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Comparison of Rehabilitation Programs in
Traumatic Low Back Injuries with Industrial Accident
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?Major in Public Health, Keimyung University

ABSTRACT

Objectives: The purpose of this study was to investigate the effect of intensive rehabilitation programs on pain,
range of motion (ROM), lumbar muscle strength, core muscle endurance, disability, and depression in patients
with traumatic low back injuries and to compare the efficacy of this therapy with that of conventional
rehabilitation therapy.

Methods: The study was performed with a retrospective medical chart review of patients with traumatic low back
injury referred to the rehabilitation center at the Daegu Hospital of the Korean Workers Compensation and Welfare
Service. Forty—four patients were allocated to either the conventional rehabilitation group (CRG; n = 22) or the
intensive rehabilitation group (IRG; n = 22). The CRG group patients, who received 30 —min therapist—supervised
physical therapy and modality therapy five times per week for four weeks, were compared with the IRG group
patients, who received 60—min therapist —supervised physical therapy, 30 —min therapist—patient 1:1 matching
rehabilitation therapy, and modality therapy five times per week for four weeks. Outcome measures were a
numerical rating scale, ROM, lumbar muscle strength, lumbar core muscle endurance, thickness of lumbar deep
focal core muscle (transverse abdominis and lumbar multifidus), Oswestry disability index (ODI), and depression
(Korean version patient health questionnaire—9).

Results: There were statistically significant improvements after treatment in all outcome measures in both
groups (p < 0.05). In the intergroup comparison, NRS scores on the activity and thickness of lumbar deep
focal core muscles increased significantly more in the IRG than in the CRG (p < 0.05). There were no
statistically significant intergroup differences in NRS scores on resting, ROM except left lateral bending,
lumbar muscle strength, core muscle endurance, ODI, and depression.

Conclusions: We could confirm the superior effectiveness of an intensive rehabilitation program compared to
conventional rehabilitation therapy in patients with traumatic low back injuries.
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2003). o2 lsf sjj&Atol et &gt N g2= A
2213t Ygxl, AREA FH AR oA F23 ol
7F "ok 852 d=4A4 A% S0 7MY &9t dge
2 FGAY Beto] FHES 0%l EotH, 3 A|-H9] &
HE2 12~33%C] E3ttiWalker, 2000). AFAA 12
g o7 AAIEY § 852 FIAI7IE o9 A%
o H%7t 71 ot A8 g AFEF 240 o
29 953 9 INke] 4, St Aol 5 SEA 4
Hog ek RS2 20149 ¥ 11,6920
A ArdA s &2 135 B 5 2F 9%l sHgstlth
(COMWEL, 2015). AtdAsiz2 QIet A-F-Fol 3L
A 889 HlEE H& w24 2016H0= HA A
Aol B2} 7,876 5 2,737HLE A AAdA ] &
A 35%] sidete] 282 HoiHlE Awoldtt
(MoEL, 2016).

slE|eA) RS B85S T4, AlA7] 5ol
o} FAMYGRE AR £o|7] A= o
s ZEIHE0] ZFZHol|1 HYFHOoE L
ofof 3K Chou et al., 2017; Qaseem et al., 2017).
slEjEAdolAe] 28y QLA g AN € &5 W&,
SAA S5(flexibility exercise), THEH &S (range
of motion exercise), AHATE-&5{cardiopulmonary
fitness), ©27338k-5(muscle strengthening exercise),
2Rt 5(muscle endurance training), 4173
ZZ85(neuromuscular control training), =5A|&
(manual therapy), 0] 9F¥3} 25{(core stabilization
exercise), 9834 7]%525(dynamic functional
exercise) 52= o|FojZlt}. slE&AFoR Qg 8%
o] A g0l AojA ot 7I¥Ee] A= A4t
AHog o] Y=t ol o] YPLLFAEE F
of 7]&o] Hw 7} 583 AJE= Fo] A3} 5
oltiStuber et al., 2014). Panjabi(1992)7} Fof <t
A3te] dZ AR o]0 859 ARE 9T &H
< Y dFE0l olFoA HtHPanjabi, 1992
Smith et al., 2014).

