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PURPOSE This study aimed to examine the effects of an 8-week gluteus medius
strengthening exercise on back pain, balance, and strength in female office workers

with low back pain. METHODS The participants of this study were female office
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workers aged 30 to 48 years old who reported low back pain on a visual analogue
scale (VAS) ranging from 3 to 7. Twenty-six participants were randomly assigned to
the exercise (n=13) and control (n=13) groups. The study applied a gluteus medius

strengthening program to the exercise group for 8 weeks, three times a week,
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and 60 minutes per session. The participants in the control group were asked to
maintain their normal life patterns during the period of intervention. Data collected
from the test were analyzed through repeated two-way ANOVA, paired t-test, and
independent t-test. RESULTS First, there has been a significant decrease in the

pain level, as evidenced by VAS and Korean oswestry disability index (KODI) scores.
Second, there was a statistically significant improvement in both static and dynamic
balance capabilities. Last, back strength also significantly improved. CONCLUSIONS
Application of the gluteus medius strengthening exercise appears to be effective for
low back pain, static and dynamic balance capabilities, and back strength.

ME
8E2 HA A9 60~80%7F LAY B e W ol4f A= A
o g dHHHKent & Keating, 2005). ZUolA 23 Agog
g ARE = e il SV FAIJH, AFEFEAHAPE 7Y
o] BA o] WEH < 5d(2017~20214) 59 H3 Ago g 9
g ARES L QYL 201749 8635 971274 2021 925%F
565802 513 Ao ulsf oF 609t §(7.2%) S7FHoH, 20214
oz Fo] A7H] FY 4% 49249 9 F F]E]5F 0] AA|5lE= v
T 20%%0 A2 et

85 IAol] TofsheE 812 IA 7HAA 8213 AAH gl
2 R 4 9k, A 543 85 o] AuaALE A
A gRlEth o vy BaEItHLee, 2020). AFATE AHFF
TEAY] AL HARZA ZEA ] Hd] 858 AT 7HeAo] T
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208 BIP=(Thorp et al., 2014), ZAAI7F F4] AFE A}
ojgt= ARH B4 7 Ul AHRA AR 80%7 85
gt Ho] 9l Ao YebdtH(Park & Kim, 2017). £3, &4
H|of 414 -5o] @A|5] FFcta @7 Lo oFgl o] A3
FTAAY A% B =2 HEE 880 dHols Z0R HiE=Y
(Zhao et al., 2020), < 1093 943 HAFA T A H]F2>
ILZ3| Z716H= A o] th(Statistics Korea, 2022).

/% W9l AU vje thFotA|NE, 8% 72 E FH 2F 9
st gQlo] o3t vlEol4d Aol AA 85 U A 85%
AAet= Ao 2 HiHEHKSpeed, 2004: Wallden, 2009). &
ZAIZE ghobAl ARE AHES ohe A, 7IREE A= B¢
£33 HE= 18" A BYUEE FAISH] "ol off Hwe oF
% o5} 59 Fo] F7hote A e AA|(forward head
posture)= 33t Hth(Kocur et al., 2019). o] AHAl= FH &A|
ot Bl wf HZo] 7oA = 4HFE SV £ o 2HCahill
et al., 2009), A5 AW} F5 F9 5 Fo Wolg o1 &
w g sjgjw FH L2 E EAFE o7|d £ Arh(Cianchetti et
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3%, da3 4% 5 o 2489 A 4o & opygl
g @52 S5k ®lth(Liebenson, 2005; Parry & Straker,
2013).

SRt o R Q59 Al 1z 44' Yz, 9] 13-4 9
AL Ee 1 SoAE SE2Y A5E dRICE B dAEo] o
4 B EAHArab & Nourbakhsh, 2010; Nadler et al., 2002).
FELY SRty A2k 75l Al FELY ket a5t =
YHEO] 9| P AE TAAA A= obA] 7|5t 852
3= Zlo|tH(Kankaanpid et al., 1998).

