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Tanavan Sriamonruttanakul.(2008). The effects of empowerment programs on behaviors
for reducing the severity of disease in patients with Osteoarthritis of the Knee
Bangkok : Srinakharinwirot University. Advisor Committee : Assoc.Prof.Dr.Dusadee

Yorlao, Assist.Prof.Dr.Chantana Prakbongkoch, Dr. Kamolrat Turner

This research study was conducted to examine the effects of empowerment programs
on behaviors for reducing the severity of disease in patients with Osteoarthritis of the
Knee. The main objective was to compare the factors (self efficacy, selfexpectation,
behaviors, quadriceps muscle circumference, rang of motion and severity of disease) of four
measurements (before, 4 weeks after, 8 weeks after and 12 weeks after implementation) among
the patients who attended empowerment program and those who did not. The second
objective was to study the correlation between self efficacy, self expectation and behaviors, and
the correlation between behaviors, quadriceps muscle circumference, rang of motion and
severity of disease. The researcher applied empowerment theory, self efficacy, self
management and social support for implementation with the use of Dhatus dietary, ascetic
exercise and hot herbal compression. Two types of empowerment programs were designed,
the empowerment program using group process and the individual delivery empowerment
program using home visit. Three hundred and thirty patients were purposely selected from
the patients diagnosed as osteoarthritis of the knee by ARC: Criteria the Classification and
Reporting of Knee Osteoarthritis, with moderate level of severity who had never received any
other extra programs, any operations for osteoarthritis of the knee, nor any other diseases.
Twenty four patients were equally assigned to experimental group |, experimental group Il and
control group were selected by systematic random sampling method with matching for age
group. The experimental group | attended group empowerment program, the experimental
group Il (attended individual empowerment program), whereas control group received routine
instruction by doctors or hospital personnel. The study took about three month from June to
September 2007. Two types of instruments were used in the study. The instrument for
implementation was composed of the empowerment programs planed for group and individual
delivered, behavior recording form, pain recording form, letter and telephone for reminding,
and video CD record. The instrument used for assessment included a set of questionnaires

asking the sample for demographic data, self efficacy, self expectation, and behaviors as well



as severity of Osteoarthritis of the Knee assessment tool. The questionnaires were tested for
content validity by panel of experts. Alpha Chronbach coefficients were .76, .87, .80 and .95
respectively. Instruments for measuring quadriceps muscle circumference, rang of motion
were also used. Data were analyzed using descriptive statistics. Repeated analysis of variance
and Pearson's Product Moment Correlation were used to test the hypotheses.
The findings of this study were as follows :
1. self efficacy

1.1 The patients in an empowerment program group | had self efficacy
scores at 4 weeks, 8 weeks and 12 weeks after implementation statistically significantly higher
than that of before. The patients in empowerment program group Il had self efficacy scores at 4
weeks after implementation statistically significantly higher than that of before. But had not self
efficacy scores at 8 weeks and 12 weeks after implementation statistically significantly higher
than that of before whereas the control group had not self efficacy scores statistically
significantly at 4 weeks, 8 weeks and 12 weeks after implementation lower than that of before.

1.2 The patients in an empowerment program group | and group Il were
not different in self efficacy scores at 4 weeks, 8 weeks and 12 weeks after implementation
and had behaviors scores statistically significantly higher than that of the control group.

2. self expectation

2.1 The patients in an empowerment program group |, group Il and
control group had self expectation scores at 4 weeks, 8 weeks and 12 weeks after
implementation statistically significantly higher than those of before.

2.2 The patients in empowerment program group | had self expectation
scores at 4 weeks after implementation statistically significantly lower than the patients in the
empowerment program group Il. The two groups had self expectation scores at 4 weeks after
implementation statistically significantly higher than control group. The patients in an
empowerment program group | were not different in self expectation 8 weeks after
implementation higher than group Il and the two groups had self expectation scores statistically
significantly higher than control group. The patients in an empowerment program group | had
self expectation scores at 4 weeks after implementation statistically significantly lower than the
patients in the empowerment program group Il and the 2 groups had self expectation scores

statistically significantly higher than control group.



3. behaviors for reducing the severity of disease

3.1 The scores of the patients in an empowerment program group | at 4
weeks and 12 weeks after implementation were not statistically significantly higher than that of
before whilst the scores at 8 weeks after implementation statistically significantly higher than
that of before. The patients in an empowerment program group Il had behaviors scores at 4
weeks, 8 weeks and 12 weeks after implementation statistically significantly higher than that
of before. The patients in control group had behaviors scores at 4 weeks, 8 weeks after
implementation statistically significantly higher than that of before and had behaviors scores
statistically significantly at 12 weeks after implementation lower than that of before.

3.2 The patients in an empowerment program group | and group Il were
not different in behaviors scores at 4 weeks, 8 weeks and 12 weeks after implementation and
had behaviors scores statistically significantly higher than control group.

4. quadriceps muscle circumference and rang of motion
4.1 The patients in an empowerment program group |, group Il and
control group had quadriceps muscle circumference and rang of motion scores at 4 weeks , 8
weeks and 12 weeks after implementation statistically significantly higher than that of before

4.2 The three groups were not different on quadriceps muscle
circumference and rang of motion scores at 4 weeks,8 weeks and 12 weeks after
implementation

5. severity of disease

5.1 The patients in an empowerment program group | had severity of
disease scores at 4 weeks and 12 weeks after implementation statistically significantly lower
than that of before

5.2 The patients in an empowerment program group |l were not
statistically significantly different in the severity of disease scores at 4 weeks after
implementation  but they were significantly different at 8 weeks and 12 weeks after
implementation lower than that of before

5.3 The control group had not severity of disease scores at 4 weeks, 8

weeks and 12 weeks after implementation statistically significantly higher than that of before.



5.4 The patients in an empowerment program group | and group Il were
not different in severity of disease scores at 8 weeks and 12 weeks after implementation while
the severity of disease scores were statistically significantly lower than control group.

6. The self efficacy and self expectation were correlated positively to behaviors
at 4 weeks, 8 weeks and 12 weeks after the implementation

7. The quadriceps muscle circumference and rang of motion were not
correlated to behaviors before and after the implementation. The severity of disease correlated

negatively to behaviors at 8 weeks and 12 weeks after the implementation.
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lsAlandaunuazidenaaell  Tasanaunisealndulod Autolytic enzyme #andnn uaziinng
a¥repeaaiay  uazllsilenduuaaulmiienauny Imm@iﬂﬁ‘lﬂumimu@mﬁmﬁﬂ?ﬁi@nmq
(Mediater) saflugnasinanlatle uazlilssiuiiaing ‘Emmﬁlfauﬁﬂl,l,@zﬂi:@ﬂé@uu%Lﬂumaqu
aeflulusnene iy loanlnwAu Bugdu vie Tenunire (Growth factor) au T fefluasia
wanszgneeuildiinisaiaunring dousnanluaudadu intereukin — 1 fiafreananifieyde

visanIzANaeuAINIIaNIERuanszAnaeuliai v uazndsAeaataa  (Collagenase activating

1 3
o

. =S 1% = o = a o da’
protein) dsiatlazlinszfuasaaiama  (Collagenase) Mnliinnsaaneaasunyisng wanainilu

v Aa

nsvgnaaudalfay audimaseaninilalisiiea (Tissue inhibiter of metalloproteases : TIMP)

