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A Structural Model for Aquatic Exercise
Adherence of Patients with Arthritis
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Many studies have reported that regular aquatic exercise can lead to improvement of
health for patients suffering from arthritis. In spite of these benefits, the adherence rate
has shown as few as 26% of patients with arthritis who had completed the aquatic
exercise education program. Moreover, when patients with arthritis begin an aquatic
exercise, 47% withdraw within the first 6 month.

No study has been found that constructs model to explain aquatic exercise adherence of
patients with arthritis.

The purpose of this study were to identify the factors influencing exercise adherence
and to construct and test a structural model to explain aquatic exercise adherence of
patients with arthritis.

Hypothesized model was constructed on the basis of Bandura’s social cognitive theory
and literature review. Exogenous latent variables included in this model are group
cohesion and barrier, endogenous latent variables are self-efficacy, outcome expectancy
and self-evaluation.

Empirical data used was collected through individual interviews with the structural
questionnaire on 249 patients with arthritis who had completed the 6-week aquatic
exercise education program of Korean Rheumatology Health Professionals Academy.

t Fatidia g wAehe =8(2000d 249)
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The interviews were performed from September 6, 1999 through October 8, 1999. A
model tested by the covariance structural analysis with LISREL 8.12a program and by
descriptive statistics and correlation with SAS 6.12 program.

The results are summarized as follows:

First, hypothesized model showed a good fit to the empirical data. In the modified
model added one new path showed a much better fit.

Second, group cohesion had a direct, indirect positive effects, self-efficacy and self
evaluation had a direct positive effects on exercise adherence. Barrier had a direct,
indirect negative effects on exercise adherence. Outcome expectancy had a direct negative

effect, indirect positive effects through self-evaluation on exercise adherence, but total
effects was not significant. Total effect size of the variables were group cohesion,
self-efficacy, barrier and self evaluation in order. All variables accounted for 54% of the
total variance of exercise adherence in the model.

In conclusion, this model confirmed to be proper in explaining of aquatic exercise
adherence. Group cohesion, self-efficacy, outcome expectancy, self-evaluation, barrier
contributed to the aquatic exercise adherence of patients with arthritis.

The results of this study suggested that improvement of group cohesion, self-efficacy
and self-evaluation, motivation of outcome expectancy through self-evaluation, and
reduction of the barrier should be included in the strategy of nursing intervention for the
aquatic exercise adherence of patients with arthritis.

Key concepts : Arthritis, Patient, Aquatic exercise, Self-efficacy, Outcome expectancy,
Self-evaluation, Group cohesion, Barrier, Exercise adherence, Structural
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o3 Aol Al FY S 3 &
A Ayt Jebd Aeolgke AMle ddoltt
(Bandura, 1997).

z2 Aol AFride A4E fdAH F
dzt Mgdoez AMYslD2(Rosenstock, Strecher
& Becker, 1988), £ @Mz Az}rigiel
27t FA8E TYE JE e s

£ dFME Sallis 5(1989)°] MEet &%
A EFE 35 25T ol B2
2 ez Algd APd+(Ads 5, 1999a)
ol 232 EQE £3 B93 5494 E72

238 Asoleh

i

(3) A71¥7}(Self-evaluation)
ol24 #He|: A7|H7l= ofdH P o] tit =}

Z8%, Vol.8, No.1, 2001

8



71z I FHLERA AT ATy
< 9vjgiti(Bandura, 1986: 1997).

2247 B 2 dAFdMe Z2Wd =
7E B2 £3se] BE £5AAVEE ET
2 533 Helth,

(4) ¥5A%(Exercise Adherence)

o] &3] Ao A& s]le] ddte AHE &
7] fal A TR gEat] ASF, ALH e
2 #d(involvement)dte EEo2AN, FA £
o Agtd ZZEstel FANMY A2 PHE
A&ste Aol (Milne, 1999; Turk & Rudy,
1991). +5A&E AP E A3l a7He 7]
2, HIzg) Fe2 EEayd FRFoR s
£ AoltH(Blue & Conrad, 1995; Dishman,
1988).

2237 Aol B dpdAe #Ad AU} 6
F00 £28% w{I2aPL olFF F AR
£ AR AEHo R £3 25 Hoqd 77t
o v]&F} Marcus(1992)9 +E24 (Exercise
Stage) =F-& |83l 33 Mol

II.