ARSI R QI sl & WAk B5, 4AIA7]
M, AN E HATA7]7] e HEA
Ql AgA =7t dooit. ey M7k ulEek A%
B LA 5p71E AFA S SR Aol &85t
of 8o &AL Fo JFARA LA =T}
A=A Zoh= AAoATHHIRA, 2018). ©]& <lst
of I7Ho2E SEAHE AR QIR AJEAE
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om, g} 7icle]l SlojA= 49 A
| Agto] At AR TAE A
2ot AREY 292 HYd I ZEEXI®
A GHYEL AAA =2 Qg slejY RS A
Az Slof 20179 19 o|A7HA = AZREA S &9t
-5 A w(therapeutic complex exercise) 8= 47}
F&oto] AL A=E AlPsto] Aot EdEAE
A8AR] WS 9 7 sto]l Z7ACIHE ARHEE 2
Aok 715EH & 308 ol AAE sl
Aoke d=4A E4 Aloll AMSh= olgted 7t
ITHHIRA, 2018). AFE O] 283} AAows &
+ MOEL 4o} 7]3Q1 S2EAFHLE LZ47
ol 7F¢ & HISZ AAsk= ARfigAECA Qlod
g 4717} mEste] YSALEAE7E AHZ Al
A Zotal o|& Qlste] 4K EAE0] AAEAE
fofgo] FI=HA e AU olof J5H
olx BEAQl HEA=E Aol A Al 7= N
dsielon, 2017d 1€5E A1 A= 1%t si2)&
F S L= o 4l AlY 7124 “SlE A
FAZZE T3 0] AP JTHCOMWEL, 2018).

AR S8 FASAgE IS id 3087 S
SARREL o] Fo|AH 7|9 A5} | i
AN 5} 2F5AEE sHFol 2472 30&, 904
AFE 5= A =T S5 EE o 7T B
S o]&sto] TAVFEHEY 9 {5, ol &
g 9 I A3t &5, B AF xR I 5=
ARt AddAo] 9A HeHHoR Agsk= Aoltt
(COMWEL, 2018). AHf HASALZ=TH] 7ol
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7F Sl FE2 AZA R A A AR S A
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Fof QHES}t 52 WY HFZHLE APFE & A
=t Aol

SUeollA 850l gt AR A SRIgH
A= Eol olFofFt. 1By thREES QA 5T
| obd A4 d9e357S 2= skl 2
LERE, 798 5, AR, A4S 2
5, 2o A3} &5 5 T 7HA A= 7ol gt
Iy B4 AFEo] & o|FoA HtHGrazio et
al., 2014; Gordon 2016;
Saragiotto et al., 2016; Coulombe et al., 2017;
Kim et al, 2018). 59 Aol= o= EAYTH

Q o:‘L O > 1 r]r
(o]}

r
Q.

7

—_—

o2
oy

-

I
oN

o o & rp
s

and Bloxham,

www.kiha.kr



238 I - ASH

0

¢

&4 Aol lolA A5 TE ERIg A=
7o Aot FUiQlolA =t 255, 8554
o )

g sEIEAgEAl oA A=A EAE A
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1. G5 AA

£ A= P sl A 55 &Y 5 ol
AA715 D i & 234300 oA 71EY 1AARI
AR 5o} vHlwsto] At JdE AR JASHLEZE T
o] | 2 g5 dotE 7] fI5to] B FAY -t A
2 A gotct AGA 2 g E SRtof|A LAl o g
sl Al4let A =7t 7hssh 71&9] R 5o} v WSt

43t A5 B S A0 =R AAEE AR JSA
g IS AEH0 R AFch=s A2 A &2 9
Hj &= 210 & AlmE|o] 7219 o AE AYsHA] &
stlom oR7|E RANE B SFH ATE AP
ot 2 A= A2 944 Helsinki A10] Yztsto] &
AEAE QAT 71 EE2LI(RB)Y 5A(PO1-
201712-21-003)= 1L A gstqict.

5)2]7]-57doNE B7Fot= 21 Oswestry disability
index(ODDE F8 ¥4= 511, A A sfet AR5} AFaL
2 1% 52| A e R St o] A& 7%
2 olo] HE $£E AESITHGuerriero et al., 2000). 5
Ol4== 5%, AAY 80%E 51 G Power(Ver 3.1) 2T E
o] Z2 TS ARESlo] A RESEAESIRS T A
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2. G5 CHe

2 A7 JHe=E IRt dE&des 8554
(lumbar fracture)o]W YA =71t EEZ(herniated
intervertebral disc; HIVD)o] ¥HAsto] R AIHHE 6
7ido] AuA] gkgkow, 55 $AB7H = (numeric
rating scale; NRSYd 43 o/d?l 1= 201749 195
20179 129714 S2EX T 1Y A2 EAE
oA F 4 45 o] AZA EE AT SRS 2=
SHATE o2 Q1% 5jEjAto] ofd %, B 85
Z740] AE A%, 204 w9t 754 o)1 A, A&
*H(spinal cord injury), &5 (stroke), 44 H&EAr
(traumatic brain injury), A174%3(plexopathy) &
S A5 AE B3RS Ak AR, AYs7] (cardiac
pacemaker)E AU AL, B42QI QAo E7Fs
ot =2 A5