Feusaduginisinuaesnaaanatug N liiinaNaNsani

a v

wensan wresdiedenaginszgniadaidundnlussazusn wansan wdniiadluunedou

]
=)

apanszgniindelnaianzaaiisuimin Tnunszgniawnindann lauasdey aznlaewdudmdes
ViaZineng qu G wasily enauanifuses  (Fissure) i (Fribrillation) #58.faLy
uia (Ulcer) Snidansdessnniu  nszgneeuanangasaueanauiiuifanszgnidnszgneeu a1
wuAsnszaneeungaeanilugsimaede  wananmsulasuuladiinszgneeuuda  agiinng

= o, A o X v | = , X =
wagullaandouau | ?Iﬂ\‘ﬁ.l‘m/]Lu@ﬂﬁﬁ@ﬂlﬁ‘lﬂ?ZQﬂ@@u@ZN sclerosisinnau  Inelawiziisinn

'
a

nszgnldnszaneauniniaaauuilas a1anuda (Subcondral bone cyst) dsdaniialulsade

dl d” a o = 1 = Y o & dJ = o 1 o
LABNY @ZN@ﬂHMtMuWWULL[ﬂﬂ[f‘l”]\W’]ﬂ"]‘msLuIﬁ‘ﬁ%@ﬂﬂL@Ugll’]m’ﬂﬂﬂ e Lnvasiainazlddn

|
=]

dl o a ' 1 a v ] A |z
Iuﬁ"’lf;lﬂ/ﬂ?ﬂ@’]muvl,ﬂlnﬂ @W@WUQ’]ﬂ?K@ﬂ’ﬂ‘ﬂMN’M@MQﬂ?’ﬂuﬂqﬁliﬂﬂﬁmLM@@LLMLu’ﬂﬂ?Z@]ﬂ ¥INEN

)}

o | o o o va =< = 1 o a o P [
anwouziluduaeuinWionszgn aelufinszgnaeunguasdnanuluansindaulnadea  a1aazny
nszpneaneananUnnmesds Tnadeuivanaensegnasinszgnaaungues TINITHNEDL
Uaniluazyundinsegniindenind  (Hart. 1983 : 83) ; (Roger; McCue; & Gal. 1987 : 87)
; (Gates; & Cuckler. 1994 : 518) ; (Stanley; & Beare. 1995 : 995 )
= = = ' | H a X X
naasuidamsduadlunszgneen  wudndTuasi luuavzndaruintukarariInay
pNANNTULNNTeslsn  alauaTIBNIMIBIARARIAY  AzHeUNIzANSaULNAUATUIATE
ARARNAUAZIANAININLNG  uaTNIIaIuiuIRIARasTal AzuadNviTaLAnnIzane lda Uiy

widaulnd Ysunnulusalalniauazanas  LazazanaduinIuaINANAutnueslsa Tilsilande
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o o Y o Y o a o . ilz dl
Azluazsusaiudeasiunanilinas iasdlunalau (Glycosaminoglycan) duadiasziilalsa
anatuninau Tusilandeuauidatasazidnasuazunnaans (Brandt. 1985 : 1432)

1.4 guugasmsiialsatadnd@an  Seldidunmamuuidadiezladuamnfiufias
WAITRIN181AAZNAAINANUR AT
" A o~ X ~ a a o
1. 87y AB  WHANeIYNINIY  ArHNITANAATILIDIANTADUABLAUTALNA
(chondroitin  sulphate)  ldawnsntintiereastaulunszgnaeuydels  Mnlddnsmdaans

o & o [

Enzyme fi1e < uazvinlideiinadnidndns (5ue qimsus. 2538 1 323) ; (Harris. 1993 : 39) ;

q

(Resnick; & Niwayama. 1995 : 1265) ; (MWIANA aunineg. 2542 - 14)

6

2. e Ae wuldva 2 e Luﬁﬂu-i’@Lﬁﬂwﬂgugiwumﬂu;ﬁu@q (g SBI0 QL.
2526 : 5) ; (Moskowitz. 1993 : 1737) ; (Resnick; & Niwayama. 1995 : 1265)

3. nsiagdausniia w1lne (Genu varum) I8 (Genu valgum) AufiNAINY
sludetnuazusaiannssinsedednliaiiaue ?NLﬁmmaﬁ‘v‘hmmmﬂiz@mj@mﬁ'umﬁu
(MANA MeNnSNe. 2542 : 14)

4. msldfudunsesiadann Wy nezgnidwAnYin mimﬁlfauu@maﬁ@m n1g
Aneiidenddudanitemeiinnssniauaesdaminunniou (mMKAnE veumsne, 2542 : 14)

5. gaflun wazanssing lusane wudsinisludeianunlszdudeuiedd
AARDIAAAaIanga (Turex. 1977 : 1111)

6. ANINBINTA WL ﬂuﬁ@fﬂummﬂﬂu’m%ﬁ@qﬁﬁmmﬂﬁmimﬁmmfiﬁ
(Turex.1977 : 1111)

7. awne wod Wdszinalad By (Siberia) fn1sfuansyande (Fusaria) finuilu
Wand191N3u (Grain) flenaiAnlsatannty (Golding.1973 :110-115) ; (Turex. 1977 :1216)

8. woAnssuiineliiinlen defifeselulil

8.1 NMslimILANEINNg wanznsiimingann dumndadsnliiia
founden  iesaniimindafifasnniy azreliRnussnmsiutminannndnaung
(Ebersole; & Hass. 1994 : 260) : (Gates; & Cuckler. 1994 : 516) : (Mourad; & Drostle. 1993 :
41) ﬂﬁ?ﬂQU@NﬁﬁuﬁﬂﬁQLﬂiéﬂ’]'iﬁ’)ﬂ‘ﬂ:@@ﬂ’]?Lgﬂmmm%@Lﬂﬁigf (James. 1992 : 726) ; (Payne; &
Hahn. 1989 : 125) ; (muqﬁﬂﬁr WANNTNE. 2542 @ 42) mwéqmﬂummm@ﬁ@mL?ﬁl@u
Ineanziilelaadadndenluszmelng  wmudaudawindandn ddnlnseen uwasviewn

o A Y v % o/ 3| [ o o o L4 Aﬂg’ [ -ﬂl
muwgwmmuslu ﬂuﬂ'ﬁullﬂLﬂuﬂui&lﬂﬂil@’ﬂﬂﬂ’]ﬂ\‘mqﬂ V]’]EL‘VIﬂZ\ﬂNLu‘ﬂiﬂLLﬂﬁLLNLﬂ@’ﬂuiﬂ"J

faneldAasazann N an1suN AR LTasda ledne
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8.2 NINVNNIALANLIINA dunsuanavinnigsng 1 liAAnNNe

neludedn Wy nsdeitiey nsdsanian thees o dednannd  BuEelAuuIL ] N9l

A A o

v 1
astiulaties 7 nisfiaviveneresiinduszazinaiunu WANAMNUANEULIU UAZBITN

1
o

unaehefiduamnd A fivinliieeinistian Wy erdnfideaduuiu ) andnfidesanye
winvideeindidasiees | dofuifey ddeaun3 sitenasuiiounedn du el
waslgla  (Moskowitz. 1993 : 1738 — 1739) ; (Gates; & Cuckler. 1994 : 516) : (Resnick; &
Niwayama. 1995 : 995 — 1266) ; (Spector; et al. 1996 : 988 - 995) Fafanssumant neliAn

a a a Gl a a a v 1 il v %’ o o
NITLAEARALNAAINNLATEIA LL@ZLLNI]QH?FLI'WM@NQ%I@L?J’]Lflu’ﬂﬁl’m&l’]ﬂ TﬂﬂL@WqZGWNuWMuﬂMQNWﬂﬂ

