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Received : 25 March 2023 Objective: This study aimed to investigate the effect of a combined functional intervention

Revised :18 April 2023 program on the pain-related questionnaire, the erector spinae contractile properties, and

Accepted: 24 April 2023 trunk extensor strength of prime-aged females with non-specific chronic low back pain.
Method: 16 (female: 16) prime-aged subjects (age: 60.88 + 6.09 years, height: 158.16 + 5.58 cm,
weight: 59.05 + 9.44 kg) participated in this study.

Results: Except for Tampa Scale of Kinesiophobia all pain-related questionnaires revealed a
significant decrease after the intervention program (p<.001). Tensiomyography of the erector
spinae revealed a significant post-intervention program increase in the maximum radial
displacement (p<.05) and velocity of contraction (p<.05), however, there wasn't a significant
post-intervention program change in the contraction time. Additionally, Trunk extensor
strength showed a significant increase post-intervention program (p<.001).
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INTRODUCTION

TaE AN 2 3 XtSeHE Ao =EE FMelE
2T 2547 Hezof «E&21 JCHong & Shin, zozo)
HE0| AZLIHIO|HAZLAUS 19(COVID-19) 22 Qlsf| &Ly
O|_|§—°-| %I)é’l- AOH%()")\-l )|\_|7(1| s‘iLEEt 7|-A DI xl.AI AHgl-_o_| =
7t 89| W2 W37}t LIEHGCHCastafeda-Babarro, Arbillaga-

Etxarri, Gutiérrez-Santamaria & Coca, 2020). 0] & RE2 ™
X Q72| 80% O|&0| o sHHE2 AuSl= I =3
Moz M MAXCE I 2 B BN B SILE En
|1 O M(Daneau et al, 2021; Hartvigsen et al., 2018; llles,
2015; O'Sullivan, 2005), MZE0| =1 HEE PHd RE0=2
LHste EXS 20 UCKTsuji, Matsudaira, Sato & Vietri,
2016). 2Hd 282 12F 0|¢el 7|2t St X|&HE= 8§52
2 Holg|m, 2tf 90% HE7t S FEHS LY 4 9le
S0|8 Itd 282 = 2FECKOwen et al, 2020; Qaseem,
Wilt, McLean & Forciea, 2017). 0|23t @82 2|5, 2|,
Ar2|H, dg 2al 59| el R0150| 42 ARE CHXHY
Hol Fogte 547 XSH2 2 HA|Z2
Caneiro, O'Keeffe & O'Sullivan, 2016).

e as2l FEES 30CHFH 60CH 7THA| A H (linean2

2 375, UHM|Q| kot oyt 2t 20| ACHHayden,

Ellis, Ogilvie, Malmivaara & van Tulder, 2021; Meucci, Fassa &
Faria, 2015). £, B= AYCOHOM 00| HYLEL REE

=2 SHE HEILH, &2 AFEE0 Hl5] =elS0AHNM
RECE Ot MNE Fo7t O A LtEHCHD EAED
QCt(Jarvik et al, 2014; Maher, Underwood & Buchbinder,
2017). =3tEl 0)do] o HIsH 7t s S2| 2|0
P27t £l= 20| Bon, diHez AR 28 829
ZHZ Q8 oy =2126.1%)0IM Fd =2I(11.8%) 20t o
=2 88 FYEO| LIEFHAFTHJacobs, Hammerman-Rozenberg
& Stessman, 2005; Meucci et al, 2015). EESt o{H2 7|A1™

rEOoZ QI EX S9Z0| AlStH, £EZt WIS Yo
MooA 7L Qo ARE X|XK|, 2HX X7 ME, 4™ 5

71& QXA MM, Fo HE I:“’l BRI |751 Q9o
ERH 9 B0 ojd0] O =2 83 258 ZHste &
30| QUCtD E N E|ACKSubramanian & Venkatesan, 2022).
O|NME, AHM7I =& 0ol HIEO|H THY @& BXtE

o
42, MEsks fol A ME|AMEE 20 §2 =Tt Col
M(multifactorial) &/210| o0y, HAFOl AAM Mz 5 gl

ZEMo| ZAAZE O|0E = QUCHVadald et al, 2020). [H2FA],

HEO|XM Ot QE Zom ALY =2 oA SHX}IO| AH9
S SHAIZI7| ffEl oY S etstE figt 22|7t sttt
OlA} X|
Oo

