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Convergence Effects of Proprioceptive Neuromuscular Facilitation
on Dynamic Balance in Chronic Stroke
: A Meta-Analysis
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Abstract The study attempted to systematically and comprehensively analyze individual studies in which
proprioceptive neuromuscular facilitation (PNF) was performed with chronic stroke patients. Selection
criteria included type of participants (stroke patients), intervention (PNF), comparison (intervention
group or non-intervention group), outcomes (effect on dynamic balance), and study design (randomized
controlled trial). We searched seven literature databases, and selected 17 papers that met our selection
criteria. For meta-analysis, effect size of each individual study was extracted using the R project for
Statistical computing version 4.0.3. Rob 2.0 tool, developed by the Cochrane group, was used to
evaluate the quality of each individual study. The overall effect size PNF with dynamic balance was 0.59
(95% CI=0.41-1.77), which was significantly different than the median effect size (p<0.05). The
sub-group for dynamic balance was analyzed, for effect sizes of BBS (0.50), TUG (0.78), and FRT (0.51).

Thus, PNF intervention has a positive impact on improve of dynamic balance by chronic stroke patients.
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2.1.4 Z1t (outcomes, O)
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Table 1. Searched databases

Databaes Web address

CINAHL

wWww.www.ebscohost.com

Cochrane library www.cochranepubliclibrary.ca

Embase www.elsevier.com/online-tools/embase
Pubmed www.pubmed.gov
RISS WwWw. riss.kr
KISS www.kiss.com
DBPIA www.dbpia.com
—
| | onan || cochvane f | Embase PUBMED RISS Kiss DEPIA
S| | (n=211) || (=275) || (n=855) || (n=605) | | (n=411) (n =68) (n=99)
E
s 1 [ 1 [ [ ]
u
b}
| |
J
. Records after duplicates removed
(n=1509)
H Records excluded
F (n=1328)
g
4 Title and abstract screened
[n=181)
— ]
Full-taxt articles excluded
Full-text articles assessed with reasons
E for eligibility In=184)
3 (n=181) :
%
g l—, factorsin=72)
Mot study design{n=30)
L) studies included in Not outcome related{n=40)
qualitative synthesis Non RCT(n=10)
— n=17) Mot in English{n=F)
Not full text(n=6)
3 l
1
-]
2 Studies included in
= quantitative synthesis
(meta-analysis)
J {n=17}

Fig. 1. PRISMA flow diagram
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Kim et al 2015
Kim et al 2011
Hwangbo 2016
Seoetal 2015
Seo & Kim 2015

Kim et al 2019
Shim et al 2020

Lee & Hwang 2019
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Study
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Domains:

D1: Bias arising from the randomization process. N
D2: Bias due to deviations from intended intervention. P Seme concames
D3: Bias due to missing outcome data. @ o

D4: Blas in measurament of the outcome.

D5: Bias in selection of the reported result.

Fig. 2. Methodological evaluation of RoB tool

Table 2. The overall effect size

95% Cl Heterogeneity

k | Hedge's g
lower upper Q p [2

30 0.59 0.41 0.77 43.32 (05 | 331

K=number of sample size: 95% CI=95% confidence interval: Q=total
variability: >=between-study variability

Standardised Mean
Study Difference SMD  95%-Cl
Kim et al 2015 — 0.76 [-0.15; 1.68]
Kim et al 2015 T— 0.76 [-0.15; 1.68]
Kim et al 2015 T— 0.81 [-0.11;1.73)
Kim et al 2011 — 0.70 [0.06; 1.34]
Hwangbo et al 2016 —— 0.76 [0.02;1.51)
Seoetal 2015 — 0.80 [-0.12,1.72)
Seoetal 2015 — 0.72 [-0.19; 1.63]
Seoetal 2015 —— 0.24 [-0.64,1.12)
Seo & Kim 2015 —— 184 [097,272)
Seo & Kim 2015 — 0.68 [-0.06; 1.42)
Seo & Kim 2015 - 042 [-0.31,1.14]
Kim et al 2019 — -0.17 [-0.88; 0.55]
Kim et al 2019 |——~— 0.81 [0.06; 1.56]
Shim et al 2020 —— 0.06 [-0.62;0.75)
Kim & Kim 2018 {—4— 0.72 [-0.11; 1.55)
Lee & Hwang 2019 — -0.09 [-0.89; 0.71]
Kim & Kim 2020 — 0.82 [-0.04; 1.68]
Kim & Kim 2020 - 0.36 [-0.36; 1.08]
Bang & Bong 2017 — -0.39 [-1.12,0.33)
Bang & Song 2019 — 1.15 [0.37,1.93]
Kim & Lee 2014 —— 0.28 [-0.60; 1.16]
Kim & Lee 2014 —— 0.98 [0.04;1.91]
Lee 2017 - 1.01 [0.24;1.78)
Kim 2010 —— 177 [0.91;263]
Kim 2010 ——— 1.04 [0.27,1.80]
Kim 2010 —_ 0.19 [-0.43; 0.81)
Song 2014 T 050 [-0.13;1.13]
Song 2014 - 053 [-0.37,1.42)
Bae 2009 —— 0.07 [-0.81;0.94]
Bae 2009 —— 0.41 [-0.55; 1.38)
Random effects model ¢ 0.59 [0.41;0.77]
Heterogenety: 1° = 33%, ©* = 0.0803, p = 0.04
2 -1 0 1 2

