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The Effects of Exercise with Taping on Muscle Strength
and Bone Mineral Density, IGF-1 in Blood of Elderly Women

I1-bong Park, PT, PhD, So-yoon Ahn, PT, PhD!

School of Medicine, Pusan national University
IDepartment of Physical Therapy, Catholic University of Pusan

{Abstract>

Purpose : This study was to explore the effects of knee joint taping exercise on muscle strength, bone mineral
density, pain and IGF-1 in blood of elderly women with knee Osteoarthritis.

Methods - Thirty elderly women with knee osteoarthritis were divided into three groups: the taping with
exercise group (n=10), the regular exercise group (n=10) and control group (n=10). Participants' muscle strength,
bone mineral density, pain and IGF-1 in blood were measured three times: before exercise, after 6 weeks, and
after 12 weeks.

Results : Participants in both exercise (taping & non-taping) groups showed improvement in muscle strength,
bone mineral density, pain and IGF-1 in blood after 6 and 12 weeks compared to before exercise. In particular,
the taping exercise group had a greater effect on muscle strength than the regular exercise group.

Conclusion : Both exercise programs considerably improved muscle strength, bone mineral density, reduced pain
and IGF-1 in blood in elderly women with knee Osteoarthritis. The knee joint taping exercise is perhaps a
better exercise to improve muscle strength than the regular exercise in treating elderly women with knee

Osteoarthritis.
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Fig 1. Taping on the knee joint

Table 1. Contents of exercise program
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Item Step 1 (0-6wk) Step 1I (6-12wk)
Warm-up Stretching Stretching
Cycling lower intensity moderate intensity

Weight Training calf raise, supine bridge x 12RM

Cool-down Stretching

leg extension, half squat(with ball), leg curl,

leg extension, free half squat, leg curl, calf
raise, supine bridge x 15RM

Stretching
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Table 2. Characteristics of subjects

Groups Age (years) Height (cm) Weight (kg)
T.G* 65.34+2.25 154.52+4.05 56.28+5.37
EG" 63.17+5.44 155.38+5.38 58.1843.15
cG' 67.59+£5.25 152.43+4.84 54.38+8.37

* T.G : Taping with exercise group
# E.G : Regular exercise group

+ C.G : Control group

Values are Mean + SD

(3) 8% IGF-1 =%

Foe of FE Ao Ak FAWelA 10 ml
= A A2 B YAe 2R
2000(DPC, USA)E o]83}ed, A2k IGF-1(DPC, USA)

m?L
)

S AHgSte] CLIA AAPHOR IGF-15 43t
@) &5
5358 55A1ZME S VAS(Visual Analogue Scale,

Gymna, Belgium)Z o] &3} 7HASIGLE odAE
o] e BZ ATE 0 mme 30| v A9

5
H, 100 mme IS F S AEY E=S v
Zhelch.

3. RZEA

E AFox de (EE SPSS/PC 12.0 A
7\AE AHEEl BE SRR BE ZEuAE
vepiom, O 8 SN ge 4 g —;—4

Z}oli= one-way ANOVAZS AAE¥om, 15
SAAI7e] e ZF wlEe] AelE Yolry)
3] two-way ANOVAES AAsIHth A13FA3
Scheffe WHoz 3lgon, RE =H7ke] H9
FL p<05Z 3G
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S5 cm, i AFTL 562 kg YL, +
7o i A8 6314, Hd AL 1553 cm,
Bt AZL 58.1 kg olom, tiFTe] Hi I
£ 6754, Hit AL 1524 cm, BT AFTL 543
kg©]AtHTable 2).

aF 7 FAANN HE eem
REE

<Hd =229
28 =4 43E <Table 3>3 Zr)h WA 4l

o] HZEL HolBeswod ] &5 A 46.28+
1041904 6F ZToE 51.16+11.56, 125 &
55.00+10.02Z FJ3tA F7F o, EoollA
= 2% A 44.14x1791904 6F Fol= 4836+
1244, 125 Fo& 52.28+10472 Frol3HA 271y
AtKp<03). thzAAME APIARAl frolgh Afo]
7F AT p<.05). Al Al g F SAA7)el
W2 I8 71 SAHAY), AEXSAHA7|A 2F
frefgk &fol7h AATHp<.05).

