PNF and Movement, 2018; 16(1): 75-83 Print ISSN: 2508-6227
https://doi.org/10.21598/JKPNFA.2018.16.1.75 Online ISSN: 2508-6472

i i

DESEHAATEAY £50) REBY AXNTFLIAY
HIASESY B3 U 7158 25 vAE 3

The Effect of Proprioceptive Neuromuscular Facilitation Exercise on the Range of Motion, Pain,
and Functional Activity of Total Knee Arthroplasty Patients

Chang—Heon Kim * Tae—Woo Kang' * Beom—Ryong Kimf

Department of Physical Therapy, Design Hospital
'Department of Physical Therapy, Wonkwang University Hospital

Received: January 3, 2018 / Revised: February 9, 2018 / Accepted: February 9, 2018

() 2018 Journal of Korea Proprioceptive Neuromuscular Facilitation Association

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

| Abstract |

Purpose: This study investigated the effects of proprioceptive neuromuscular facilitation (PNF) exercise on the range of motion
(ROM), pain, and functional activity of patients who received total knee arthroplasty (TKA). The purpose of this study was to
provide fundamental data regarding the use of PNF exercise among patients with musculoskeletal disease.

Methods: Fourteen patients who received TKA were randomly divided into an experimental group (n=7) that took part in PNF
exercise and a control group (n=7) that performed general rehabilitation exercise. Both groups performed the respective exercises
for 30 minutes, five times a week for 2 weeks. For the measurement of ROM, the range of knee flexion was measured using a
clinometer smartphone application. A visual analogue scale (VAS) was used for the measurement of the level of pain. The timed
up and go test (TUG) was conducted to measure functional activity. A paired t-test was performed to compare within-group changes
before and after the PNF exercise. Differences between the experimental group and control group were analyzed by an independent
t-test. For all tests, the level of statistical significance was set at a=0.05.

Results: After the exercise, there was a significant within-group change in VAS and TUG scores in the experimental group and
control group (p<0.01). There was also a significant between-group difference in VAS and TUG scores after the intervention (p<0.05).
Conclusion: General rehabilitation exercise is commonly applied as a treatment for TKA patients and is relatively effective.
The application of PNF exercise may be useful in such patients, considering its effects on ROM improvement, pain reduction,

and functional enhancement.

fCorresponding Author : Beom-Ryong Kim (kimbr21@hanmail.net)
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Table 1. General characteristics of the participants
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Experimental group

Control group

(n=7) =7) i

Sex (male/female) 0/7 0/7 1.00
Age (years) 63.29+4.39 64.43+4.20 0.30
Height (cm) 156.86+4.06 156.43+£2.76 0.29
Body weight (kg) 57.53+6.74 58.86+4.78 0.16
Body mass index (kg/m?) 23.45+3.25 24.07+2.08 0.93
Affected side (right/left) 4/3 4/3 1.00
Values are presented as meantstandard deviations.
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Table 2. PNF exercise program

Training

Type I - Goals
Position Pattern Technique
Supine Assisted knee flexion with a strap HR Increased of PRQM’
decreased of pain
L . I f AROM, tri
Long sitting Knee extension on a towel roll RIL CI nereased o OM, eccentric
control, and muscle strength
Increased of PROM
L itti flexi liding f¢ HR L
ong sitting Knee flexion by sliding foot on bed decreased of pain
. . . . I f AROM, tri
PNF exercise  Hook lying Straight leg raises RI, CI nereased o OM, eccentric
control, and muscle strength
. Assisted knee extension with strap Increased of PROM
Hook 1 HR L
ook Yng around the foot decreased of pain
. . I f AROM, tri
Sitting Knee extension Rl CI nereased o OM, eccentric
control, and muscle strength
Sitting Knee flexion by sliding foot HR Increased of PRQM,
on the floor decreased of pain

PNF : proprioceptive neuromuscular facilitation, HR : hold-relax, RI :
CI : combination of isotonics, PROM : passive range of motion, AROM :

@ &s9 =4

Exo] A E A5}y 98] AZE AAEE
(visible analogue scale, VAS)E ©]-8&-s}o] ¥ LAy <-a}
3 % A2 535S AT H=S At 94
AlAsk= A4S gepdltt F50l A9 o= AHe
0, 35°] Hh=E Q= A= 1022 o] 107h<]
7t EAE Fo 9o A% AAFEE ST,

d

ﬂl

rhythmic initiation
active range of motion

Foreland, 1998).