QR7EXRARE Bote] X 9 A9 th/fo] d= TRt
67g0] ERl= o, A EY SRF= A AR S
A Z g JAS HEO S8 sl (intensive rehabilitation
group; [IRG)2E, ZAZFHE 9 A-FAH Y TRFEA 7]
2o AEE 1A JEARE W2 L2 R
(conventional rehabilitation group; CRG)2.2 &
ot & Ay} JEE BRI HE A-8oto] ZF o+ 22
A dFsitt. i I T JFI|ES Boto] 4 &
QFo] A= Ayt o] H7F A ARSI
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oy 714, #d7Fs&, Aol AR =71, uhAHA] 59
TR B7HES AIFYsTt o]of REo] AdT-2 AEAY
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Table 1. Rehabilitation intervention in intensive rehabilitation group and conventional rehabilitation group

IRG" CRG'

therapist—patient 1:1
matching rehabilitation therapy

therapist supervised physical therapy

modality therapy

30 minutes a day,
5 times a week, 4 weeks

30 minutes a day,
5 times a week, 4 weeks

60 minutes a day,
5 times a week, 4 weeks

30 minutes a day,
5 times a week, 4 weeks

30 minutes a day,
5 times a week, 4 weeks

“IRG = intensive rehabilitation group; "CRG = conventional rehabilitation group.

FHTable 1).

= AR E= Ao R Qe I& &
gt LA 5 F o] FHet A&kt Aol 95
A ARERoH, ZEAA A HAE ECX=A] Q5]
A A=At AP iRt StolAl e AR F5=
A E 5 15, §AY &5, WEHEAE, AHAT
g5, TSEE, 2ATY &5, AT 248,
LA R, 70| Y%} 5, Ve lE AE I
oot Ao A= A AR A7 A g R wi e A
A EE Bl 27 Bt B& g5t At

hY
S
¢

o

o
Y
=2

4. 3t LY
1)&3

A 77|17t 5 559 WMol Eshl Ao avE 3B
7Fl7] NRSE ARSI o H, 55 B7he A=A A4
7= 5tofl S EUTE NRS= B5°] fie 492 087
E] Al&Fsto] S413t E50fl sigshe 108714 15 @
O] AR Ygd = o] et & slElEg SR =7
U= FHA] FEESY AR A 559 A=
£ T4 A(resting)?} E-Al(activity) 2 Uo] F7}of

Gh:]-.

%

5219 A7 =5, A4, S 25, S 2
o] 491gFo 2 =4 E| ). 3, A1 9] Hol= FaFH
HELFHLe ZHol qlo] g (validity)2t AlE®
(reliability)7} =2 X8 AAM|(digital inclinometer)
ZH]91 J-Tech® Dual Digital Inclinometer (JTECH,
NewYork, USA)ZE AF2-5lo] AMA(American Medical
Association) 439 W 0 2 ZA5FHHDillard et al.,

2) 5]2| HELEHQ

4
ol
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1991; Rezvani et al., 2012). 3|8|9] = 233 9=
T2 F 719 ZZol= FAAA, 7FsADE RAlol=
Jamar EZ® 12.5 Goniometer (Patterson Medical,
Warrenville, USA)E AR&-dlo] A5t

3) 52 24

szle] 2 2Ye SAY £5A XY 2Y 57
Al Micro-FET3® Hand Held Muscle Testing
Dynamometer(Hoggan Scientific, Salt Lake City,
USA)E 0|85} 24| thLarson et al., 2010). &
9] 43} AAA Y T34 T2 2 3 BEE S H
low, B Fe(newton; N) ©H= 7] =31},
51219 584 &8 S oy H|E tEE e o
AL 90k I, FETEL 90k SHAA g2 &}
Aol A A egsFAT.

4) 5i2| 22X |74

o2 FALEY 2AFEL J=d BslA(prone
bridge), & E3X|(right side bridge), & E31X]
(left side bridge)2] M7FA] AFA|o| A ZA|AE o]-&o}o]
24 =] Kallings et al., 2009). A= A 7}A] Z+2¢
O] A& et BEE A1 E F-AI5H, B7FRf= SR
ZHA FAZE IR A o= §S) E S H7HA Y] AlZhS
S5t 7185k, SR ol AA FHAA
(neutral position)”} FUAAY 2FATRA|(lordotic
posture)= A|HoJ| Go|d wj7}x] 2] AAE HEsIL A
& S5k

D) of2] MR SHZFO S

o] MY FAIXA F=Hloll 7 S 83 AF =
& 59 FAE Z7ote] FEfshy Fof PFekE Bt
oF31A} 8T} 223= GE volusion S6® ultrasound
machine(GEUK, Sungnam, Korea)JH]& A5t
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1, linear 7.5 Mhz probeZ ©]-83d}o] ZEZLo ZAS

245193, curvilinear 3.5 MHz probe& o] 835}l Tt
L] FAE S5k
6) S12|7|SZOH
312 758N Brte 5 AAVlsAe R A

Qg9 ol =2 L] 915} AZHE ODIZ 0|85
AFHKim et al., 2005). A= #4: 0FollA o 53
74 & 9RO o|FolAH glom 7t FEL 5Y M
2 082 A 9L, 582 A3t Ao & 7|1=Z3Ict ZARF
HEAT ARIOIA SR SfolF HEAF YA 9
o IR HAARFEES HI7F 9lo] E 2SI E

}M"Jr.