ZE2(gluteus medius) A AAY B3P Alo] A Ho|| A=
A& Y 39 ASE AA FA 49 oles H+FHLE

= 7154 S FoEHN oY fAL BE 2o & &
&< ot &5°ltk(Inman, 1966). WA, &Y 7l Aot=
=Rk 9 =] %4&‘3’4' 22 S IR EME A IAAl

27

g
F

ol

2 & ofyzt 5129 530l FF= vAE= AolH(Kang et al.,
2018; Neumann, 2016) Z529 Hote %59 dtyt 5= )
Aol F8HA FFE A= AoZ HIHTH(Nelson-Wong et

al., 2008). o]9} Zo] 7|58 Fstd o=z %51_} o] 757t RE9] 4
Wk fAe] FR3elE Etota, 85 FAol ek tiEEe] A
A4E2 FE EF 85 4 ZHR Z% 452 A3}sto] A7
+4Y o 875 PFH o7 RS of= o] B0 TS F
o (Kendall et al., 2010; Yoon & Park, 2020), 25 s}
£ 9ol A4 S A3 &5 SAE AAT At W At
Zo|tH(Jang, 2014; Lee et al., 2015).
T3 T Z2YHtolY A FAF(COVID-19)9] gH4te g <l
off HollA Eul= AlTte] dojdo] wet - RE 594 AlFolv &2
v o] Eg Aol 52 &85t SEgoldol Higt =871 A AlA
Ao g F7ote FAloIth U9 8 WAIES o= HlY|
olE] A& AAR AgAFto] @2 COVID-190] 4k A7
?1 202099 ‘FEd 0|9’ 7|9E AMFE g HIAE 7|EH
o, Adefel BlwstlS o 104 °14 S7FFtHKwon et al.,
2021). HH 52 AW A A Qo AW A|SA oy
g MR 524 o5 A £Y 4= Atk &3-S 7L
Q7] W&o (Park et al., 2021), B Al7to] BEEEIAY JF9}
Solo] ¥y o7 HEG 5 AEE W Algto] F53t o4 4
ARASNA BE&HRN 5 Wiolch
wEbA, 2 A= B E S5 A3 50 30~40H 8-5°] A
= AR 49 55, #d5Y, 1 2o vAl= FFE
BEoEN AR 849 8F A3t &5 TR a7

AT

2 ATY A= SALL GEoll A 30~40 o4 7Hed &
ol A& 39 ol AFFZ S TARGE FEAR, A|ZHE FAHHE
(visual analogue scale: VAS) H7}A]& o]&sto] 359 A&
3~70]gkal SE AHE AA A THCollins et al., 1997). 2 374
€ olofl AAZR] &5 2| Fofgt F3o] YAY, 4% 4
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Table 1. Characteristic subjects (Mean + SD)
Variables Exercise (n=13) Control (n=13)
Age (years) 35.46+5.04 35.15+5.24
Height (cm) 160.62+4.65 162.62+5.98
Weight (kg) 55.31+6.60 57.31+8.70
BMI (kg/m?) 21.40+1.97 21.73+3.63
A
goz 25 7] Fe7h UAL % 88 59 4, A4 FolA
U JA Algo] Q= A 5lE] g B JibE & F ol e A
= Agstert.

2 Ao ZR A f= G*Power 3.1 ZE IS -85
Eotalom, anar] 4, foE .05, 12al A (B) 80%

g5t A3, ZF Hdd 12902 YERGtHFaul et al., 2009).
FES 20% 1ot F 308 ﬁzéo}?‘iob} A %"\}Oﬂfﬂ 2

71%& WEOHA EotAY AAF ] AAH FE7t =
getoto] et BAI Tl 24+ 1484 —?’ﬂ%ﬁ"%}r(random
assignment)dtlth 85719 &% 24 & 7+ Ado A 1HA 27}
gEtote] 25T (n=13) FA-DE(=13) T 269 24L& HF
EA5HIT APt AR AA| A1 542 (Table 1)3} 2t}
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*Vq’-‘—]' AS &2 A AHAASA(BSM330, Biospace, Korea)
£ AEstR o, A 7 AT O Tt flo] ZEhA A
AGA Y Agdoll 5= 1 A AAE FH3 F A2 AHS vt
ZH I FZolR] k2 A E7g5kqlrt