Q) 7154 &5 3%

7154 EE %%@3}7] f]5ko] Ao A Lojrt
Z7] A AKtimed up and go test, TUG)S A 33} Lh.
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Table 3. Traditional exercise program

Training
Type . - Goals
Position Pattern Technique
. . . . . I d of PROM,
Supine Assisted knee flexion with a strap Stretching nereased © L
decreased of pain
e . . Increased of AROM, eccentric
Long sitting Knee extension on a towel roll Isotonic
control, and muscle strength
Increased of PROM
L itti Knee flexion by sliding foot bed Stretchi L
ong sitting nee flexion by sliding foot on be retching decreased of pain
Traditional . . . . Increased of AROM, eccentric
. Hook lying Straight leg raises Isotonic
exercise control, and muscle strength
Hook Ivin Assisted knee extension with strap Stretchin Increased of PROM,
g around the foot g decreased of pain
. . . Increased of AROM, eccentric
Sitting Knee extension Isotonic
control, and muscle strength
. Knee flexion by sliding foot . Increased of PROM,
Sitting Stretching .
on the floor decreased of pain

PROM : passive range of motion, AROM :

active range of motion.



19484

0x

x
AAE

r2

[=;]
=

Ho

S0 REAHE M=

HRISHAY 85 % JIsH S0 DXl S | 79

o,

FEol A i/ Abe AlRtoleh= Alae} 97 ofAtelA
ofubAl SJAjol A 3m ol Mol NS
HREO R AR WE 402 Sof tha 5o
w7HR) 208 AE SRsHe Wow 33
Hatol BRAHS: 7=k o] AN BT
A7 2AAY AR EE =0.98~0.992 AlF
2 T tojtk(Podisadle & Richardson, 1991).

O
=
2N

ox, _llN'

=
=
=

7}

Hoor o5 e pe

i

3. Xtz X2

2 A= R AR AP BPHS Window-g SAZ2
13 SPSS/PC Statistics 18.0 software (SPSS Inc, Chicago,
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Table 4. The comparison of changes in knee flexion range of motion within and between group

e ot 2w
) Pre 71.86+4.98 70.71+£3.25
iﬂ;‘; nﬂif)“’n range of Post 102.86:£4.95 97.28+3.25 249 003 0.70~1045
t(p) -15.14(0.00™) -13.06(0.00™)
Data are meantstandard deviation.
"p<0.05, “p<0.01.
Table 5. The comparison of changes in visual analogue scale within and between group
ey 1 owia
. Pre 8.26+0.56 8.38+0.75
(Vslzgi‘;;“alom scale Post 4.13£0.73 5.11+0.61 272 0.02° -1.77~-0.20
t(p) 11.46(0.00™) 7.17(0.007)
Data are meantstandard deviation.
*p<0.05, "p<0.01.
Table 6. The comparison of changes in timed up and go test within and between group
e 12 omia
. Pre 12.87+1.03 12.14+0.74
?S?ffm‘;)p and gotest Post 10.09:1.08 9.64:0.74 090 038 0.63~1.53
t(p) 16.70(0.00™) 5.92(0.00™)

Data are meantstandard deviation.
"p<0.05, “p<0.01.
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A THt=2.49; 95% confidence interval [CI], 0.70~10.45;
<0.05)(Table 4).
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gt Zol7F JATHE=2.72; 95% CI, -1.77~-0.20;
p<0.05)(Table 5).
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