< -

(engns dT9RAd. 2526 : 5) ; (U1 AMUUAANG. 2537 : 15 );(MNANR Naunine. 2542 : 11 -
14); (INANR WO, 2536 1 27 ) ; (WEYANTA 139Ned. 2544 : 13) TIRAAARBIALNITANEN
10941 FLAIAA (2536 : 46 - 50) NANENTINANNANRUSIEUININGANTINATNINUATNE NN

4988 ATWAU 170 AL WUSINGANITNAININHANNANRUENNLINALN1IT4IN N BEned
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o

HedAyneananszdn 0.05 Taewudl wWaAnsIuNITuen  WOANIINNTRBNMNAINIE AT
WANIINNNTFLLITNIueIMe aNnsndaNiwinunen1zqannldienay 26.17  ateliuddAty
NNANH
AuiiulAdn WeANgINFNg o unITuaAInFENvINnIsNusenaTeadl lidnazdlunen
Pusinwisel iR nAadRslszand metloiuiey nasleanidn thees o ANARANAIA
= c dl % 1 aa ! dl T v a o o o
ANNIATEANINETND]  AonMwitend vinuew  Esenuasine ) Aldgnsieadluiadnstsvandu
Tedauudausifuavnaenisinlsadamnden
1.5 ansuansuadisatali@an annensanndinanana WiianszLaunIg
Wasuulas Al
dl a ¥ ! o Y ! |
1.5.1 malasuudamanigdniatesnsegniesie yinliazesnszgnaeuiiy
= = ?/ = dl | d} o aa o 1 ¥ dl
WNAYI29T Uaziinnsanaiasanieinisilasuitaclugding aeunmanaieatdnezaesiededn
dl o % o a dl ¥ 1 o !
wALasEin linaineueenszgnidell nsndeulmaesdeliazaan Tnanisfuuaztinananuss
Aeld  wazinlidaudsznevaesdouan o Huanszvusielddcy  Tneanavesnszgnuazsey
1 dl = - d? =2 o Y a ] 1 a :j/
1 4o azilasuulaslnainiseeneanszgniinay asenarinlmiianinaludausesdetsinnniy
annsulasutlasniginiacansisnmen - nliAanisiaglassdanazinlinigsinanuds
=2 ¥ v dll o | 1 ¥ a B [ % a a |dl =
naudddedenazgninidunqulsadestinliinsdniay (gna Aanlan. 2537 : 181)  usliled
o a [ N ! Y IS !
nisanfiuzesiseagifunaiuiy nsanenrenszgnesuindeuaslirenszgnaauunn ugald
I ] ! ! ¥ V a asa o a dl o
agflutasineszndnede avduavn Winaldiseneuauelunssuauniseniay Ineaziliaanig

iR lunsAedunNsenaL(Type A cell ¥8 Phagocytic) s Weadndsuilaniassn  way
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o dlzJ dl A dl Y =X 1A a o Y Aa
naneAmiaitievzasnszaniwan lunall - Audiinisifianisdniauaesdaiinnisuanuag
(% a Y Ao o a 4 YR X o % v v o ¥ a
Fou  TurFndeniinisdnauuaziintirludeiudeninau inlidaeniudeuaviadaiinnisuas
Tnauls
1.5.2 aMNsuanANy  ansuansrasisadain@enluusiazyanaaziansng

ﬁu@@niﬂ%@q’ﬁuwm‘ﬁmmw wazANguLsalunNsAtiulen nefsau (Peyron. 1984 : 9-27)
4 il ¥ 1 dl dl a o A
THuianuguisedlsadarnidanmnunislasunasmesnansanwaandlu 4 s2du Ae

SN 1 Annsanaednszgnludianies

o A, A :

FLAUN 2 Annsveneenszn st unan

JLAUN 3 Annsanaednszgnlud Mnlddesdnsyudnsdaidnas

3eAUN 4 nssenaasnszgnlud  auwinlidesdnesendnsdanaunn

Y A | =

waznszanifideduianszaneeuinmndenasden ansuarennisudnsedsadednden o
Antiulilagnedi fenwournafnenzi ldfinaseatenylussundu 1 81N17 WATRINNTUAR
ﬁwuié’uﬂ' (Fraley.1992 : 92) ; (Craven; & Dietsch. 1993 : 93) ; (Mourad; & Drostle. 1993 : 41)
: (Ebersole; & Hass. 1994 : 260)

15.2.1 thade Tasfiennsasdelulsadadnden  SlfAnfinszgn
faulpamsy  weinangdaulsznauvesde mim'}mLﬁﬂmiﬂl,gmu?mmﬂmﬂﬁqm:@ﬂ Flesan

L7 a

nsgnnaTasaaniaen  nisdniaureitiendegaindaiianistinfsainnisilsanasuazaanll

q
1 v ¥
0%

fupsrasde 180 Aarnuduannsgniden  guivsedssneluiednisundnuiiasaudeiin
nsuaiasa INeanAsnIzgneautadanuanugaesnun inliiiansszAaRedlneAsavTeiingg
1 3 ] [3 d’l dl ¥ a G

nasiadullszamaeinszan  douanuiiuihnvesiietialagseudeifinainanuesan  wazAN
gaudrendnie  anvmaesnisteildilanainnszgnaeuludain  wsznszgnasulid
Wulszawmliliaes  anisbnaziinanamndnesiuingald  asgy Tmdnondnd,  uazide
NUALFEA. 2528 1 1031) ; (MANA  weuNIWe. 2542 : 42) ifinanasla 1MW ANINWPIEA N19Y
TweF1 nrsuanliuay

KX o 17 [ % dl o
1.5.2.2 Avinvesdandsanniiinuiu -
15.2.3 mednanaulmliazaan masiionszgnaauliFay
1.5.2.4 A@enasludailiasannisgnidundesde
1.5.2.5 anainsnaduanzaude Hainisideyuaesnsegn
1.5.2.6 Anusiupsteadade
1527 negoudenisinnuaesde @y nsemisadiean

o

X o aax a N o = vy A ¥ A
UANIINU \‘]Nqﬁﬂq?ﬂﬁ\zl,g\lu@qﬂq?m@\ﬁ?ﬂ@ﬂrJﬁVﬂN ﬂ@ﬂ’]ﬁ‘lﬂjﬂ@ﬂ\‘]mﬂqqzm@L?JWL@@NE‘]']NLLUU
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sz1iuaeae@ns (ACR : Criteria for the Classification and Reporting of Knee Osteoarthritis

989 The American College of Rheumatology 7Wmunauludl a.A. 1986)  Imeluandusies

4

¥ 1
Tdnsmaan1eiesfjimnisvizanieis@imen  wuudssiiuildenistandeidundndaniueinish

wu 3 11 6 98 A9l (Aitman; et al. 1986 : 839)

