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Abstract

Purpose : The purpose of this study was to investigate the effects of stabilization exercise and breathing exercise on the flexion
relaxation phenomenon (FRP) and respiratory parameters in patients with chronic low back pain.

Methods : We randomly allocated 30 chronic low back pain patients (CLBP) to a stabilization exercise (SE) group (n=15) and
a breathing exercise (BE) group (n=15). FRP was measured using surface electromyography (SEMG). Thoracic excursion was
measured with a cloth tape measurement technique. The SE group participated in a stabilization exercise program and the BE group
participated in a breathing exercise program three times a week for 12 weeks. The data was analyzed using paired #-tests for
comparisons of flexion relaxation ratio (FRR) and respiratory variables. Independent #-tests were used for comparison of inter-group
FRR and respiratory variables. The significance level was set at .05.

Results : FRP variables—ES FRR (Flex’MVF), ES FRR (ExtMVF), MF FRR (FlexMVF), and MF FRR (Ext/MVF) values—
increased significantly after exercise in both the SE and BE groups (p<.05). The thoracic excursion measurements after exercise
increased significantly in both groups (p<.001). VAS values decreased significantly in both groups (p<.001). There were no
significant differences between the two groups in FRP variables—ES FRR (Flex’MVF), ES FRR (Ext/MVF), MF FRR (Flex’MVF),
and MF FRR (Ext/MVF)—or VAS values after exercise (p>.05). For thoracic excursion after exercise, the BE group was
significantly higher than the SE group (p<.001).

Conclusion : We found that FRP and respiratory variables increased significantly after SE and BE for 12 weeks in CLBP.

Thoracic excursion—a respiratory variable—suggests that treatment was more effective in the BE group than the SE group.

Key Words : breathing exercise, chronic low back pain, flexion relaxation phenomenon, thoracic excursion.
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Fig 1. Functional task, (A) Erected posture, (B) Flexion of the trunk, (C) Maximum
voluntary flexion, (D) Extension of the trunk,

fob
Ijop

230| 2t

0%
fo
ofm
rigk
Ral
10
mHl
nor
=)
e
o)

0z
=
foi
o
rE
1>
2
=}
pall
rr
08
oo
—_—
N
\‘



thetserelst=|x| M7d mi1E

FRRo| 23] vlad= Ao|11, MVFo|A & &
uhog = 740]\:]—(Marshall & Murphy, 2006)

Al A= A

(1) 71ek =57A 54

A e A% AES 2] A8 AEARA
(BSM 330, Biospace, Korea)E ©|-83} Tt

2 #ddA= 54

2 AFoA 5F w1, B8 A A, AFAEEe

FelolgaA DA% A 24S §)3) 29
7](MyoTrace 400, Noraxon Inc Arozona, USA)E
Ah(Fig 2, 3). T ZAHAE A5 9 uFH A FFAA]7]
7] Sistel A FA £910) AR AAT T LR

&< olgslol WRE AU Bt

R

Fig 2. MyoTrace 400, Noraxon Inc Arozona, USA

Fig 3. SEMG Sensor placement ( Multifidus,
Erector spinae)

A5 1 em, F7F 7140] 2 em?] =g Aol Fzlx|o]
© 2/H2(AgAgel) A& AR 2= A%
E(sampling rate)2 1,000 Hz2 AA3FA L,
G el B2 20~500 He AAste] We| 34 S A
W, 5% wd, ¥ Al 4 259 24= 4Z= Root

Mean Square(RMS) #2& 3}9ith

e N Lo 3o
ke
r
o
nHN'

) 7Hd +2Y A
T ol ST S EE ARE YolEY] §

3t 71&59-8] 9= 4 =4 H(cloth tape measurement
technique) &= SA4sItt 7t598 &548= 471
3 2 24 F7F W A=A 4=(intraclass correlation
coefficient)= 810 A 912 w]$ AFHE7} =2 FHALO|
th(Bockenhauer 5, 2007).

2 AoA = HAAE HE=E AA g AdEelA A=
7182 g o7 7V EAE QAAAH T
7ta5d =dlE S5 19 Al S+ 2
g Ao A Aol E TESE A0 ARE A}
2519 tHCahalin =, 2002). TIAIKF W2 35 =450
Btk o8k h

@ A =
BT L
ok A 65719 of
bridging, swiss ball partial-curl ups, supine bridging with

RN s 2R w4

A x| o] P Al 2-F(side

E1>' 09‘:‘

o=

single leg raise, prone bridge, and quadruped exercise)< 3
3l a, F WA 63 Toko] dSoe AQA BES o]
31 A Ho| EAA st F(swiss ball push-ups, swiss

ball single leg holds, swiss ball roll-outs) > = %343} t}.

SHE LB SH gy AT Y o 5
& Adg Aot o) 99 BES AL 25
A AR Aol g AT Agstel s
1 th(Marshall & Murphy, 2006).

