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Effects of Elastic Band Exercise on Pain, Range of Motion, and Fear of
Falling in Patients with Total Knee Replacement
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Purpose: The objective of this study was to verify the effects of elastic-band exercise on pain, range of motion,
and fear of falling in patients with total knee replacement. Methods: The study design was a nonequivalent control
group non-synchronized quasi-experimental design. Data were collected from December 10, 2014 to January 10,
2015 in an orthopedic specialty hospital located in the C city. Forty-eight patients participated in the study, and
each twenty-four were assigned to the experimental group and the control group. The elastic-band exercise was
used with the experimental group for 10 days. The numeric rating scale was used to measure pain, goniometer
to measure range of motion, and a questionnaire to measure fear of falling. The data were analyzed using x’-test,
Fisher’s exact, t-test and paired t-test. Results: Compared to the control group, pain in the experimental group
decreased (t=-2.89, p=.006), range of motion increased (t=2.98, p=.005), and fear of falling decreased
(t=-4.63 p <.001). Conclusion: The elastic-band exercise for total knee replacement patients is considered to
be an effective nursing intervention to decrease pain and fear of falling, and to increase range of motion.
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Variables Pre Post Pre Experiment Post
Cont, C G
Exp. Ey X E;

Cont.=Control group; Exp.=Experimental group; Ci, E;: Pre-Pain, ROM, Fear of falling; C,, Ex: Post- Pain, ROM, Fear of falling; X: Elastic-band exercise.

Figure 1. Research design of this study.
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Table 1. Homogeneity of General Characteristics (V=48)
Exp. (n=24) Cont, (n=24) 2
Characteristics Categories X )z
n (%) n (%)
Gender Male 5(20.8) 3(12.5) 0.60* .701
Female 19 (79.2) 21 (87.5)
Education level No formal education 3(12,5) 7(29.2) 3.44 .328
Elementary school 6(25.0) 8(33.3)
Middle school 11 (45.8) 7(29.2)
High school 4(16.7) 2(8.3)
Care providers Family 8 (33.3) 10 (41.7) 0.78"* 556
Others 16 (66.7) 14 (58.3)
Age (year) 60~69 12 (50.0) 12 (50.0) 0.00 1,000
70~79 12 (50.0) 12 (50.0)
“Fisher's exact test; Exp.=Experimental group; Cont.=Control group.
Table 2. Homogeneity Test of Dependent Variables (NV=48)
Exp. (n=24) Cont, (n=24)
Variables t P
M=*=SD M=*=SD
Pain 4,08%1.,67 4,17%1.30 0.19 .848
Range of motion 81.87+13.81 87.50+11.22 1.55 129
Fear of falling 1.82+0.86 1.53+0.56 -1.41 167

Exp.=Experimental group; Cont.=Control group.
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(V=48)

Table 3. Differences in Dependent Variables between Two Groups

Posttest Difference
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P
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M=£SD

M=ESD
4.0811.67
4.17%1.30

81.87+13.81
87.50+11,22

Groups

Variables

.006

.003 -2.89
382

3.34
-0.89

-1.13+1.65
-0.33+1.83
-48.12+13.81
-38.33£8.29

2.96+0.62
4,50£1.53

130.00%0.00
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001 2,98
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.001

643 -4.63
001

0.47
-5.42
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1.82£0.86
1.53£0.56

=24)

Fear of falling

Control group.

Experimental group; Cont.

Exp.=

Al
=

1 THt=-22.63, p<.001).

3l 27}e

125.8374 0 & §-9]

Y
=

B39 v} QluH14]. 1 8o

Njo

17.06, p<001). & At

7Fekgtehe--

2 fo5p 3
B AN

psKe)
™ —

X
N
—

7
A

et ge

=
[€)

2.98, p=.005) A| 27}

2ol 7} gle] (=

iy

5

e

24

A A & QB (Table 3).

ATH2719bE AT, o] Aol

Fchs

s

|

7

—
o

%2

o

ol
i

B

3) Ml 371 -

AHE 54 5109

ojtfgt= 2 A7 Al 37HE A

A

T mElsherh 2 ATe) AutE nRe] & uj ¢rizk

ol

e
T

542, p

Lol Hat 1.53HoA AF

olg mArhe

bl frolat

S

7F
w2 AR G Eol Bat 1.827 0|4 A

=
[e)

236502

4y

<.001).