2. 55 A=
g9 sl 55 =S B YA A4E GAE T
(VAS) B7HAE AHgotleh Hro H*%L 0~1028 B%o] gl=
% 002 HA5HH o} 43 FF5 Y A 1022 HAZHH(Price
et al., 1983). & AFoA= 10cm Z0ol9 wFo & H HxA] 9
o ¥ Mt A 559 A= BAIS g A= SlokoT

3. 85°NAS
2507 3t Ao Y= g EAo|R(Oswestry Disability
Index ODDE =919 £314 E4S 1efsto] AL gt &
AlQJstar HAEt ol 25 AS(KODD)E AH&-5HA]
%7}3}‘5\‘3}060n et al., 2000). 359 B399 55 Fx, /i
A8, =4 E71, 271, &71, A 7], AR, ARRIAE, ool &
SreEth S8 454, & 63‘%% 0~5%0lH, 082 o7}t gl= 7

F 582 AT Bl /e 8-S HEhdth mebA A }L*
5 2508 Qe Hof 1457}1:8 Ag ittt

4919 59

A d9ed S wHLAEATT FHE oldsteler, 7
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22 204 ol8dto] 0.12 BAR 24T EURLA
7' G ook HASHA AL, B FHE AW 5
o] HES PR AHA ZPtGoH, 24 F At Y X

e 49 2%

54 4958 42 YBTEHY Balance Test Kit, Functional
Movement Systems, Inc., USA)E AF&st9lom, =4 A A=
9] oA Ao|(AFFE=oA S BEsotuztA] A=E S5+
b A7 YBT = 7hed] 3 the2 A ZHAlE §-A8 Aol
A v]FE=4bo] Mk (anterior), 9 2]=(post- eriolateral), &4}
W< (posteriomedial)& 33t 399k 0 & Wik(platform)S X W

e Pustel FRUSE MBI,

2 WiEHA(TKK-5402, Takei, Japan)E AR&-5FATH
1., 2018). HIZES AR5 &2 A7]= 245 4
A7 Z1A19] F d gl 114 gz A
7V B 2e xR £& -5, e
E4bo] 7hdlE wae] 1 &, 6] 5lEE WAl
FHO R EolE Bol A otgirt. ol Ao FAFZt
T 30 7 ollA 7P w2 wide A U2tk Bt AT
o] Wsko W(Park, 2011), 23] &4 % J1AZ 7|E5-9ch
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9] 4 o9 &E55E R 7 7H5T 6714
5o St th(Jang, 2014; Kristen et al., 2011).
= Aot aAQl 507 AAH SFAEY 2TAEE =
kl T2 WEA AAoHs 23 A& 5(closed kinetic
chain) 5&E°] SET <8 Aol 53] adtdoly, I3 A&
5 (opened kinetic chain)s% £04+ ‘Clamshell’©o] 7} &
2 TEHEE YEIISS B8t Y T (ang, 2014). ZF &52 5&
749 R XE 02 A&eto] 4~671A] 9] et W 25 T 559
g 250 & nREsty § 5 A 60ES 94 FEE 3
HE Ato]o] F4] AIZEE 30~40%, 53 &5 Aol {41 Al
7r2 12022 F=E AT £ Aol 33kt 65310 2442 &
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oX,
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[
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Table 2. Exercise program

Phase Exercise “ﬁ;k V&;:gk V&ée_:gk
W?l;m- Stretching 5 mins 5 mins 5 mins
Clamshell 15x3set, 15x3set,
15x3set, re.st(4OSe(f) re.st(4OSe(f)
Side with elastic ~ with elastic
rest(40sec)
lying band band
abduction (yellow) (red)
Mat