HO
rak

Nk,

1. ®5X|%(Exercise Adherence)2| 7Hd

A&Y e YdEAdez AFAETH A7
AE] o AHEHD AREe] gx|T A &E F
olste &40 Bastn ok Foeln, o} 7R
A&e] ool gt Felrt o] FoiR|A] it
asBeg, A&y Azpddoez AMRET A
v HSg ARl ol Tt fxlo] it Helg F
7 AT Bt

A% (adherence)olgte fole Hdle A3E
271 Y3l ME Pols A F e BT
AL s AFAY FEate] o H5F, ApLA
22 #A(involvement)dhes AL dAdhe A

o2 AHgEY A&E XNEAEYT FgdA Bx
A #AS} Ade F=sta Jon], A &st=
ke 280 7Y F/AHE FHAZ Wolsol
AY BEFRoZ U3 Ao FFelste AL
Zolgte #Fex  EH(Meichenbaum &
Turk, 1987: Turk & Rudy, 1991). &3, |
& AN, A 7, FE¥7] 29, A4S
o2 FHodw, JdFd HXAE 2Aste Aol
o, Aleke] FPE At Foo] v|&E v
tHRobinson & Rogers, 1994: Willis &
Campbell, 1992). Bull(1994)< <jsld A&
< Al A A= st g€ AEE Al
&3te F=E 9ulste Aeola, Milne(1999)9
osid FA F AE ZE stoll FAA ] =
AUz PAE AGde Aoln, FAASE(inter-
vention adherence)& FA7]7t F9te] A|&&
S i=

9l o]3ll (compliance) o] Lol ZHEAF
Ao Ax, FA, Mgl &Fsln 2 F=E
olmgtt, & tIAFAY 983 Ze AL #
d ZFaod dAste dAte] FYFEE 99,
3AFA Faet AAE F4A3] wE2es A
o] &3] J4&E YAshe SofoltH(Turk &
Rudy, 1991). Bull(1994)¢] 93} ojsf-e A
g9 o7k Aol dig) didazl B3t A2
9 vj g},

$A (maintenance) & 2%  glo},
23 FAoje] 2AUZ PHE ALde=
tH(Milne, 1999).

olAY A &I ool Bojrt AL B
Az or AFEEHI 1oy F fo] Alo]d
7F 7] dZe] wig EdaAHg FHIY
Fe A &olghes 807t o nigAsicty 2,

AL AZA gHsle Bz dEld lojA F
Ao HFA, Al d¥E vzt Aot
(Squier, 1990: Simpson, 1998).
FoE 25V EA

BETCEY
Aol

(o]

- os
BY=x
=z

=

u}

o

12

(o} Eaye)
R =

A7AANE

. Vol.8, No.1, 2001

9



A8 27EHE 71z HES PE2 EEL8Y
FHHgoz AAQshs Folth(Blue & Conrad,
1995: Dishman, 1988).

2 AF ddAE0] oFE FF 2
aBe FFEF A 4FAT BEF Axsll
34 6 b B o] FoIA AR,

BN
oft
N

e dY AUES 399 29 A%
> sk 234 ) A9 B4 A o
q, Aoz HEATAL skl ol
FAdNS 202 BAE AS FASe
Rolgkn & + gorl, EX&e AZWAS
el a7HE A3, WES Zwe wet 2hEA
A gHsiel 5ol o AIA, LA, ¥
4, 283 gWAoR ol Holekn ¥ 4
itk WA, olge WAt FEABAY F3
*3E A &2 s dsde A3
Q 4ge eulstm, HxE DEATANA 2
S 93 2% glol %xnoﬂz«u SLERLTE
Aclgba @ 4 3ok

<

ik F\°

FP

ﬂll

2. AKE|oIX} 0|2 (Social Cognitive Theory)

MBI olge Azpglel Tl BEsta

EHEQ ol2E AlTstn 9,121:4, QA 25w
%, A, &%, A% z2F 9 7% 24
gt ARB)QlA] o] ZellA QATHE ﬂ 712 AEA
9l ARFAAE TEisle A3AEAHQA AR
il YFL A Hed, Bandura(1997)9)
ofstd AzrAE B4, AAH, FAMA, Y&

$4 gy WA, ALH 89 L o8 847
Qs Az o2 ok ugkon o4gg nA=
AL AR Qo gA ALt a2y, A4S

JAZY A 7HA] AR 5T
AZ8E st AE YvisiAle
#7A0 JaAMT AA =7 et |
o oA AFdch 189 A dF o
2 EFF AZolA oedsiAl 9% miAx, &
Feke] 43w FEAQ FIrt FAld UrEMX]
, AFgRle] FFPHE
s ]7}°] e Aol

83 #&(Bandura, 1977: 1986:
Dzewaltowski, Nobel & Shaw, 1990)2 ¥
F3lEH Bandura®l AFERIA o|BeXe QIZE
9 Pde 43 AALdA <) Oﬂz_‘c}'-fi— Ll
& ME AZAEE = AL AR Yo
o, QY] FFAE BAE MY & AFE
A ojBojgts AL & F U

3oz Az 2
et #Hs

F2 I 8

398 A7

1997:

o

m. 7443 2=

1. 2 |79 7idH 78

2 47 £5A% 299 9P aqe sohs
3, Qe BAE AW TRREEL 1=
3}7] ¢13] Bandura(1986: 1997)2] x}3]<lx]

ojEF B dA7Ae] HPAH(AESE T, 1999a;
1999b)E& = o7 Fdunzs Etﬁi g
A 71EE (Fig. D& o] At
Bandura®l AF3|Q1A] o|&eA 17t A=
BRI AAH aie] JFE HE ¥ oiet
M2 A3ALE ste Aoz Adso glAg
B dFMe &%
Qe A& 231 Y71
e R @%%PT‘:— P A
6]. l:ﬂ—zfc}:__i

