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<Abstract>
Purpose : The purpose of this study was to investigate the effectiveness of pain release through the four weeks
aquatic exercise among the female subjects aged above 50 and who suffered from arthritis.
Methods : The assessment was validated by blood analysis which measured the fluctuations of Erythrocyte
sedimentation rate(ESR), C-reactive protein(CRP) and Rheumatoid factor(RF). Among the 50 subjects of this
experiment, the control group has only taken a regular treatment from the clinic and the other experimental
group has done aquatic exercise. The experimental group has practiced the aquatic exercise 50 minutes a day
for one month excluding the weekends.
Results : Blood analysis revealed that ESR was decreased in both the control group and the experimental group
and the major effect of CRP was diminished only in the experimental group. No significance of RF was found
in both the control group and the experimental group.

Conclusion : These results indicate that the aquatic exercise is an effective treatment for arthritis that is compatible
with the similar results from the previous studies. In line with this, the aquatic exercise program can provide

an effective treatment and control of the disease with the arthritis patient. Accordingly, the regular basis aquatic
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exercise proved to be quite satisfactory treatment in this regard and we contend that it is vital for the arthritis

patients.

Key Words : Rhumatoid arthritis, Aquatic exercise, ESR, CRP, RF
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Table 1. Research design on effect of aquatic exercise.

start lweek 2week 3week 4week

Exp. Prel Postl Post2
Blol Blo2 Blo3

Aqul Aqu2 Aqu3 Aqu4

Cont. Prel Postl Post2
Blol Blo2 Blo3

Exp. : experimental group

Cont. : control group

Pre : pre-test(pain, subjective well-being)
Post : post-test(pain, subjective well-being)
Blo: blood analysis

Aqu : aquatic exercise program(4weeks, Stimes/week, SOminutes/I1times, sum 20 times)
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Table 2. Process of the aquatic exercise program on RA patients.

Process

Exercise

Intensity

Preparatory ex. Preparatory ex.(10 mins)

musculo-skeletal 1. stretching
prevention exexcise 2. swinging(oneself)
Aqua-exercise Aqua-exercise(30 mins)

1. walking exercise

. trunk & hip exercise

. ankle exercise

AN AW

7. ROM exercise

Closure exercise Closure exercise(10 mims)

. neck & shoulder exercise

. knee exercise(flexiion, extension, jumping jack exercise)

RPE 9~11

RPE 11~13

. leg swing, leg raise(forward, back, cross, lateral)

1. walking(slow widely, forward, back)

2. swinging(oneself)
3. finish

RPE 9~11

RPE : Rating of perceived exertion
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Table 3. General characteristics of subjects
G Age(year) Height(cm) Weight(kg)
roup (Mean=SD) (Mean=SD) (Mean=SD)
Exp.(n=25) 58.4+2.14 155.8+1.51 56.2+2.81
Cont.(n=25) 58.242.55 157.8£2.31 5744521
1. 97 CHARIS] 2Bty Sy 14142 HERATH(Table 4).
AT TAAte] Awkel B tew 2o )%%%g A 2 w3t
(Table 3). & Aol A3 A= BEF o4 \:} ZF 717804 ESR FaI= FogEo] .00
=2l 5002, &t 25T, AdT 259 elth ‘JrE}‘/} AR Felde BAa, Adea o
2 4 WEAEESR * T) BAoAE {285
1. JS-‘l%EJ__rLJ'éPOL_/_'t_I.:_(ESR) o] .42 3 AHE HAFU ATt
mzw MEEHo] F b 4l o3t 4Ea)
1) 715 gol tEhdA o AT tlaE Az &

ESR19] ¢ AHTS Ho] 28.78+14.76, T
ZT2 20.00+ 14.600]™ ESR201A A3+
23.44 £16.03, ZT2 19.44 + 14.62, ESR3912]
L HAATL HFo| 18,56+ 14.48, TS 1622+

s

Be

[¢]

7 HRH ESRO

Table 4. Descriptive statistics of ESR following examination period

s FE G vy & &

AT 2T ko] A 3 &3 ASeA] 4
ZHa A3} FREe 31.97, &8
< 0002 Yeh} ATy gz A "

SJTHTable 5).

Group Mean Std. Deviation n
ESRI1 Exp. 28.78 14.76 9
Cont. 20.00 14.60 9
ESR2 Exp. 23.44 16.03 9
Cont. 19.44 14.62 9
ESR3 Exp. 18.56 14.48 9
Cont. 16.22 14.14 9
ESRI1 : Erythrocyte sedimentation rate at start
ESR2 : Erythrocyte sedimentation rate at 2weeks
ESR3 : Erythrocyte sedimentation rate at 4weeks
Table 5. Multivariate tests on ESR
Effect Value F Hypothesis df Error df Sig.
ESR Pillai‘s Trace 77 25.28 2.00 15.00 L00***
(main effect) Wilks' Lambda 23 25.28 2.00 15.00 L00***
Hotelling's Trace 3.37 25.28 2.00 15.00 L00***
Roy's Largest Root 3.37 25.28 2.00 15.00 L00***
ESR * T Pillai‘s Trace 43 5.75 2.00 15.00 04
Wilks' Lambda 57 5.75 2.00 15.00 .04%*
Hotelling's Trace 7 5.75 2.00 15.00 .04%*
Roy's Largest Root 77 5.75 2.00 15.00 04

*¥*¥p<.01, **p<.05
ESR : Erythrocyte sedimentation rate
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Table 6. Effect on between-subjects

Source Sum of Square d.f Mean Square F Sig.