2 XgoMe
=

oY 289 X WHoZ 25
1IXEo 2 HESHD et

o
=
al,

RUCHHayden, Ellis, Ogilvie, Stewart

QUCHO'Sullivan,
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2021). E0HHQl 252 Q822 QIof| LiEtLt= MZH A
o 7Y AT Vs o, 85 dA S2 M R
AAIZ 2= ACKSuh, Kim, Jung, Ko & Ryu, 2019; Wun et al,
2021) Yutxo 2 QFo| oY W A3t RECE EF 58

29| 7|59 JME 2EZ 3t T OMEL} 250| 4y
*f o AX|EH CHE HEHS &1t HusRE I S5
X 75 FHoi N "% At AXo| MO RN E =2t2| OfX|

7t UCHGomes-Neto et al, 2017; Smith, Littlewood & May,
2014). X2 30| OHEAM SE2 H|ESIY 0y LES A
of 2% 25 X L0 502 Qs 85 W J|sH H
of 7iM0| o ZHEO|2Hs BAH X[HEH2E ALl

Cl(Frizziero, Pellizzon, Vittadini, Bigliardi & Costantino, 2021).

Jpi}, B3 25 X WY BNE Y AR 25w
AFo|n|, HISOIY THY 250 SHOl MBI M2n
315 20l So| CHARel QI st Zut Holg ms

¢ g Ol AFo|c
MEtA, £ G HISOIN BHY 982 4 I 082
Cj4oR 4F 2o BN J|5 25 X T2 Hoi7}
MelAbsls eolel §3 Y MEX| Zilet 2502 olg
FEH W U EHO| US4 U= HFTYDO HH 4
2 < o

>
O

r

FCHGoubert, Van Qosterwijck, Meeus & D.
HIS0|M Ttd 29| o X 2talE —?—|3F -'é'.f'-f

Ol& &4, ot
Hol 28 SM =203 7o 7|x X2 E MAlSk=H =
Eo| RULE
METHODS
1. A7 CHAt

2 A7 AAE 85 HA Bzt 5T 0| 40| H(Shafshak
& Elnemr, 2021), S8 HE|sHA ol AY &= glen,
ZEo| 71 A Hxtetn HAL|= HIEOA B 282 A
1 e 50~65M12] i o 168 S HY2E HA[SHRICE
£l 529 7|5 25 SN Z2 3o Folo| X|Fo| e
AALE M7ESH7| st "o HZ4e X Es M A
AN Fof2 Qlsf U4k Mol Mto| gictr 2t SE ot
aAtE M-SR, X2 670 Ol 2244 X AMEA
Zgtez QIgh =& O|H0| UL oY Y, A #E o
Z MEZ WS S0t 22 5T HalstA elo] e &
OlF Bt R& 2Xto| R M3t 2 A= QIMClst
o 7| 2rdH 22| A2(INUIRB NO. 7007971-202108-005)0|
52 BAE T T Aol ZE D™HXE0A M
% 25 SN ZE2IOHO| FHOSH7| © AT W2t Ao
Oigt 23S ot HOQARL SO|ME ZUCE O|qT m|H
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54 Lee, et al
Xte| MH& EML <Table 1>1 ZCt.

Table 1. Characteristic of participants

Variables Value
Sample Size (n) 16
Age (years) 60.88+6.09
Weight (kg) 59.05+9.44
Height (cm) 158.16+5.58
VAS (cm) 5.94+1.01
KODI (%) 34.38+14.01
PCS (0~48) 35.50+12.53
TSK (17~68) 39.19+11.82
FreBAQ (0~36) 20.44+10.20

Note. Data are mean * standard deviation

Abbreviation: VAS; visual analog scale, KODI; Korean version
of the Oswestry disability index, PCS; Pain Catastrophizing
Scale, TSK; Tampa Scale of Kinesiophobia, FreBAQ; Fremantle
Back Awareness Questionnaire

) MZH §F A HE

ditdoz @89 HEO| ofsl CHaXt7E 2 BAS=
AZA AAb A (Visual Analogue Scale, VAS)7t LS H(Aoki
et al, 2012), Ol= 10 cm2| %M 2{0fl 02| & HUSHAFE
109 012 At B2 HAIE M 2o XpAlol 8T F=
£ BAISI0 "II6HH, 4 cm O| &2 EAl= §F HOE o
o 282 Tt W o BS=H Fao W

