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— Abstract —

A Quantitative Analysis of the Effects of Height, Age,
Sex on the Nerve Conduction Studiesin Elderly Koreans

Sang Kuk Kang, M.D., Jeong Hoon Kim, M.D., Noh Kyoung Park, M.D.,

Sang Seok Lee, M.D., Hae Jong Kim, M .D., Dong Kuck Lee, M.D.*, Jeong Geun Lim, M.D.**

Department of Physical Medicine & Rehabilitation, Dagjeon Sun General Hospital
Department of Neurology, School of Medicine Catholic University of Daegu*
Department of Neurology, Keimyung University School of Medicine**

Objectives: We designed this study to evaluate the effects of height, age and sex on the parameters of
nerve conduction studies (NCS) in elderly subjects who are susceptible to peripheral polyneruopathy.

Methods: We enrolled 156 elderly subjects who are over 60 years old without any history or symptom
such as cerebrovascular disease, neuopathy, cancer, thyroid dysfunction, diabetes mellitus, tuberculosis,
cardiac disease, renal disease, vasculitis, which can affect the results of NCS. We performed NCS on their
both peroneal, posterior tibial and sural nerves and evaluated nerve conduction velocities, distal latencies,

CMAP and SNAP amplitudes.

Results: Distal latencies of male group is delayed than that of female group. Conduction velocities of
male group is slower than that of female group. Conduction velocities has a negative correlation with age
(r=-0.230~-0.107, p=0.000~0.030) and heigh t (r=-0.290~-0.210, p=0.000). Distal latency has a positive
correlation with height (r=0.232~0.243, p=0.000). Amplitude has a negative correlation with age only

(r=-0.215~-0.117, p=0.000~0.043).
Conclusion: For more reliable and consistent diagnosis of peripheral polyneuropathy in elderly
tromyographers should take into consideration physiologic factors such as age, height and sex.
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Table 1. Comparison of Mean Height with the Korean Mean Height
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Age Sex 2004’ Korean mean height? Subjects in this study

60~69 Male 164.4 164.1
Female 151.8 153.0

70~ Male 162.4 161.2
Female 149.1 1475

1. yearsold, 2. cm
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Table 2. Instrumentaion of Nerve Conduction Studies (NCS)

Motor nerve  Sensory nerve

Filter (Hz) 2-10,000 20-2,000
Sweep velocity (msec/div) 5.0 2
Sensitivity 5 mV/div 20 pV/div
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Table 3. Difference of the Mean Values of NCV According to Gender

Nerve Total Male Female p-value
Peroneal 46.95+3.52 45.30+3.30 47.50+3.42 0.00
Post. Tibial 44.97+3.47 44.53+2.88 45.14+3.62 0.00
Sural (onset)* 49.40+4.98 47.42+5.00 50.02+4.82 0.00
Sural (peak)? 37.47+3.39 36.22+3.43 37.86+3.29 0.00

1. NCV based on onset latency, 2. NCV based on peak latency
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Table 4. Correlation Coefficients Relating NCV

Nerve Correlation coefficients r? p-vaue
Peroneal Age -0.23 0.05 0.00
Height -0.29 0.08 0.00
Post. Tibial Age -0.12 0.02 0.03
Height -0.21 0.04 0.00
Sural (onset) Age -0.11 0.01 0.00
Height -0.23 0.05 0.00
Sural (peak) Age -0.11 0.01 0.07
Height -0.24 0.06 0.00
Peroneal Nerve Peroneal Nerve
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Fig. 1. NCV has a negative correlation with height and age.
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Table 5. Comparison of Mean NCV* According to Age Group

Age Nerve Mean+ SD?

