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PURPOSE This study aimed to investigate the effects of accelerated rehabilitation
exercise on physical fitness, lower extremity isometric strength, and blood variables in
older adult women diagnosed with degenerative osteoarthritis. METHODS A total of
29 older adult women diagnosed with degenerative osteoarthritis residing in G city
participated in the study, and 19 participants, excluding dropouts, took part in the
experiment. They underwent exercise twice a week for 60 minutes per session over
a period of 12 weeks. Pre- and post-experiment, the older adult fitness assessment
(SFT), lower extremity isometric strength, and blood variables were measured. Data
analysis was performed using SPSS 25.0, and paired sample t-tests were conducted
to examine the effects before and after exercise. RESULTS The study results showed
significant differences in body mass index (BMI) before and after exercise (p<0.05),
and the older adult fitness assessment (SFT) showed significant differences in all
items (p<0.01). Lower extremity isometric strength showed significant differences
in absolute (Nm) and relative (%BW) values of 20° right flexion muscle (p<0.01). In
terms of blood variables, significant differences were observed in creatine and ESR
before and after exercise (p<0.01). CONCLUSIONS This study’s results suggest that
regular physical activity and rehabilitation exercise programs can positively impact
the muscular strength, cardiovascular endurance, exercise function, and blood
composition of older adult women diagnosed with degenerative osteoarthritis. It
is indicated that conducting future research, including periodic exercise programs,
could be beneficial in promoting sustained exercise participation.

DS st Slvk Q1 FFul= 20229 24.6%°14 20304
38.6%, 20504 78.6%= At3- A A Kol A4 F7Hd Mgoltt
(Statistics Korea, 2022).

Q139 AR FHE AT EE, ohto] v ARS o Sl
Q1Z0] 29.2%, 5 7YA7F 27.1%, Al 7FAl = 27.8%°l 23ll, & 7t
o] ErETE o Qe 0150l HA 54.9%= UEroH,
A Pt 1.9719) 743 A2 2k 31 rH(Lee et al., 2020: 264).
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o2} 18.9%E A7} FAE T oF 3. 88 7FF =Qkth UoHE =
A= 500 2.1%, 60 6.5%, 70 °]4 10.4%% 2™, oA++= 50
of 7.2%, 60tH 20.8%, 70t ©]4 36.1%= Ho]7} Wold4= 4
F AHE 571 A E0A B AdEE AS D 4 Stk

HEELS HE Y I35 B Qlsto] Td FH 2o B st
2 ¥3lo] 71Q1%t EgA AsEo 2 A(An & Heo, 2013; Murphy
et al., 2002) FHEEA BEY(Rheumatoid arthritis), ==&
2 (Osteoarthritis), &34 Bursitis) 5 F 12057F oA A&
A F ERTEHC] 7MY B2 W E 9 FHES BQHKorea
Institute for Health and Social Affairs, 2012; Newman, 2007;
Oh, 2014; Statistics Korea, 2012). B34 &2 G| A3t ¥&
3t L1L WA A AP oY, FZAZ(osteophytosis), T A
= A4(articular cartilage erosion), ZOF| X &*J(osteoblastic
activity) W20l dojvb= AZ9] ¥HEa FFuhgol Qg Ao
2 oJAAH(Esser & Bailey, 2011). 1 £ 1}o]9} oA} H|ul 52
2, 4975, BE B 4 59 o2 82lo] FAlo] FFFE Tl
AE= Aoz d#HA Uck(Creamer & Hochberg, 1997a, 1997b;
Dieppe & Lahmander, 2005; Newman, 2007).

ol ARl 98 #E 3+A o] FolA+= 'JSN(Joint Space
Narrowing) @4} T+ A& 7 5H5(subchondral sclerosis) 5-°]
op7|=H B oflgt £ 9 AofE §I5HA Eh(Kon et al.,
2012: Ringdahl & Pandit, 2011). £3], g4} Q&2 211
g YA F5Z Hol AFSE= 4] Aol dYNEE A HaL
o] ARl vlwsl £3/E &4 PP Wi 2 Z0E K
252 QtHKim, H. S., 2002).

