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Appendix A3 Consent form for published images
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Appendix A4 Information sheet
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APPENDIX B

Questionnaires

Appendix B1 A screening questionnaire
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Appendix B2 A general questionnaire
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Appendix B3 Visual Analog Scale (VAS) questionnaire
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Appendix B4 Neck Disability Index-Thai version (NDI-TH)
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APPENDIX C

Inter- and Intra-Rater Reliability of Ultrasound

Imaging Measurements

Appendix C1 Inter-rater reliability

Table C1.1 Right lower trapezius muscle thickness (mm) at the T8 of spinous process

Day 1 Day 2

P Rater 1 Rater 2 Rater 1 Rater 2
1 4.29 4.72 4.42 4.33
2 3.01 2.55 2.72 2.13
3 3.67 3.32 3.52 3.88
4 2.31 2.65 2.53 2.83
5 3.30 3.45 3.00 2.79
6 2.38 1.36 2.65 1.94
7 3.03 3.24 3.04 3.09
8 3.30 2.98 2.70 2.34
9 3.75 3.38 4.21 3.51
10 2.36 2.51 2.20 2.37
11 3.29 3.37 4.60 4.16
12 3.73 3.49 3.78 3.31
13 3.48 3.89 3.41 3.54
14 5.34 5.42 5.58 5.40
15 2.57 2.77 3.32 2.85
Mean 3.32 3.27 3.44 3.23
SD 0.81 0.95 0.93 0.94
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Table C1.2 Intraclass correlation coefficient (inter-rater reliability of day 1)

95% Confidence ]
F Test with True Value O
Intraclass Interval

Correlation ~ Lower  Upper

Value dfl df2 Sig
Bound Bound

Single
902 735 .966 18.451 14 14 .000
measures

Table C1.3 Intraclass correlation coefficient (inter-rater reliability of day 2)

95% Confidence

Intraclass Interval

F Test with True Value 0

Correlation  Lower  Upper

Value dfl df2 Sig
Bound Bound

Single
.907 698 970 26.335 14 14 .000
measures
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Figure C1.1 The correlation of mean right lower trapezius muscle thickness values
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Figure C1.2 The correlation of mean right lower trapezius muscle thickness values
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61



Appendix C2 Intra-rater reliability

Table C2.1 Right lower trapezius muscle thickness (mm) at the T8 of spinous process

Rater 1 Rater 2

P Day 1 Day 2 Day 1 Day 2
1 4.29 4.42 4.72 4.33
2 3.01 2.72 2.55 2.13
3 3.67 3.52 3.32 3.88
4 2.31 2.53 2.65 2.83
5 3.30 3.00 3.45 2.79
6 2.38 2.65 1.36 1.94
7 3.03 3.04 3.24 3.09
8 3.30 2.70 2.98 2.34
9 .75 4.21 3.38 3.51
10 2.36 2.20 2.51 2.37
11 3.29 4.60 3.37 4.16
12 3.73 3.78 3.49 3.31
13 3.48 3.41 3.89 3.54
14 5.34 5.58 5.42 5.40
15 2.57 3.32 2.77 2.85
Mean 3.32 3.44 3.27 3.23
SD 0.81 0.93 0.95 0.94
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Table C2.2 Intraclass correlation coefficient (intra-rater reliability of rater 1)

95% Confidence _
F Test with True Value 0
Intraclass Interval

Correlation  Lower  Upper

Value dfl df2 Sig
Bound Bound

Single
.856 624 949 12.882 14 14 .000
measures

Table C2.3 Intraclass correlation coefficient (inter-rater reliability of rater 2)

95% Confidence

Intraclass Interval

F Test with True Value 0

Correlation  Lower  Upper

Value dfl df2 Sig
Bound Bound

Single
.893 713 963  17.773 14 14 .000
measures
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Intra-and inter-rater reliability of ultrasound imaging of the lower
trapezius muscle thickness

Kanokon Kawsoiy, Sureeporn Uthaikhup*

Abstract

Lower trapezius muscle has an important role in scapula stabilization and normal scapulohumeral rhythm.
Ultrasound imaging (USI) for measurement of the lower trapezius muscle thickness is safe and simple to be
used in a clinical setting. However, there has been little research conducted on the reliability of USI measure-
ment. The aim of the study was to examine intra-inter reliability of USI measurement of the lower trapezius
muscle thickness by two physiotherapists who received 16 hours of USI training. Fifteen healthy volunteers
(5 men and 10 women) aged between 18 and 59 years participated in the study. The lower trapezius muscle
was measured twice using ultrasound at the right side of the spinous process of T8. The thickness of the lower
trapezius muscle for each image was measured twice by Image J program 3 cm lateral to the lateral edge of
the spinous process. The results demonstrated that the intraclass correlation for intra-rater reliability (ICC__{_ "y
ranged from 0.86 to 0.89 and the intraclass correlation for inter-rater reliability (ICCl ) ranged from 0.90 to
0.91. Standard error of measurement (SEM) and minimal detectable change (MDC) ranged from 0.11 to 0.18
and 0.30 to 0.50, respectively. From the Bland Altman plots, the mean differences between days were -0.13
to 0.02 and between investigators were 0.05 to 0.21. The results of this study suggest that the ultrasound
imaging of the lower trapezius thickness by the physiotherapists who had 16 hours of USI training is reliable.
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