ES
E Hari QUCKKliger et al, 2015; Shafshak & Elnemr;
)

(2) sHojT 2AQAER| Hof x|

HIS0|X OHd Q& 2tAts MA 7|59 M$Hol ATt X}
F BE|0 QO M(Frizziero et al, 2021; Kim & Shin, 2020;
Sipaviciene & Kliziene, 2020), O|0f [z} Crtst 744 FdE
LIEtW= 107HK| &=0lM f&S E7Mt=d 71852l o
EiE X2 LtEtl= HHO 2AQAEZ|(Oswestry Dis-
ability Index, ODI) &&X[7} AtF A& EICHChiarotto et al,
2016; Fairbank & Pynsent, 2000). Jeon, Kim, Kim, Lee & Park
S (2005)= ODIZ &3t 7te| /&S &3l ot=0fT Korean
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Oswestry Disability Index (KDONE 7H2st0] Az|MHS
oo, SR St=0lA 22| At8Stn ULt L3 KODl=
Rt Foi -0l MEE = A

(Kim et al., 2005).

(3) €% m=3 HE
£% m=3t ML (Pain Catastrophizing Scale, PCS)E &
1322 FYE0 e, 2t g=0ict oS ofL|ch ~

Hohtx| BoIM HMIAstn, F2 §FS Sl
FEEQl Mzto|Lt =22 BIISHY| fls) 28EIC
(Walton, Wideman & Sullivan, 2013). PCS= 2tM Q& shX}o|
S5 HEO| Oig SF Tt=2tE Dst=H f8% MY

L oo o T
0

US| A S H(Ibrahim, Akindele, Kaka & Mukhtar, 2021), A
e

o =
ro o%
lo ox
L

0.

N
-

(Tampa Scale of Kinesiophobia, TSK)= 177}
HEX0|H, as Xe| 2 Ao gt &
Ol Chet S22 E7te I AL83t= Bt
ME[gh 4= = HIAEO|CHSwinkels-Meewisse, Swinkels,
Verbeek, Vlaeyen & Oostendorp, 2003). & H4= Hl= 170
M 68THX|0| FIt =25 O 2 FE32 IS,
7EE TIELRE 52 o JHE WE FESHNorris &
Matthews, 2008). TSK E7 2 BHAts 7|82 HS
M ZoH7 e @20l B2l AF X L4 Weo| &

o7} HstEls Ho=Z ZHFEICKGregg et al, 2015).

oF ox o

(5) A x|Z= F7t

AH| X|ZH= H7HFremantle Back Awareness Questionnaire,
FreBAQ= ZHd 2&0| A= AtEE2 £ ANH X2}
4517 o iU en, X2| 2l
O|Ck(Nishigami et al, 2018).
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= B2l 10%01M 90%2 +=H3h=0 Zel= AlZHCon-
traction time; T)S &3} % CHMartin-Rodriguez et al,, 2017;
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she 289 VAN 542 STY + Ak 28 45

rg Ih o
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A
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Figure 1. Measurement of tensiomyography
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2017). 2& Zits &Fs gt

oFl

T Y= LESIALL

Ve(mm/ms) = —o
c(mm/ms = TerTd
3) Mzt MHE 2H

CHERIEel Mk HE 2ol 232 FFo17| A5ty B2
A|(TKK 5402, Takei, Japan)2 AMESIALE 58 @2 HiZ
HA LEo| YE2 15 cm = B MM &2 T
o = &7t £ F20 B2 A £E0IE at

2 21

szl 2 HES 8 & A0XZ Y72 X|ABACH

(Figure 2). 8 Al £7] 20| 52| AM2|x Q42 HFA|Z

4 QEE Bjon, & 230 B 7[3E Hois0 B 3t
A

oz ZANE MESIUC

FHCHSmith et al, 2014). EE$H

=2
M 7|5 RS (functional training)2 H& S}
BECH(Tsauo, Chen, Liang & Jang, 2009). [LH2HA], & S0 M =
[e:]
AN