1. He1gunnan 50 1

1%

aundnmendnniainegiia o Tlalddeuu o (stiffness) Haandn 30 wad

22

o o o o 1% )
LAsaaunanIauknsunielude (crepitus)

2.
3.
= [-3 o/ % A dl a d’l
4. Ansunaiunanatude veailanansaLEnLieIannIzaN (osteophytes)
5. dnszgneanvizaasnelugjauLisiundan (body enlargement)

6. AR IHNLBINIBNELLTITAL “ 4a1i1 (no palpable warmth)

1.6 mssnegilelsadaiindas

flaqiiudsliddgnsinmisadaindenimenals  wezesiuaageniglu

| |
A

nsinwfineanainisten e ligieeansnsanaeuludeldnudng  sdedlesiunistingtaes
fo  FeavdaaligthedfiRnadnslszanduliednengd  Tnadilelsndeuindenuwsiazaaasi
BINNTUARIANGNTY  Asiuazfesiasauntlyrnresdiauarlvinisinuamndeymitiv - g
tymizasannisindeuazdamsda danaaululdlidian nsiagtlaasda  Dauddndaulnnjay
{udssneainents  usilaqiiuAiamnungeuAuaduidanisine  inevgadenuidenes

1 a v = v % 1 1 ?.'/ dl V% 1 o % a dl aaal
nszgnaauiiade vsaliinisaisdenumunszgndeuiiy ealidaieuldmulng  &9i5s
pama il

1.6.1 nadfjuimsasia - Tlvesdilae
1.6.1.1 nmaaatuidn  Taanisaanisiutlseniuausiszinmuileuay
% ] a dlg % dlo/ v g 1 o 2 @ o =)
wana uiasLEineasniimalulassaidudeounaridulogs iy dnuald  waasmyd
dl 1 d’l = dlol o % a a 1 dlo 1 1
FepnunsatuanaInaziuaassen falsznaulldasdninuazusannaniusesieniy  (Kart,
Metress; & Metress. 1992 : 172) aeidlafinn pasazanLFuinnisUsinana lndsanaunin <)
apnasullszyuavnsdszinnladu Tneusinaanmsiszsinnladulidasndn 25-30 wWaefidusues
- Y a o o s X o edn a

nstslneansisunn  InaAdsvaniaesamaaidasuniiuiudssnuiledndnlifnduuay
wnlaeantan 1san1ssulsyniuilatdanvizanandneiaindan (Barker. 1996 : 227) lunseii
TsAuanniledniisangs  anaaziulssmuanslszimiouazun  adllsAulazinaauLige
Gipiaps!

' '
o a o oA

1.6.1.2 nsantladannnlvide ‘LI'WLZQ@NN’]T@H i MaNLALNEsYNLnNIg

litaludnwusnazdanann liifiausanszinsadaninau iunainlinszgnaeuideauuinau
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1.6.1.3 nanelay AudIeINadULanTuusINIn videlinnsdniaL
v b4 o o 1 lﬂl Y Y Y o ¥ Y o k73 nl/
anasealiuauin veaneuusetanelidaldin Tnann o denasldinnisldeunn 4-6 dalua
1 14
{ a a o

! v
Walinszgnaauiindenidetineenll  gannduruiAuglAn  aandnfinisueuindeu  6-8

dalue  fadw Az linndevasienialiindavatinaneeana  wadnfaIn st lfnaFSean

q

v
A o o

i 1 v
Tnaennzdenilulon  Winegaldouireiuimindunadszunn 1 49l Fuaz 2-4 Af azvin

¥ s
o/ o Aa o/ o/ a

Winszgneeufiadeudafoaumadinga dmun; uazAuaw 9. 2536 : 100) ; (WaANA ATLANAIT.
2537 : 22) ; (45 4viFd ol agsen; uazdusr JANTWIAS. 2539 : 404)
1.6.2 nalden daulunjnsldeninenlsail  dnldluwinisfneainisdan a1
A 1wy gufie ensunssneusianllldamesess  (Nonsteriodal  Anti-inflammatory
Drug; NSAID) lusieannisianluisuusauas liianszassnisdnaunielude  dnldanufilon
| = a Py 1% M v = prp 1%
8374AN 111 WOEnANeavisaned Iy Tumeildenudianldldna  viselusnefnnnseniay
neluda agldarsfunednauaisldldamasend  Tdnaeuw nsaziaanauulaauesiiy
ANNIHNzAN TR og
] 1 [ ¥ ¥ o a dl 1 1 = ¥ 1 dll [~1 o v
wiinealsfia  nnsldendnunnseniauaian il ldaRieses s luisadaindan  Aanannld
Aanadeld  Tnanimaaedludndnaaeanudn e1u19auny i wed lnsu (Aspirin) aulaunndu
, A Lo o o = o ° g v ' =
(Indomethacin) lauigwlu (Ibuprofen) Hpnadueanisdansziidsilandauan fnldnszgnaauiia
9 dl dl 1 % o dl é’ ] v o a -dl 1 1 = o
denidenagudonduidensinau  usdanuanimaasesunisdnausiied W ldamssenfung
suunduin innsdenaesnszgneennty iy lnezinsiilauadn (Tiaprofenicacid) laraailiun

%

(Diclofenac) lwsamd@iax (Piroxicam) Iwlwswlu (Pirprofen) (49960 131NuUw; waz g9dna
a '8 dl £ o a dl 1 1 a [ o £ 4 dl
flan1uasd. 2538 : 372) wiHanadunsdniauiian Wldamasasfunaaunwinlinnsdenaes
daanaaunerunuin lHae  deneadesiuane s IAfNa 519898 LA AZIUNY
tlaqiiunisldenlulsadan@enliinesusiysdanazanainistaawintu - usdaldduad
aid aa o ?/ o a I8 dll k2 16 ¥ o a ] A o t%
enNHAANTTR N sdusenisinaeuaEnd  uganisidentesdes W lialuse livzesin1i
VoA o Ao a o Ll ! ' = ¥
nszgnaaul@eNnAuAALAN  anAenanizandt arsUnilasnsegnean  Feainnimasedliias
UfiRn sz ludnimaaes nudrennenaiinuantmn laun tnstwsillia wedn (Tiaprofenicacid)
TaaaaWuuA  (Diclofenac) B17N179%  (Arteparon) naalaznilundeuauinadains
(Glycosaminoglycanpolysulfate) naalazflundeuay wWilln Aeuméa (Glycosaminoglycan
) = - o=l = |
peptide complex) gN1a2w (Rumalon) Teemailgraduduenlamedasanelisiu  wiAx
R Y - 0% = ' A = Lo o
Penunaniansldameseadauiater o azsflugninilesnsegnaen e nlnnadud
wulzdildsieallilinaraldsilendawme  daunnsanamasessdndaananilianislanung

