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A study on the difference in reliability of two types of measurement apps in angle

measurement using smartphone applications
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Abstract

[Purpose] We compared intra-examiner reliability in angle measurement using two different smartphone
applications (hereinafter referred to as apps). [Methods] Five different objects (the University of Tokyo type
goniometer with a fixed angle) were photographed using a smartphone, consecutively from distances of 1, 3, and 5 m
under each condition. One examiner measured the angle from the images using an app. When measuring angles, two
types of apps were used, one with an enlargement function around landmarks and another without an enlargement
function. The intraclass correlation coefficient (ICC) was calculated from the results obtained with each app. [Results]
Although the reliability of each app decreased as the shooting distance increased, the ICC showed a high value of 0.9
or more under all conditions. Moreover, the ICC showed a higher price for the app with the enlargement function.

[Discussion] As the shooting distance increased, the landmarks on the image became smaller and the reliability
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decreased. However, it is possible to overcome the shortcomings in the app with the enlargement function, and the
reliability is higher than that of the app without the enlargement function. Both apps showed high reliability,
suggesting they are useful for angle measurement.

Keywords: smartphone, application, reliability
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e Al Im 3m 5m
0.998 0.995 0.927
ICC (1,1)
(0.999-0.999) (0.999-0.999) (0.983-0.998)
0.999 0.998 0.974
ICC (1,3)
(0.999-0.999) (0.999-0.999) (0.994-0.999)
SEM (¢ ) 0.966 1.438 4.749

ICC :intraclass correlation coefficients

SEM : standard error of measurement
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e IR B im 3m 5m
0.998 0.994 0.966
ICC (1,1)
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0.999 0.998 0.998
ICC (1,3)
(0.999-0.999) (0.999-0.999) (0.997-0.999)
SEM (¢ ) 0.837 1.688 3.204

ICC : intraclass correlation coefficients

SEM : standard error of measurement
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