Exercise  gjqo plank
30(sec) 40(sec) 50(sec)

Front X X X
plank 2set, 2set, 2set,
with hip ~ rest(40sec)  rest(40sec)  rest(40sec)
extension
Single
Standing limb squat i 15x2set, 15x3set,
Exercise Dynamic rest(30sec)  rest(30sec)
leg swing
Cool- Stretching 5 mins 5 mins 5 mins
Down

2 FPHAY, &5 A 9L, BN EE B8Ste 9
Hog 25 FokE STMIAT AutE]l 22

(Table 2)9} 2t}
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28 SPSS PC+ for Windows (version 25.0)
b F A 2E 293 T A7) 2F Bt Zo)
Ao E4517] Yol vhEol Y E A (two-way repeated
measures of ANOVA)S AAISHAT. Eg, ko] a3t A7]9
FaI, B JG A1719] A5Ago] fogt A 4 AT W =
A7) 749 ztol= E4 t-A Y (paired t-tes) O &, T2 7+ A7)
Y F Jd 719 Zol= =9 t-F 4 (independent t-test) 0.2 4]
Shlth. BE BAREA Y §-94E(a)2 p 052 AAsHt.

fr &
il
ye Lo

agar< L)

5

olN

85719l # 33 H|gjw FEL Aot 5 FA ¥ Ledun 5
Aol A yehd 5% $:29] Wak= (Table 3)° AAE vle} 2
o} VAS E4of|lA 254 0e] B35 $50] Hat 5.23cmollA Bt
3.15cm® 99514 7480 H(p<.001), A1719 FEIHpL.01)
a8 3 JAaat A719) FszEgo] §95HA YERETH(p<.001).
KODI 2404 = np7iA 2 54 w9] & A7t 10.237 0041

=

I~
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5.928 02 FolotA HAstA o m(p<.001), A1719] FEIHp<.01)
a3 AT A7)0 FEA-gol folsHA UrEPktEHp«ooU. A
Ao 49 VAS £43} KODI &4 ZLFol|lA {5t Ao 7} et
YA ookt

#9534
#3539 W= (Table 4)°] AAE wieF 2o 85719 F&
< A5t 250 25D A4 FF5Hol {FT HekE Bile

Bl(pC.01), AFE SO B 22.84%, AT ZA0lH B 41,
22 27lelsich. A1719) 2asel Aot 4710 4
B

o f

‘@L

Bagot EAH0R fojaiAs

Q= ohg] BE Y-balance &8 AZ7F $-95HA &7kl o
€.001), At a7} Fol5HA Leth(p.05). E3, 4171
= m3je} e} 41719 A5 28o] $olsH

£ (Table 5)°l A|A1E vje} Zt. v

A

HERETHp<.001).