=29 FHu2ge "HolgeTdA 5 A
264549520014 65 ZolE 30.57+11.19, 12F 3o

T 3424410552 sl SV H9loH, 5T
oﬂxu $5 A 22.14+10.58904 65 ?—oﬂ_ 2747+
10.61, 125 3o 3045+11.832 folalA =7}

ATHp<.05). HETAA = APHARE] Fog &}
o7} SAATHp<.05). =22 Al 2§ 3+ A 7101]
w2t 2§ L SN, IESEATOA B
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Table 3. The change of isokinetic muscle strength of right knee in groups

After After two-way ANOVA
pre 6weeks 12weeks Groups Times GroupsxTimes
TG  46.28+10.41 51.16£11.56 55.00+10.02*
Ext EG  44.14£17.91 48.36+12.44 52.28+10.47*  15.112%** 9.574%* 36.041%*x*
PT C.G  44.51£16.52 46.47+18.54 46.08+11.47
(Nm) T.G 26.45+9.52 30.57+11.19 34.24+10.55%*
FI EG  22.14+10.58 27.47+10.61 30.45+11.83%* 9.541* 13.581* 22.411%*
CG 24.88+8.56 25.1548.62 23.99+9.74
TG  89.47£27.48 94.42+30.61 99.97+31.84*
Ext EG  85.37+26.42 89.14+25.49 94.27+35.78*  27.541%*  17.541** 26.546%**
PT%BW CG  86.45+19.73 87.91+26.92 85.26+20.03
(%) T.G  45.18+14.61 49.25+14.46 51.25+13.41
FI EG  43.21£13.94 46.24+19.91 50.16+14.81* 5.576* 7.863* 11.671%*
C.G  44.01+18.20 46.52+20.02 45.37+16.25
TG  51.75%27.20 54.34+18.44 60.554+28.99*
Ext EG  50.83+25.35 53.34+27.93 59.68+£30.81*  11.137**  16.275%* 28.207***
™ C.G  48.81%18.66 48.53+23.88 46.27+21.14
) T.G 26.27£9.47 29.20+8.67 33.24412.49*
FI. EG  28.19+10.74 30.17+10.44 33.57+10.87 9.007* 8.873%** 20.556%**
CG 25.41£9.07 26.57+11.01 25.55+9.48

Values are Mean + SD. *p<.05, **p<.01, ***p<.001
Ext. ; Extensor, Fl. ; Flexor

Fol= 99.97+31.842 A F7) ke,
ENME 5 A 8537+2642004 6F Tl
1442549, 12F 3o 9427435782 Frol3H)
Z7} HAtHp<.05). ERTAME ALPAS] F2
3 ztolzt ATk AZe] Al aF 7 SHA
ugl 15 7L SAAY), 2ExSAATIAAN B
frofgt zto]7h AUtk

9] ATTHNTELS HolPETolA
A 45.18+14.61904 65 Foll& 49.25+14.46, 12
FolE 512513412 oA F7hEden,
FTANNE 5 A 4321£13.94904 65 F
46.24+19.91, 125 ZollE 50.16+14.812 S0t
7He BAtHp<05). diZ2To s APARE
3 zol7b gldtkp<05). F2Y A 2§ 7 A
A7l et g IE S, LS04
B fogt zol7t AAThp<.05).

Aol ZeFEe HolPLEFTAN %
5175427209014 65 FolE= 54.34+18.44, 125
e 60.55+28.99% frolatAl F7t HUoHW, 5
AT &5 A 50.83+2535904 65 FolE 53.34

N B Ho AN

Ho

L o} fr Ho AN off
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o 2

£27.93, 125 ZolE= 59.68+30.812 o314 =7}
HAHp<.05). tEToNAM= ARARE F-2 2b
o)7} A thp<.05). A2 Al 2F 7+ =3A] 7)ol
wzt 2§ 7L SAHA, 2ESAEATAA B2
frefgk &fol7h AATHp<.05).

29 FEEHFL HoHEETA il
262749479014 65 ZFol|E 29.20+8.67, 12F I
T 3324+12492 Fo3Al FUF HYoH, 5T
AE &5 A 28.19£10.74014 65 Foll&= 30.17+
1044, 125 Zol& 335710872 o3t =712
HAtHp<.05). HEZTolAE ARARE F-ofk Ab
o7k §AAtHp<.05). & Al IF 3+ SAA7]
wzt 2§ 7L SAHA, 2ESAEATAN 2
frefgk zfol7l AATHp<.05).
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Table 4. The change of isokinetic muscle strength of left knee in groups

