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Effects of Proprioceptive Neuromuscular Facilitation on
Swallowing Function of the Stroke Patients

Hyeon-jeong Noh'!, MSc, PT, Seok-hwan Kim? PhD, PT
"Division of Rehabilitation Therapy, Design Hospital
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Abstract

The purpose of this study was to investigate the effects of Proprioceptive Neuromuscular Facilitation
(PNF) on the swallowing function of stroke patients. Twelve-week PNF (facial, tongue, and breathing
exercise) was applied in the experimental group consisting of 12 subjects, and a general swallowing
exercise program was applied to the control group consisting of 12 subjects. In addition, the signs of
improvement in the stroke patients (N=24) swallowing function were examined by conducting a video
fluoroscopic swallowing study. The data were analyzed using the SPSS ver. 21.0 program, which was
also utilized to gain statistical information (percentage, mean, and standard deviation), and paired t-test
was conducted. As a result of the analyses, the following conclusions were arrived at. The 12-week PNF
significantly improved the functional dysphagia scale, penetration—aspiration scale, pharyngeal transit time,
swallowing response time, residue in valleculae, and residue in pyriform sinuses enhanced swallowing
functions of the stroke patients (p<.05). In conclusion, the PNF intervention in the swallowing function of
the stroke patients was found to be an effective exercise program.
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Table 1. General characteristics of subjects (N=24)

Experimental Control

group (ni=12) group (n2=12)

Height (cm) 156.5+4.4° 155.6+5.3
Weight (kg) 58.7+6.4 57.5+7.3
Age (year) 67.7+2.2 67.4%15
MMSE-K” (score) 6.8+1.3 272429

. .. b . -
“meantstandard deviation, "mini-mental status
examination—Korea.
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Subjects (N=24)

Pre-test
Functional Dysphagia Scale (FDS), Penetration—Aspiration (P-A) Scale,
Pharyngeal Transit Time (PTT), Swallowing Reaction Time (SRT), Residue in
Valleculae (RV), Residue Pyriform Sinuses (RPS)

Experimental group (n;=12)

PNF exercise program
(30~50 min/36 days/12 weeks)

Control group (n:=12)

General swallowing
exercise program
(30~50 min/36 days/12 weeks)

Post-test
Functional Dysphagia Scale (FDS), Penetration-Aspiration (P-A) Scale,
Pharyngeal Transit Time (PTT), Swallowing Reaction Time (SRT), Residue in
Valleculae (RV), Residue Pyriform Sinuses (RPS)

Figure 1. The study flowchart (PNF: proprioceptive neuromuscular

facilitation).
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Table 2. Proprioceptive neuromuscular facilitation exercise program
Period (week)

http://dx.doi.org/10.12674/ptk.2014.21.3.063

Proce a .
PNF® exercise program

dures
10 min

1~3 4~8 9~12

Warm .
Face, tongue and respiratory related area stretch

up
Risorius, zygomaticus major muscle (command—"“smile”)
; Apply resistance to the corners of the mouth
medially and slightly downward
Orbicularis oris muscle
(command-“purse your libs, whistle, say ‘prune’, kiss”)
; Give resistance laterally and upward to the upper lip,
laterally and downward to the lower lip
Levator labii superioris muscle
(command-“show your upper teeth”)
; Apply resistance to the upper lip, downward and
medially
Depressor labii inferioris muscle
(command-“show me your lower teeth”)
; Apply resistance upward and medially to the lower lip

Levator anguli oris muscle
(command-“pull the corner of your mouth up, a small
smile”)

Facial
; Push down and in at the corner of the mouth

exercise
(supine)

Depressor anguli oris muscle 20 min 30 min
(command-“push the corners of your mouth down, (2 sets) (3 sets)
look sad”)
; Give resistance upwards and medially to the corners
of the mouth

Exercise

Masseter temporalis muscle
(command-“close your mouth, bite”)

; Apply resistance to the lower jaw diagonally
downward to the right and to the left. Resist in a
straight direction if diagonal resistance disturbs the

temporomandibular joint. Resistance to the neck

extensor muscles reinforces active jaw closing
Infrahyoid and suprahyoid muscle
(command-“open your mouth”)

