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Prediction Model of Exercise Behaviors
in Patients with Arthritis
(by Pender's revised Health Promotion Model)

Lim, Nan Young® - Suh, Gil Hee**

The aims of this study were to understand and to predict the determinent factors
affecting the exercise behaviors and physical fitness by testing the Pender’s revised
health promotion model, and to help the patients with rheumatoid arthritis and
osteoarthritis perform the continous exercise program, and to help them maximize the
physical effect such as muscle strength, endurance, and fuctional status and mental
effects including self efficacy and quality of life, and improve the physical and mental
well being, and to provide a basis for the nursing intervention strategies. Of the selected
variables in this study, the endogenous variables included the physical fitness, exercise
score, exercise participation, perceived benefits of action, perceived barriers of action to
exercise, activity-related affect(depression) and perceived self-efficacy, interpersonal
influences(family support), situational factors(duration of arthritis, fatigue) and the
exogenous variables included personal sociocultural factor(education level), personal
biologic factor(body mass index), personal psychologic factor(perceived health status) and
prior related behavior factors(previous participation in exercise, life-style).

We analyzed the clinical records of 208 patients with rheumatoid arthritis and
degenerative arthritis who visited the outpatient clinics at H university hospital in Seoul.
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Data were composed of self reported qustionnaire and good of fitness score which were
obtained by padalling the ergometer of bicycle for 9 minutes. SPSS Win 8.0 and Window
LISREL 8.12a were used for statistical analysis.

Of 75 hypothetical paths that influence on physical fitness, exercise participation |,
exercise score, perceived benefits of action, perceived barriers of action to exercise,
activity-related affect(depression) and perceived self-efficacy, interpersonal influences
(family support), situational factors(duration of arthritis, fatigue), 40 were supported.

The physical fitness was directly influenced by life-style, perceived health status,
education level, family support, fatigue, which explained 12% of physical fitness. The
exercise participation were directly influenced by life-style, education level, past exercise
behavior, perceived benefits of action, perceived barriers of action, depression and
duration of arthritis, which explained 47% of exercise participation. Exercise score were
directly affected by perceived self efficacy, BMI, life-style. past exercise behavior,
perceived benefits of action, family support, perceived health status, perceived barriers of
action, and fatigue, which explained 70%. Perceived benefits of action was directly
influenced by BMI, life-style, which explained 39%. Perceived barriers of action were
directly influeced by past exercise behavior, perceived health status, which explained 7%.
Perceived self efficacy were directly influeced by level of education., perceived health
status, life-style, which explained 57%. Depression were directly influeced by past
exercise behavior, BMI, life-style, which explained 27%. Family support were directly
influeced by life-style, perceived health status, which explained 29%. Fatigue were
directly influeced by BMI, life-style, perceived health status, which explained 41%.
Duration of arthritis were directly influeced by life-style, past exercise behavior, BMI,
which explained 6%.

In conclusion, important variables for physical fitness were life-style, and variable
affecting exercise participation were life-style.

Perceived seif-efficacy of exercise was a significant predictor of exercise score. BMI,
Life-style, perceived benefits of action, family support, past exercise behavior showed
direct effects on perceived self-efficacy. Therefore, disease related factor should be
minimized for physical performance and well being in nursing intervention for patients
with rheumatoid arthritis, and plans to promote and continue exercise should be seeked
to reduce disability. In addition, Exercise program should be planned and performed by
the exact evaluation of exercise according to the ability of the patients and the contents
to improve the importance of exercise and self efficacy in self control program, dedicated
educational program should be involved.
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This study suggest that the methods to reduce the disease related factors,

the

importance of daily life-style, recognition of benefit of exercise, and educational program

to promote self efficacy should be considered in the exercise behavior promotion and

nursing intervention for continous performance. The significance of this study is also

thought to provide patients with chronic arthritis the specific data for maximal physical

and mental well being through exercise, chronic therapeutic procedure, daily adaptation

