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| Abstract |

Purpose: The purpose of this study was to investigate the effects of neck stabilization exercise with PNF for neck alignment,
neck disability index, and sitting balance in adults with forward-head posture.

Methods: Forty participants were randomly assigned to two groups. Patients in the neck stabilization exercise group (NSG,
n=20) and the proprioceptive neuromuscular facilitation neck pattern exercise group (PNFG, n=20) were studied 30 minutes
aday three times a week for four weeks. Outcomes were measured using cranial vertical angle (CVA), the Korean version of the
neck disability index (KNDI), anterior limit of stability (ALOS), and posterior limit of stability (PLOS) before and after the
intervention period.

Results: There were significant effects in the CVA and the KNDI of both groups pre- and post-intervention. There were
significant effects in ALOS and PLOS in the PNFG pre- and post-intervention compared with the NSG.

Conclusion: The results of this study suggest that PNF with neck exercise could be beneficial to the static balance of adults

with forward-head posture.
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Fig. 1. Craniovertebral angle, CVA.
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Fig. 3. Pressure biofeedback unit, PBU.

Fig. 4. Neck stabilization exercise.

Fig. 5. PNF neck flexion pattern.
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Table 1. General characteristics of each group

NSG (n=20) PNFG (n=20)
Male / Female 8/12 9/11
Age (years) 37.18+8.31* 40.62+7.91
Height (cm) 166.50+6.24 167.58+7.70
Body weight (kg) 66.37+2.60 68.3742.78
Onset duration (month) 15.4+2.47 16.32+1.32

“values are presented as meantstandard deviation.
NSG: neck stabilization exercise group, PNFG: proprioceptive neuromuscular facilitation group.

2 5742 Table 13} . Apol7F UEFA] 2k TH(p>0.05)(Table 2).
2. SMLH| TE M2|XHF2{o| Hat 3. SHYH TE =0T = FHoHX|4 Het
5 AR B 4 S olelAR20) shrolat B ol WMol q 5 oh43} &5
Sol A % YISt % TRNSG WRSEAAE  IRNSGT 1ESSAAAREAY B Y 1F
SEAY B ) IEENFG), F 1F BRI §0  (PNFG), F 18 REol fol3 xjolE Lebuict
o Aol 2 HAThp<005). F IFLIAE fOldt  (p005). H%o] LGSEAAATEZAY B e 1
Table 2. Comparison of cranial vertical angle
Group Pre Post Mean difference t P
NSG (n=20) 53.58+3.60" 57.92+3.73 4.34+0.13 -10.44 0.00*
PNSG (n=20) 54.39+2.51 58.3242.46 3.39+1.05 -9.16 0.00*
CVA (°)
t 3.16 3.65
p 0.92 0.06

*values are presented as meantstandard deviation.
*significant difference from the pre-test at<0.05.
CVA: cranial vertical angle, NSG: neck stabilization exercise group, PNSG: proprioceptive neuromuscular facilitation neck

stabilization exercise group.

Table 3. Comparison of Korean version neck disability index

Group Pre Post Mean difference t p
NSG (n=20) 12.29+5.00° 7.79+4.80 -3.98+2.32 -6.81 0.00*
PNSG (n=20) 12.57+4.75 7.64+2.79 -4.93+2.92 -7.31 0.00*

t 1.06 -3.58
p 0.55 0.04%*

“values are presented as meantstandard deviation.

*significant difference from the pre-test at <0.05, **significant difference in gains between the two groups, p<0.05.

KNDI: Korean version neck disability index, NSG: neck stabilization exercise group, PNSG: proprioceptive neuromuscular
facilitation neck stabilization exercise group.
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Table 4. Comparison of static

Group Pre Post Mean difference t p
NSG (n=20) 2112.314736.99"  2657.00+1382.10 545.97+646.32 -2.10 0.06
PNSG (n=20)  2518.54+2161.87  4630.85+2779.99 2112.13+618.03 -6.53 0.00*
ALOS (mm)
t 221 6.32
p 0.07 0.02%*
NSG (n=20) 1786.86+819.30 1984.54+1282.08 198.52+487.23 -1.52 0.05
PNSG (n=20) 2014.79+£836.92  3708.38+1433.90 1694.23+587.02 -3.34 0.00*
PLOS (mm)
1.79 3.01
p 0.10 0.03%*

“values are presented as meantstandard deviation.

*significant difference from the pre-test at <0.05, **significant difference in gains between the two groups, p<0.05.
ALOS: anterior limit of stability, PLOS: posterior limit of stability.
NSG: neck stabilization exercise group, PNSG: proprioceptive neuromuscular facilitation neck stabilization exercise group.
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