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Intraexaminer Variability of Nerve Conduction Study in Healthy Person
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Background: Nerve conduction study (NCS) is an objective and quantitative test in evaluating peripheral nerve
disorders. Several physiological and technical factors are well known to influence the results of NCS, which can be
controlled and regulated by standardization of environment and through the process to make range of normality. However,
most electromyographers do not pay much attentions about inter- and intra-examiner variabilities, and there are only a few
and incomplete reports on these topics. We examined the intra-examiner variability of NCS on the basis of periods of
practice. Methods: Twenty-eight electromyographers were divided into two groups: residents and neurologist-technicians.
All, having variable NCS training periods, have performed NCS on one of other 27 electromyographers ten times within
two weeks where each study was made once a day. Results: Coefficient of variation and external quotient increased
according to the following order — nerve conduction velocities (NCV), terminal latencies (TL), and amplitudes of
compound action potentials (AMP). There were significant differences between the two groups in NCV and TL, but no
statistical difference in AMP. Conclusions: Our results suggest that errors from intra-examiner variability should be
considered when interpreting NCS and that those electromyographers who have enough training should perform NCS.
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Table 1. Intraexaminer variability
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Coefficient of Variation (%)

Extremal Quotient

Parameter
Minimum Maximum Median Minimum Maximum Median

US NCV 1.60 9.20 4.36 1.05 1.31 1.14
US AMP 9.64 51.79 19.26 1.41 3.89 1.98
S NCV 1.09 17.26 6.10 1.04 1.73 1.22
S AMP 12.25 52.81 24.29 1.47 4.65 2.23
UM TL 3.09 26.74 7.27 1.09 1.85 1.26
UM NCV 1.15 10.21 5.51 1.04 1.47 1.18
UM AMP 3.56 17.42 9.00 1.13 1.57 1.31
PM TL 4.11 25.12 10.39 1.15 1.97 1.37
PM NCV 1.94 11.64 5.27 1.08 1.44 1.18
PM AMP 8.37 37.27 19.38 1.31 3.17 1.72

US; ulnar sensory nerve, NCV; nerve conduction velocity, AMP; amplitude of compound action potential, S; sural nerve, UM; ulnar motor
nerve, TL; terminal latency, PM; peroneal motor nerve
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Figure 1. Coefficient of variation (CV) of each parameter. This
figure shows that CV increased according to the following order
NCV, TL, AMP. US; ulnar sensory nerve, NCV; nerve conduction
velocity, S; sural nerve, AMP; amplitude of compound action
potential, UM; ulnar motor nerve, TL; terminal latency, PM;
peroneal motor nerve
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Figure 2. Extremal quotient (EQ) of each parameter. This figure
shows that EQ increased according to the following order NCV,
TL, AMP. US; ulnar sensory nerve, NCV; nerve conduction
velocity, S; sural nerve, AMP; amplitude of compound action
potential, UM; ulnar motor nerve, TL; terminal latency, PM;

peroneal motor nerve.
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Table 2. Coefficient of variation of resident group and neurologist-technician group

Resident group (N=13)

Neurologist-Technician group (N=15)

Parameter Coefficient of Variation (%) Coefficient of Variation (%) p-value
Minimum Maximum Median Minimum Maximum Median
US NCV 2.84 8.59 6.89 1.60 9.20 3.55 0.002
US AMP 11.65 51.76 20.55 9.64 35.75 17.96 0.160
S NCV 5.01 17.26 7.79 1.09 9.39 4.78 0.009
S AMP 13.70 52.81 28.79 12.25 45.26 23.70 0.160
UM TL 5.44 26.74 8.51 3.09 13.96 6.21 0.023
UM NCV 4.24 10.21 6.36 115 9.77 3.99 0.012
UM AMP 3.56 17.42 9.92 3.96 15.73 7.61 0.032
PM TL 6.61 25.12 10.83 4.11 15.64 6.96 0.069
PM NCV 1.94 9.52 5.67 2.64 11.64 5.01 0.369
PM AMP 8.74 35.20 19.61 8.37 37.27 19.14 0.629

N; number, US; ulnar sensory nerve, NCV; nerve conduction velocity, AMP; amplitude of compound action potential, S; sural nerve, UM;

ulnar motor nerve, TL; terminal latency, PM; peroneal motor nerve
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Table 3. Extremal quotient of resident group and neurologist-technician group

Resident group (N=13)

Neurologist-Technician groupv (N=15)

Parameter Extremal Quotinet Extremal Quotinet p-value
Minimum Maximum Median Minimum Maximum Median
US NCV 1.10 131 123 1.05 1.30 1.11 0.001
US AMP 1.41 3.89 2.04 1.42 3.03 1.80 0.311
S NCV 1.19 1.73 1.28 1.04 1.40 1.16 0.025
S AMP 1.47 4.65 2.65 1.48 3.38 2.06 0.123
UM TL 1.15 1.85 1.31 1.09 1.50 1.19 0.020
UM NCV 1.14 1.47 1.19 1.04 135 1.12 0.080
UM AMP 1.14 1.55 1.34 1.13 1.57 1.27 0.122
PM TL 1.26 1.97 1.44 115 1.62 1.23 0.019
PM NCV 1.08 1.40 1.19 1.09 1.44 1.15 0.298
PM AMP 1.31 3.17 1.69 1.36 3.04 1.74 0.662

N; number, US; ulnar sensory nerve, NCV; nerve conduction velocity, AMP; amplitude of compound action potential, S; sural nerve, UM;

ulnar motor nerve, TL; terminal latency, PM; peroneal motor nerve
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Figure 3. Coefficient of variation of compound nerve action
potential amplitude between experts and inexperts. There are
significant differences between these two groups. US; ulnar
sensory nerve, AMP; amplitude of compound action potential,
S; sural nerve, UM; ulnar motor nerve, PM; peroneal motor
nerve.
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Figure 4. Extremal quotient of compound nerve action potential
amplitude between experts and inexperts. There are significant
differences between these two groups. US; ulnar sensory nerve,
AMP; amplitude of compound action potential, S; sural nerve,
UM; ulnar motor nerve, PM; peroneal motor nerve.
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