SO|% BHy 95 B §3 ZE U 15X
| =] Iel
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56 Lee, et al. KJAB
Table 2. Combined functional intervention program
Exercise Intensity Time
Warm-up Foam rolling & Stretching Pain-free range 10 min
Bracmg.& Hollowing 1 rep
Bird dog .
(5-sec contraction
Dead bug :
Sector 1 . . 5-sec relaxation)
Hip Bridge
) 20 reps / 1 set
Back Extension Total 3 sets
Plank (side & prone)
Main Thoracic r.nOb.'“ty exercise 12~15 reps / 1 set 50 min
Sector 2 Hip hinge Total 3 sets
One-leg deadlift
Push-up
Squat
Sector 3 Split-squat 15 Tzc?tarlegssétl set
Shoulder - press & lateral raise
Biceps curl
Cool-down Foam rolling & Stretching Pain-free range 10 min
Table 3. Result of pain-related questionnaire
Variables Pre Post t P
VAS (cm) 5.94+1.01 2.81+£1.53 7.340 <0.0001™
KODI (%) 34.38+14.01 20.75+12.69 4482 <0.0001™
PCS (0~48) 35.50+12.53 18.50+13.50 7.184 <0.0001™
TSK (17~68) 39.19+£11.82 32941741 1.929 0.073
FreBAQ (0~36) 20.44+10.20 10.38+6.83 4.244 0.001™

Note. Mean + Standard Deviation, **p < .01, ***p < .001

Abbreviation: VAS; visual analog scale, KODI; Korean version of the Oswestry disability index, PCS; Pain Catastrophizing Scale,
TSK; Tampa Scale of Kinesiophobia, FreBAQ; Fremantle Back Awareness Questionnaire

CHGordon & Bloxham, 2016; Niederer & Mueller, 2020). =2 ME 7| Qo 8 B2 +A-™(Paired ttes)S At
32 FH 25 - 4o 28 - H2| 2822 12/0] 702 St FTH LHol AP U At HF At ¥l H| WSt
OS2 F 23, T 47 ¢ THEQC} 25 2O MR BE SAXQ Re+=FE2 p<.052 MHHSIRULCH
A4S & Ol ZA1Ha HX ZAF 5HOE 2HEQUCE
(Table 2). RESULTS
4. 34 =M 1. 83 &H H4EX| Ant

2 Ao +=TE 2E OOo|E= Window & SPSS &2 S35 e AEX|Ql AP 3 AL

T2 version 26.0, SPSS Inc, IBM, USA)S st WAl & X 2|5t

Hlm 24 Z1}, TSKE
I}

=3
— T
2= BN HF 2tel {olgh Xo|7h LiEktLt

—l =

ZHXHMean + SD)E AHESHYICH 2ZE HIO|HO| Cigt " (VAS, #s = 7.340; p = 0.000), (KODI, ts = 4.482; p = 0.000),
M HHEE Q8H Shapiro-Wilk testE MA|SIROM, 1 ZAI  (PCS, 45 = 7.184; p = 0.000), (FreBAQ, &5 = 4.244; p = 0.001)
"ol HBE[UCt S 7|5 8 M ZEIMO & (Table 3).
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Table 4. Result of Erector spinae contractile properties

Effect of Combined Functional Intervention Program on Changes in Pain and Contractile Properties with NSCLB 57

Variables Pre Post t P
Tc (ms) 21.80+7.47 23.15£10.29 -0.577 0.572
Dm (mm) 1.80+1.00 2.24+1.24 -2.730 0.016
Ve (mm/ms) 0.04+0.02 0.05+0.03 -2.162 0.047

Note. Mean + Standard Deviation, *p < .05

Abbreviation: Tc, contraction time; Dm, maximum radial displacement; Vc: velocity of contraction

Table 5. Result of trunk extensor strength

Variables Pre

Post t P

Trunk extensor strength (kgf) 35.60+14.14

58.96+17.74 -6.863 <0.0001™

Note. Mean + Standard Deviation, ***p < .001

Abbreviation: Tc, contraction time; Dm, maximum radial displacement; Vc: velocity of contraction

54 2
HAEI|UTOl 5 SHO AR X AR HlI 24 A, T
£ Zto| ROl K07 LIEHLEX| g8tOLHAs = -0.557;
p = 0.572), Dm(ts = -2.730; p = 0.016)2F Ve(ts = -2.162; p
0.047)0 M= F2leh XtO|7} LIEHGCH(Table 4).

3. Mizk M 28 Zat

Mzt EZol 23| AP 8 AbE HlW 4 21 5F
X

FO|Zt LIEHHCH s = -6.863; p = 0.000) (Table 5).
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