¥ I o 2/0‘/ = = Y v ' 3 o % dll ¥
1@ LLWNﬂ@Z‘VI’]ﬂi@%Qﬂﬁ"ﬂ NITRAAALRLITAEIALINUBLAEL ] faran linisiaanaasdaianas (Brandt.
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1985 : 1501 - 1502) uana niuluungsaanasasdnemiganla  Hesannainistaadaaiaia
annzaedan  Hilaauiesaenasesldanseiutlsam
1.6.3 nmadnulagldaanisiuy Fstidunisdosaneinisilon uaziinanssnnn
¥ o L5 dl vddgf a o Qdagll % 1
aagda M lFdaraaulmldnauluinis n1esneRatllen
1631 msldponfeuanufuzanseaudoalnin  ieanainis
Unpdanazdqanaupaianauiie IngAnuifiuazdiaanainislng daueaiuiauazdnaanainig
o o o o & va X = =
ANLAL AUANTRT8IAINTDUALYIN THRNSENRAI e INININTL Annsulasuuilasnig
AALALAIIRIT LUz a e R IuEE N liA AL nantiasag ANFaun liiannLaan

% KX a A z d? o va o 1 dls./ d%’ =
UUFY  AIHABANURLININTY 1 IHHNI9HIBNA19879N9 LAZEIRINT HINTRBNINTUNASHNNIT

N

= a A 1% -ij ¥ .
q 2 1UA AD AIMNIAUAU 7] TR WIRW (Electric

o a ¥ 49{ 1% dl 1
mmwmmmmmimmnw ANNTAUN | 2
=
R

o

9NN (Parafin bath) dquAduiauan o

=2De

pad) fnleindan (Hydrocollator sak)
ARWALIAINDEY (Ultrasound) ARUUNIMANTWANAI1ND4 (Shortwave diathermy)  (WefANA
TAUN; UATAURY 7). 2533 1 100 — 101) ; (45 §¥iFtl o 8e887; wasdT9T JANTNIAT. 2539 : 404)
1.6.3.2 ngaanmainie alindsilentindaudeuss Inelnsgiloe
oy A P S - » o = o g v T oo X =
inldaeuluade  Mldinduiletsnaudedy Iazinlienisdaadeiuiuniniu  nsilnean

A
¥ =

AnadnendNiadaazni liindanuitia Ao tipdaundaws e N1slIndaanaaanssonInly

'
v A

NN99N9UTBITR AT o lidanan Wiy nsaannndnieuuuaiinlalaindia
. . ° 57 o v X | ° v v X [y < > o
(Isotonicexercise)  axinlideadulanan  dounisinlindiiesey o deudeuseilu sinldlan

Iﬁﬁmﬁ?ﬂﬂﬂﬁﬁﬁﬂmﬂLLUUiﬂTGﬁLNVI??ﬂﬁ(Isometric exercise) WAL TRATAN (Resistive exercise)
1.6.3.3 nsldiezesdoangs  eanusanszisiede w14 lTAndu
¥ v = dl 1 ¥ dl dl ) v 2 A ] a a 1 ¥ 1
T videirzeadaang a1aldirsasna dvenanidaemeaniy visauduegiifian  doaandedi
1 -dl v ] o a 2 dgl ] dl dl =< dl v
1Wluvinngneies saudunistsmsndnuileansldiAsesny  WanelanainantATasnInaanidn
a o Y
BTG
vy v oA oo dd o o s -
azwiulgdn landadn@endulsafinaniuauidenaenszgnaauiiode  Inaianvn
o . 4 X - o = ve o C e
ANANIAINTeITNNEeNenyunaL  nsiagtaasmnusiiia nasldiudunsesiadan
~ : : R s -
gasluunzaanssing o Tudemenaeuudadhl anmenia awneifudesniu wasnginssuly
ptlszandu Wy nsliacuanenms  nsiviameiisussnasieden  Taaenisueslsada
dndeNtasusazAraazuanseiuhl ausgiuAuuLaedlsn T9qaxaMna9nN9iNE A
9 ] dl A dl £% dl 9 v a aaal a oA o -&l
dadnden Aa nsanmoNtha  eldansondenluadalinindng Tneiasnisdumsaie
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AN 3 AUIUUALTREATIBIADIAN HIUTIBINGNFNBLINNYI 3 NG

ﬂfojwmmﬁ 1 (n=24) ﬂ@jwm@mﬁ 2(n=24) NANAILAN (n=24)
ADIANTEUY (378Ng3) (37814 AAR)
UBINGNFDE MU Feray N Feray U Feay
1.87Y
-40-50 1l 8 33.33 8 33.33 8 33.33
-51-60 1 8 33.33 8 33.33 8 33.33
-61-70 1 8 33.33 8 33.33 8 33.33
2. ADNUNINANTA
- Tan 2 8.33 1 417 2 8.33
- 7 29.17 10 41.66 13 54.17
- we 1 4.17 0 0.00 0 0.00
- niigl 14 58.33 13 54.17 9 37.50
3. STAUNTANEN
ladldiBeu 5 20.83 5 20.83 2 8.33
-tsznudnmn 14 58.33 13 54.17 17 70.83
-JaEuAne 4 16.67 4 16.67 4 16.67
Seyayis 1 417 2 8.33 1 417
4. ertisnanns
-Un@ 7 29.17 7 29.17 7 29.17
-iAunaua 12 50.00 12 50.00 12 50.00
-89U 5 20.83 5 20.83 5 20.83
5. 813N
-§udna 3 12.50 6 25.00 2 8.33
-Anane 5 20.83 12 50.00 18 75.00
-waltiug 16 66.67 6 25.00 4 16.67
6. Aanssuinniflulszan
~utiu 13 54.16 9 37.50 8 33.33
dvany 2 8.33 1 4.17 2 8.33
“Wfarieannd 1 417 0 0.00 2 8.33
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Sfiugin 4 16.67 4 16.67 6 25.00
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8. ANLNENe a9 e IR
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sdieang 2 8.33 2 8.33 2 8.33
9. uasTinnTee 14
- RUALLAY 4 16.67 11 45.83 6 25.00
- ana s 17 70.83 11 45.83 10 41.67
R «]_J[;]ﬂﬁ 2 8.33 0 0.00 2 8.33
- el 1 417 2 8.34 4 16.67
a4/ YRINaU 0 0.00 0 0.00 2 8.33
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—@ﬂ:ﬂuﬁﬂ’} 3 12.50 4 16.67 5 20.83
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A 4 16.67 5 20.83 2 8.33
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2 8.33 2 8.33 3 12.50
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ATUIU faeay ATUIU fauay ATUIU faaay
12, szpzaaniiflulsn
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6-10 1] 3 12.50 6 25.00 6 25.00
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1 417 0 0.00 6 25.00

-HUATUASYRNU

a = A o o | o ¥ Nyao A
RINANTN 3 ﬂﬁu’]ﬂ?qﬂﬂzlfﬂﬂﬁLﬂﬂrJﬂUE‘]’JLLﬂ?mq\j°1 VL‘]J?]’]NV’JTQVLWQQH

v



115

1.818)

a8 aeNguAnatiandnan e Al Hengarludae 40-70 1 Tnelungunaans

1 o 1 =

7 1 ﬂ@'uwmmﬁl 2 UAZNQNAILAN ngusnatneiengluusazdouia o A Ae angludo
40-50, 50-60 Uaz 60-70 T daeengax 8 aw Anilufasar 33.33 wesluusiazdoant
2. ADUNNANIA

ANNMTRITUNANUNINANIATBINGNAIBE NI ﬂ@'mmmﬁ' 1 Hanwnnassa
uﬁwmﬂﬁ'q@ Anflufacar 58.33 sasauianunwansag Anluienay 2917 dwReaiy