643). 1By = A

0.47, p=

AHol7 AATHE

I3

3t

fel

ol)

J)

<.001) A| 37142 A A = A cH(Table 3).

tHi6l, et

I3

3t

El

Hl

V.

o

o

=

/\élﬂ

s

uf
=

FE2[17], & A5t A 7h

83

A}
2l

o=

[e)
j8

o

3AARE 1297714 1087

=298, p=.005), BAJMEL-

M9 folgt Aol 7t glof

of w2 ol thet 2t

942 371417

it

7

X
o
o
N
W
<y
o
ﬂ
s
ol
2
<

1o

z}o] 71 9o (t=-2.89, p=.000),

15

Lt fog

Kwak [16]0] &

o) #ak7} 9l
% 52}

L
R

A7
SHEA

e
|

AP 342
A71= AE

Al 7|7}

sS4 s

=

gl

rh

1 A& 7hs

Z] o
B .Y

B

A g stelehs

95

o] 5ol fRTE

5]
=

<

-272 -



IS 21(2), 20154 88

—

AY?

5]

+

SHA &

9

9

o

T

H

o

1. Statistics Korea, 2013 Elderly Statistics [Internet]. Seoul: Korean

FWT R IRS WO oo w Ne R o] Moo ogp o) W F
e o o T om % oy = W W W R
A oK i p i fa'y A B RN A R B O° w_o =
U s I ol HEE NE IS F LR Ga Ld
o <)X . ~ BX = N 0 I o
JEp¥Faong TApa DT DKo Eom Yoy o
A_mﬂwrtm._ﬂ,ﬂuz#;r A o o dp S N o o oop o« T o oor WF N
ﬂmﬂOﬁo#mxvaT@L U A o owr o R Elﬂaﬂc#o‘.nﬁﬂamﬂmﬂw&o e_amﬁ
T R o x° 5 = 7o T o A e N R P =) oo
T Mo o T T R N of =3 fol- X o op o NI e o
E ) =T & PTRww VT e g _m oM g
PRTLLEERT Fwwk K o Bro 4 pTTAFELLDY o ¥ o
PR T ST E e N g %P Yo Rt o AR &
T M p I rzEe oIV MW Oy Pofrew o™ TwmEXg M
= 5 A, 9 2 = S o ¥ = ~ = o N N o_eE.ﬂX]QL71r1_
TR T s ZFkY M O BWLTo o R VRoregdmT gl W
s ) o0 — LR S
@%m%@mﬁ% %M___MWW W%W%%?wﬁ?%ﬂfﬂuﬂ:Ut_o_iﬂﬂo
MoqATﬂAlﬂﬂﬂQJ E@A_E > HOZ_mNﬂMIWLﬂLaJIﬂ“E”ﬂEe_emgi_lwﬁg
m%%ﬂﬁﬂ%mﬁ WO o B %%ﬂ_ﬂo%%mvﬂ%%@%ﬂ.ﬁﬂrm@E__%
%%M%%ﬂmwﬁ g o %meﬁﬂ@%mﬁc__?%ﬂ%ﬂ%ﬂ%@%
Nty X oy N & K ol oo~ Wy T R 7o
aEﬂLeeoM@%ﬂ%M%mﬁcﬂu ﬂﬁ_mﬂﬁ,mu:wom.mﬁ;ﬂm%wﬂ%Eﬂ%ﬁ
o T o PR g WL T o & oo oo BB oW e R R Moo o Q
BT TR WR T T o < W ron Bl olow w O o =
E o X W W M F WK B E T T o TX BT RNAPITT M N H T
o,mw_ﬂ_Al”‘OIﬂuﬁogoﬁlefo#aMMﬂEnmoﬂﬂA o] X dp chI:TM&M»“mﬂﬁ_.Moioﬂﬂri.ﬂ._]ﬁ_ﬁulﬂﬂd
weHto_no_emﬁwﬂ%tﬁwmfﬁmw@ﬁﬂ;MM% %ﬁ%ﬂﬂﬂo_euﬁﬂﬂﬂﬂzzurmi%ﬁ
T H XX = 0 Ao B KON T L L B TR T - = o] dr B
H%M%mwwabmﬂ%wowmmﬂﬁmwﬁw M%%%W%%W&MW%%w%ﬂﬂ
i~ S s el ot oy X o N B X ~ T oy OF T NI T a s AU
MR WE S g X md o Hag g N I % e 3
o S o = = T K SN - S Cl J) — o o) X X s B
mﬁb%ﬁ%lMiﬂlmﬂm%%ecdnéi W&%MWNM#%@%JEEQWET
St HE L ulEC 0P LEBIR R FTERLEIUEE
_‘m_.LOOTUEH7”M1 eEW,.CA X O © QINH.WLOTLEI[MOOTNL TEW oap T
et arePrlpgmy T yd vty o oo Doy Myay o ® oy S
= {
RS LSRR R P A R R e
e g g B N EE DS RT AR S dTERE R0 E T
mmmm%o_ﬂ%#@%WDT%%L_J«Mu@@E?%%@ﬂ%@.m%%%ﬂgﬁ‘%ﬂq
1%@iwfﬁmmﬂiw@ﬂ%ﬂﬂ@m%m%%%mMwaw%Ho_aa%&_sz_%ﬁi
WO RGP T Fagm O dnplos w8 op Ul g T
Bl momp M F o T ogp omo L B g o O TNBT VAo T o T
B T B N IR w e o S W oo g 3
Boayxdymrx TEE S TRL g Ny 2 X ST B W R
xWW%%ﬂﬂuQﬁmEW_sfmu%ﬂumnﬂ_ﬁmezEJ_,OM ek T oo T oy e T
N SR Lo S i i< Bl ey &mgoﬂ. oﬁoﬂx_.muz,_s%o_ai,wﬁ]ﬂﬂo oEAommeeoE
FA WP m mmE YDl R W g P T I NWL g0 SH Y8 T
T T W prd Py VA e d T mo Fo Wgr wf F g ome %o & U
WET T WP mT m AT WU o WU ok o T oo R T REBTALEBT TR