and confrontation in nursing intervention.
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V. oi7t uitd ooz ofde] HAHY, /YA addeg BE
FAEHAE 7)(m)e) A5S AE(ke)o
1. o7 M T %% BMI(body mass index), A=ld §4
de AZE A7, ARES AL usE
£ d7e HEEEAe &3 4 7 EFAAKE 1).
A 8QER 7HEA 2EE 75T T g
AA A8E FzNY BEES HPste AAXBA 4. MHEE4H
EAAFo|t
AgE HEA% bycycle ergometer testing
2. AFTI1ZF 9 & &3l yEden age 4L SPSS
Win8.0% Window LISREL8.12a T2IZ
AFNES Hofgh Y el g HEe /rEs o] g3t} BA 3o thg3t o] o] FolHt
A4 HPABHEBAT B A7 FAE 1) oidzte] dnbd 54 Nes NEER
S 21590 en] SHskA X3 A8 A F435ln aQEFe] A= Pearson correlation
g 20879 ARE THIA. coefficientst ANOVAE ]§-3ta] EA4sigict.
2) EdnRe 3 AT WA 7HEH
3. A3 =7 2ol Riwel 7MdZA S Window LISREL
8.12a TR} G o|&3sle] FWF FEREHLE
9ol FAE AX e} A8 mE APd ARttt oSzt AET] v 59
Tl £EBA st BH=En SFRAE g BM3ly »3e] ARAS @9 7 AR
d&sle Aoz E T2 818 PF A o $es FAskdt.
2+ ol Ao, AV EFH, A FHEE
Aooloze & 58 IPAHT, A 43zt V. o+ &1
9] ggolle ER ], AW7IEE TEAZ oA,
2 $& A% 540z A B4R F3d8 1. CHAIX}e] QHlN EN
(B 1) 9372 MEE
I £l gRe 99 =Pad ARG
s Zv A7 A7l A = (Lawstons, 1982) 3 3-12 =2t 0.70
ARZAYPY A7 A PSS (Walkers, 1987) 47 47-188 43 0.87
71 st 212 AtEA A= (A9, 1985) 11 0-44 13 0.87
oz gAY A2 2 (Tack. 1991) 16 1-10 =2 0.92
-2 CES-D(#AFE, o917, 1992) 20 0-60 43 0.73
yapaz B8 A4 ol ARIGAR(EFE, 1990) 10 10-50 5% 0.91
Ygo AZd o ARG H=(EFE, 1990) 12 12-60 53 0.58
A A& A7 EEHE 14 140-1400 %A 0.84

(Lorig, Chastain'-,1989)
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AT gAY 9wty §X& d¥EX
HA12404  Ha72A9n AFdE Bx
50-59417} 73%8(35%)o2 7% Bo] EXE
on gAY ZEHEE nEo] 794 (38.0%).
ol de] 31%(14.9%)°10th. APE Fol
BB A7l 1689(80.8%) FHEIEA
7} 4098 (19.2%)°l1Act. AW7IEE 3o do]
1549 (74.0%)°01929 Ba71E 8doldxn
HA7IHE 40801t HEAFT E AT
56.2kg, 158.4cm= YERGow BMIS) Hitd
2.96°]1c}.

dr et
ar or

W3AE AR SEBRAEEHL
i 397 126%(60.6%)9e8 54 I
st tidAZt 7R Rol A¥d &
439 (20.7%) 0103 544319 (14.9%), 4717
H(8.2%) ol EFHIZE 150 53]
o 7BS7t 579 (27.4%) 22 L5 ddAF
Vg %o BEXE vehlon 7694(60.3%)°] T
Ao 55 At 13 FFALE 308
o] 88 (42.0%)22 YElFAT °|F 82"
25 FAsR] S A9 TFE FHojlER
AANZ 5ol FAd ddate] Aol 13 &5
AlZko] 30%ugHQl A= 6Holdtt 13 &%
AlZHE 1AIZbe]/3-2412ka)gke] 647 (31.0%) 2
2 7F% g3tk &1 3dold @ A9vt
57T8(27%)22 714 B £X& Ko uid

3. 2¥e A4Z

1) 239 Y= A%
B d7AREE FAFEEE la A ¥ee=
3iA #AE 98l 7 AL H(WLS: weighted
least square)& ©|&3lo] WL E FAsIAC
7t aslS thi g AAEXE glojue W
T2 EAdol & A% AR PR A
g e FAEE 7Hglol AEsA v
A9 AdE 7FseA dlFe Wt olEE,
1990). 7B=daAsyon B3] YaiA
LISRELEAd] o8& FHAE(FHDE,
AaE)e] dase uigt AZEN 2 IR
TEof SlE 2 (ZMH), 1996) Prelis 2.12%
g3l AR A& HIEA, FEAS T

k.

ol

r

>

S e [Toor

__(‘)E

(1) 7H5 23] Ay $8= %7t 9 A
24 37}

2 A7 /A 2yol Amd FeleAe
Bk sl Awd REAcz myel Ak
AYEE Ushit AURTAFA FlolxeA]
(Chi-Square), SAFABEAREZ2HRMSEA),
NZHFAF(GFI), 7122F digt AR
AYP=E Jehlle FERFIRAFA AEEAS
(AGFD), HEERIAS(NNFD), EZHIAF
(NFI), & o83l EA3IAKRE 2).