. = - o 3 S a v =
NQANVNIARRIN 2 WWUQWN@QWU@N?@MNWENWﬂW@@ﬂmLﬂui"ﬂﬁl@z 5417 TANAININADIUNIN

1
=

ansaAAnluTanay 41.66  UATWLAMENAILAN HADITUNTWANIARNINTIEA Antluiasay
5417 sasasnnARan U waNsansing Andudesay 37.50
3. 92AUNNIANTA
wWuInNguaeengluNgunAael1 NguNASeIN 2 uaznguAcLAn  deulunNseau
nsAndutlszanAnen  AndluFeasy 58.33, 54.17 uay 70.83 MNAAL  TANAININLIINGN
et elungunaasan 1 uaznguneassd 2 WlAGuwmldeAndufanay 20.83 i 7 fiu
4. patiunanie
1 a o A 1 o 9;/ 1 :l/ 1 ] g o a
WUd1 HAzidaaniewiniy e 3 ngu Taevia 3 ngu doulvegfiAnsntinganiainiu
inariAnduiasas 50.00 sedasinelunnailng Astuieaay 29.17
5. AN
4 a = e . e ' = : .
IHANANTUNIBNTNTRINGNAIRENNLGY  naNsatlungunaaeant  daulugi
ananudtiuAnluiesas 66.67 sasaannpadIany AadluFenay 20.83  lunnuenwudngw
o 1 1 dl 1 a o v o A s = Y a 3|
ANRE N TUNGUNARDIN 2 LaznguAILANEANEUzAdNY 9 M At ddulugyilendnwAaneg Andu
Fatiaz 50.00 WA 75.00 AINAIAL
6. Nanganuilszan
Wugn naNset g lungunAaasill  NANNAABIN 2 UAYNANAILAN  NNANIINTNN
Wudlszan daulun) Ae i Aadudesas 54.17 37.50 uaz 33.33 AINAIAL 9996917 AR
< ¥ 1 dl a | % 1 d‘ aa dl o A v
nadiudnlungunaaeant Anduiesay 16.67 warlungunaaesi 2 HNanssuniime 91Uy
uaziaeuanu Anuienay 20.83
7. 9nale

wudnguiedwlungunaaed 1 dglddaulunjeglugos 2,000-4,000 v An

\uFeray 45.83 seaennianald 4,000-6,000 v Andlufesas 41.67  daungusiatnely



116

NANNAABIN 2 waznguaauAndauluniianaldegludas 4,000-6,000 v AafluFenas
37.50 sa9aannHanale 2,000 - 4,000 AafluFaaay 33.33 Winfe 2 nga
= %
8. AN aNa1a93el 16
WUAINGNARLTY 3 ngN HAuiNeanaveseldvin o) fu Teanudidaulue
erl@iieana Aaluiasay 91.67 sasasunielaluiiesne Andlusiasay 8.33
. Y
9. unaINNNa9I8 18
: Vo , \ = . , | — %
wuanguanatnglungunaaesn 1 uaznguauAn  dauluglunasiunaessalaann
aRAnuFasay 70.83 UAY4A1.17 ANNATAL  ANAYNT  ARRUALIEYARLTuERtAY 16.67 LAY
25.00 paxnasuaznUd Indasaiungudetinglungunaaas 2 Tnanudideulnndsnaldann

arduazRumeaiulild Andufenas 45.83 win - A

]
= o

10 ANHUEATDLATINDAY

1 { o '

Wugn nguenatnluNgunaaesn 1 nqunaaasi 2 uaznguacuan  diulunienduat)

q

Auaiuazyns AndluFesay 75.00 ,79.16 WAz 66.67 MINANAL  FR9ASNINLIN NENstingly
nanvnAsed 1 erdeetAuyifuazetauaaaluduunwii o fu Asduferay 1215 wazwudn
NANNAAe: 2 uaznguAdLANeNAtetAuRasINARIAATuaEIAZ16.67 uar 20.83
ANNANAL
1. anunwluasauAn

wudngusnetlungunaaes 1 nquneaes 2 waznguacuandaulig
anunniduanndnluasauaiapnluiesas75.00, 70.84 WAL79.17 AINAIAL  FENAININLIAN

J o ' 1 dl ! dl = [ o 4 o a @ Y
nauFlee 1 lUNguNAaeaN 1 uazngunaaesh 2 Naownwdwiaraseuain  Anduiesas
16.67 UAY 20.83 ANATAL
12. szaznaniiilulsataingdan
e : o . Y VT [

Wudn ngusnedelungunaaesil - doulugilszevnaidulsadedndena lutdos
151 Anfludeuay 58.33 savasnnpAatianndn 1 1 Andlufasay 20.83  deunguenatinslungu
AaeaN 2 waznguatuandaulunissazinamidulsadeinidenetludes 1-5 T Andufeuay

o o = 1 ] = a [

45.83 WAY62.50 MNAIAL  sedaHndsraziaantean iiulsregludewe 6-10 T Anduiesay
25.00 lusnuaniimi <) i
13. N3Nue

wudngusnatlungunaaesh 1 ngunaaeshl 2 uavngueduAn  doulun)
Futlsgnuegnuitenunu 9 a3 Aadufesas 75.00 win o AU sesaunFuLlszniuenuddaanndu

wazldldudssnueudtanee Andufesas 12.50 win o) i



117

14. @TARNIIATUNIIINEINEILNG

WU mﬁuﬁma’wﬂumﬁwmm% mjwmmﬁ' 2 uaznguAdLAN ddulunid
adanan1saunssnE e unatag kiinmes Anluiesas 87.50 ,62.50 WA 66.66 AINAAL
soaasnLinAdnEmenunalaainyas adil  Aswllufasar 12.50, 29.16 waz 25.00 AINANAL
15, ADUNENLNAT TIN5

o

WLINGNAIRENT 3 ngu WinFunisinunlaadednden w anunwenLIa89nIAsY

49

e laanenunaanain Teenenunansyaangnans wazAudLEnsanssniga s indiAeaiy
naaAe ﬂ@:NVIM\]@\TﬁI’I ﬂ@;uwmmﬁlz waznguAILAN  dndunieinen o Teemenunasaan
Anluiesazr 37.50 , 33.34 uaT 29.16 MINAAL AnFUNN9inmn o TsanenLnanszaang)
ndAnluieras  33.34 29.16 war 37.50 AINAAL wazidnFunsinm ol AugTnig
an8130ug% Anlduiesar 37.50 29.16 uaY 33.34 ATNANAL

16. YyanaguALaLaLLag

1 ¥

o d4, o : : o o 4«
WU NGNNARBIN 1 NFNNAABIN 2 waznguAIuANglu e iynadudguaialdy
taeAsailufaeay  50.00 , 58.33 uay 41.67 AINAIAL  FASANHINLIMNANNAAGSTT LWAZNEN
-dl a v dl 1 = a
NAaeaN 2 guanuies  Aaluiesar 25.00  TwaneinguaduAn Hynsvatunesgua  Anuy