Pre After After Two-way ANOVA
6weeks 12weeks Groups Times  GroupsxTimes
T.G 42.54+11.47 48.57+20.34 53.85+21.53*
Ext EG 43.57+10.55 46.15+18.87 50.27+16.33* 11.557*  23.996** 33.985%*
PT C.G  40.67+£12.38 41.75+12.64 42.47+10.49
(Nm) T.G 22.65+10.82 27.55+16.28 32.71+16.57**
FI EG 20.67+9.20 26.78+11.11 30.33+14.96* 12.389* 16.222* 41.663%**
CG 21.09+6.76 22.64+7.27 21.69+10.38
T.G 81.68+19.42 89.55+32.68 96.02+29.66**
Ext EG 80.37+20.99 86.52+23.64 91.28+29.07* 28.541%%  19.578** 48.566%**
PT%BW CG 79.45+27.25 80.57+32.72 80.06+16.34
(%) T.G 40.85+13.11 46.51+£16.56 49.25+16.88*
Fl EG 39.26+10.51 43.55+13.77 48.97+15.71* 6.005* 9.866* 19.656**
C.G 38.54+17.01 39.97+10.37 38.62+20.68
T.G 46.52+20.18 50.66+15.37 57.85+30.96*
Ext E.G 45.97+20.55 49.99+21.45 55.55+29.33* 15.225%*  20.885%** 35.004***
™ C.G  43.65£15.15 42.56+20.85 42.16£19.08
) T.G 22.51£8.56 26.18+10.52 31.69+18.04*
Fl EG 21.13+10.11 25.98+9.49 31.22+11.15* 19.525% 12.021* 34.547***
C.G 21.45+9.98 20.52+7.68 21.54+10.51
Values are Mean + SD. *p<.05, **p<.01, ***p<.001
Ext. ; Extension, Fl. ; Flexor
=9 Huioge] das Avry Holgearol  Folle 96.02429.6602 froshAl F7F HoH,
&E A 425451147904 657 FolE 485742034, EFTAME F A 80372099004 6F Fel=
125 Fofl= 53.85+21.532.2 -2k SV He 86.52423.64, 125 Foll= 91.28429.072 23t &

W, $ETANE &5 A 43.57+10.55904 65+ F
& 46.15+18.87, 125 TollE 5027163302
ogt F7HE HAtHp<.05). tE2Td e ARIARE
ol fog Aot YUATKHP<.05). A=Y Al 2F
2 SAAe wet aF 7 SN, 1§x3A
AlZ1o A B folgk ztol7h AATHp<.05).

e HUZge HolHeETdA +F A
22.65+10.8200 4 65 FollE 27.55+16.28, 125350
© 3271416572 Fo3HAl F7F EHleH, 5
NME &5 A 20.6749.20014 6F FolE 26.78+
11.11, 125 3ol 30.33£14.960.2 93t 2712
HAHp<.05). EZTolA = ARIALE st At
o17F gt p<.05). =22 Al 1F IF S
ugl 15 7L SAAY), 2ExSAATIAAN B
Frofgt zto]7t AATHp<.05).

A2 AFFHUTES HolF 5Tl &

=
[<)
A 81.68+19.420014 6F Folli= 89.55+32.68, 12F

71 B AHp<.05). tZToM e AFRALS
3k zol7k fATHp<.05). A2 A aF 3
A7l wey 2F 2h A7), 2EXSPAI7|AA
BT folgh ztel7 AT (p<.05).

T2 ATTHUTELS HolF T &
A 40.85+13.11904 65 ZollE 46.51+16.56, 12
Foll= 49.25+16.88% F3HA F71 Hlom,
FTAANE 5 A 3926£1051904 65 F
43.55+£13.77, 127 Zole 489715718 F2J3lA
Z7} HAthp<.05). HRTME APHAARE &
3k zol7k fAATHp<.05). 2 A IF T+ =
A7l wey 2F 2h A7), 2EXSEAI7|AA
BT folgh 2kl AT (p<.05).

AT 2eEHe HoldeEsToA %5
46.52420.18904 65 Tl 50.66+15.37, 125
e 57.85£30.960.2 FolsHAl F7 HUoH,
FTANNE 5 A 459742055904 65 T

A o
o 1o

o i o

o 1o

o fo e
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49.99+21.45, 125 Fole 55554293302 9|3}
Al S7t El;’m(p<.05). Tl s ARAAREOl
gk zpel7h GATHp<.05). 22 Al 2% I S
A7l w2 L S8, aexSAA 7100

A B foldt Ael7t ATHp=<.05).
2a9 FeEge RSB £F A

22514856914 65 Zoll& 26.18+10.52, 125 3o
= 31.69+18.042 Fo5HAl Z71 Hlom, 5T

ANXNE % A 21.13£10.119014 657 Foll& 2598+
949, 125 Zol|& 31.22+11.152 31 27} 5
Ath(p<.05). ETX = ARHARE] v«lf‘& z}o]
7F At p<.05). =22 A 2F T SHA
k2§ 7L A7, 2@%@*17101]*1 AT

gk Ze)7t AATHp<.03).

