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Abstract

Purpose : The purpose of this study is to examine inter-and intra-rater reliabilities of myotonometric measurements of tone,
A total of 102 (69 young adults from K university and 33 older adults from the D community center in Daejeon)

elasticity and stiffness for the erector spinae muscles of the young and the elderly populations.
were enrolled in this study. The two different raters measured each side of the erector spinae muscles at prone position. After each
rater performed first measurement for a subject, 30 minutes of rest was given. The same rater then repeated the second myometric

measurement on the subject. The collected data on the tone, elasticity, and stiffness of the erector spinaec were analyzed using

intraclass correlation coefficient (ICC) to determine inter- and intra- rater reliabilities.

Methods
Results : The inter-and intra-rater reliabilities of the myotonometric measurement of the erector spinae for the total subjects were
Conclusion : The measurement of muscle tone, elasticity, and stiffness for the erector spinae muscles using the myotonometer
had excellent reliability. It was confirmed that a highly reliable myometric measurement on the erector spinae can be obtained

excellent (ICC > 0.9, p < 0.001). Within each of the elderly group and the young group, inter- and intra-rater reliabilities were

also excellent (ICC > 0.8~0.9 / p < 0.001, ICC > 0.75~0.9 / p < 0.001, each).
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regardless of whether it is from young or elderly people. This suggests that the myotonometer can be a useful tool to measure
_7'(_

muscular properties of the erector spinae of the young and old as an evaluative instrument.
erector spinae muscle, inter-rater reliability, intra-rater reliability, myotonometer, young old age groups
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Height, Weight, BMI

Questionnaire
Inter Rater
Rater 1 Rater 2 ‘ Reliability
Intra Rater Intra Rater
Reliability 30 min rest Reliability
Rater 1 Rater 2
Rater 1 Rater 2
Figure 1. Flow chart
Table 1, General characteristics of the subjects
Young Old
n 69 33
Age (years) 21.26+2.08 75.48+4.62
Weight (kg) 63.14+12.07 59.2149.04
Height (cm) 167.2+8.06 157.73+£10
BMI (kg/m?) 22.43+3.02 23.77+2.52
HAD Lol A0 ME HEMS20l st oto|*ES| SFAt 7 SFA W M2l 197
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Table 2. Inter—rater Reliability measured for all subjects

Inter-rater Reliability

95% CI
Rater 1 Rater 2 ICC
lower upper p-value
T 15.36+3.02 15.4543.13 0.98 97 .98 .00***
R E 1.14+0.39 1.15+0.38 0.96 .94 .97 .00%**
S 287.58+103.92 290.66+105.51 0.98 97 .98 .00%**
T 15.33+3.07 15.46+3.20 0.97 .96 98 .00***
L E 1.15+0.41 1.16+£0.41 0.97 .96 .98 .00%**
S 283.26+106.59 288.61+111.14 0.98 97 .99 .00***
**% p<.001, T = Tone(Hz), E = Elasticity(logarithmic decrement), S = Stiffness(N/m)
ICC: Intraclass Correlation Coefficient
Table 3. Intra—rater Reliability of the Rater 1 / Rater 2 for all subjects
Intra-rater Reliability (Rater 1 / Rater 2)
95% CI
Rater 1-1st Rater 1-2nd ICC
lower upper p-value
T 15.36+3.02 15.31£2.96 0.95 92 .96 L00***
E 1.14+0.39 1.14+0.40 0.95 .93 .97 .00%**
S 287.58+103.92 284.38+104.24 0.97 95 98 L00***
Rater 1
T 15.334£3.07 15.3043.05 0.97 .96 .98 00***
E 1.15+0.41 1.15+0.43 0.96 94 97 .00***
S 283.26+106.59 282.06+106.71 0.97 .95 .98 .00***
95% CI
Rater 2-1st Rater 2-2nd ICC
lower upper p-value
T 15.45+3.13 15.45+3.00 0.96 94 97 L00***
E 1.15+0.38 1.17+0.40 0.98 97 .99 .00***
S 290.66+105.51 291.76+103.55 0.96 95 98 L00***
Rater 2
T 15.46+3.20 15.3543.13 0.98 97 .98 L00***
E 1.16+0.41 1.18+0.43 0.96 94 97 .00***
S 288.61+111.14 286.72+106.15 0.97 .96 .98 .00***