Sasay 25.00



dun 2 AedsuazdIudsduuNIATFINIRIALLs AN

NARBILUNGUNARRIN 1 NENNARDIN 2 LASNFNAIUAN

118

luwsazdaaIa1U89N1S

199 4 ANRALLATAIUTIEULUNIATT LIRS AT TI99 A1 189NN RL 19 3 NgN

NANAIBELNT / neunIg NAINN3 URINNINARBY  UAINITNAALS
FoulsnAnm NAABY NAADY TELTN LECY
EERTARIT 8 dpnif 12 &pnik
X (SD) X (SD) X/(SD) X/(SD)
n@:uﬂmmﬁ 1 (n=24)
ANANANII ILANINANNTD 44.25/ (4.56) 52.04/ (5.94) 52.17/ (5.80) 50.71/ (5.58)
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ANMNAIAUTI LA R
WeANIsuNNsUTRAU
ANTNUUIIBINAH LB FLAN

419991

NGl

4 .
4AINNTAARU 89T BN
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419991

U %

TRt
FLALAIINIULINTDI1IA

NANNARDRIN 2 (n=24)
ANANANII IAIHAINITD

o =
AMNANAUTI LUEAR
W AnsINNL AR

NANAILAN (n=24)
ANHNAIAUTIIIAINNAINNT
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ANMNAIANTI LA R
g ANssuNNTU RN
ANTNUUIIBINRH B FLANUN
ANTNUUITIBINAH LB FLNE 8l
B4AINN9ARD UM IBITBLENT9N

dl £ 1 %
p4AINNTARD U IRt B LN T e

FLALAIINIUINTDI1IA

40.50/ (4.89)
33.92/(3.35)

48.04/ (6.28)
47.58 /(5.12)

112.54/(43.93)
112.88/(42.76)
21.33/(1.83)

47.13/(2.80)
41.79/ (4.85)
32.50/ (3.97)

45.00/ (3.09)
39.33/ (4.02)
32.42/ (3.51)
48.75/ (5.98)
48.38/ (6.38)
102.58/(45.70)
102.58/(45.70)
21.83/(1.66)

54.63/(3.85)
35.58/(3.35)

48.04/ (6.23)
47.58/ (5.15)

112.67/(44.05)
115.88/(43.59)
19.88/(1.78)

51.13/(5.43)
57.71/ (4.63)
35.13/ (3.97)

42.87/ (3.64)
49.45/ (3.26)
28.42/ (3.51)
48.75/ (5.98)
48.38/ (6.38)
102.92/(45.42)
103.42/(45.99)
21.63/(2.04)

53.54/ (2.87)
36.17/(1.86)

48.04/ (6.23)
47.58/ (5.12)

113.38/(44.71)
115.88/(43.59)
19.42/ (1.44)

50.92/ (5.27)
55.16/ (2.87)
35.33/ (2.94)

42.79/ (5.27)
50.33/(2.87)
29.46/ (2.94)
48.75/ (5.98)
48.38/ (6.38)
103.75/(39.70)
103.13/(37.65)
21.75/(1.91)

55.66/ (3.66)
35.96/ (1.92)

48.04/ (6.23)
47.58/ (5.12)

113.79/(44.72)
116.08/(43.57)
19.21/(1.53)

50.71/ (5.35)
58.62/ (4.37)
35.25/ (2.83)

42.71/ (3.57)
50.41/(3.39)
31.88/(2.80)
48.75/ (5.98)
48.38/ (6.38)
103.54/(45.77)
103.13/(45.66)
21.75/(2.21)
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1. NSNAKALNITUANLALULLUNR

AN 26 NNINAGALNITLANUAIULLLNFAYRIFA9WL 9619 | TUuAaz A TRIN AR

Fouls NENNAABITN 1 NANNAADIT 2 NgNALIAN

Shapiro  Skew  Kur Shapiro  Skew  Kur Shapiro  Skew  Kur

-Wilk ness  tosis -Wilk ness  tosis -Wilk ness  tosis

NAUNITNAADY
AYNANANIS LU
ANNANNTDALLEN 965 300 1568 979  -127  -149 940 443 -337
AP AMIYUNGR 943 625 110 963 296  -239 948  -078  -.999
WeANIsNNgU) 1R 951  -234  -885 957 260 1729  .898  -1.252  2.029
AnsvLNTeIndaL e Y
1

a19n 900 1135 1108 973  -303  -028 978  -1.10  -235

dhedne 873* 1.389 2118 973 -.303 -.028  .969 =227 -423
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NANNARDIT 1

NANNARDIT 2

NENAILAN
Shapiro  Skew  Kur Shapiro  Skew  Kur Shapiro  Skew  Kur
sialils -Wilk ness tosis  -Wilk ness tosis  -Wilk ness  tosis
aarnaeaeulaesde
1ain
419291 .821* -589 -1.227 .882* -075 -1.391 .722* 150 -2.099
dnaingl 825 -713 -850 .876* -061  -1.466 .722* 150  -2.099
ixﬁum’mqmm .651* 752 -1.428 .783* 1.185 520 795 164 -1.529
NRINTNARDILASA
Auniud
AANANANIS LU
AT 950  -350 333 964 316  -494  gag 280  -1.051
ANNAN NSl A R .962 .133 -447 972 467 257 goo -.037 1.233
wqﬁmmmmﬁﬁﬁ .961 -.574 .289 .928 931 2.107 971 -189 553
Aansnd e Fua
479997 .900 1.135 1.108 973 -.303 -028 978 110 -235
n9%nel 877* 1.351 1.969 .953 -.637 -566  9ggg 297 -423
asrnaeaeylnadaii
A, 825* 586  -1.231 882" -075 -1.391 734+ 145  -2093
Frgding 816  -827  -726 .820* -161 -1.695 735+ 148  -2.090
PRI 823* 560  -1.310 783 1185 520  g915 (022  -849
WAINSNARDAUFTARY
8 dlmut
ANNANANIS LU
ANTNANNITDALLAY 945 434 253 .963 381 045 gp¢ =280 970
AHANANISIUHAR 956 277 1198 923 649 -113  g39 -375 207
W RAnTINN19U IR 964 135 -385 .883* 1.271  4.014* 953 _588 521
TRt SNy - e
991 900 1135 1108 973  -303 028 978  -110  -235
dnaingl 877*  1.389 2118 .956*  -303 -028 gg9  -997 423
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NENNAADITN 1

NENNARDIT 2

NANAILIAN
Shapiro  Skew  Kur Shapiro  Skew  Kur Shapiro  Skew  Kur
-Wilk ness  tosis -Wilk ness  tosis -Wilk ness  tosis

@\‘iﬂﬁﬂﬁﬁ‘Lﬂa‘ﬂuvLMQ%‘ﬂLﬂjﬁ

419191 835" -568  -1.255 876 -061  -1.466 .742* 145 -2.078

dnadine 816" -.827 ~726  g17*  -216  -1.664 .732* 146  -2..092
FTALAINTUI 826 -798  -598  ggo* 1315 1414 890  .161 -.942
NAINMTNAARLASARY
12 §lenai
ANNAIANII LU
AHATHITNAULEN 951 313 564 964 365 461 955 -234  -1.007
ANl 947 -.052 -878 961 453 708 .940 -.056 714
WaAngTNNTU R 972 144 007 g55% 1577 5229 .870*  -1.102  .458
AanLNE LR FLe

faamn 900 1135 1108 973 303 026 978 110 -235

fhedne 83" 1389 2118 9g56* 636 -.028 969 227 -423
mmmsm?{ﬂuvlmﬁmh

e 834" -598  -1.232 g7+ 061  -1.466 .740* 144 -2.078

e 815 -844 726 gi7r 702 1664 .732* 146 -2.092
ITALIANNTULI 785%  1.202 392 g70* 825 -218  .890 161 -.942

