 2 daAl|n
= & o+ 1 oA 55 sl He 2244 o gr]of FFE FtHOkuro 5, 2011)
ZA0 gt 9¥e AZscHKwon S, 2013). 121 o €719 &2 ZAaHoz LA oY vF 5
olgigt AU AN+ = FH IH9 qel dES Ao AgtZ 7 =9, ol2fdk AxH 3§ mEHoR
Qoy|1, Z7te] oyt exXlole FAKos AEst QI W ] 24 5 )5S AMAZZ] st W
1 o] Aojop sh= &5 FHPS YoZItH(Kwon o=z 7t29(diaphragm)s AHESt  SAsFo|ot
= 2013) (Corréagt Bérzin, 2008). 329E° mubojalxAet
QFte] AR WANE S JHdol 7|£5to] ntE, 4 S o AR 22 EdP3AYU A9 AN 55
Y, o SAlRZo] ofsiAlal =8I, S4u|E, 27t BRI &ge s ZAAA HIE AAR FEA7]=0
&5 AR7rEE. AR SRS, opiE&ddol ©EE &g & 5 %ou(Ha 5, 2016), 9] otstet At
0 1 & S22 Jdrfwel 2XxlQlo] =3t &g A9l MgdE &5 528 dEE sto] HIE AAE
skt §3] oFR SAl@2o] 271w Qtgstel Fast AR = E £&o] T (Obayashi &5, 2012).
A& stch(Page, 2011). g5 A= 7kt wt= T 2247 &40 #9E 553259 Baido] o
43t A @52 oM SHNEEE Il st 259 & FH dFEE 5550 2529 2HYE] dF2 &
43dL 62 715 A7 (Petersent} Wyatt, 2011). o]z + Y+(Dimitriadis 5, 2014)2} AHHYAANE staL
g ARE AR st 25 Ed430] Wt deg u Ae 555 A 3552 A& A A F
A =HHEA =9 dEmu =9 FZEo] w2 diz o ol oJu] Q= iAol otk AT AATHKang
220 &6 28 459 ©F0] 21 ot RAA= < 5. 2016). 1 Qo= &I #HH T Afo= =
gt a8 Ae 2% 7lsAd=E olod & et e A2 © 3§ UY Aus 1ol A9y
(Kapreli S, 2009). HAME 7HRL Qe 5535 A 5% 7153l
25 718N AYHYRAE st Q= AFEEY S, WA7rEHY T2 A= A7 AUS
] $7](pulmonary ventilation)o]] EAAQ HJ3FS 0] (Kim2} Kwon, 2023).

30



Journal of Korean Orthopedic Manipulative Physical Therapy

2024:30(1):29-42. www.kaomt.or.kr

Ty g 97 22 853 BAA s
S5 oy SART 2UYs &5 A
=
o

=, LodR g

Lo

o o
I‘,-E 0
L
P
o

N rlo
!
4
ol
=
r)(
o
=2

1o o

B APE 2y EAE 59 3439 555 UxE

sRstch AR A M7

ol 6541 olste] el, A2 AI4HY BESS HY
_]

rz
%)
o
o

[
o

271 0] el
olab A™E x, BEZ 2zo] 38 o]iKvisual
analogue scale; VAS)olZ, &% mjglo] o]ilo] Q-
Atz stgony, 55 mWES Hrsly] 98] Hi-Lo ZAb
£ AHESIAT WA ARl 212 9 Rt '
25 5oz &7t 2ol AN S0l de AL 7
M &5= 20171 Yl AeAl 5 F=2 FEstL Qe
A}, 2EX x22 o5t tb2 X2 mz Jo] Atojstn

Hi-Lo ZAt: chYArE g
e %k B, e @ &

[} s
A =}
< ol S 5 S O =] AN o o
28 QA% 30, 355 st ¢ &9 FAdS A

o} 7haE &0l 108] ol4to] o @e gAlQle] Yojud
ok o] % olyolets 7

ISSN 1226-3680 (Print)
ISSN 2508-7282 (Online)

Moz FRlad

AL AR $9 AXL  G-Power
G*Power ver. 3.1.9.2, Kiel, Germany)2 AFg235tc] Ab

o2 7=H

—

s390t 2 AN BAstuAl st 2% m2
Mgol @] dstel AFALS SRS A At
37] .50, §9]4& .05, Power 3f .80, &4 £ 2, &
At 22 MR 5 BE 012 AEE 2n oAt
Ha BE 37): 34golgich A Avel oAt @
28 10%9) A Zerstel AF 38YL RSkt
ARt Ale EZ(E7K Beloll Aol 9 AN