EY €dE A=Y 292 AAAAY 30~40%°] &1}t
H(Fisher et al., 1991), &3] stA8, 394 € 438 5899 &
AE 2Q1EY By 58 Aot} L5FNE doA I AES
7FAZ1EHJung et al., 2006). F3t B3 59] &5 o & Q13 AlF|
59 Hae G, THFS 2 HEF 59 9ES 377,
Q159 49 A}t A% 43 4= Atk (Morel et al., 2001;
Nam, 2012).
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EHYY £BEd NEY I3 HEE 55 HaAN, 75 A4
o] FRIEA] &2 Tt 55 Hae UA B 7149 AAR <
off dFALoA YA sHs Fokg Hds] B4A1E 4 glA do
(Robon et al., 2000). &, &, FE, A A7 52 53 LAH
?l 35 84 AAANE = YA, BAHH F5 W 7HsiA
< 95ty BotE F7H714L, o= _c‘} A HSkE 7H5 A7l 99l
o] "Fth(Henriksen et al., 20006). ¥t 52 B3 &8 FA= &
ARG 9 3 279 7]5E FX '5]'3’— T A% ot BE

As}ol| =S = ATAR] HHol g2 AFE B9l ASEHI A
tHBurks, 2005; Cailliet, 1992; Eyigor, 2004; Lin et al., 2004;
Rejeski et al., 2002; Schilke et al., 1996; Weigl et al., 2004).
o|F%E %o gt FHH AFEo]| JLoE BstI FALo
50% Ol &5 AF st YA Lo H(Kim et al., 2001), At
Folke 72.3% 7HF] BE AR RS0l AAAQ 5= HA =
Aoz B1E T JrHKim et al., 2002). 0|5 w59 EHI} A
A, =2 AE, AAHERJA A, Avlgls, &5 o] e T4
9] &%, 54 Azt g4 gE 9] ofElg, 259 B gtk <l
Al B OEHJE'QOﬂ gt A4 B 59 o|fE &5 ofA &

t+ 7]!40}1 1o H(Yang et al., 2011; Kang et al., 1999; Kim,
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2002; Song et al., 2001),

Hd Y =2 AA S 5 Al ASH
2 $-#2KBennell & Hinman, 2005) A2 AJgo] ojgfgo] §
7] f&of THof o] 2 50| Qs E3L o]F0] of
=7 e Y RS HEY E5HAE U/ E oHA g
ol 87E WE oA UAY Z2 =94 & 5= Sl A
29 252 AF Fat L A AR A3, vl A desha v
7] #19 1A FA F2ol 7ok, SHlE =7)al HEES]

&7Fs otk HolA d= AFE G (Roddy et al., 2005). 7143k
7‘“ o252 Anterior cruciate hgament(ACL)«] NAs-E & F
9] A FAIE SISl 271 5E Aot e ZEIHORE &

WFEIAE, S5Fa% =77 Tﬂﬂo}x] o1, Lol &o]
sltHLee & Park, 2013). 7143 A&o=0] g¥L e 3
AT M F A S0 et FokE THeES ofH, ERlAE
(Close Kinetic Chain)2 $402 89| 7I5l= &ZA]7
tH(Shelbourne & Nitz, 1990). ¥ AFoA&= o]t 714
52 95 BEY ool o] HPsto] H&T Ao ]"4’
1257 74438 &5 APota AdaA deo] A=
Zhol=d WS 583 EFAE 2T S &R E G5AR
g8E= —&]O—HE’S}—T’—]’ lr.oﬁﬂaﬂﬂ*}(Senior Fitness Test;SFT), %2
5548 4EHA 52 Bl &5 ALE ASTI =994 ‘éoﬂﬂ]
131 5] gAY oh= E]_“ 4 & Xe“ﬁ ES e AL R
02 g5t & A FHo] it

312 Q1) B30l B

O:

4

ol rlo I

o ol

l'rTr

lm U o, _13 m&ﬂ

o OI

A7

£ A7) BRI G YA ARstn H94 SBEY A9

We wololYES Aoz sterk AYEARZIY H 8 o

B AT 2 A AT AL BAE R AP F Folo] o

518 Yttt A70] AW AL S 2080lgom, FE
: @ 19%0] AgA22 @l Fofoiich. 47

N

E 71435 Q8252 Shelbourne & Nitz(1990)°l ol 7
H 75 348 714535} A (Accelerated rehabilitation) T2 &S