£ &9

AN FHE] ZEo] Bt 55.04kg0lA B
62.08kg£ footA F7HAoH(p<.01), BAHNTY ZHL

grokth. mah Awe] FaF

(p<.03), AI719) FHEIH(pC.05), FET A1719] FE2-go] F25H

St e tHpd.01). SAIRES] B9 FA + LA THp.001).
3 Aol UehbA) gkttt 54 2358 BANAE 25
Table 3. Changes in pain level (MeantSD)
Time
iabl % 2 F
Variables Groups Pre-test Post-test A% p(n)
VAS Exercise 5.23+1.30 3158146 % 3846 Group 0.059(0.141)  3.95
(cm) Time 0.001(0.373)  14.28 ++
Control 5.08+1.38 5.31x1.55 4.36 GroupXTime 0000(0482) 2231 St
KODI Exercise 10.2345.07 5924299 #3987 Group 0.243(0.056) 143
(score) Time 0.001(0.400)  16.02 ++
Control 9.46+2.90 9.854+2.88 4.44 GroupXTime 0000(0489) 22.92 4t
+p<.05, ++p<.01, +++p<.001: Significant main effect or interaction.
*p<.05, ¥*p<.01, ***p<.001: Significant difference between pre-test and post-test.
Table 4. Changes in balance capabilities (MeanzSD)
. Time 0 )
Variables Groups Proctost Post-test A% p(m?) F
: Exercise ~ 22.84+2577 41503655  ** 13037 Group 0.500(0.019) ~ 0.47
Static balance Time 0.001(0.388) 1519  ++
(sec) Control ~ 25.72#17.96  25.44+15.04 833 GroupxTime  0.001(0402) 1614  ++
Exercise  92.05:5.04  98.94+6.85  *** 744 Group 0.011(0241) 761  +
) left Time 0.000(0.564)  31.08  +++
(}]:')ytllamlc Control 89.65+5.49 88.64+6.53 -1.19 GroupXTime 0000(0700) 55.98 et
alance
(score) Exercise 91914430  98.9946.06  *** 771 Group 0.0170.217)  6.64  +
right Time 0.000(0.551)  29.40  +++
Control 89.98+6.55 89.46+6.32 -0.56 GroupXTime 0000(0623) 39.58 S+
+p<.05, ++p<.01, +++p<.001: Significant main effect or interaction.
*p<.05, ¥*p<.01, ***p<.001: Significant difference between pre-test and post-test.
Table 5. Changes in back strength (MeanzSD)
. Time N
/ 2
Variables Groups Provtest Posttest A% p(?) F
Back streneth  EXCTISE 55.04£11.01  62.08+7.57 % 14.98 Group 0.014(0.228)  7.09 +
0 £ Time 0.005(0290)  9.81  ++
2 Control 49.35+10.34 48.19+9.43 -1.98 GroupxTime 0.0000442) 1900  +++

+p<.05, ++p<.01, +++p<.001: Significant main effect or interaction.

*p<.05, ¥*p<.01, ***p<.001: Significant difference between pre-test and post-test.
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£ A9 HH2 380] U&= 30~40t AR oS HFC R 8
FH U FSES A3 250 55, #3868 ¥ <= vA=
FFE ot At otk A+ A HdH SRS A4S 252
25HS IR BF AN A5 FNAS Ha, FH E 5F
4358 T 9 22 F7MeIA f9% a7 e T 2 Aol
Al D& Ao sl =9JotH thZat Aot

AR, 8779 F 33] HH FETL T3 5= AT 2,
e AGNA BF ALAEY 2 8FNAF7E [okA FATHA
ok o2t A= FE2Y &8 Fdol 85 Ao adpyolzt
= AYATET AP ET(Scott et al., 2004), 4573 = A
3t 252 T 2eHDNA &5 ALdZol Fog Hart HE Q]
HBurns et al., 2011). 85 ofe}, ¥ Y5t &5 1793 =
+ e 1782 WEoR 6577 F 33 47t @5 QM3 257
+5 SAE £ 2 F Jd BFoA 85 A4 8
of A7t BAF SR FooHA HAaTIALH, T wollAl
o] § =4 Yelk(Lee & Kim, 2013), FE 253 o)A
SOl At 2 A Ao} A}
23t 259 §Y 55 dao Wet 71 HE v At
Aotz a5 B4 YA 880 IF
ETY A3he S A8 E S7HAA 85 N
FFE vl H(Kang et al., 2018; Nelson-Wong
, 2008; Neumann, 2016). 4, &8 &2 QId, #, 7, &
= A3 £ ofe}, S fAaE ZE ol ET A
FFE FFotd =5 ZE(motor control) 5H& FIA7]
o] wte} E=o] A7 tH(Toilson & Kriegel, 1988). AA|, A
5 7HA £ ol F3 Yol A dlEH /o] 7l
ARl 4L AlFotod, 52 BUAZE = Utk(Park & Ham,
2009). & AtolAl AHESE BF AZLE(VAS)E AA-AAAL 418
T (r=0.99)9F Z4&F 7F A E(r=1.00)7F W$ &2 Ao Hig]
7] WEo(Wagner et al., 2007) 9/dol4 852 FE=E Aot
o 583 Fxolu, 559 TXA ARl Total] {3t ofz A
AZF E& AT = A= olof & Ao R AR HT