* punals dad1AtyTisza 0.05

\Wanagaunisuanuatuuulnfzessautlssing o luusaznguuazusiazdaoan  Tnegainatgilsia

(Shapiro Wilk ) AANLT (SKewness)

Shapiro Wilk wuanldfidedrAnuneada  wansandaulsnanatndaulug Innsuanuasuuuilng

wazA1AINIAY (Kurtosis)
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M99 27 nanaageuAtAnNtlslsautesiaudslugaeia 3 nqgu lusraizneun1maass naIN1ImMAARS

WIRAWIUA  1aINNmAaedaTadu 8 4Ua  warudanimeaaaiadadn 12 §e1f Ineld Levene 's test

B9ANTIAREU TLHL

Aawls ANANA  ANINATA  NOFENTIN ANNHULNTD
FTULIINY NQN nialu wivlunan N9 n&HLHasmN Turesdomin A
AN UgiR 1 LT T dne U
ANN1TD
FILLE
NauNNIMANDY 1.629" 190"™ 732" 018" 934™ 2185" 2399 672"
PAININAAR
e 2 oo~
LaTREUNUN 1.173" 1.481" 286" 018" 934" 2030™ 315" 334"
PAININAKR
@59Rw 8 dny
1.183" 203" 1431 018" 934™ 2314™ 3133™ 1812™
PAINITNAARS
3R 12 dlaned
1.179"™ 727" 1116 018" 934™ 2230™ 3.084™ 1838™

ns v ldldadAyneadia

WanansnuAANklstmuresiaudsludiusing o ldnimaaeudiu (Levene's test) wudnlidl

dedrAnymeanavessiaulsndouds wansdnAaNulslsuressiaulssnuanAIandaluAuaINNIInULes

pnAandalunapreansUfiRnungnaes uasngAnssunsUfimauesia 3 ngu luusazdasnafiAuintu

3. NANTNAFALNITUANLAIATANNARIALARDUADIAIULS

1379 28 HANNINARALNTUANLASANANAATIALAREUT BRI UL

piauils fu Fin Durbin- Standard error Al Fin Durbin-  Standard error
wils Watson of estimated wils  Watson  of estimated

FO F1 1.668 3.70 Ar0 Ar1 2.065 1.01

FO F2 1.673 3.70 ArQ Ar 2 1.973 2.39

FO F3 1.663 3.70 Ar0 Ar3 2.005 2.58

F1 F2 1.796 .50 Ar1 Ar 2 2.027 1.93

F1 F3 1.373 .67 Ar1 Ar3 2.047 1.67

F2 F3 1.276 .87 Ar2 Ar3 2.009 1.33

EO E1 1.873 4.65 AlO Al1 2.013 15.84

EO E2 1.874 4.63 AIO Al 2 1.904 15.91
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A9 28 (5iR)

souts Ay Fauile Durbin- Standard error ~ fauls AU #auls  Durbin-  Standard error of
Watson of estimated Watson  estimated

EO E3 1.842 4.62 AlO Al 3 1.907 15.91

E1 E2 1.846 2.30 Al1 Al 2 1.985 1.57

E1 E3 2.006 75 Al Al'3 2.007 1.67

E2 E3 2.243 1.62 Al2 Al'3 2.025 .59

PO P1 1.608 3.07 Sev 0 Sev 1 1.668 3.70

PO P2 1.587 3.28 Sev 0 Sev 2 1.367 .82

PO P3 1.592 3.31 Sev 0 Sev 3 1.593 1.03

P1 P2 1.840 1.82 Sev 1 Sev 2 1.034 .89

P1 P3 1.717 2.31 Sev 1 Sev 3 1.119 1.10

P2 P3 .995 1.28 Sev 2 Sev 3 1.928 .56
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19 29 wAnssunnstEnuludunsfudssniuemsning nidnEen  n1seanindinieving | Eannw

uaznslszauayulnaaanguinetn luLAa 99198 1789N1IMAASS

nsURANgAngIN NENNAADIT 1 NANNARDIT 2 NANAILAN
TunmazAu (ANUIUAL) (A1UIUAL) (AUIUAL)
PAININARDILATARL PAINITNARDILATAAL WAINITNARNDIATAAU

Wi 8 dlasf 124Umf un 8 el 124Umnd un 8 el 12 ddenif

FUIEn1ue1MnIAINGIR

1 e/ A 19 15 24 15 15 23 12 13 24

2 ks A 5 9 0 9 9 0 12 11 0

3 ke /A 0 0 0 0 0 10 0 0
NELFNIVIN AR

1 ps /Ay 15 22 24 16 22 24 0 0 0

2 pfa /A 8 1 0 6 1 0 0 0 0

3 A¥a /Ay 1 1 0 2 1 0 0 0 0

(1 A5 YNNI NVNAE

15 AT 6 1)

dsepuayulng
1 ps/ Ay 22 22 1 22 23 0 1 1 1
2 fa /A 1 1 0 1 1 0 0 0 0
3 A%/ Ay 1 0 0 1 0 0 0 0 0

19 30 audugilalsadednidenaenguneaesi 1 NENNARBIN 2 AUUNANNYING HAAFUNTITEL

WNEARAY  nguvesesi 1 nquvesesi 2 MIMHAARY  nguneaesl 1 NgunAaeei 2

(37101AL) (37101AL) (na) (3711A) (311AL)
it 1 il 4
10 12 24 24
g 2 12 14 i 5 20 18

i 3 6 5 i 6 2 4
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19 31 AndulsrAnaanduiutszndnsannuanandsluauainisonuiesrnaaudsluna AT NG Angsx

Nl iRny wazAdusr@nsanduriussrudranganssunisd])innu

mwuuwmﬂﬁwmﬁ@ﬁum Lmemmimﬁ@uvluwaﬁ@L°]h

seAuANIULINTadlsadainden

ngu / ﬂ@jmmmﬁ1 ﬂ@'mmm‘ﬁ' 2 ﬂ@'mmmﬁ' 3
5 PO P1 P2 P3 PO P1 P2 P3 PO P1 P2 P3
uls
F -175  436*  .448* 483 200 423 .631* 430" -359 .608*  .397 400
E -183  .040 .265 .074 -103 513" 482" 363 -382 .183 .259 275
CR  -429* -080 -153 -313 -478* -239 174 -105 .220 .320 .062 .062
CL 376 .046  -107 -282 -478* -239 -174 -105 320 489  A77 197
AR -470"  -.074 .018 165 201 .080  -.093 -.199 136 .051 254 .343
AL -420*  -.073 .019 154 019  -156  -1565 -271 .069 .004 .266 .220
sev -109  .206 .260 247 .261 -253  -469* -254  462* 305 .038 .047
WHNEWE F R0 AINANud AN NANNNTALeN PO uNNBlN flauNIvMAaDs

= o =
E e annaiandslunan
P uNnade wAnssnnnsUfiRmm
= = L
Ar ey egAnnadeu g

Al MNN8De a9ANTAARLIMIING 19197
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