2. 7H8H =29

Bandura(1986; 1997)9] Algelxl ol&3

ZEs, Vol.8, No.1, 2001

10



Person

Outcome
Expectancy

Self-efficacy
Self-evaluation

Environment Behavior
Barrier e Exercise
Group Cohesion Adherence

(Fig. 1) The Conceptual Framework
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et al., 1990. Marcus, 1992: McAuley,

1993 McAuley, et al., 1994: McAuley, et

al., 1993: Sallis, et al., 1992, Simpson,
1998), Z#7Ii(Bandura, 1986: 1997:
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Fig. 2.
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The Hypothesized Model
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Table 2. Descriptive Statistics of Oserved Variables

Theoretical Concept Observed Variables M SD Skewness Kurtosis  Range of Score
Group Cohesion ATG-T 7.11 1.56 -43 =77 3~9
ATG-S 6.25 1.70 -.29 -.57 1.6~9.0
Barrier Exercise Barrier 1.0 .69 .65 .32 0~3.5
Self-efficacy S 7161 2330  -91 22 10~100
Outcome Expectancy Exercise Benefit 3.98 12 -.43 -.50 2~5
Self-evaluation f;‘%iffc?:e“ Outcome 1854 1480 64 23 27~100
b ereiss Adherence patio of Exercise 4875 4472 05  -1.83 0~100
Exercise Stage 2.79 1.59 .30 -1.54 1~5
2 a7e) A REdN foelA 2L 4 B tldte d7EDE ol & AuAw,
2E 29 9] WEel, ¥ dFede A R A7) dadssel Y ues £38%
2P Yehd ZFEIAY FHAFE AR oS A vFo] E of gidAEe JE$H
gz Add Y2 woH BRL e A F £F3e5AAC Ud guIiiED 3
23 Fgagon, 1 B3e ot Bk $EYY FRSAY AUBAY ADAITHo|
B A7 7HdE 2RAM EE3AT Ayt god RSl F5EE dF 2A7IYt
25801402 e AL AWSAAY AAd 3748 Relge ol eddez ggsivia A4
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2, 4847 942 et 1) Aze JUS  FRE R £REE Tdskm BT
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F7HEE x? grol FA&st AY¥ErE wole
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2) FAERZY A= AT

(1) $BRQs) Qs AFAS

Table 3. Correlation Matrix of Observed Variables

Observed Variables X1 X2 X3 Y1 Y2 Y3 Y4 Y5
X1l ATG-S 1.00
X2 ATG-T 41* 1.00
X3 Exercise Barrier -.16* -31* 1.00
Y1l Exercise Self-efficacy .29* 300 -.37* 1.00
Y2 Exercise Benefit 30 19* -.15 35" 1.00
Y3  Satisfaction of Exercise Qutcome .30 260 -170 .39 66 1.00
Y4 Ratio of Exercise Duration 32* 21 -38 46 23* .36 1.00
Y5 Exercise Stage .41 28*  -.39* b55* 22 35 77t 1.00
* p(.05
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Table 4. Comparison of Goodness of Fit
Indices Between the Hypothesized
Model and Modified Model

Goodness of i?aggsgd Hypothesized Modified
Indices Fit Model Model
=35.02 x? =24.74
Chi-square df=13 df=12
p).05 .00 .02
RMSEA (.05 .08 .07
RMR .05 .05 .03*
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Fig. 3. Path Diagram of the Modified Model
Table 5. Direct, Indirect and Total Effects for the Modified Model
- - T
To-Latent From-Latent Direct Effect Indirect Effect otal Effect SMC
Variables Variables Estim-ates Value Estim~ates Value Estim-ates Value
Self- Group Cohesion .32 3.54* - - .32 3.54* 29
efficacy Barrier -.34 -4.04* - -~ -.34 -4.04” )
Out Group Cohesion .30 3.08* .08 2.69* .38 4.13*
Ex;‘esf;‘zy Barrier - - -.08 -2.24* -08  2.24* 22
Self-efficacy .25 3.11* — -— .25 3.11*
Group Cohesion - - .30 447 .30 447
Self- Barrier — — -.11 -3.00* -.11 -3.00*
evaluation Self-efficacy .16 2.96 .16 2.94* .32 4.39* .53
o ukcome 65 8.74* — - 65 8.74*
Xpectancy
Group Cohesion .32 3.33* .10 2.35* .42 4.39*
Barrier -23 -3.01* -.12 -3.23* -.35 -4.28*
Exercise Self-efficacy .33 4.29* .03 1.13 .36 4.68*
Adherence Out 54
- uicome -.25 -2.74* 18 3.10” -.07 -1.05
xpectancy
Self-evaluation .28 3.26* - — .28 3.26"
* Statistical Significance Level : [t | = 2.0
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