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Intra and Inter-Rater Measurement Reliability of Tibialis
Anterior Muscle (TA) Thickness using the Ultrasonography

Spring Gauge Technique

Byeong-Hun Hwang, Tae-Jin Jang, In-Cheol Jeon

Department of Physical Therapy, College of Life and Health Science, Hoseo University, Smart Healthcare Convergence Research Center, Hoseo

University, Asan, Republic of Korea

Purpose: The purpose of the current study was to determine the intra- and inter-rater reliability of muscle thickness measurement of the
TA using ultrasonography (US) conducted at different inward pressures of approximately 0.5 kg, 1.0 kg, and no pressure control.

Methods: Twenty healthy subjects were recruited for this study. Two different examiners measured the thicknesses of the dominant TA
of each subject randomly to assess the intra- and inter-rater reliability. The measurement values were analyzed using the intra-class cor-
relation coefficient (ICC) with a 95% confidence interval, standard error of measurement, minimal detectable change, and coefficient of

variance.

Results: All intra-rater reliability ICC values showed high reliability above 0.9. Inter-rater reliability ICC values showed high reliability
above 0.9 with 0.5 and 1.0 kg of inward pressure. In contrast, Inter-rater reliability ICC values showed poor reliability (0.23) with no pres-

sure control of inward pressure.

Conclusion: The findings showed that maintaining consistent inward pressure is essential for reliable results when the muscle thickness

of the TA is measured by different examiners in a clinical setting.

Keywords: Inter-rater Reliability, Intra-rater Reliability, Spring Gauge, Tibialis anterior, Ultrasonography
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Figure 1. Measurement performed with a handheld ultrasonography
transducer and spring gauge.
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@ A ICC(95%C)  SEM (mm) MDC (mm)  CV (%)
Intrarater raliability : ! No control 0.96 (0.92-0.98) 0.03 0.08 12
. 0.5 kg 0.99 (0.97-0.99) 0.02 0.04 11
. , Examiner 1 1.0kg 0.99 (0.98-0.99) 0.02 0.04 10
___________ Interrater raliability o Inter-rater reliability
S o Nocontol ~ 0.23(-1.080.70)  0.28 0.77 25
al 0.5kg 0.83(0.58-0.93) 0.07 0.18 12
Exa m | ner 2 1.0kg 0.92 (0.79-0.97) 0.04 0.10 10
ICC: intra-class correlation coefficients, Cl: confidence interval, SEM: standard er-
ror of measurement, MDC: minimal detectable change, CV: coefficient of vari-
Figure 2. Flow chart of the measurement progression. ance.

Figure 3. Difference of the TA thickness between examiner 1 (TA thickness 1.24 cm) and examiner 2 (TA thickness 1.53 cm) with no pressure con-
trol in ultrasonographic imaging.

https://doi.org/10.18857/jkpt.2021.33.4.187 www kptjournal.org 189



KPT The Journal of
Korean Physical Therapy

Byeong-Hun Hwang, et al.

Figure 4., Difference of the TA thickness between examiner 1 (TA thickness 1.51 cm) and examiner 2 (TA thickness 1.52 ¢m) with consistent inward

pressure control (1.0 kg) in ultrasonographic imaging.

Table 2. Thickness changes of the TA muscle (cm) (n=20)
No control 0.5 (kg) 1.0 (kg) p value
MT of TA 1.24+032 1.86+0.16° 1.52+0.13° <0.01¢

MT: muscle thickness, TA: tibialis anterior.

aSignificant difference between No control and 0.5 (kg); "Significant differ-
ence between 0.5 (kg) and 1.0 (kg); <Significant difference between condi-
tions.

p<0.01.
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