7) 23
235 H7HE dAe T 25 AR

(K-PHQ-9)E o|-&3t%th(Han et al., 2008). 14 AEf
o 2 Y=o ABUA S RlskaL FEi7E g o
2} Holote =249 A=E dotlr| fIste] 375kl
OF A 27710] 95 S SR Anm 7li;}% i
o8 F 9 °LEOE¥HEJ°1 UoH, A 277t =&
71—0] Oiorq O;é—] 2~ 301 o] 0o l?g 7 o]x]— 27‘@]’ ﬂg]
uHO] [e) 314 o=z 7]§ }tq 27 271401 u]-xilo]r,}
5. SHEA

7k 9] A5 A B2 HIERAS sfglom, #7117
2EA4 v s Yo SHHEE t A%H(independent t
test)= O|-&5Htt 2t 9] S AT AL AP
Kolmogorov-Smirnov testE ©]-&st¥ct. W A=
Ayt A5 T a3 v E QeA 22 AHEEE

Table 2. Baseline characteristics before rehabilitation

HESh= Afols eHE « AW (paired t test)=
RG-SR AFEES THESH b= Aols €3
B5-49 AAH(Wilcoxon signed rank test)Z o|-&
sttt A& H F9 o #7te] a3} H|2E YsiA= Al
7H 9] wSAEE st HHESA EARRA
(repeated-measures ANOVA)S ARE5ITE. SA A
2]+ SPSS version 21.02 ARSI Fol=2 95%

A2z 0= 319ich
. g7z

1. 24 5

AREIY 27 F FIA WAL 149 ol 8

oglom, Y FAWEEFOE AL A= 6

837 s s S 16010 A
= AR sto] 2 1E Aguier A
e U APEY Bddels 52.34%2H,
220l Fdvol= 515412 F & 9] SAXCR
FoJet Aol= O*O*EP AR RE 7|I7hS AT
67.1¢, 2T 69.142 F F 7t 5AZo=
FOJet Aol HolA] i tHTable 2).

r{o

2. WXz Mt 9| §F9| Hot Y A7t H|w

AT 2T F o BFOA AR HE FAA
Z5Alol NRS &47F foJstAl d4ste] 550 &4
H AdS Btk ¥t BluoA = A= 5
NRS H4=9] ®Halggo] lof tjz<to] Bl AH
BARCE [OsHA Fth. FAAS 5ol 3
& = ol EAZHCE {3 Aol= HolA|
(Flg. 1).

IRG" CRG' 0

Number 22 22

Gender(male/female), n 14 /8 14/ 8
Diagnosis(HIVDT/Fracture), n 6/ 16 6 /16

Age(years, meantsd) 52.318.4 51.56£9.7 0.778
Days since onset(day, meantsd) 67.1£31.7 69.1+36.4 0.850
Height(cm, meanzsd) 167.618.9 165.3+8.3 0387
Weight(kg, meantsd) 66.0+11.1 67.149.3 0.704
BMI¥(mean:sd) 23.312.1 2452 .5 0.096

Values are mean = standard deviations. 'IRG =

intensive rehabilitation group; TCRG = conventional rehabilitation group;

THIVD: herniated intervertebral disc; SBMI = body mass index.
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B Pre-Tx
O Post-Tx

Numeric rating scale

i?ﬂw
Lih

Resting (IRG)  Activity (IRG) ~ Resting (CRG)  Activity (CRG)

Figure 1. Comparison of outcome measures in the numeric
rating scale within group and between both groups
at pre—treatment and post-treatment.

IRG = intensive rehabilitation group: CRG = conventional
rehabilitation group; pre-Tx = pre—treatment; post-Tx =
post-treatment; Statistical difference within group at
p<0.05; TStatistical difference between groups at p<0.05.

3. MEx|g Mo
rdg-lim!
AT g2t §F & BFOIA A&7 A5 23, 4l
I, HE 249 BE WFoE HEEH
7t BAHCR FolotA F7letAtt. 2t vlaol
oAE AE AT HE FHoAT AN R
3} vwste] BAFOZ [olotA TEFHA SV}
H A7 Bt 23, A, JS SN & &
7ol FE-5H919] Hslego] BAKCZ G5t Ao

S| 5j2| BESSHSIO| Wt Y 2

;q_,,_

[ Sl2lEd0 ot M22 MEXZZ=THO| 5t Hlw 241
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50 +

SRR
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70 ’——‘r
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40 * i
30 |
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Range of motion (Degree)

0 [
Flexion
(IRG)

Flexion Extension Extension Rt lat Rt lat Lt lat Ltlat
(CRG) (IRG) (CRG) bending bending bending  bending
(IRG) (CRG) (IRG) (CRG)

Figure 2. Comparison of outcome measures in the lumbar
range of motion within group and between both
groups at pre—treatment and post-treatment.

