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Inter-Rater Reliability of the Deep Tendon Reflex by
using EMG Electric Reflex Hammer
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Dept. of Physical Therapy, Kwangju Women’s University, Professor

Abstract

Purpose : The purpose of this study was to evaluate the reliability analysis of the deep tendon reflex by using electromyography
(EMQG).

Methods : The study was tested on 30 volunteers who are women in their 20s. Using an electronic reflective hammer of EMG,
deep tendon reflex was measured on all subjects with the participation of three trained physical therapists as raters. First, the subjects
were comfortably seated on a table with their knees bent at 90 °. The three raters tapped the electric hammer at intervals of 10
seconds to avoid habituation until a total of 10 compound muscle action potential records were collected. Intraclass correlation
coefficients (ICCs) were calculated to assess the inter-rater reliability of the deep tendon reflex with the use of EMG. The items
of analysis included amplitude (nV), latency (ms), duration (ms), and area (mV x ms) of the compound evoked potentials.

Results : Based on the average records of 10 compound muscle action potential, excellent reliability (ICC: .912) was achieved
in terms of area, and there was good reliability in terms of latency (ICC: .795) and duration (ICC: .800). In the shortest latency
of the compound muscle action potential, good reliability was achieved in terms of amplitude (ICC: .865), duration (ICC: .781),
and area (ICC: .832). In the amplitude of peak-to-peak of compound muscle action potential, excellent reliability was recorded in
terms of amplitude (ICC: .924), and good reliability was recorded in terms of duration (ICC: .801) and area (ICC: .874).

Conclusion : The findings in this study indicate that electromyography via an electric hammer is a reliable method of assessing
and measuring deep tendon reflexes. Especially, it may be an excellent gauge in the area of average values of the compound muscle

action potentials and the amplitude of peak-to-peak of compound muscle action potentials.
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Table 1. General characteristics of subjects (n=30)
Mean+SD
Age (year) 21.33+£.76
Height (cm) 160.53+4.85
Weight (kg) 56.00+7.88
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Fig 2. Compound muscle action potential
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Table 2. Inter—rater reliability of the mean value of compound muscle action potential in 10 measurements

Latency (ms) Amplitude (mV) Duration (ms) Area (mVxms) Intensity (N)
Rater 1 20.42+2.19 .99+.79 14.50+2.43 8.51+6.42 3.43+.24
Rater 2 20.32+1.72 1.13+.79 15.35+3.85 9.85+6.34 3.30+.29
Rater 3 20.79+3.19 1.50+2.51 15.77+3.65 9.81+£6.21 3.27+.22
ICC 795 519 .800 912 .300
95 % CI) (.62~.90) (.12~.76) (.63~.90) (.84~.96) (-.28~.64)
P .000 .009 .000 .000 124

Mean+SD, CI; confidence interval

Table 3. Inter—rater reliability of compound muscle action potential at shortest latency

Latency (ms) Amplitude (nV) Duration (ms) Area (mVxms) Intensity (N)
Rater 1 18.33+2.67 1.01£.93 14.33£3.11 8.56+8.05 3.37+.26
Rater 2 17.90+3.18 1.13£1.13 14.3443.04 9.53+8.35 3.28+.23
Rater 3 18.394+3.39 1.09+.77 15.074+4.07 9.04+6.28 3.30+.23
ICC .688 .865 781 .832 -.290
95 % CI (43~.84) (.75~.93) (.60~.89) (.69~.91) (-1.37~.34)
P .000 .000 .000 .000 770

Mean+SD, CI; confidence interval
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Table 4. Inter—rater reliability of compound muscle action potential at peak—to—peak amplitude

Latency (ms) Amplitude (mV) Duration (ms) Area (mVxms) Intensity (N)

Rater 1 21.29+5.10 1.40+1.07 15.56+3.49 11.9148.23 3.43+.28

Rater 2 21.52+5.13 1.73+1.47 16.22+7.31 14.74+10.58 3.33+.25

Rater 3 21.33+4.88 1.55+1.11 16.23+5.42 14.6749.27 3.28+.19

Icc 819 924 801 874 288
(95 % CI) (.67~91) (.86~.96) (.64~.90) (.77~.94) (-31~.64)
p 000 000 .000 .000 135
Mean+SD, CI; confidence interval
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