***%p<.001, T = Tone (Hz), E = Elasticity (logarithmic decrement), S = Stiffness (N/m)
ICC: Intraclass Correlation Coefficient
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Table 4. Inter—rater Reliability in each age group
Inter-rater Reliability
Young
Raterl Rater2 1CcC lower Xl upper p-value
T 14.14+1.68 14.15+1.82 0.96 .94 98 00***
R E 0.93+0.21 0.94+0.21 0.94 .90 .96 00 **
S 242.93+68.14 244.86+71.44 0.98 .96 .99 .00***
T 14.00+1.67 14.02+1.70 0.97 .95 .98 .00 ***
L E 0.94+0.25 0.94+0.27 0.95 .93 97 .00***
S 234.17+67.72 235.78+69.76 0.97 .95 .98 .00***
Old
Raterl Rater2 1cC 95% ¢l
lower upper p-value
T 17.90+3.61 18.15+3.56 0.97 93 .98 00***
R E 1.60+0.27 1.58+0.27 0.84 .70 .92 00***
S 380.94+104.55 386.42+101.53 0.95 .89 97 .00***
T 18.12+3.47 18.46+3.51 0.95 .90 .98 00 ***
L E 1.61£0.27 1.61£0.26 0.89 79 95 00 ***
S 385.91£100.27 399.06+100.21 0.96 92 .98 L00***
**%p<.001
T = Tone (Hz), E = Elasticity (logarithmic decrement), S = Stiffness (N/m)
ICC: Intraclass Correlation Coefficient
Table 5. Intra—rater Reliability f the Rater 1 / Rater 2 in each age group
Intra-Rater Reliability (Rater 1 / Rater 2)
Young Old
95% CI 95% CI
Rater 1-1st Rater 1-2nd  ICC Rater 1-1st Rater 1-2nd  ICC
lower upper p-value lower upper p-value
T 14.14£1.68 14.10£1.73 092 .88 .95  .00*** 17.90+3.61 17.824340 092 84 96  .00***
R E 0.93+0.21 0.87+0.18 0.89 .83 .93  .00*** 1.60+£0.27 1.61+0.25 081 .65 .90  .00***
S 24293+68.14  238.80+71.06 097 95 98  .00***  380.94+104.55  379.70£98.58 092 84 96  .00***
Rater 1 T  14.00£1.67 13.99+1.63 094 91 .97  .00%** 18.12+3.47 18.0543.50 096 .92 98  .00***
L E 0.94+0.25 0.87+0.20 094 90 96  .00*** 1.61+0.27 1.66+0.27 0.82 .67 91  .00%**
S 23417+67.72  231.52%67.55 096 .93 97  .00%**  385.91+100.27  387.73:96.04 0.84 .70 .92  .00***
95% CI 95% CI
Rater 2-1st Rater 2-2nd  ICC Rater 2-1st Rater 2-2nd  ICC
lower upper p-value lower upper p-value
T 14.15£1.82 1420+1.73 095 91 97  .00%** 18.15+3.56 18.06+3.40 092 .85 .96  .00%**
R E 0.94+0.21 0.95+0.24 090 .84 93  .00*** 1.58+0.27 1.63+0.24 0.82 .67 91  .00%**
S 24486+71.44  24549+68.56 096 .94 98  .00***  386.42+101.53  388.52+£9791 091 83 .96  .00%**
Rater 2 T  14.02£1.70 13.93+1.68 096 94 98  .00*** 18.46+3.51 1831+3.39 096 .92 98  .00%**
L E 0.94+0.27 0.94+0.27 096 .94 97  .00*** 1.61£0.26 1.67+0.26 077 .58 .88 .00***
S 23578+69.76  234.75+66.52 096 .94 98  .00***  399.06+100.21  395.36+90.38 093 .87 .97  .00***

*#*p<.001, T = Tone (Hz), E = Elasticity (logarithmic decrement), S = Stiffness (N/m), ICC: Intraclass Correlation Coefficient
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