IRG = intensive rehabilitation group; CRG = conventional
rehabilitation group; pre—-Tx = pre—treatment; post-Tx =
post—treatment; ROM = range of motion; Rt = right; Lt =
left; "Statistical difference within group at p¢0.05; 'Statistical
difference between groups at p{0.05.

4. WEX|Z Mt 59| 52| 22| ¥st Y 27t vl

ARZH gxE F 2 BEA T EA Az
A% 22, AQA 57 2elo] BAZOR FolsHA &
FVsteet. 23k vlie] Yol AR A% BT, A
A ABFNA txzo] wshA slel 2elo] wstee)
Aol o FAW, FAHOE % Holi HolA
oFeh(Fig. 3)

. MER|= Tt 29| 5i=| ZX|FH 2| Hat A #ZHH| W
a3 diz2d & & 250l I HlwAl A=

B Pre-Tx
OPost-Tx

B
|

= molx] g, 2)
140 *
*
120
=
Qo
£ 100 ‘ ’
5
Z
= 80
El)
B
= 60
2
2 40
2z d
=
20
0
Flexion (IRG) Flexion (CRG)

Extension (IRG) Extension (CRG)

Figure 3. Comparison of outcome measures in the lumbar muscle strength within group and between both groups at

pre—treatment and post-treatment.

IRG = intensive rehabilitation group; CRG = conventional rehabilitation group; pre-Tx =

pre—treatment; post-Tx =

post-treatment; "Statistical difference within group at p{0.05; TStatistical difference between groups at p<0.05.
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Muscle endurance (second)
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O Post-Tx

Prone (IRG)
(IRG)

Prone (CRG)  Rtside bridge Rt side bridge  Ltside bridge Lt side bridge
(CRG) (IRG) (CRG)

Figure 4. Comparison of outcome measures in the lumbar core muscle endurance within group and between both groups.

IRG = intensive rehabilitation group; CRG = conventional rehabilitation group; pre—Tx = pre—treatment; post-Tx = post-treatment;
Rt = right; Lt = left; "Statistical difference within group at p<0.05; 'Statistical difference between groups at p¢0.05.

A% A= H3A(prone bridge), = E3IA|(right
side bridge), &= E31A|(left side bridge)ol4] 512
FALEY ZATEE Yee A |AAZHZ)OI
BAZCE [ootA F7Fste] ZAHEo] THE &7
< HoFolot. #11 Hluo] QlojAe AR HAF IE
ALAol A ARTolA tiRZol HIsiA ZFA] FAAIZE
57t gt Apol= ¢ FARE BAZH SR {23t 2}
ol Holx| tth(Fig. 4).

oA o] 21of A]
AL FARE AlLfskaL

2o] A7t BAROE

i
)
&
5
M
o
M
!
AN

o
>
>
o
j>
Nr
>
oo
il
r
)
o
1R

TrA thickness (mm)
(=] — [3%) ) =

FosHl S7ketat. 22t Blmo] QlojME FAA9}
FEA A FEZLY A2 T Z7F ekl Q)
o] AgFollA tixgol] H|gjA BAZHCoR [o5H
o & AA& EckFig. 5)(Fig. 6).

7. Mgz Mt 29| 52| 7|SEoH Hat & =2t H|u

AT 2 & oM 4570 AR AR =
A3 ol Bk FE7sde] A=E Uedl= ODI
HE-& A= Table 30 AlAE vieh 2o & & &2
FolA ZuiE|ae] floiA A& HE ODI HE& 4]
7t SAALR FoISHA Aastlnt. T2y 3t v
o AefHe A& AF F 3 o SAXCE FoTt
Aol & HolA| ookt Awdt vluFe u Hixato]
SE7ls ol 2AH=T o 2.

R

[ ]
+
B Pre-Tx
O Post-Tx

Resting, Rt
(RG)

Resting. Rt
(CRG)

Resting. Lt

(IRG) (CRG)

Resting, Lt Contraction, Contraction, Contraction, Contraction,
Rt IRG)

Rt (CRG) Lt IRG) Lt (CRG)

Figure 5. Comparison of outcome measures in the transverse abdominis thickness of lumbar deep focal core muscle within
group and between both groups at pre—treatment and post—treatment.

IRG = intensive rehabilitation group; CRG = conventional rehabilitation group; pre—-Tx = pre—treatment, post-Tx =
post-treatment; TrA = transverse abdominis; Rt = right; Lt = left; "Statistical difference within group at p¢0.05; 'Statistical

difference between groups at p<0.05.
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Figure 6. Comparison of outcome measures in the multifidus thickness of lumbar deep focal core muscle within group and
between both groups at pre—-treatment and post-treatment.