; Give resistance under the chin either diagonally or in
a straight direction. Resistance to the neck flexor
muscle reinforces active jaw opening
Wet the tongue blade; Sticking the tongue out straight
Wet the tongue blade; Sticking the tongue out to the
left and the right

Tongue
exercise
(sitting)

40 min
(4 sets)
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Wet the tongue blade; Touching the nose with the
tongue

Wet the tongue blade; Rolling the tongue

Wet the tongue blade; Moving the tongue laterally
inside the mouth

Place both hands on the sternum and apply oblique
downward pressure (caudal and dorsal, towards the
Breathing stcrum); Supine

exercise Apply pressure on the lower ribs, diagonally in a
(supine caudal and medial direction, with both hands. Exercise
and side the upper ribs in the same way; Supine
-lying Use one hand on the sternum, the other on the back
to stabilize and give counter pressure. Give the

pressure diagonally the line of the ribs; Side-lying

Cool

d Face, tongue and respiratory related area stretch 10 min
own

“proprioceptive neuromuscular facilitation.

Table 3. Results of functional dysphagia scale

Group Food type Pre Post t P
Soft 39.90+8.28" 14.17+£9.65 -2.53 013"
Experimental Solid 45.3+9.09 20.31+8.66 -2.52 018"
Liquid 40.96+7.64 17.18+11.61 -2.50 022"
Soft 32.74£14.19 15.81+15.27 -2.32 021"
Control Solid 38.04£17.92 17.81£10.40 -.24 020"
Liquid 40.10£10.12 20.20+7.65 -2.24 029"

“meantstandard deviation, "p<.05.

Table 4. Results of penetration-aspiration scale

Group Food type Pre Post t P
Soft 2.41+1.55" 1.07+.05 -2.22 031"
Experimental Solid 2.14+1.11 1.04+.19 -1.95 045"
Liquid 4.09+3.21 3.06+£1.07 -2.54 012"
Soft 2.32+1.59 1.05+.04 -2.17 033"
Control Solid 2.05£1.05 1.07+.34 -1.89 047"
Liquid 4.59+3.07 3.69+.31 -1.81 052

“meantstandard deviation, *p<.05.

2. AF-Fd4= stk oAbl e 409+32174604 Ad 3 30641077
Table 404 vehd Axel o] Aol AR o2 kst A Foll AAM £ BFelA EAA
F38 AH5-F HAxe WHIE v Ay, A A oF fofgt AolE HATHP<05). hxare] A
A 24141558904 AF §F 1070682 7HAsh AE Hd 2.32+159- A A F 1.05+04F 02 A
AL, 2P 214411184 AF & 1.04+.193 0= ahdan, s AL 206+1.06%800 Ad F 1.07+.348H 0
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Table 614 et ZAytel 2
3 A S s
7 A TFIfFe A= A8 d 5
g F 26121880 w A ©

[e] =
3 A 53524374004 AE T 1.84+2.78%
A

A
9] A Atk g A el A= A A 7.04+45975 oA
SAIZe] Wl Ad, AL A¥ A 246255300 A A F 3503 4Ho2 sk, dulEsAAE
AY & R+61xE AP, IPHAL 236+1.71% A3 58548870l A F 22143450 0% A
oM A 5 1AL 14T A4Sk HHAle 189£176% sttt odAe] oA E A A 5862097
ol HE F &HrIREE adte] A Fol HARY ol A¥ F 210£203H o= FrAaEF AL, FajE-sel
8 EFA EAAFHoRE {93 Aol= HIYY M A d 4952174700 AE ¥ 1.80£2218 0=
(p<.05). txre] HAR FE Q53 ARk ® aste] A3 Sl AA Fd EFolA s
st Az, A2 AHF W 370:215%004 A F Sl s o] A EAFTE AR {5 Ato]E K
363+348%2 A3, 122 533456234 A AHpP<05). ] HARA F3dE Az & 50
3 F 49%5+312%2 FHAasrh e 327£320% =53 GhilEse] FoleAg A, Ao FFoi=el
oAl A3 F 240+2.14x2 A4St AE o] HA} e Ad A 57312818004 A7 * 2678220802
2 8 B ool Wske RAAIRE BAA R Arstal, duEsoAe A d 542+4.313 904
FrofahA] eFSktHp>.05). Egk 4zl whEAIRRe] wWEt A > 120 om AT 134 T
Ay Axe AF W 291+257x0A  AE & Foll M= AE A 693+44748 A A F 355+321F
Table 5. Results of pharyngeal transit time and swallowing reaction time (Unit="s)
Group Food type Pre Post t P

