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The Effects of Proprioceptive Neuromuscular Facilitation Lower
Extremity Pattern on Muscular Strength and Flexibility in an
Aquatic Environment

Dong-Kyu Lee', Yong-Nam Kim®
'Department of Physical Therapy, Graduate School, Nambu University, “Department of Physical Therapy, Nambu University

Purpose: This study was conducted in order to analyze the effect of proprioceptive neuromuscular facilitation lower extremity
pattern on muscular strength and flexibility in an aquatic environment.

Methods: Ten members of the experimental group and 10 members of the control group were randomly selected from 20
college students who are in their 20s. Bilateral symmetry pattern among proprioceptive neuromuscular facilitation lower
extremity patterns was applied in an aquatic environment in the experimental group three times per week for a period of
six weeks, and a set consisted of 10 times, which was repeated 10 times. On the other hand, subjects in the control group
did not receive any treatment while maintaining daily life. Muscular strength was measured using a dynamometer and
electromyogram system for maximum voluntary isometric contraction of hip flexor, hip extensor, knee flexor, and knee
extensor. Cervical flexibility was measured using cervical range of motion instrument for cervical flexion, rotation, and lateral
flexion. Lumbar flexibility was measured using back range of motion instrument Il for lumbar flexion.

Results: For the experimental group, significance was observed for hip flexor, extensor, knee flexor, extensor, cervical flexion,
rotation, lateral flexion, and lumbar flexion. For the control group, no significance was observed for any other variables except
for cervical flexion. As a result of observation of difference between the two groups, relatively high significance was observed
in the experimental group, compared with the control group.

Conclusion: In conclusion, proprioceptive neuromuscular facilitation lower extremity pattern had a positive effect on
muscular strength and flexibility in an aquatic environment.

Keywords: Aquatic, Proprioceptive neuromuscular facilitation, Muscular strength, Flexibility
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Table 1. General characteristics of subjects (n=20)

. Experimental group Control group
Variable
(n=10) (n=10)
Sex (male/female) 3/7 3/7
Age (yr) 228+43 21536
Height (cm) 1646169 163.24+80
Weight (kg) 554466 539481

Values are presented as number or mean=standard deviation.



Figure 1. Proprioceptive neuromuscular facilitation lower extremity
pattern (starting position).

Figure 2. Proprioceptive neuromuscular facilitation lower extremity
pattern (mid position).
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Figure 3. Proprioceptive neuromuscular facilitation lower extremity
pattern (ending position).
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Table 2. Comparison of MVIC between the experimental and control group
Pre Post D-value
Group p
Mean=+SD Mean=+SD Mean=£SD p
Hip flexor EG 19.50+£4.94 23.01+£353 0.010* 3.50+3.40 0.030*
CG 19.65%7.72 18.00%£6.54 0408 -1.64£599
Hip extensor EG 17.02+2.87 2290£5.08 0.000* 587+327 0.000*
CG 15.82+7.80 15.70£7.80 0.566 -0.11£0.63
Knee flexor EG 12.03£2.08 16.6313.14 0.000* 460£2.13 0.000*
CG 10.78+£4.21 10.75£4.10 0.960 -002+1.68
Knee extensor EG 23.57%+276 27.99+4.12 0.002* 4411314 0.016*
CG 22.09£553 2348%6.36 0.350 138£1.76

MVIC: maximal voluntary isometric contraction, D-value: difference-value, EG: experimental group, CG: control group.

*0<0.05.
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Table 3. Comparison of flexibility between the experimental and control group

Pre Post D-value
Group p
Mean=£SD Mean=£SD Mean=£SD p

Cervical lateral flexion EG 39.05+4.77 47401481 0.000* 8.35%4.48 0.000*

CG 44.05+6.71 46.00+6.83 0.001* 1.95+1.21
Cervical flexion EG 60.30+13.65 70.90%7.70 0.019% 1060*11.76 0.021%

CG 59.90£9.37 60.90£9.79 0.221 1.00+2.40
Cervical rotation EG 61.301+9.86 71.80£557 0.013* 10.50%£10.79 0.009*

CG 62.651+11.87 62.801+10.34 0.871 0.15%£2.82
Lumbar flexion EG 12.60+5.14 15.15+5.05 0.006* 2.55%226 0.009*

CG 9.651247 9.75%2.24 0.735 0.10%0.90
D-value: difference-value, EG: experimental group, CG: control group.
*p<0.05.
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