IRG = intensive rehabilitation group; CRG =

conventional rehabilitation group; pre-Tx = pre—treatment; post-Tx =

post-treatment; MF = mutifidus; Rt = right; Lt = left; “Statistical difference within group at p¢0.05; TStatistical difference

between groups at p<0.05.

Table 3. The Oswestry disability index on both groups at pre—treatment and post-treatment

Group ODI'(%) p
Pre-Tx™ Post-Tx®
IRG'(n=22) 48.34£12.85 39.69+13.49 0.004
CRG'(n=22) 46.52+10.00 36.76+11.20 ©.001
Difference between groups F value = 0.168 0.684

Values are mean * standard deviations. IRG =

Tore-Tx = pre—treatment; Spost-Tx = post-treatment; 'ODI

intensive rehabilitation group; TCRG = conventional rehabilitation group;
= Oswestry disability index.

Table 4. The Korean patient health questionnaire—9 on both groups at pre—treatment and post-treatment

Group K-PHQ-9 o
Pre-Tx" Post-Tx®
IRG'(n=22) 9.4515.92 5.68+3.87 0.001
CRG'(n=22) 10.555.29 4.5042.37 ©.001
Difference between groups F value = 0.168 0.684

Values are mean * standard deviations. "IRG =

Tpre-Tx = pre—treatment; Spost-Tx = post-treatment; ODI

8. MgX|z Mit 29| @5 Hat A F7HH|W

AT 2T F FolA 4577 AAGE AR = A
1} 5o grie 2= A E U= The Korean
patient health questionnaire-9 (K-PHQ-9) H++=
Table 40l AAI%E vle} et F o+ BFoA] FujH] o]
Ao1A A& HAF K-PHQ-9 H7h A% & Fost
A Zaste] &5l 3HH A4S Below, v
H P o 2o 925 SAE ) o 2ok 2EuY
w2t Ho] QlojA= A8 AF = & ] $AKL R
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intensive rehabilitation group; TCRG = conventional rehabilitation group;
= Oswestry disability index.
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9lo] BAHOR GOt T4 274 BT 1k vl
o QolHt BE A BE H= oY 2T BYLE

He, AR SAESQ JELT I FA S
of Slo AdFoA tixo] Hlste] FAF LR {9
sHA dE AFE Btk B A ZIoA i3
slEjEAt A QA5 o] 7] APEH
IAH AEAEE YFHoRE F2 ARAIE HolF
ARG, A 2ARR) AL A Wi EH AE AL A=
7h Z3te JASAgA s 1A AEAsEG § H
ot X]Eﬁﬂi Koo
71&9 g2 A4=2 8559 B Qo] &5
A77F a7t 9}8 g Hsto] gkt & Aol 9lof
A o]d A=Y A} nRIVIAR LA B R
TAE 1AA AEARE AP Fole 9o A=
A7 a8IE HojFQHChang et al., 2015; Macedo
et al., 2016, Poquet et al., 2016; Chou et al.,
2017; Geneen et al., 2017). 2183l 7]&9] o8 A
TE== &0 A=A A7 i miAE A
AF5E o|Fo|R= =X RS R8It HIEHJAT
(Aure et al.,, 2003; Bronfort et al., 2004; Cecchi
et al., 2010; Kuczynski et al., 2012), AEAZA =&
7h 823 230t IHE 59 AEE o83t A
= 29 dHH ARmIE HIEEE
(Donaldson et al., 1994; Van et al., 2006; Sielski
et al., 2016), & AN E= AGALR 27} ZgHE
A ASAEEE IR 553 AAI7s0l ol 4T
5| o = RIS Hol ot E3F 7|E AT
oA A=A} A ddid wiAH AN =R
o|FojX|= X 5e}t A8AS] W& ¥ 75 ofof &}
7tE o|FojA= EAEF FAO AlE HE &5
g H=0= A =7} o]Foj7 FeHY A madt
7} ¥ £92-2 B35t JE=H|(Geisser et al., 2005;
Balthazard et al., 2012), ¥ AFoA%E 7]&9] A+
ST H3S 2P EEF0] A HEEA =L}
A E7E A0 AlE AR JSAE L= 0] &
AR AYE 1AY QLA EgHT AFEIT} T
U HoFa Utk
QA et A=A Sl 55 SHAIE AL
T 2O =L 1EATA wEn JAAEE)
42850 ARt F= FIHLE ol tigh LA