Soft 3.61+3.19° 2.05+1.58 -1.95 044"

Experimental Solid 3.45+1.92 2.01+1.29 -2.24 033"

Pharyngeal Liquid 2.7541.77 1.44+1.29 221 032"

transit

time Soft 3.70£2.15 3.63+3.48 =7.78 452

Control Solid 5.33+£5.62 4.95+3.12 -7.85 449

Liquid 3.27+3.20 2.40+2.14 -.78 450

Soft 2.46+2.55 .89+.61 -2.24 037"

. ) Experimental Solid 2.36%£1.71 1.24+.14 -1.93 045"

Swallowing Liquid 1.89+1.76 85+.82 -2.98 036

reaction

time Soft 2.91+£2.57 2.97+3.49 -1.19 267

Control Solid 4.40£5.51 2.85+3.48 -.64 521

Liquid 2.53+3.17 1.80£2.15 =72 445

“meantstandard deviation, "p<.05.

- 69
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Table 6. Results of residue in valleculae and residue in pyriform sinuses

Group Food type Part Pre Post t P
Soft Vallecula 5.77+2.90* 2.25%2.18 -2.34 019"
Pyriform Sinus 5.35+4.37 1.84+2.78 -2.06 038"
. . Vallecula 7.04+4.59 3.50+3.44 -2.28 022"
Experimental Solid . . .
Pyriform Sinus 5.85+4.88 2.21£3.45 -2.33 .020
Liquid Vallecula 5.86+2.09 2.10£2.03 -2.28 022"
Pyriform Sinus 4.95+1.74 1.80+2.21 -2.64 010"
Soft Vallecula 5.73+2.81 2.67£2.20 -2.28 025"
Pyriform Sinus 5.42+4.31 1.92+2.92 -2.05 038"
. Vallecula 6.93+4.47 3.55+3.21 -2.25 023"
Control Solid . . .
Pyriform Sinus 5.87+4.86 2.31£3.50 -2.23 .023
L Vallecula 5.95+2.10 2.77+2.31 -2.23 024"
Liquid . . .
Pyriform Sinus 4.85%1.83 2.12+£2.17 -2.51 014
"mean+standard deviation, "p<.05.
o ZAdiial, dlEEolMe AY A 5874863 sl A e, AEF-5l AL, TSI NS
oM H3F 5 2313500 o2 skl el 5 AIRY, A sl tolE Aol o B
FAFAAE AP d 59%5£210%004 A" F WH3lE Bl o= Yeigon, o Ades afrE
277231 02 FHAEglarn, dlEseAe A A AR TFAH] HEFTEAe] Astr]sel 'aAR]
48518350014 A & 21242170 o= Fraste] A werxeadelgs A Adallse slolth & it
A ol HAR F8 BFelA fold xelE BEAAnh FEANAILEFAE S A 25 2 S5ESE
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V. 2% IHSolomon 5, 2008)tE At H <Aool &
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= g F238tHMcHomey &5, 2002). @A 714 % AZrol A= AAR RSO A SAA O R folskA] &k
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o A=l WA A7), Holay % ARA & oA EAH SR frolgh ztolE Ho] kARl <
s A7IAFARE Fol ArhBlumenfeld 5, 2006). sheeAE ZeIadE PHARD dAstrsddel 4%
Song 5(Q2007)& T7 ¥ & F=X ZTEado] 4t S F Ao 7 Agdth Power 5(2006) AFEd} A
A e8s SAAATH, 89 A del FaHEAAY Fhab AR RES Aol AEE AL g]le M F
TIEQPHe] ZHzbo]l Ashd Al 74 bde] HIF gl a3k SR e, HES ke QlFEat
et AY S2g0)e] 2dsEo] had Skl Al Algol A5 71mEle] Hlert Frhsh, 5% o
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