=4, 8579 F 33] HIYH S A3 5= AT 44t &
AT B #3658 54 4358 EF FYoHA S716t
Atk 85 SR A9 Aol vl #P 5ol £A Fon, o
A 435 P 2800 HE 25 SAHA eHo R 1y
ojofsli= 240|tH(Gwon & Kim, 2016). & ALt §ASHA &
T GAE WG R T dAFoAe T 852 7H 9 o4 12
BZ WYL E 857t 3 33 S A3 &= At 241, 54
#3599 /g 77 YEr o H(Lee, 2014), THE8F oy
A 308S o ® 457 5 33] S Ao &5 AT AT
oME #3589 7 Rt E=T(Ryu et al., 2018), o] 23t
A= BF 2 A9 Ao} YXot= Zloltt 880 Sl AR E
2 251 F547 1 AE AE 58 AokR Qo) 435
7} &7 Yebdek(Shin et al., 2022). 3 AAR BEO0 2 HE
oju7] s B4 B5ol "t ofA] £Oo =2 A2 o wol 27
oll, /&Rl Hls) A ¢35 Aokt vehdtiy B E o
(Harringe et al., 2007). ©]¢} o] 259 g3t st 5 SA
T S A3 52 #¥5Y Fel arHolga EuEdch

B
I

o o ot #® o
o i

>'_NL‘4
E?‘é%‘ﬁ—“ﬂ
_‘,N 0
jalﬂr“o

r

N

=2,
ol
oX
_l_LJ
ro,

2 o 2

£ E B
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(Park, 2016; Powers, 2010).

o|e} #AH 7|H2 AA, AFHR A=& W2
FH 250 E G v 4 A /T If &
871 ZAoltH(Gwon & Kim, 2016). 8% A2 73
o Hls 15584 Aol TaEo] S17] wZo] AHA
B2 ATt 3 el AIE oF71st, o]
Qlo] "' Sulivan et al., 2003). 4|, S&+ A4S Q5o
= AT, & sHA9 A AR A% ol 5= 7oAl o 4l
A S4 5271 Aot o & Qlef & AA 9 #8558 T2 7HAL
7] g &0l tHKim & Shim, 2018). 40t T+ 85 SRS oz

T F 33 SES DS 50 85 st 258 Alst Ay
G wul ALk A FF/ Aol Fog S B APA
T B 713E AEstATH(Sim, 2015).

2 AFolA FEZ B 252 AAT A BH 435
o] BAHORE {OJolA F7Iet A= FEL A3 5 F 9
o] Hagel wet, g o9 AlF A X&) S7FEHA A
Fsgol F7Ie AR AR HT AYATE T

N
>

rlr
ko
offt
2

off 12 oy W

d(Park et al., 2010), & A+9] &5 T2 o] F&o] &
AL A #3358 Fdol afE AST AR udd 5
th 8% A9 43 5Y Hhe Y FaT LA 8Rle
A7) Zoll(Yeo & Ha, 2019) & 43 &5& % 43
T2 25 A9 55 NA £ oty YA AR oo = 5
25 A7 2 2o R AlrHH

AA, E AolA 8537+ 5+ 33 HHH STt A 52 5

gt A3t LT 282 BAZHCE {ootA Sl6HA . °f
= 250 87 7HsAS VA 88 A9 81 28 Ftol &
A9l AR Hugt APAFET} A St= Zolth(Park & An,
2017). 3540 o]kl S8t 715 AF 35S Ao g F 8t F
33 8% P 52 AT A}, 5 ofgt At v
go| F9stA F7Fet Ao HEOom(ang & Park, 2022),
AFRZ] S oS IFCE 1257 F 43] AYEES &85 &
T ZRIAS SATT AFoAE E5ollA 85 28 S &
A5tdeh(Yang, 2021). 8F°] A= AFEEY A5 ddat AAYR
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