off
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59| 33E Hrlete AL wi¢ S35 HGronblad
et al., 1997). 7]&0| o]Fojx thFEo] AF=2 5
29| 5= 54 AHt dHgle]l ddsHA Brlsto
BS54 7HAIL QAR 2 Ao T4 Aot &
T AR Uro] griste] oE ekt 55 B7FE Al
Yopqit. 2 A9 Ay, U Hlwo] SlojA AT
I 2T BRoA A E T FAALG EFA 55
o] FostA T4 AAZ Bt o] A= o7 AL
A8 F 5350 3= a3E HYd 7189 d+t=
I} H]3FHtHKoumantakis et al., 2005; Goldby
et al., 2006; Cho et al., 2014).
slg] ALl glol W Bl QlojA= <
T BFoA AR HE BF FAZCE {3t &
A A7S B, QAR 4, ARAZNY F 4
#3lo] 5k 308 ol AEXSAET B s
2 HojFglow, oA o] o]FolHH A A}
@} H]=WHRainville et al., 2004; Hicks et al.,
2005; Cho et al.,, 2014). 7t v QlojAE 23,
AH, & 2IoA= F o 1t Zol7t gldAE, =
= *1‘3} ”'33:"0] tzto] Hsf BAYE {2
o= B3k &5 S04 vt 1t A+
AL &2 AFoA o575 ARt &
SoLAEE U] e g§ESolY 85
o] 9 FFo] 1=A ERER X3
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299 5837} ¥ st U 74
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2 Zo|gt 49, ZAFY, HEXsHY 59 BHE
F2 AR FHMcGill et al., 1999; Liemohn et
al., 2010; Minick et al, 2010; Nabavi et al.,
2014). 13y Fof PSPt &Y 9] &S sk
Al 2% v ool tigk Brk= St SRtoA
A& GIE gRIsk= AtolA Wi F8sith 4
S Y59 B 42RO o|Fojx|= FHof
HYEE o Hof Bt 4= Sl HAF T Qith 2
2 =Q(recruitment) ¥4, #3958 9 I GX7
Z} AR 24d 59, Fo] S 259 A4 5 2
o QHg3te] b= o7 7HA| WRCE AT o 3l
=, & Aol s FSAEAE7E Fof g3t v
A= 8T ”ﬁ7}0}7] Aol 25T ol&sto] PEL
7 9 F tF2Y FA #skE SA6Ith 239= &
A+ ?3‘501] FEFE Ho| H= dHo] JA|RE HIA
*qul—’ WAL Zo] glo] ’é AlZF &40] 7Fsst
= AAS 7L Qo] FA] 2 F=FA] I5Y A
tﬂg._ _Q_E}Q_E =45} _/,K_ 013 Z55 E:rLo]r,}
(Kermode, 2004). Z—"—Jﬂroﬂf\H o8 79 #shk=
8 B0 9019 $¢ AL I, 2g0% 27
A= 7|00 AREE 713 HGHMRD), =

d

=
_4

¢

N

J)l'

AHmanual muscle test), A= ’\}
(electromyography)®] ZAy=y & AydEr

(Juul-Kristensen et al., 2000; McMeeken et al.,
2004' Tahan et al., 2013). 2205 0|85t ofg] 4

=2 5L 35 vhd3e FHA, 224 7
I AR 24 HolA 9] A HIlEE 7]estal
(Koppenhaver et al., 2009). Z230+= 5137 o
=49 715 FAE Brlete T E f-85HA AHEE
BRE ol BAEHAZ o83t AAFE AT &
Hogr AREEI tHBunce et al., 2004; Nabavi
et al., 2014; Heidari et al., 2015).

2 A9 23 B Y2 HYolA Fo e-gste
e 7t =97 E & Sl SAESY 2= A
o QoAM= A xRt 25 ol BAA
07 {5 FFH &S Hlow, o] A= 7]E
of W A+ AFET H|S&sFYcHSaragiotto et
al., 2016; Qaseem et al., 2017; Bussieres et al.,
2018; Ko et al., 2018). ¥7F H|WoA= SAZF O R
gt o] E HolX|= ot=T], olAS Ry A
At Fo A AJPE A=A WSt 7HA] Stof o]
o= B8t g Faso] BF g
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Fo=EA SR 419 AS ASHA7]1AL AlA7] 59
22 AdfolA HHCampbell et al, 2017;
Fernandez et al., 2017; Lopez et al., 2017). 71&9Y]
ofg] A1E2 85 350 Aol U EY
ZF31 QItK(Tetsunaga et al, 2013; Tsuji et al.,
2016). &3 504 871 59 AEE Al¥sk=
B350 TAHIL AA7]so] FLEHA 25 —E-—"—’
A Hoka B35k AciKo, 2007; Tekur et al.,
2012). £ dA79] AFo|AE o] -] A A=} H]
FoH 4579 AR =mE AW & diRT AES
& oA 50| THEE AAE HAth 5%
o} AHAEA5E Zo| Aot A ASAEZET
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20149 29719 729 g A dATeS HIEREA
(meta analysis)HE 3t AollA= o] A3t 25
o] AFAQl AEE oA Y= AXt= 27} QIAIRE,
o2 F538%1 T ¥ Bt Qltk=s 4A7F B
shA] gt 488 e HEusktkSmith et al,
2014). Q184 29719 AF=olA= dFE AEAR
W5 5 slo|A A AZER F0] QS 52
A=l o X EARR EAP7F A YR s AEAY
A "= APE A ottt B3 il AH8H A= ATF
T 2 AET Al oA o] HEREA AtofA
7129 og] A5} H|wsto] HorS wf Fof oHY
3} 59 ol tigk LA7F BESHA] ¢A Ay &
S5 & oY & AUtk Ad=E = FE3t Fof HFg}
52 A E&F FAzte) 5| Algstr| 7t 4] oF
tHO’Sullivan et al., 1997).