AREY B FE 0 e 28 ) =%

% #& Aol EFsiE PAAEzYE

A2 52%(109%) 7} 1¥eld A&Hoz &5 AL FEAIAE I g o AXYE FE
A3 Aoz Ugnit g 7k #AE EFESS Aoju) o] FFS
(B 2) 784X o 2gX|+
; AR & }
X? /df(p value) ?]ZZ E’ %78 %E% H]-E% Ees
A A3} A5 A4 A5 Zkx}
WA vy 15?})533)’(7){)1)53 1.00 0.04 0.99 1.00 0.99 -2.30-2.48
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iz} gho] & A 1o dPste T B £ 7Md3 28 g F 258 (path diagram)
oA AR EAHRSS orjgch F A 7 £ A (2d 33 2.
o] F¥go] AX BIPsE] e Ae a1 F
A 7hl AP A, A, e ANSE 2) 7714 A%
I F oz s e oY A ZE BAE AR 7VeE HAS Ade 75709 MFE 40709
dE Jepfied FFAtelel Aulgte] 2.58¢1% 7Hdol AAEHR e AAE 7ML gl At
oA FWFo| AZEFHM AFHoz A Aol (M)FAE 7P g2l
S 9njgth(Joreskog & Sorbom, 1988).

gy B dzlEe FMAEES U] g 3) 7MEARYY EAS FHA F 7 d3AF
o2 x? @& @A F3a=T Holop & Zlojt}. o o A4, 7td, &%
Wl x? gk A 7R skelA] e Fx]0]7)
o) ot VA REY ZF EAge] g3 o Tk 4 o

Ausel DE4BINFA(SMO) % o Su5So]

0o
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WA oiAle Adan, A, Fade
AAAAI= HPHA 9% &
FA(r =2.01, T=4.05)% Azd 738 (r
=-0.25, T=-2.09), w&(y=0.37, T=2.13),
7FEAA(B=0.87, T=3.77), I=Z(£=0.05,
T=2.54) °lden AANFHF=E 12%4%st
Aot AR FAPAA TS
g (r =0.53, T=5.73), m&(r=0.08.
T=3.16), A9 +574™(r=0.21, T=3.56),
FFe AZd o|4(B8=0.16, T=3.41), #F
o A" AH(B=0.11, T=3.45), =8
=0.12, T=2.42), A¥717H(8=0.01, T=2.54)
oz Yehga FFAE 47% AHsAd &
TR AHAA 9FE & Hre AAY &F

A¥(y=1.82, T=6.37), AFF(y =501,

> A
s ‘:\ﬁ_l_t

T=7.37), BMI(r=5.31, T=3.86), A4
A33e(r =-0.84, T=-2.24), @&y
=0.64, T=3.54), 3AFe AZAP <|J(8
=1.30, T=4.81, 3T AZAE N8
=0.44, T=2.01), AL =AlEsHE (8
=-543, T=-2.96), 7IEAA(L=-1.16.
T=-4.20), I=2(8=-0.07, T=-2.97)°I%1
ATt TEHTE A9sle F=E T0%E
=3

P& AZ4E oldd gL & ¥y AE
F(y=-1.14, T=-9.72). BMI(r =3.28,
T=3.86)2 Yelga 359 A7 o] o=
Wof) ols) 39%4 =AY

59 A7 ol dFZ HA
o $E74E(r=0.18, T=2.74), N4" A%
ZEl(r =0.16, T=3.11)2 Yelgen zjztd

== A1
T ¥

Bl dEdsd gd 7% = A9HE Pk
7l ek,
AZE ANES 9FE F WSE 4BY

2(r=0.18, T=9.47), w&(r=0.02, T=3.08),
A1ztd A7 8H (r =-0.05 T=-5.39)2.& uEt
Woh, AA AS5AF7t AEee 49T 3=

oty

= 57% Rt

F&ol P T HTe FAY SFAIE(r
=-0.17, T=-4.20), A&FY(r=0.21, T=
3.48), BMI(7r =-2.83, T=-5.33)2 Yelg
o SUF7L 25 ARdte FTe 2743 =
Aok ZIEAAC Qe F Hyre Y8R
=0.91, T=6.88), Azd 2= (r =0.04,
T=2.42) & Uehgen Jd3isrt 715AAE

i)

Agsle FEE 29%3=Q4ch F2d JEe
T WEE AEEN(r=-1.70, T=-5.46),
BMI(r =-6.12, T=-2.35), Azt A7 e