60~69 Peroneal 47.49+3.38
Post. Tibial 45.07+3.51
Sural (onset) 49.66+4.79
Sural (peak) 37.62+3.15

70~ Peroneal 46.13+3.58
Post. Tibial 44.89+3.45
Sural (onset) 49.31+5.30
Sural (peak) 3741+ 3.73

1. Nerve Condution Velocity (m/s), 2. Standard Deviation

4 2 T+ A AR S w
g} Ta dojA e A Hole o2 Yeyt(7IA
A 2 p-value=0.03, FAA] F8A 5
=0.13 p-value=0.02) (Table 7, Fig. 2).
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Table 6. Difference of the Mean Values of Distal Latency According to Sex

Nerve Total Male Female p-value
Peroneal 3.68+0.68 3.90+0.72 3.60+0.64 0.00
Post. Tibial 3.49+0.64 3.68+0.71 3.43+0.61 0.00
Sural (onset) 2.46+0.26 2.56+0.30 242+0.24 0.00
Sural (peak) 3.23+0.32 3.35+0.39 3.19+0.29 0.00

Table7. Correlation Coefficients Relating Distal Latency

Table 8. Correlation Coefficients Relating Amplitude

Nerve Correlation coefficients  r?  p-value Nerve Correlation Coefficients r>  p-value
Peroned Age 0.01 0.00 0.82 Peroneal  Age -0.12 0.01 0.04
Height 0.24 0.06 0.00 Height -0.03 0.00 057
Post. Tibial  Age 0.09 001 012 Post. Tibial Age -0.18 0.03 0.00
Height 0.24 0.06 0.00 Height -0.01 0.00 081
Sural (onset) Age 0.12 0.02 0.03 Sural (BP)* Age -0.22 0.05 0.00
Height 0.23 0.05 0.00 Height -0.05 0.00 0.36
Sural (peak) Age 0.13 0.02 0.02 Sural (PP)? Age -0.22 0.05 0.00
Height 0.24 0.06 0.00 Height -0.05 0.00 0.36

1. Base to Peak amplitude, 2. Peak to Peak amplitude
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Fig. 2. Distal latency has a negative correlation with height.
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Table 9. Equations Combining the Effects of Age & Height
Nerve Parameter Equation p-value
Peroned NCV 87.58-0.17 height-0.21 age 0.00
DL 0.02 height 0.00
Amp? 11.59-0.09 age 0.04
Post. Tibial NCV 71.21-0.12 height-0.12 age 0.00
DL 0.02 height 0.00
Amp 29.72-0.18 age 0.00
Sural (onset) NCV 88.11-0.189 height-0.16 age 0.00
DL 0.01 height+0.01 age 0.00
Amp 24.72-0.23 age 0.00
Sural (peak) NCV 64.57-0.13 height-0.11 age 0.00
DL 0.02 height+0.01 age 0.00
Amp 22.03-0.17 age 0.00
Table 10. Overal Mean & Standard Deviation According to Height
Nerve Total ~144 145~154 155~164 165~
Peroneal NCV 46.95+3.52 47.68+ 3.96* 47.89+3.37 46.04+3.06 45.03+3.58
DL 3.68+0.68 352+0.72 3.54+0.60 3.85+0.71 3.88+0.68
Post. Tibial NCV 44.97+3.47 45.91+3.37* 45.38+3.75 44.60+3.14 43.32+2.68
DL 3.49+0.64 3.35+0.76 3.36+0.52 3.63+0.67 3.70+£0.73
Sural (onset) NCV 49.40+4.98 50.83+4.03 49.94+4.96 49.09+4.78 46.27+5.60
DL 2.46+0.26 2.38+0.19 243+0.25 247+0.25 2.64+0.36
Sural (peak) NCV 37.47+3.39 38.93+3.06 37.71+£3.22 37.20+3.17 35.53+4.29
DL 3.23+0.32 3.10+£0.25 3.21+0.28 3.25+0.28 3.44+0.52
*Deviated from the trend line
Table 11. Percentile Vaues of Amplitude
Percentiles(%)
Age Nerve
5 10 25 50 75 90 95
60~69  Peronea 1.79 2.37 3.30 5.10 7.00 9.10 10.40
Post. Tibial 6.59 7.73 9.80 12.75 16.28 19.20 22.06
Sural (BP) 3.59 4.27 5.43 8.80 13.08 17.51 22.95
Sural (PP) 4.56 5.17 6.98 9.55 14.00 17.69 21.85
70~ Peroneal 159 1.80 2.80 4.30 6.80 8.76 10.17
Post. Tibial 5.70 6.90 8.33 10.5 13.55 15.53 18.72
Sural (BP) 3.02 3.59 4.73 7.30 11.23 13.50 14.06
Sural (PP) 4.17 4.97 6.53 7.95 11.20 14.46 15.50
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