ANEA AEE AR JASAEZE IR = Wil
3087t A =mARRF SA7E A v A=
7} o]FoA A} AEol Y= TheRRt o 7HA] 71
9] =558}t 7o FY3l 50| AlgE 4 U eH,
2 A9 2FE Soto] & off A4 AEE A Y
AHEz=T1540] o]F o] NAH]] L5} Hw | K
o} 92t A5 QIS HolFdh & AoA AE
oA A&H ISR 5= AGHLAZE Bl o]
A 1AH fEAmoA= ofHHH FE3t Fof
3} &5°] WA Al 4 QUSlth= o] AFolA
St A= 2 HQl FH 821d Ao wE

2 dFox= 7129 2 Ad=olA AlgE At
o] B3t 3t 7R AR =7 ol gt A& &
e gotEXE FE5H9tHInani & Selkar, 2013;
Macedo et al., 2016). JAL E 0] EZo] EX
g g 7R QA= 7Y Am BIE PotH7] 9
gt Zo] ozt A= AlgYstd 1AH HEA ="
o} Hlwsto] AZARRE SAE Aol miRE A
A57F 2 A JeAZE2 I8 A5qgas &
Ast7] Yk Aolq7] wEolth. AT R
o= gle Y AFAZAEE S5t o7 714 7]
Hol A 5SS Aot o8 FHE o83t A
A=HY B o]gsto] AHgstar Al4g Fof 1
3} 252 7MY B2 AR Fofiste] Alggstelor, o]
9} B o] A} Ao 9= teket oy 7|¥e] kg
A5EZ AYsHUH. o2 gFZdoly Fhn

=
g==o| Wl F2|eAl R4 ABAE(thrust)
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U 7to]2 &E(chiropractic)® 22 =X w 71H
= A% ARESHA =W 2398 & HE EAII
02 dHSZ IS o+ Ao EFAEs AHeR
ARE-E| I tH(Markowitz, 1997). olo] "ol Fof H4g3}t
52 o7 TEEE Ago] Q3 Fox 534
SHE AlZste] QEASHA Al 4= Slem siEs
A Aol Qlo] 7]&o] HER AHREARE AIPT
= gt Fo MF3t 5Z F= AP
(Akuthota & Nadler, 2004).

2 Ao AGAER = 23 {50 & 9y
£ FI A gR2{olA AEFIE HWsHRe
w, & wollA AlgE AR5 gol Diith= HollA
Azto] Qut. Aol Wi 90%2] LA =7t Al
QAT t2atols WY 3089 AHEXETF AlE
At LA 5] A3 Aglo] tixtol s Ad
9] G5 o] 3uj Wetong 2 Ao AY 4
oA =& Fo] Y3} 5 o] ARl A=
AlZEe] & Atolo 9t ARUE ThsAdS HiAE 5
Aot 2T} HwskS o AddolA Bl o &
o] Y3} 589 gHdo] AHAEX = 1A,
A 59| o] ol 7|RIst=A] ofHH & t= Qlgt
ARJA = SAsHA gt} I8y A4 s IS4
20| 7|& 1AH HEA 5} HlWstHRS o A
FERIJA o 5 s Hol= AL sttt

2 A= A slEsA SxbEol Qo] 225X
SolA AEA WEste] Algst= AR HEAgnE
O] RIS dolHy| flste] RIS RANE &
3 B R -t 2t SAPATE Yokt A
FAZZE I B Bt FgsHA Frkelr] Hs)
A= ARdAS] SRSt E AFARI olF WA
Zk9] v AE7} o] FojAof jitt. 1yt thRL
of oA ArAA S A AeFos g 4
FEY AR WS APYSHA] ZoHA ==
Aol EAI7F st R ofzfgt A9l Aol ol
o] A& AoE A7t} ESH B AFoAE 437710
AEA=2E AlFstal 11 ARRBIE H7F B9+
o], &FF 45 ol 171 A8 FZAATA A7IZt &
o ASAEA R 5E A He A 28T A
ojtt. 4K HFAZ2 Y A4t Y 54 F St
= AgAs] Y AoleS HAAZ|AL LR <
3 RFES FAA7I= Aotk wEbA Al 7idE
AR ASAEZE O] Holext AaeFEol gt &

=

orlr ox Hd

fo X0 x "
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