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| Abstract |

Purpose: This study compares and examines the effects of proprioceptive neuromuscular facilitation (PNF) on patients with
chronic low back pain through systematic literature review and meta-analysis.

Methods: Domestic literature was searched with combinations of keywords including “proprioceptive neuromuscular
facilitation,” “PNF,” “back pain,” and “low back pain” using the Research Information Sharing Service (RISS), Korean Studies
Information Service System (KISS), and Korean Medical Database (KMbase). Six studies (n=148) were finally included in the
analysis through a selection and exclusion process. The quality of the studies was evaluated using the PEDro scale.

Results: According to the meta-analysis results, the low back pains of the PNF group and the contrast group showed a
standardized mean difference (SMD) of 2.21 (95% CI: -3.35, -1.07, p=0.01, *=83%)) after intervention. Thus, the PNF group
showed a statistically significant decrease in low back pain compared with the control group. In addition, the SMDs of the Oswestry
Disability Index (ODI), lung function, and the Roland and Morris Disability Questionnaire (RMDQ) were -1.34 (95% CI: -1.88,
-0.79,p<0.01, >=35%), 1.14 (95% CI: 0.49, 1.79, p=0.01, ’=0%), and - 1.59 (95% CI: -2.56, -0.62, p=0.01, >=46%)), respectively.
Thus, the PNF group showed statistically significant differences from the control group.

Conclusion: At present, there is some limit to obtaining definite results about effect sizes because there are relatively few
randomized controlled experiments that analyze the effects of PNF exercise in patients with chronic low back pain. Therefore,

continuous efforts should be made to conduct randomized clinical trials and long-term efficacy studies in the future.

tCorresponding Author : Tae-Woo Kang (ktwkd@hanmail.net)
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Table 1. Methodological quality of trials

Study Method 1 2 3 4 5 6 7 8 9 10 11 Score
Kim et al (2012) Clinical trial Y Y N Y N N N Y N Y Y 5
Kim et al (2014) Clinical trial Y Y N N N N N Y N Y Y 4
Bong et al (2016) Clinical trial Y Y Y Y N N N Y N Y Y 6
Kim and Lee (2017) Clinical trial Y Y N Y N N N Y N Y Y 5
Kim and Kim (2017) Clinical trial Y Y N Y N N N Y N Y Y 5

Jeong and Kim (2017) Clinical trial Y Y N Y N N N Y N Y Y 5

PEDro items: 1 eligibility criteria; 2 random allocation; 3 concealed allocation; 4 baseline comparability; 5 blind subjects;
6 blind therapist; 7 blind assessor; 8 adequate follow-up; 9 intention to treat analysis; 10 between-group statistical
comparisons; 11 point estimates and variability.
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Table 2. Characteristics of included ftrials.

Age Height Weight
Study Group Mean (SD) Mean (SD) Mean (SD) N (M/F) Outcome Measure
Pain (VAS)

Kim o o PNFLSE  36.60(5.24) 16520(726) 6220(693) 10 Muscle thickness pre. Post
Qo1 General LSE 3520487) 16360571) 6130(559) 10 (TrA, EO, MF) PR,
Control  34.80(5.69) 166.70(5.44) 61.40(7.43) 10 Function activity

(ODI, RMDQ)
Pain (VAS, UAB)
Kim et al PNFS;;:S:““’ 4225(4.97) 169.75(8.95) 69.25(15.92) 12(6/6) Fm(lgg’fai{ﬁf;‘g‘)hty Pre, Post
(2014) Caie 4233(499) 170420048) 6667(1360) 12(66) TS 6 weeks
(FABQ)
Bong et al PNF AMSE 54.43(2.23) 163.86(7.80) 63.71(9.48) 7(4/3) Pulmonaghf”?\‘zg FEVD) pre, post
(2016) Control  55.57(2.07) 164.14(11.67) 64.57(9.09) 7(4/3) Disability (ODD) 6 weeks
K”i‘e:“d PNF AMST 39.80(5.47) 168.73(7.27) 67.60(9.51) 15(8/7) Pmmo“ag hf“?\iif’sn) FEVD " pre post
o1 Control - 3940(5.69) 16873801) 6707065 150/6) ity ODD O VeSS
Kim and 47.00(4.55) 166.10(8.89) 65.70(10.50) 10(6/4) .
Bal lity (BB Pre, P
Kim A};I}IFC‘(EIO] 47.60(4.20) 164.20(10.64) 64.80(8.83) 10(5/5) aa“;zhf‘b(‘\;zsg S) 6re\;vee(l)<sst
(2017) 47.10(3.63) 165.40(11.17) 66.10(9.75)  10(6/4)
PNF
Je‘)%’ma"d srotching + B 030611 159.70(7.38)  64.60(5.66)  10(5/5) Pain (VAS) Pre, Post
2017) Control 59.90(5.45) 161.70(10.24) 63.20(8.88) 10(5/5)  Functional disability (ODI) 6 weeks

N: sample size, M: male, F: female, PNF: proprioceptive neuromuscular facilitation, LSE: lumbar stability exercise, VAS:
visual analog scale, TrA: transverse abdominis, EO: external oblique, MF: multifidus, ODI: Oswestry disability index,
RMDQ: Roland and Morris disability questionnaire, UAB: university of Alabama at Birmingham, FABQ: fear avoidance
beliefs questionnaire, AMSE: abdominal muscle strengthening exercise, FEV1: forced expiratory volume at one second,
AMST: abdominal muscle strengthening training, AST: abdominal strengthening training, BBS: Berg’balance scale, Ex:

exercise.

647g0] thRA A& Wkt S AR 304204 50
2 A S 1830014 303, FA 717 450
A 657}A G tH(Table 2).

£ AN FA T D4 NETE A
I g zATe] 3§ 8]EZ 2}o]= Standardized mean
difference (SMD):-2.21(95% CI:-3.35, -1.07) 0.2 11
AR TEI YR 2] ula) 5
Ao g 8 ol5}A TAsHA o H(p=0.01), P=83%=
Aof| Z3he £3-2 & 2719 o]& o] ek
4 SItHFig. 2).

ol :(o

T

wt fr J

2) 229D HES Ao 2|4

¢

229 nEe FEEF Aol Ak U Bo]
=

w40 ZAE e, A F Afr-8dald



162 | PNF and Movement Vol. 17, No. 1

WA e @ A9)aEe SeES Aol 4
= Zpol= SMD:-1.34(95% CI:-1.88, -0.79) 0.2 A5l
of ezl ula| EAOR folsh Aastgo
w(p<0.01), P=35% BAlo] EahEl BHL e a7)

of o] /o] glepar & 4= JUeh(Fig. 2).

3) #H 7s

5] 71552 2w0] Edlo] Balo] mgEglon], 57
F LHSEANATEAE T 2] 7 7]
5 Z}ol= SMD:1.14(95% CL:049, 1.79) 0.2 1§48

Experimental Control
0 D

oup

Bong et al (2016)

pan ;
254 057 7

3 pigh
04 7T 171%

Std. Mean Difference
m. 9 Ly

Rando
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Fig. 2. Forest plots of the effects of proprioceptive neuromuscular facilitation intervention vs. control;
(a) visual analog scale; (b) Oswestry disability index; (c) forced expiratory volume at one second;
(d) Roland and Morris disability questionnaire.
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