(7 =0.64, T=3.03)22 uvehlirt HA o=
AL 28 A9 J=s 41% 9ok 297
ol e & e A LFAA(r =-2.16,
T=-3.02), A8F (7 =3.56, T=6.88), BMI(r
=-1.19, T=-2.13)2 Jeplgon] AHA d23
7} AW71HE A3 Axe 6% Aot AAA
A 2 SR uX= FEH | 2Jsd o
2293 71 9ol & F2F 2L E A
gRolden $Edse 4" A&l
7VE Aol & dEHFga BMI AR,
PFe AAE 0|, NEAR], BAY EFAY
To2 JAo| F Ao E Y,

vi.e= 9

AT 5719 Ao 10709 WA
RAEE 7R 75709 B2E A JRIARE S
AR, 7MARESE 40709 Az o8t
gout Uniz|e] A2 $o3HA] ¢sktl. Pender
o] ANFE ARSI EF(1996) 9 ZASI &
ol g cdZHEEo] PFo xztd Fof
(71%), AW717(6%), AAH HI=(12%)E
A LBt 27%-70%9] ¥lnad ¥ A9 E U
EbJ e

AAAATE D EHRA nx= FEI
oJ5hd i elF 71 AFHe] & FAT 4=
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WsE ARl Ron £5HsE Az A
a5l 7P 99Eel 2 d3¥sdn BML
TR, BB A2 o), AZAA, HAel

TTRAE €22 JF¥H] F Aoz JeuTh
Penderd] 717323123 (1987)0 A%t A+
g 7o 712A1(1999) M e AlAE A
ol AR 4TS & Hre A9

2eolfen el A28 F4
A7 asel AAAA F¢e ABYSe a4

A dFgE X Sl A2 JEgon &5
Fole AZ4an44d 94, AlEsd, @
o] 93 dgkAso|t. Pender
A73FARG o3 HF5AHE vim

A1 E57E A F
d g UART AYGH] 7|E
A dZe $88% o]
24(1996)< °] &%
AFAd A= Jao] & W2 Uehd
thol g A= AZSA S Bl AZ%e A
g e FAlA 2old + Sz AR A
dire AWE AJFshe AE
uhkz] gk 2o, H]-8-&73H (Pender, 1986,
1996)cl8ks &9WHoA AR AAFRE
ASdt 174353 B9 A7-FAAEQJA vhiat
474 FF3 2ztez FolF Pendersl FoE
q & £83tn sle A 2o =2 EEdse
o 24D Arlgegdl 98 ¢n o
AN Eee AR R A7%FA PAE 5713
A7l A ZFE Zel e} 59 Algolut fA]o zF
AAo2 JYFE vAH 3 P A K=

2% FPAFY
AT7(1999) 1%
gout ANFE

7

A%
g 3%
_]

FE F7] Wi AEFE FAsL ST
71 fgiM e qdrdoly A3)A Aste 22 F
A g, A& @Austel AEH A2 A
T &7 e AESS SN Al X
St AzdE] Z2 adoly AEwSTE ol
2793} sojof gt

Eg AN ST 9IS vAe a”le

2 3359 Azt ofelo] RIE|QItt. Neuberger 5
(1994)9] dFelM= F-dd 2 1008 S
oz A7E Ay AT o|5o] FFAAY 7
23k o3z Jelhygtl(p =.438, p{.05).
aHEg2 $F5S AR Alge] A&Hor &

2 & fael oW 25 FeAd dE 2
42 597 Ao Basita AT

B AT A FRABAY A £5
Aojatn g UAAE 8T 14014 8%
2 AsHAoz o LS T 4 Uk o HA
o ASAY eEade]l £EAA £FHT
Fod dawsdde ¢ 4 Yotk e &
SRAAAE A delNE R
Age £59 TR =S APspl AWM

*Mfﬂ Eoi7baA AgEoA FHIA7]E Aol
EisA=

FEEEAY HAMH hddEle 2o dig
x| 9} Frtolle P w|x™ (Tack,1991), F
22 BHALSANAN &3] vehtE Yoz o
AAZA = Qe vlgle & $2& AEP
tn BEystdohAJA, 1997). wEbA A7

P9E AZSe FAF 999 ¢ 5 Yout

2 AFoME & TEFAPH F3 4
g v|A 3 AT

o8] AF(Hofstetter, Hovell & Sallis
1990: McAuley, 1992, 1993. Wier &

Jackson, 1989)°l4 Body Mass Index} |
A Fol +FE 3 s 8YE Bad,
AelAQl EAx 7te] FEAH 4FE F=
F8 a99E BAFUY. aeln & dFdMx
A2)a 549 Body Mass Index7} 53
R @-T'q‘?l B el F%S e

A7EAEY gatd, AAe 723 7153
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