Fig. 3. The overall effect size plot
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3.4.3 FRTS| &m37|
Table 33} Fig. 40041 HE+= vfe} Zo] PNE7L T4
&2 33}o] FRTO PX= &§3+37]E g=0.51 (95%
Cl=0.21-0.81)& &7+ 37]9] 3= Yehic} o]ZA
L AR BAkY] H]89l =0.0%FE o] AAo] Q= Aoz
e

Table 3. Effect size by dynamic balance scale

95% Cl Heterogeneity
Scale g
lower upper Q p [2
BBS 0.50 0.19 0.82 33.1
TUG 0.78 0.52 1.04 2.54 ».05 0.1
FRT 0.51 0.21 0.81 0.0

BBS=berg balance scale: TUG=timed up and go test: FRT=functional
reach test: K=number of effect size: 95% Cl=95% confidence interval:
Q=total variability: [>=between-study variability

Standardised Mean
Subgroup Difference SMD  85%-Cl
BBS
Random effects model = 0.50 [0.19;0.82]
Heterogeneity: %= 5%, 1= 0,499, p<0.0t
TUG
Random effects model s 0.78 [0.52;1.04]
Hetetogenelty: = 0%, © = 0.0002, p = 0.44
FRT
Random effects model H 0.51 [0.21;0.81]
Heterogeneity: =0, = 0,p=073
Heterogeney. 1°= 33%, = 0.0803, p = 0.04
2 1 0 1 2

Fig. 4. Dynamic balance scale plot
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Fig. 5. Regression analysis of Hedges’s by number of
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Fig. 6. Regression analysis of Hedges’'s by week of
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Fig. 8. Regression analysis of Hedges’s by time of
sessions
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Appendix 1. Characteristics of primary studies included in the analysis

Group PNF intervention Outcome
No Author Effect Study
(year) size design Duration Session Length
Ex Con Type (week) (count) (min) Balance
Kim et al
1 (2015) 0.78 RCT 10 10 PNF 6 30 30 BBS
Kim et al
2 2011) 0.70 RCT 20 20 PNF 6 30 30 FRT
3 | fwangbo et al 0.76 RCT 15 | 15 PNF 6 30 30 BBS
(2016) ’
Seo et al BBS
4 0.58 RCT 10 10 PNF 4 12 30 TUG
(2015)
FRT
: BBS
5 | 5e0 &Kim 095 RCT 15 15 PNF 4 12 30 TUG
(2015)
FRT
Kim et al BBS
6 (2019) 0.32 RCT 15 15 PNF 8 24 60 FRT
7 | Shim et al 0.06 RCT | 17 PNF 4 20 30 BBS
(2020) ’
Kim & Kim
8 2018) 0.72 RCT 12 " PNF 6 30 30 TUG
Lee & Hwang N
9 2019) 0.09 RCT 15 15 PNF 4 20 60 BBS
Kim & Kim BBS
10 (2020) 0.55 RCT 5 5 PNF 6 30 30 UG
Bong & Bong _
1l 2017) 0.39 RCT 6 6 PNF 4 20 60 BBS
Bang & Song
12 (2019) 1.15 RCT 7 7 PNF 4 20 30 BBS
Kim & Lee BBS
13 (2014) 0.61 RCT 6 6 PNF 4 20 20 UG
14 | Lee(2017) 1.01 RCT 15 15 PNF 6 30 30 TUG
BBS
15 | Kim(2010) 0.96 RCT 20 20 PNF 6 30 30 TUG
FRT
BBS
16 | Song(2014) 0.51 RCT 10 10 PNF 4 12 30 UG
BBS
17 Bae(2009) 0.22 RCT 8 9 PNF 4 40 30 UG