Statisticsl Information Service; 2013 [cited 2013 September 30].

- 273 -



10.

11.

12,

13.

14.

Available from: http://kosis kr/ups/ups_01List jsp.

. Farquhar SJ, Reisman DS, Snyder-Mackler L. Persistence of al-

tered movement patterns during a sit-to-stand task 1 year fol-
lowing unilateral total knee arthroplasty, Physical Therapy.
2008 May;88(5):567-579.
http://dx.doi.org/10.2522/ptj.20070045

.Cho WS, Youm YS, Yang BS. The causes of revision total

knee arthroplasty. The Journal of the Korean Orthopaedic
Association, 2007;42(2):216-220.

. Park S, Kang HS, Choi J. Recovery according to follow-up

period and compliance in osteoarthritic patients after knee
replacement arthroplasty. Journal of East-West Nursing
Research, 2010;16(2):164-171,

. Hwang HS, Kim HH, Shin JW, Leem CG, Lee C, Yang HS, et

al, Comparison of analgesic requirements for postoperative
pain control in patients undergoing major orthopedic
surgery. The Korean Journal of Pain, 2004;17(2):228-233.

. Choi CH, Cho WS, Jeong HJ, Kim HC, Choi NH. Pain in pa-

tients evaluated in outpatient orthopaedic clinics. Knee
Surgery & Related Research. 2008;20(1):83-91.

. Synder M, Kozlowski P, Drobniewski M, Grzegorzewski A,

Glowacka A. The use of continuous passive motion (CPM)
in the rehabilitation of patients after total knee arthroplasty.
Orthopedia, Traumatologia, Rehabilitacja. 2004;6(3):336-341.

. Maniar RN, Baviskar JV, Singhi T, Rathi SS. To use or not to

use continuous passive motion post-total knee arthroplasty
presenting functional assessment results in early recovery.
The Journal of Arthroplasty. 2012;27(2):193-200.
http://dx.doi.org/10.1016/j.arth.2011.04.009

. White SB, Bemben DA, Knehans AW, Bemben MG. Effect

of continuous passive motion (machine-assisted) exercise
as an alternative form of training on physiological profiles
of women aged 40-65 years. Journal of Strength and
Conditioning Research / National Strength & Conditioning
Association. 2005;19(3):634-639.

Kim MC, Ahn CS, Kim YS. The effect of exercise program
for falls prevention on balance and quality of life in the eld-
erly women. Journal of Korean Society of Physical
Medicine, 2010;5(2):245-254.

Shin JY. Effect of rehabilitation program on pain, ROM of
the knee joint, and mobility in elderly with total knee ar-
throplasty [master's thesis]. Busan: Dongeui University;
2011, p. 1-67.