Table 1. Characteristic subjects (Mean + SD)
Variables Female (n=19)
Age (yrs) 67.30+3.4
Height (cm) 15420 £ 4.74
Weight (kg) 58.90 +6.19
Percent Body Fat (%) 3420+ 5.26
BMI (Body Mass Index) 24.80 £2.12
Skeletal Muscle Mass (kg) 20.60 + 1.85
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Table 2. Exercise program for accelerated knee rehabilitation in senior with arthritis

Order Exercise Type Time(min) Intensity Frequency(f/w)
Warm-up Lie down and stretch the whole body Smin.
(D Ankle ABC’s
(2 Patella Mobilization
ROM Exercise & 3 Heel Slides
Stretch @ Quad Sets
(® Hamstring Stretch
(®) Passive Knee Flexion
D Straight Leg Raise(SLR)
@ Straight Leg Raise Abduction
® Straight Leg Raise Adduction
Main Exercise @ Straight Leg Raise Prone 40min
Muscular Exercise © Prone Flexion 2days/week
Program (® Terminal Knee Extension
. @ Standing Flexion
) lzzzigsr;isclze Seated Extension 10~20reps/3set
Exercise(PRE) © 45-90 Degree Extension
Hip Flexion
@ Partial Squats
@ One Leg Squats
@3 Heel Raises
Ball Squeeze
Cool Downf Lie down and stretch the whole body Smin.
Ice massage? Ice pack 10min
TStretching with in painless and no-hyperflextion ranges
tInflammation and pain control formacrotraumatic injury
2 AR American Geriatrics Society Panel on Exercise and Inbody, Korea)g& °ol-&3sto] 451t &4 F<¢ A& Hf
Osteoarthritis2001)5F Lee & Park(2013)0] 74 AIRHet B4 714104 4] @Y AI7k 2ol F AAZHE 941 Zgelgon, o]
99 BAF U 150 ARLEL ¥ X2 BA) 9 F A F4L AP s 12700 AFLF o) A4S Aol
CHA] A - H ek 3 ARGl 71455 A ges T2 TH AlF T FUR HAS AE5to] AYstiet

AF2 (Table 2)°l AlAH vt} 2t

LRI 82 125 B3, F 23], 602 252 & AA5H
th SEAI7HE & 6082 & Warm-up 5%, Main Exercise 40&,
Cool down 5%, Ice pack 10802 FASIAY. BE T2 1
103], 3M1E AAIE 920 & 34 Fe7t Yiohd tha AlAolA 3
MEx153], 3N Ex203]4 HAH0 R F7} Al7]1L, 3N E x203]
Higlo] BUH REAE 12925 71 9 & tHA] 34| E x 108]
£ AAlot] FRH R 1-202E9] EAE &9 T 34| E x203]
7] ERlWte €825 AAGHTE 522 B0 R
A5 (Open Kinetic Chain) Rt @345 (Close
Kinetic Chain)& £38] #48< H535ly Yoha] < (Hamstrings)
33t 5 B9l B8 HEY 54 dRALE I\, 1A

7eEH 5 ZAAA AE, 2% 743 Eo] APEH] QU

1. AA4

AARG &4 B g 8ot A em)T AFke), TATTF
(kg), AANLFHke) AALE%), BMIkgmH)E Ar&stct. A4
ZAAE B4 AR AGSA AZEEA AH](Inbody-720,
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olgstel st oN, Y 2L oA 2

D9

AA 282 @8E7] AAHarm curDE &3l SAs6H3ith J3#
2 oAo| M5 QR I & 2kg TS T &0 FHa TR
£ Bt FRE 34E 302 5 S5k SFT wi el A4
H o4 715 2.27kg(51b) T4l 2kgS] HH-E o] 851t

S| 222 Aol A dolilrt eF7] HAHchair stand)E &3
45ttt o] AAtolA & U vl HysiA Fi1, T2 7h5ol
WA AR 302 B eoktt dold Bl E S5k

2) AAA A

HAAALEH L EA7] HAE(6minute walk test)} 28AA-E]
ZA7]2minute step test)E AT = A= 6EH7] HAEQ F
& F3 128 9E71E U AeE 4 o FFQAHH FAE
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AL FEE Fed) olgigol Yt IS A9 A
A ke 4 9lo] 28 ARfe] 27] ZH0R AT 4 Uk B AT
AL BAY BASE FHHC] 28 ARelds] 242 A4
ou], AAE olgste] ARt FES 2B 4B B3
APe EA42 BRADE YR 28 5 FEo] 2ok A4S

=753h9ct.