=

sigete 4%e Alejgt & 38%o] £ 2o 27 19%A
Satg] eIl ARl 715 B oAt £
AFQl v oIyl = 2 T3l(http://www.randomizer.org)

AR Z AT A= AF
= | olslistaL Zrojo]l AR
HMog =05t At2 511, OOthehu 71¥yE-ea]lYd
3]9] £9J(IRB number: 1040647-202204-HR-001-03)
= Floll 2 A-7F Ay & A3 FA A

=
£ T 85 S55W /15 27, AL A 2,

£ A8, 2F WY ALg FAL APRA
b0z Mgt oigRel FA) FY A% A
o 2F1 25 29 Sl uet 47 xRt 25 3
=8 AgstAn, olaldt W FAI9 WY wye 8
| oolgel 2347 A 2YAR 9 UL s
ge)x| 2AL] 3] o] Lol RC)

31



Lee and Kim. Effects of Breathing Re-education Training on Pain and Dysfunction Levels, Posture, Quality of Life,
Pulmonary Function in Patients with Chronic Neck Pain: A Randomized Controlled Trial

Assesced for ehgibility (M= 42)

Excluded (n= 4)

» Failed to meet inclusion criteria (n= 4)

18 test for NPRS, K-NDI and Neck position, Qualty of ife, Pulmonary function

Randonmzed (M= 38) l

T

Allocation

—_

Expenmental group (n= 19)
Basic interventon for neck pain control
{40min} + breathing exercise (10 min)
(Third a week/dweek)

Diropped out in the middle
(n= 2}

Control group (n= 19)
Basic intervention for neck pain control
(40 man) (Thard a week/dweek)

| | Dropped out in the middle
in=2)

[ Fallow-up ]
L g

Fost intervention measurement {n= 17}
2=1 test for NPRS, K-ND1 and Meck posiion,
Cuality of ife, Pulmonary function

Post intervention measurement (n= 17}
2gt test for NPRS, K-NDI and Neck position
Quealsty of life, Pulmonary function

I' Analysis

T

Drata anakhysis (n= 17) |

| Data analysis (n= 17)

Figure 1. Study design (CONSORT). (NPRS: numeric rating pain scale, K-NDI; Korean neck disability index)
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Figure 2. Stretching exercise program. (A: upper
trapezius, B: levator scapular, C: sternocleidomastoid,
D: pectoralis major, E: pectoralis minor)
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BE ZURZIES 10£7F /ARG o]% o]ehg 13]
grEo g Fhpsty whh) Uede e @S whEsh
& 3ME ZAlsHeHKim 5, 2021)(Figure 3)

Figure 3. Muscle energy technique. (A: upper trapezius,
B: levator scapular, C: scalene ant, mid, post)
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Figure 4. Lower trapezius strengthening exercise
(A: Starting position, B: End position one arm, C:
End position two arm)
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Figure 5. Breathing pattern re-education training
program (A: Breathing pattern recognition, B:
Deep diaphragmatic breathing, C: Lateral costal
exercise)
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38 71, QU A7, AAAZ, BEA A4 At
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Orthotoolkit(https://www.orthotoolkit.com/sf-12/)of
A KSF-1284-5 d™sto] AAA 7173 A|4(physical
component summary; PCS)e}F AAIA A7G R4
(mental component summary: MCS) A&
of Attt o] &=+9] Cronbach alpha 2 Al
= 812 =2 mo]y, PCS9 Alf]xx 63, MCS9 Al
2z 692 =/ UEPIGtHMindt Kim, 2021).
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Table 1.
General characteristics of subjects
Variables EG (n=17) CG (n=17) t/x?
Gender(M/W) 9/8 8/9 118
Age(yrs) 41.94+9.18* 36.18+£11.54 1.611
Height(cm) 167.76£8.99 168.59+9.00 -.267
Weight(kg) 69.18+15.35 64.12+15.60 .953
Onset(month) 22.06+21.00 21.12+24.03 .122
C-CR 5 (29.40) 7 (41.20)
Med (C-sSu 8 (47.10) 6 (35.30)
Dx. 619
(%) C-CtR 3 (17.60) 3 (17.60)
CSs 1 (5.90) 1 (5.90)

®Mean+SD, EG: Routine physical therapy program and
breathing pattern re-education training group, CG:
Routine physical therapy program group, Med Dx:
Medical diagnosis, C-CR: Cervicalgia-cervical region,
C-SU: Cervicalgia-site unspecified, C-CtrR: Cervicalgia-
cervicothoracic region, CS: Cervicocranial syndrome
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2. & & o] ZA A59 HrF A3 v o]t xto]7t YUATHpP>.05). CRA Zt=of WHate= AT
o] 2.1%, WATE 2.2% ZZf Zpol7} Qo & +

1) 2555 71570 25 Zboll g0}t &fo] 7} LATHp>.05).

