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Abstract

The purpose of this study was to determine the reliability of distance measurements from the medial
border of the scapula to the spinous process of the thoracic vertebrae when obtained using tape and
photography measurements. The study included 20 healthy subjects (10 males, 10 females); for a total of
40 scapula measurements. The distance measurements made using tape or photography methods were
conducted with the subject in a standing position. Repeated tape and photography measurements were
conducted in two sessions on different days by two examiners to assess the inter-rater and intra—rater
reliability of the two methods. The reliability of scapular distance measured using tape and photography
methods was tested using intraclass correlation coefficients (ICC(3,1)) and the standard error of
measurement (SEM). The inter-rater reliability of the tape measurement method was excellent (ICC=.77)
and the intra-rater reliability was fair to good (ICC=.74). The inter-rater and intra-rater reliabilities of
the photography measurement method were excellent (ICC=.76 and .76 respectively). Our results suggest
that photography measurement is an objective and qualitative measurement tool for scapular distance

measurements.
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Table 1. General characteristics of subjects (N=20)
Mean+SD* Range
Age (yr) 23.1+£2.9 20~28
Height (cm) 169.8+9.9 153 ~187
Weight (kg) 64.9+12.7 46~ 88

standard deviation.
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Figure 1. Tape measurement.
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Table 2. Mean and standard deviation of scapular distance according to measurement techniques (N=40)

Measurement Examiner

Test session Mean+SD? (cm)

Examiner 1

Tape .
Examiner 2

Examiner 1

Photography Examiner 2

Test session 1 6.87+1.20
Test session 2 6.76+1.13
Test session 1 6.58+1.14
Test session 2 6.24+.87
Test session 1 7.07£1.27
Test session 2 6.83+1.17
Test session 1 6.78+1.32
Test session 2 6.53+1.04

“standard deviation.

Table 3. Inter-rater reliability of scapular distance measurement using tape and photography (N=40)
Tape Photography
ICC? 77 (60~ .87) 76 (59~ .87)
SEM" (cm) 07
MDD95¢ (cm) 20

Yintraclass correlation coefficient (95% confidence interval),

differences (95% confidence interval).

Pstandard error of measurement, ‘minimal detectable

Table 4. Intra-rater reliability of scapular distance measurement using tape and photography (N=40)
Examiner 1 Examiner 2
Tape Photography Tape Photography
cct 74 (56~.85) 76 (.59~ .87) 71 (51~.83) 72 (53~.84)
SEM” (cm) 03 08 07 07
MDD95° (cm) .07 23 18 18

Yintraclass correlation coefficient (95% confidence interval),

differences (95% confidence interval).
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