ESR 444.70 2 222.35 31.97 .00%**
ESR * T 100.70 2 50.35 7.24 .04
Error (ESR) 222.59 32 6.96

**¥p<.01, **p<.05

AR frefsigion, ddvd dxTe A
HER BAE 3 Ad Fge 724, elSEL 04

= Uent Azke] dsiel me A 1 &vp) E
Moz §olgt Ao 2 LERITHTable 6).

2. C-H8Y CHHH(CRP)

1) 71&%A

CRP E4jo|Ax By BEFEHUAE 2hHRH CRPI
oA HAEFE 1.15+ 1.0, IFFS 3.74+7.122 CRP2
oA HATL 2344+ 16.03, RS 19.44+ 14.62,
CRP3919] 7S APTL 18.56+ 1448, TR

16.22 £ 14.142 JEP}THTable 7).

2) thAFAS 2 A T 2
o AAolA CRPY FEI= FojgEo] .02

o2 et BAHSRE Folston, Adw o
Zw3e] AEAECRP * T) BAA FoEEo]
592 yeht AR felAdel vEhAl ekt
(Table 8).

APy iz ke A 2+ &3 A5elM CRP
o] ZAWs) FEre 245, Ho3EL 0008 U
B AT giza dAe] sy SA-eE:
frolataov, Adwd dazas 474 Heg 24

Table 7. Descriptive statistics of CRP following examination period

Exp. Mean Std. Deviation n
CRP1 Exp. 1.15 1.03 9
Cont. 3.74 7.12 9
CRP2 Exp. 23.44 16.03 9
Cont. 19.44 14.62 9
CRP3 Exp. 18.56 14.48 9
Cont. 16.22 14.14 9
CRPI : C-reactive protein at start
CRP2: C-reactive protein at 2weeks
CRP3 : C-reactive protein at 3weeks
Table 8. Multivariate test on CRP
Effect Value F Hypothesis df Error df Sig.
CRP Pillai‘s Trace 42 548 2.00 15.00 .02%%*
(Main effect) Wilks' Lambda .58 548 2.00 15.00 .02%%*
Hotelling's Trace 73 548 2.00 15.00 .02%%*
Roy's Largest Root 73 548 2.00 15.00 .02%%*
CRP * T Pillai‘s Trace .07 .54 2.00 15.00 .59
Wilks' Lambda 93 .54 2.00 15.00 .59
Hotelling's Trace .07 .54 2.00 15.00 .59
Roy's Largest Root .07 .54 2.00 15.00 .59
*#<0.05

CRP : C-reactive protein
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Table 92 EHéettonnbbbtewenrssbfgetsts

Source Sum of Square df Mean Square F Sig.
RF 4031.77 2 2015.89 2.75 .07*
RF = T 2009.57 2 1004.78 1.37 .26
Error (RF) 23433.29 32 732.29
*p<0.1
= ¥ A FE 1.06, FrolgdES 3602 JEhY 2) g S B JRA 2 '3
AREe] Wste] mE JiA 3+ &3t TAFCE f thia® AAeA RS Fa3= FogEc] 0.18
oatA] 942 A= YEITHTable 9). 2 IR vy A FoS dEA
%L%kgtt], APT tEwte] wSAERF * T)
3. ROIE[AN QIXKRF) BAol A folgEo] 482 Yehy 5AZ fode
YERA] @EQETK Table 11).
1) 71&=5A AT -tz ke WA 3F &3 HFlA RF

WS} FaE2 275, 852 0072 UE
AT iz JAY Wspt SAHeR &
stgon, AEey gxFs 47 Hre EXE
AT FEE2 137, F8E2 2622 YER} A
o] W3lo] W A 3+ g3} AR o

RF #4]ellA Jé?rﬂr FHRE 2hHRE RF] A4
AETFE 130.95+152.9 EHJZ_EL% 43.12+28.142
RE2014 AL 112.32 + 124.84, THRTS 37.84
£25.75, RF3°1¢] 7% E?%.‘E% 94.93196.76, =
TE 36.93£22.06°F VEFHTHTable 10).
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Table 10. Descriptive statistics of RF following examination period

Exp. Mean Std. Deviation n
RF1 Exp. 130.95 152.94 9
Cont. 43.12 28.14 9
RF2 Exp. 112.32 124.84 9
Cont. 37.84 25.75 9
RF3 Exp. 94.93 96.76 9
Cont. 36.93 22.06 9
RF1 : rheumatoid factor at start
RF2 : rheumatoid factor at 2weeks
RF3 : rheumatoid factor at 4weeks
Table 11. Multivariate test on RF
Effect Value F Hypothesis df Error df Sig.
RF Pillai‘s Trace .20 1.92 2.00 15.00 18
(Main effect) Wilks' Lambda .80 1.92 2.00 15.00 18
Hotelling's Trace .26 1.92 2.00 15.00 18
Roy's Largest Root 256 1.92 2.00 15.00 18
RF * T Pillai‘s Trace .09 .76 2.00 15.00 A48
Wilks' Lambda 91 .76 2.00 15.00 A48
Hotelling's Trace .10 .76 2.00 15.00 A48
Roy's Largest Root .10 .76 2.00 15.00 A48

RF : rheumatoid factor
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