35Tl ol IRV T

m{o{t
=)
ol
il o]
£
1)
=
=1
i _]:lo
|o

gre] =3} ol “0“\171% Zlgolt 1) 2

128 Journal of The Korean Society of Integrative Medicine | Vol.7 No.1



golx 5gae
WS &

125 44 &

3. A= BA

ol

HE 22X K-S(Kolmogorov-Smirnov) 7 Aol <]3|
AEEZE dSotl ddA=9] 4ty EA4S 4=
7] 915kl &EARAS AAsHAth 42 FA
2]+ SPSS version 19.0 7 EE:L%*% A3 &
AR -2 AAsH7] Y3 & Z o =052 A3}
Atk g Ae] dRbA A4 ‘:Hd X]‘% 75448 A

=2 $35te] &3 t-7=(independent t-test)S ©]-&3}

ol
-

o 2

o:
ul

Fig 4. Doming of the diaphragm technique

ol

> )
= olE AR oot Bl NS HAT. 2 ARA g gy g gyers v, sEWs g A-F vad
= A9 Hof| A 7hESElE AL Zujw 7R} ol5to] TS HE -7 Z(paired t-tes) S o]-23FATE ZA)
g ofgfo] £& Pof &7tERE AFYEt) 3) ThEe-EE 5 Zc} 7+ 23lo|9 b, TEWS 7ro] v o]3ho]
LA AEH e BHRoR A ol el 7t =PI E -5 (independent t-test)S ©]-&3| Tt
F AEal Aol gA doju=A] 243 o #
FE8A sk WEF ]/\1 7P§“'}°1 019}5“3}- 4) o] &}
w4 1) 428 55 AR hT A4, 2 o e 9 ST
o d TFHET ol 3) FEE/I/IEY TF 9iY ZH
. _ 1. Ao date] dukd E4
5, 4) A TEE, T5EEY A4 fAY Eeka
25 &+ 49 g gk <14](Chait ,
A (Chaitow 5 0F 7 ATUAREL A, e, AF, A b
2014) A¥ =

ol Aol7k gl AR Ueh} FANS elst

A, creret AALG BE =, BFOI AR
§]— |
A Hp>.05)(Table 1).

Table 1, General characteristics of subjects

Group

General characteristics SE (n=15) BE (n=15) t D

Sex (male/female) 6/9 6/9 0.000 1.000

Age (years) 42.40+6.93 40.93+6.45 0.600 .554

Weight (kg) 65.45+6.78 73.54+28.41 -1.072 .300

Height (cm) 167.11+6.00 166.07+7.05 0.406 .688

SE; Stabilization Exercise, BE; Breathing Exercise
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a7 Z7LetTHp<05). BFWSQ] The 9 SH  (pe001), VAS ol § F BEo|A &5 ¥ $ol5i7] 7
dol T mEOH &5 F SosA Z7lelAR 2HATHp<.001)(Table 2)

Table 2. Comparisons of flexion relaxation ratio and respiratory variables before and after exercise in two groups

Variable Group Before After t P

SE 1.30+.83 5.4043.79 -4.292 0.001™"

ES FRR (Flex/MVF) ”
BE 1.05+.19 5.14+14.09 -3.803 0.002

ES FRR SE 1.73£1.97 13.14£9.90 -4.362 0.001""

(Ext/MVF) BE 1.34+3.52 11.1249.40 -4.019 0.001"

SE 1.25+.55 3.80+3.38 -2.756 0.015™

MF FRR (Flex/MVF) »
BE 1.61£2.00 5.03+4.82 -2.504 0.025

SE 1.61+1.22 9.1149.69 -2.879 0.012"

MF FRR (Ext/MVF) .
BE 2.34+3.97 9.82+10.89 -2.404 0.031

SE 2.39+1.04 4.17+1.16 7.652 0.000"

Excursion -
BE 2.23£1.07 6.13+.81 -9.378 0.000

VAS SE 5.67+1.29 2.46+1.18 7.906 0.000™

BE 5.13+1.18 2.66+1.17 7.337 0.000"

ES; Erector Spinae, MF; Multi Fidus, FRR (Flex’MVF); Ratio of SEMG during flexion to SEMG during maximum voluntary flexion,
FRR (Ext/MVF); Ratio of SEMG during extension to SEMG during maximum voluntary flexion, VAS; Visual Analoge Scale. SE;
Stabilization Exercise, BE; Breathing Exercise.

p<0.05", p<0.01”, p<0.001""

3% 7 ol v, 5594 g Hlm 3 VASErOl QHUsH ST BE SEE W LF ¥

ujiol A ol@ Aozt Ylthp=09). 7hs 9] &2

a0l gl W4el BS FRR (FlewMVF), ES FRR  ¢) glo 4] QP43 8520t 55 2520 &5 T 4
(ExtMVF), MF FRR (FlexMVF), MF FRR (ExtMVF) 7}k OI5HA F7 oA tH(p<.001)(Table 3).

Table 3. Comparisons of flexion relaxation ratio and respiratory variables between exercise groups after a training

Variable Stabilization Ex. Breathing Ex. t P
ES FRR (Flex/MVF) 5.40+3.79 5.14+4.09 184 855
ES FRR (Ext/MVF) 13.14+9.90 11.12+9.40 572 572
MF FRR (Flex/MVF) 3.80+3.38 5.03+4.82 -812 424
MF FRR (Ext/MVF) 9.1149.69 9.82+10.89 -.189 851
Excursion (cm) 4.17+1.16 6.13+.81 -5.348 .000™"
VAS 2.47+1.18 2.67+1.17 -464 646

ES; Erector Spinae, MF; Multi Fidus, FRR (Flex’MVF); Ratio of SEMG during flexion to SEMG during maximum voluntary flexion, FRR
(Ext/MVF); Ratio of SEMG during extension to SEMG during maximum voluntary flexion, Excursion; Difference between maximum

inhalation and exhalation excursion. VAS; Visual Analoge Scale. p<0.05", p<0.01"", p<0.001"""
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