Ham YW. Effects of theraband exercise on isotonic
strength of flexor muscles in upper extremities. Journal of
Health Science & Medical Technology. 2000;26(1);49-56.
Lee HS, An YH, Kang HJ, Kim HL, Kim HJ, Lee YM, et al.
Effect of elastic band exercise based of PNF L/E pattern on
the balance in the elderly people. The Journal of Korean
Physical Therapy. 2005;7(1):69-79.

Lee EN. Effects of brisk walking & muscle strengthening ex-

ercise using thera-band on pain, fatigue, physical function,

16,

17.

18.

19.

20.

21

22,

23.

24.

[®)

20.

27.

-274 -

and disease activity in patients with rheumatoid arthritis.
The Korean Journal of Rehabilitation Nursing 2001;4(1):
84-93.

.Kim JT. Stretching. 1st ed. Seoul: Samho Media; 2000. p.

160-172

Chung MS, Kwak HS. The effects of a muscle strengthening
exercise program after total knee arthroplasty. The Journal
of Korean Academic Society of Nursing Education, 2008;
14(1):20-29.

Min HS, Jung YH, Kim ES, Kim SH, Choi Y]J. Effects of mus-
cle strengthening exercise program on pain, fatigue, phys-
ical function in elderly women with total knee arthroplasty.
Journal of Muscle and Joint Health, 2011;18(2):203-214.
http://dx.doi.org/10.5953/JmJH.2011,18.2,203

Piva SR, Gill AB, Almeida GJ, DiGioia AM 3rd, Levison TJ,
Fitzgerald GK. A balance exercise program appears to im-
prove function for patients with total knee arthroplasty:
a randomized clinical trial. Physical Therapy. 2010;90(6):
880-894.

http://dx.doi.org/10.2522/ptj.20090150. Epub 2010 Apr 8
Jin HM, Jung H. A study on the effects of initial rehabilitative
exercise program on knee joint’s myofunction after the re-
construction of anterior crucial ligament. Journal of Korean
Physical Education Association for Girls and Women. 2006;
20(2):55-606.

Han SS, Her JJ, Kim Y]J. Effects of muscle strengthening ex-
ercises using a thera band on lower limb function of hemi-
plegic stroke patients. Journal of Korean Academy of
Nursing. 2007;37(0):844-854.

. Park EK, Ahn WH, Lee DS. The effect of exercise program

on range of motion, pain relief for patient with the knee
osteoarthritis, Journal of Sports and Leisure Studies 2011;
45(2):853-801.

Chang CM. A structural model for falls and quality of life
in elderly people living at home. Journal of College
Education. 2011;12(3):197-212,

Choi JH, Moon JS, Sohng KY. The effects of tai chi exercise
on physiologic, psychological Functions, and falls among
fall-prone elderly. Journal of Muscle and Joint Health. 2003;
10(1):62-78,

Tideiksaar R. Falling in old age:Prevention and manage-

ment 2nd ed. New York; Springer publishing Co. 1997.

5. Cohen ]J. Statistical power analysis for the behavioral

sciences, 2nd ed, Lawrence Associates: Hillsdale, New
Jersey. 1998.

Yang GS, Eun Y, Moon GH, Lee SK. The effects of a pro-
gressive lower-extremity exercise program on pain, self-ef-
ficacy of exercise, and life satisfaction among older women
with total knee replacement arthroplasty (TKRA). Journal of
Muscle and Joint Health 2014;21(3):215-223.

Kim KT, Lee S, Park HS, Cho KH, Kim KS. Unicompartmental

versus total knee arthroplasty in the same patient. The



AZES T 21(2), 20154 8%

Journal of the Korean Orthopaedic Association. 2008;43(4): 29.Song R, Eom A, Lee EO, Lam P, Bae SC. Effects of tai chi

451-457. http://dx.doi.org/10.4055/jkoa.2015.50.3.171 combined with self-help program on arthritic symptoms
28. Kim SM, Choi G. Effects of a fall prevention program on and fear of falling in women with osteoarthritis. Journal of

physical functions and psychological functions in rural eld- Muscle and Joint Health, 2009;16(1):46-54.

erly women. The Korean Journal of Rehabilitation Nursing. 30. Park BR. Fear of falling among people in elderly stroke

2012;15(1):63-71. patients. The Journal of Korean Aging Health Friendly

http://dx.doi.org/10.7587/kjrehn.2012.63 Policy Association. 2011;3(1):21-31.

- 275 -