A G2 5 FH FEF7] "AAKback scratch)E B9l 75t
Aot AR §F &2 o7 Bo g Y thE g &2 o &
28 5 FolA FES AU 5 T & FE9 S Aol A
= cmE £35to] 7|25tk £71ho] nhbd Fa(+), whtA] ¢
O ZH()E ®7]5FAH

SHA FAAL oA Qtor 9o g #3]7] HAHchair sit and
reach)& &3 &7t I A7} ,];q- QEEo gk AH
Al % gelE R, SASHIA of= HEE F M2 T s
S 90° AL PR, 3T S OB &of W rEo Yxog
&g He @A ofo] IS 7|20 R &7 o] Jolit T
cm S92 S45kelth

A

) 52 B34

57 YPAL 244em(8f) FEAY] HAAH244cm(8ft) up and
go)E B9l S5ttt YANA Dojut 244em Ao Hojzl
7HA| AolZkt7t £& Eot thA] Szt Eotel ¢-S w7y AEje

314 9] 5-& A (Isometric) 82 =3317] Yl BIODEX SYSTEM
4.0 PRO(BIODEX, USAYE °|-&sto] 752 73l Z(Flexion)¥} H
Z(Extension)s S4ot3th Y¥tdo =R A 5 HIY Ed=
T2 59 45°9F 70° AtoloflA dojubH, F3li}t HOJ A9 £ He
egd wf B4E EFE ol2igt ZHE AlojofA o] BAPE FEH
o} Yh(Hahn et al., 2011; Kubo et al., 2006; Pincovero et al.,
2004). 80°9F 30° Lo =13 Ak AlooA o 524 HZ
Ed= HYER giy] o 00%E KA & A9 wEdAe B
e AehS w2 SRE .5 2919 H=g f - 94 gl

£ 2L HE3 T 4 i AFol o] ABATE TAS ] B
71 P23 FY2Y MY 2 £ o] wobAt FRE 90°

9} 20°0] ATt S& H(isometric) $& £3t 511 B 222
7ebet.

YRE SR 33l & &HE 9Z(Lateral Femoral
Epicondyle)¥} 71719] Z(axis)o] LAt S st oW, S Al &
=5} o] 5L w5ty 95 ET BE gE Bols AEH
(Strap)C. 2 1 Aoal, YE 0] Lo AT H=g 17853
o} @A) L5 H (& TE: ROM 20°~90°)F ZH3to] 2
e €84 4= HolA S digt stAFAE AFetsti e,
B4 ZeEBe S 200 35 Yeold 223 *1191 o
FEYE ST T, 90° 2F AAOIM 22 YHoE A5
o &Y #5252 HAISA LT, UH =24 5 105_7‘_} AL

73 28] AN PEOR ¥ BF St
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YA ) #RlS Felsty| o fAAFEolA B HAF A 24

= A7 2 dE 58 52 AVIES §klon, 124
7t ol FE AHE FASIESE & & EA4E JIPoturt. AL A
W (antecubitalvein)Al 10ml2] EHE AHFHoto] GFHA N+H
Ao £4 98 & TC (Total Cholesterol), TG(Triglyceride),
HDL (High Density Lipoprotein-Cholesterol), LDL (Low
Density Lipoprotein-Cholesterol), Creatine, ESR (Erythrocyte
Sedimentation Rate)& #4514t}

>
N
N
o)
=
)
!
il
o

A A

B A9l RFg A2l SPSS Ver. 25.0(statistical package for
social science)& °]-&ston, 7t Eof tis M *

FHAHSD)E A&t Bydo] 3t 72 AY o]d Y ka4
A o]F9 Yool ZZ AY AHESt= AT HSEE tHY
(Paired sample t-test)4]& o]&3sto] &5 FA] A3} T& v
sttt SAAY AP A B4 AFS "e”\] steiem, 5071 wlgt
9] AgpEo] H3gE Shairo-Wilk WH4lS skt A4 59
T2 (052 AAIFT.

