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The Effects of Short Neck Flexion Exercise in Proprioceptive Neuromuscular
Facilitation and Neuromuscular Electrical Stimulation on Swallowing Function in
Patients with Chronic Stroke
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'Dept. of Physical Therapy, Dongju College

Abstract

Purpose : The purpose of this study was to examine the effects of short neck flexor strengthening in proprioceptive
neuromuscular facilitation and neuromuscular electrical stimulation on swallowing function in patients with chronic stroke and
to provide basic data for swallowing rehabilitation in stroke patients.

Method : The study involved 30 chronic stroke patients who visited OO General Hospital in Daegu Metropolitan City
between March and July, 2017. The subjects were randomly assigned to either an experimental group (n=15) or a control
group (n=15). Both groups underwent traditional swallowing rehabilitation therapy for 30 minutes five times a week over a
six-week period. The experimental group performed short neck flexor exercises, which are part of the proprioceptive
neuromuscular facilitation, for 30 minutes three times a week over a six-week period. The control group performed
neuromuscular electrical stimulation for 30 minutes three times a week over a six-week period. Based on its results, changes
in the patients’ swallowing function and degree of food intake were analyzed.

Result : In terms of the ASHA NOMS scale and new VFSS scale, the experimental group and the control group showed
statistically significant changes in ten sub-items and six sub-items, respectively. Statistically significant differences in one
sub-item were found between the groups.

Conclusion : PNF-based short neck flexion exercise appear to be effective at improving swallowing function of stroke patients

with dysphagia.
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Experimental G Control G

Age 64.00+5.89 61.80+4.79

After onset 7.80+3.52 8.3343.30

Height 160.60+8.99 161.40+8.20

Weight 62.73+£12.48 64.40+10.53

Gender(man/woman) 7/8 8/717
Side(Rt/Lt) 10/5 7/8
F 2.4 BlYe BA] AR A Ao} AojdA TF W Bla
Experimental G Control G
Pre-test Post-test p Pre-test Post-test p
ASHA NOMS 2.00£1.06 4.53+1.55 0.001* 2.13+0.63 4.13+1.64 0.003*
New VFSS(Oral phase)
Lip closure 0.26+0.70 1.33+0.51 0.317 0.00+0.00 0.00+0.00 1.000
Bolus formation 1.00+1.46 0.40+1.05 0.083 0.80+1.37 0.60+1.24 0.317
mastication 0.53+1.40 0.00+0.00 0.157 0.00+0.00 0.00+0.00 1.000
apraxia 0.10+0.38 0.10+0.38 1.000 0.00+0.00 0.00+0.00 1.000
Tongue to plate contace 1.66+2.43 1.00+2.07 0.157 1.33+£2.28 1.00+2.07 0.317
Premature bolus loss 1.40+1.44 0.70+0.77* 0.034 1.20+0.62 1.00+0.73 0.157
Oral transit time 0.40+1.05 0.40+1.05 1.000 0.60+1.24 0.40+1.05 0.317
Oral phage total 5.36+6.83 2.73£3.95 0.026* 3.93+4.72 3.00+3.94 0.102
New VFSS(Phayngeal phase)
Residue in the valleculae 3.46+1.59 1.60+1.54 0.000* 3.73+1.83 1.73+1.83 0.000*
Reduced laryngeal elevation and epiglottic closure 9.00+0.00 4.80+4.64 0.008* 9.00+0.00 7.20£3.72 0.083
Residue in the pyriform sinuses 6.90+3.34 4.20+3.16 0.003* 6.30+2.84 4.80+3.59 0.025*
Coating of pharyngeal wall after swallow 8.40+2.32 4.80+4.64 0.014* 8.40+2.32 6.00+4.39 0.046*
Pharyngeal delay time 1.20+1.52 0.20+0.77 0.025%* 0.60+1.24 0.00+0.00 0.083
Pharyngeal transit time 0.40+1.54 0.00+0.00 0.317 0.00=0.00 0.00+0.00 1.000
aspiration 9.20+3.09 2.00+4.34 0.001* 9.60+3.04 5.20+5.94 0.005%*
Phayngeal phase total 38.56+6.40 17.60£12.46  0.001*  37.63+£6.61  24.93+13.81  0.001*
new VFSS total score 43.7349.80 20.66+14.19  0.001*  41.56+£8.56  28.40+13.36  0.001*
*p<.05
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ASHA NOMS 2.53+1.30 2.00+1.55 -.980

New VFSS(Oral phase)

Lip closure -0.13+0.51 0.00+0.00 -1.000

Bolus formation -0.60+1.24 -0.20+0.77 -1.056

mastication -0.53+£1.40 0.00+0.00 -1.439

apraxia 0.00+0.00 0.00+0.00 .000

Tongue to plate contace -0.66+1.75 -0.33£1.29 -.598

Premature bolus loss -0.70+1.25 -0.20+0.52 -1.324

Oral transit time 0.00+1.13 -0.20+0.77 -.558

Oral phage total -5.36+6.83 -3.93+4.72 -.181

New VFSS(Phayngeal phase)

Residue in the valleculae -1.86+0.51 -2.00+0.00 -1.000

Reduced laryngeal elevation and epiglottic closure -4.20+4.64 -1.80+3.72 -1.523

Residue in the pyriform sinuses -2.70+£2.28 -1.50+2.19 -1.439

Coating of pharyngeal wall after swallow -3.60+4.56 -2.40+4.11 -762

Pharyngeal delay time -1.00+1.46 -0.60+1.24 -.812

Pharyngeal transit time -0.40+1.54 0.00+0.00 -1.000

aspiration -7.20+4.05 -4.40+4.22 -1.783

Phayngeal phase total -20.96+10.56 -12.70+9.26 -1.894

new VFSS total score -23.06+11.90 -13.16+9.55 -2.253%

*p<.05
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