IUE =4 ZAyE <Table 5> 2tk WA =
ko] U= wWgle HolgesddA % A
0.88£0.13914] 6F ZFol&E 0.91+0.15, 12F Fol&=
0.98+0.122 314 271 FoH, $EFdXE
+5 A 091x0.119014 6F Fo= 0.92i0.09, 12F
Foe 0.96+0.160.2 3+ Z712 B YKp<.05).

£

iz As APARS ek atol7h itk
(p<.05). Al L& T+ FAHA7I w25 7rellA
€ fFog Aoyt gilew, IExFAHA7AE
frefgt Zol7l AATHp<.05).

Az Z9x Heke "HoldeTdA 5 A
1.02£0.249014 65 Zol|E 1.04+0.18, 121 o=
1.1120.162 o5 71 Hor, 5=
+5 A 09820.169014 65 Fol= 1.03i0.21, 125
Fole 1.08:0312 FYeH 718 Aew Vel
tH(p<.05). HETNXNE ARAARES] fefgk zfo]7}
AAHp<.05). Al 2F 2+ FBA7|A wet 1F
7, SAA7] B AFExSAA7INA BT frelg &)
o)7F UATHp<.05).

=8 Zot Hlu

= IGF-1

o
g

I

Y3 IGF-19] 24 A= <Table 63 2t} &
% IGF-1& Ho]lH 5ol &5 A 119.35+24.33
A 65 FollE 164.64+52.54, 125 Foll= 189.87
£57.012 foJatA F7} =Hen, SETAAME &
5 A 125.44£31.65904 6F Fole 151.24+38.29,
127 Zo|E 169.82463.772.82 §93F 712 B
THp<.05). HZTANNE ARAARES] fefgk zfo]7}

Table 5. The change of bone mineral density in groups (g/em’)
Pre After After Two-way ANOVA
6weeks 12weeks Groups Times Groups*Times
T.G 0.88+0.13 0.91+0.15 0.98+0.12*
Pelvis E.G 0.91+0.11 0.92+0.09 0.96+0.16* 2.631 1.127* 20.541%**
C.G 0.92+0.18 0.87+0.91 0.91+0.21
T.G 1.02+0.24 1.04+0.18 1.11+0.16*
Tibia E.G 0.98+0.16 1.03+0.21 1.08+0.31* 3.384* 5.188* 35.864%**
C.G 0.99+0.11 0.99+0.15 0.93+0.03
Values are Mean + SD. *p<.05, **p<.01, ***p<.001
Table 6. The change of IGF-1 in blood in groups (mg/de)
Pre After After Two-way ANOVA
6weeks 12weeks Groups Times  GroupsxTimes
T.G 119.35+24.33 164.64+52.54 189.87+£57.01
IGF-1 EG 125.44+31.65 151.24+38.29 169.82+63.77 8.887* 10.059* 31.545%*

C.G 137.64+62.38 128.83+41.97

131.01+11.49

Values are Mean + SD. *p<.05, **p<.01
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Table 7. The change of pain in groups

Pre After After Two-way ANOVA
6weeks 12weeks Groups Times GroupsxTimes
T.G 7.12+1.06 5.64+0.98 4.68+1.11*
VAS E.G 7.53+6.06 5.24+1.29 5.12+£0.47* 6.207* 9.452% 12.241*
C.G 7.22+1.06 6.64+1.28 7.59+1.19

Values are Mean + SD. *p<.05, **p<.01

AHp<05). A 1F 2+ ZHAS] we 1F
2L, 2AA7) 9 AF<ERA N BT oS 3}
o]7} YALATHp<.05).

6. &

Ol
S

A (VAS) &8 21t Hlu

Zt O3 55 A= &% Ay <Table 7>
2t} 1A EHoldHs s ANEY 5 7 7.12+
106914 65 ?—oﬂ% 5.64+0.98, 12FZoE 4.68+
LIIZE $93A 743 Aoz Yeids, %3
AT &% A 7.53+6.069014 65 o 5.24+1.29,
125 Fol= 512404702 #93F ZASE By
(p<.05). HETANXE ARARE] frojgt Zo)7t §l
Athp<.05). Al 2F 3F 324/\171011 et 25 7L
224/\]7] 2 JExZAA 7| A BFE Folsk x}o)
7F AATHp<.05).

oHs 0= VIEeE 32
gobd S SHEdol e L‘M”fﬂﬂ 1,285

olodAle 28.6%°]aL, 19 3
3%, 2° FH= ‘I—?loﬂ"é

1%, 39l 5]1‘:]'0]'h =2ladXL 19.5%=Z YE}
‘;}\’J(Baker S, 2004; Stevens &, 2003). =39
oY TS 56%E fgAskeE ZloR 51_1121913}
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