< i)

HYg swEF Aol e =0l o 198 o R AA 24
o] A-& #ol& Hlwshr] §5] A 252 Al A= (Table
4ol AAE et ek 25 A5 TAIE, AALL, AATEN
gt $A% 24 23, &5 -5 Fogt Zpo|7 LhEhA] gkgte
U BMIOIA SAIH 2 {203 2ol 7} WrER T

Q1A E A AKSenior Fitness Test) 23}

H7HE 93l @Al gt @4l £7], otA] & Brtet
7] 13t A} Aokt AojAl 7], SFA 9] -9/ Brlstr] gt Q&

I AAAFEE Hristr] Yol AAIgE 2
= ZMEI 7é71 L5 25 A3 FAZOR gt xo| 7t YERytt)
(p<.000). T3, AR 94E H7tetr] /gt & FHAA £77] $
=3 =, UEAAT 5HEIAALS HUsh] At 224m FE 27
D&% 2% HEth 2% Fo BAHoRZ {93t 2fo]7F UEFFTHS-
Z p{ 007, F= p<.008, 224m L& A7) p< .012).

—_

B BAY Do) Y= 19 o4 199 o BE 514
2o] A% Aol g Hlws] 9ol 1257 AT L5 AF 2
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= (Table 6)°fl AAIE Hhe} Z}

20°9) 33 Aefol Al 524 2ee
AHZHNm)Z AF BN A =

Table 3. Change of body composition

Variables Pre Post

4% A%, 95 229 &
AR o8 2ol7} b
(Mean + SD)
Pre-Post
change P

Weight (kg) 58.93+6.19 59.08+5.93 -0.15+0.26 -0.460 .651

R OLHE (003, ABTHG p.007). H5 220 24
B AFe g, 292 A2 SHgkn ASTHg 1en 223
Az -9 ulg BE A O $o5 Xjol7h LA gk
o 2t 5 AR &5 F oldd gEol +A4 BRHoE
e AL Bart

90°9] F2 Aol FHH 2L 2 A% 95 B2 2
Ao 24t ASHEG BE BANCR FT Kolvh Lheh
U golch et 95 239 AFTughe Asle UeA) g

Sl S EAHOE R Aol UerbA L g 25 At
cleta 0% T A WA O S O AL H ol
Muscle Mass 20.58+1.85 20.4141.78 0.18+0.07 0.898 381 TE A WA w2 AYS HAT
(ke) Joh N E W3 A}
—Eo o 1_.— E_"’
Body Fat ) 341474 21.0244.01 0.67+0.73 -1.734 100 B
Mass (kg)
Body Mass Hay 2wEY Ado] Uk 9l oy 1938 tgoE BogE
Index  24.76£2.12 2521+1.97 -0.45+0.15 -2.789 .012° #Ql0) A% Aol 5 Hlway] e 1257 A5 HAIT 2t

(kg'm2) £ (Table 6y°f A|A1= vt} A,

Percent Body 4 ®W917F 200mg/dl WIREQl TC+= 185.78mg/dl ol A
2145, .33+3.93 -1.12+1.33-1.878.

Fat (%) 34214526 35.33+3.93 -1.12+1.33 -1.878 .077 199.21mg/dl 2 AE Z7h€917. 49l B4+ #elel 150me/d) vt
»<.05 9l TG 128.33mg/d0o1A 152.58mg/dl = Z7F=Act. 100mg/
Table 4. Pre—post change of senior fitness test (MeantSD)