5 oo & T 58 AA o] Relst AsArg AYArE A ~Fo4 SF-12 PCSeF SF-12 MCS
of Aitp<.0l). HHTY ThEZOl 55 £FL B et H4 Ao LW dEd 2E go3t 57}
So] 2% {oJst A4S HP(p<.01), Ao FX £ B0 (p<.01), & FuF 4 AIF o] {3t A
JS9o] NPRS &0 ¥HE 76.6% d4AE5 HQ ¥ SArg.o] QodtHp>.05). X} M Zof SF-12 PCS A4
HETE 57.0% TAE Hol £ F o] §OF Aot of wish: AsPo] 27.6%, UETS 31.3% 242 F71
AATH(p<.01) stovy &= o] {oJgt Aol YUITHp>.05).

K-NDI®] e Addat tgiad 25 A $ol & SF-12 MCS A4 Wgl= AdFo] 13.6%, ETLS
ojgt A5 HAtHp<.01). 22y & i 4 AlA 14.3% 7Y7} zopstd o & o 7ol §9l3t xfo|7} ¢
o [elst s Argo] glitHp>.05). A¥EFS FA AcHp>.05)(Table 3).

M%o| K-NDI H4o] Wshe 55.4% #4g HAW, o

2T 52.6% TAE Bo T F o fost Aol= Table 3.

9 thp>.05)(Table 2). Comparison of changes in neck posture and SF-12
feature between the groups at the time of
measurement

Table 2.

Comparison of pain level and neck disability index Variables EG (n=17) CG (n=17) t G 5 T)

between the groups at the time of measurement VA

Variables  EG (n=17) CG (n=17)  t (g ) 7 Pre  55.34+2.44° 5437+2.54 1.139

Post 58.74+2.15 57.97+2.51 .956 793

NPRS Change(%) 6.11£1.39 6.70+1.29 -1.277

Pre 7.06+1.14* 7.35+1.00 -.799 . t -25.997" -18.881"
9.522
Post 1.67+.98  3.13+.60 -5.267° CRA
. Pre 149.32+3.78 148.48+3.21 .702
h %) -76.58+12.47 -57.00+8.52 -5.344
Change(X) -76.58+12.47 -57.00+8.52 =5.3 Post  146.26+3.72 14516+2.88 965 O
t 18.051 18.000 Change(%) 2.11£.90  2.23+.54  -.495
KNDI t 8.175" 16.383"
Pre 17.76+3.98 18.06+3.96 -.216 2978 SF-12 PCS
Post 6.53+2.00 940+1.80 -4.403 Pre 37.45+5.20 38.85+6.89 -.670 409
Post 48.23+5.15 48.21+5.22 .012
Change(%) 55.40+14.05 52.62+15.52 .549 Change(%) 27.62+15.92 31.30+35.43 -.391
t 10.746" 8.993" t -9.584" -4.868"

*Mean+SD, "p<.0l, G x T: Group x time, EG: Routine SF-12 MCS

physical therapy program and breathing pattern Pre 46.77+7.09 45.71+5.75 479

re-education training group, CG: Routine physical Post 52 73+6.26 50.88+5.17 940 204

therapy program group, NPRS; Numeric rating scale,
KNDI: Korea version neck disability index

Change(%) 13.62+12.11 14.27+9.36 -.177

t -4.306" -4.824"
®Mean+SD, "p<.01, G x T: group x time, EG: Routine
physical therapy program and breathing pattern
re-education training group, CG: Routine physical

2) Z9| xpAIet d2jAtelsty 4

M

= ARl et CVA Zes Aot diE ey 25 therapy program group, CVA: Craniovertebral angle,
A SO foJst T7HE B Ha(p<.0l), CRA Zt =& CRA; cranial rotation angle, SF-12 PCS; Short form-12
A2 2 D5 ZX] So] 993t 7t4=2 vt physical component score, SF-12 MCS: Short form-12
(p<.01). 712t &) A50] CVAY} CRA ZtEl mc mental component score
= 21 &% A ol godt Hemgol gt
(0>.05. 4 MFol CVA Ztge] wsje aggo O WIS L
6.1%. dawe 6.7% 27t S7letgiont = ¢ 7o g M 7o WIS Sl FVC FEVL MVVE 573

sttt FVCQF FEV12 A& (p<.01)t thEH(p<.05)
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25 A "5l fogt 57HE EQa, &+ 54
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