Variable Pre Post Pre-post change t P
Chair Stand Test 15.00 £2.52 23.83£5.78 -8.83+5.25 -7.139 .000™
Biceps Curl Test 21.00 +4.57 26.32 +4.46 -5.32+3.82 -6.072 000"
o R 9.82+10.34 18.74 +9.49 -8.92 £7.65 -5.103 0007
Chair Sit and Reach Test P
L 9.26 £ 11.01 19.66 + 8.03 -10.39 £ 7.65 -6.669 .000
R -8.00+10.73 0.13+13.25 -8.13+£10.93 -3.036 007"
Back Scratch Test pm
L -9.22 +£8.52 -0.31 +£15.33 -8.92+12.53 -3.020 .008
2.44m Up-and-Go test 4.83+0.87 5.26+0.85 -0.43 £0.68 -2.787 012"
2-minute Step test 96.26 + 15.82 131.26 +22.26 -35.00 + 28.34 -5.382 000"
p<.05, p<.01, " p<.001
Table 5. Pre-post change of knee Isometric test(20°/90°) (MeantSD)
Variable Post Pre-post change t P
. R 63.48+21.05 77.08 +21.92 13.61 £19.56 -3.032 007"
Flexion (%BW)
L 63.77 £26.03 67.78 £25.35 4.01 £22.99 -0.760 457
. R 56.15+21.62 65.78 +24.52 9.63 +31.68 -1.325 202
20° Extension (%BW)
L 62.84 + 18.60 65.05 +19.40 2.22+2241 -0.431 .672
Bilateral balance ratio for Flexion (%) 125.04 £ 66.79 120.93 £ 55.72 -4.11 £ 88.98 0.201 .843
Bilateral balance ratio for Extension (%) 107.03 +29.07 119.16 £42.23 12.14 £ 42.70 -1.239 231
. R 52.07 £44.48 49.12 £ 16.69 -2.96 +41.62 0.310 760
Flexion (%BW)
L 40.63 +19.31 47.12+17.10 6.48 +18.84 -1.500 151
. R 111.66 £41.25 128.48 £48.91 16.82 £ 43.68 -1.679 110
90° Extension (%BW)
L 116.67 £44.10 119.75 £ 51.81 3.08 £48.33 -0.278 784
Bilateral balance ratio for Flexion (%) 44.56 +31.76 48.22+32.77 3.66 +41.48 -0.384 705
Bilateral balance ratio for Extension (%)  40.45 +20.67 4498 +31.05 4.54 +£37.42 -0.528 .604

Hk

p<.05, "p<.01, " p<.001
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Table 6. Pre—post change of blood component (MeanzSD)
Variable Pre Post Pre-post change t P
Total Cholesterol(mg-d{-1) 185.78 =35.28 199.21 £ 66.02 0.67 +37.05 -0.76 .940
Triglyceride(mg: d?-1) 128.33£56.59  152.58 +98.72 11.33 +69.47 -.692 498
High Density Lipoprotein-Cholesterol 643741079  64.17+15.19 0.77+15.98 2205 840
(mg-d-1)
Low Density Lipoprotein-Cholesterol 9574+29.03  101.59+ 56.36 547+ 34.14 679 506
(mg-dl-1)
Creatine Kinase (CK)(U/L) 0.92 +0.08 0.78£0.13 -0.13+0.13 4.118 0017
Erythrocyte Sedimentation Rate .
+ + - +
(ESR)(mm/hr) 10.00 + 6.67 6.05+6.74 4.94+4.99 4.206 001
C-Reactive Protein (CRP)(mg-d{-1) 0.32 £ 0.06 0.21+0.27 0.12+£0.22 -231 824

Hkok

"p<.05, "p<.01, " p<.001, Total Cholesterol

4 "Tro g2 AFEE LDLFAE =554 & 95.74mg/dl oAl
+5 A ¥ 101.59mg/d = S7t=1%ct. HDLY A% B+ ¢
AL 64.37mg/dNoNA 64.17mg/dE BH5X7t v=F Fas
Aot dF ANEZ FEH I 9lE CKE 0.92914 0.78F, ESR
2 10.00mm/hroll A 6.05mm/hr&, CRP2 0.32mg/dl ol A
0.2lmg/dE B $X7F 22 Z4AEA TCL TG, LDL 9 ¥
T2 AL 5 ART &5 § ot Eobd ACoE YEy,
HDL, CK, ESR, CRPFA = &5 AR} & o} o
2 et FARE CKF ESR AT BAZ 02 foJ5t 2ol &
VR THp{.001). TC2} TG, HDL, LDL, CRPFA| & 2% &5 A-
T BAACE 33 Zpol 7t vrERLtA] ottt

i)
I,
rlo
(@)

g2 T2 6541 o139 oA =RIES
A0 APLedE AARY, =
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