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Figure 1. Smart phone application and goniometer

Figure 2. Measuring posture of cervical flexion, extension, rotation, and lateral flexion
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Schultz-Krohn, 2012)(Figure 2).
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Ao et (p <06) O]E A €]
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of Z2|7lo] Mzt 2|

el B 2tz
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2nlEE ofZe)Flol e} o] A AHE

) Male (n=9) Female (n=21)
Variables -
M £ SD Range M + SD Range
Age (years) 2622 + 156 23~28 281 +214 20~29
Height (cm) 17789 + 6.66 167~188 160.29 + 4.49 150~168
Weight (kg) 7367 = 810 64~85 5,06 + 558 46~65
Table 2. Score comparison of smart phone and goniometer n=
. Smart phone Goniometer
Variables t
M = SD M = SD
Flexion .49 + 1067 5388 + 814 432
Extension 63.28 + 843 63.17 + 965 082
Right rotation 60.43 + 10.61 63.54 + 10.65 -1.964
Left rotation 62.81 + 851 6242 + 763 323
Right lateral flexion 34.89 + 11.59 4129 + 761 -4.3%0"
Left lateral flexion 3807 + 12.11 3861 + 868 =347

"p<05

20 KCBOT Vol. 7, No. 1, 2017



Table 3. Intra—rater reliability of smart phone and goniometer n=30
Smart phone Goniometer
Variables Trial 1 Trial 2 Trial 1 Trial 2
1CC 95% CI 1CC 95% CI
M = SD M = SD M = SD M = SD
Flexion 532 £ 116 553 £100 936 .866~970 530 + 80 M2 £ 86 341 666~.924
Extension 623 £ 7.3 63.3 £ 83 810 726~938 622 £ 95 637 £ 102 910  812~957
Right rotation 583 + 9.2 616 +96 94  883~.973 61.3 + 94 637 £ 106 946  86~974
Left rotation 634 £ 85 621 +88 80 727~938 618 £ 7.2 627 £ 79 871 729~.939
Right lateral flexion 340 £ 126 360 + 114 958  912~980 412 £ 86 422 £ 77 920  831~.962
Left lateral flexion 374 £ 130 388 £+ 123 936 .86~970 370 £ 82 387+ 86 901 .793~.953
Table 4. Inter—rater reliability of smart phone and goniometer n=30
Smart phone Goniometer
Variables Examiner 1  Examiner 2 Examiner 1  Examiner 2
ICC 95% CI 1ICC B% CI
M £ SD M + SD M + SD M £ SD
Flexion 532 + 116 550 + 106 94 .8383~973 530 £ 80 M5 +80 813 .606~911
Extension 623 £ 7.3 642 + 96 739 452~ 876 622 + 95 636 +96 863 711~935
Right rotation 583 £ 9.2 615 + 127 829 .641~919 61.3 £ 94 657 + 11.8 815 612~912
Left rotation 634 £ 85 630 £ 85 828 638~918 618 £+ 7.2 628 + 80 720 412~ 867
Right lateral flexion  34.0 + 12.6 347 +£11.0 907  804~9%6 412 + 86 405+ 66 .809 .599~.909
Left lateral flexion 374 + 130 380 £ 114 8349 .634~.928 370 + 82 401 +93 821 .624~915
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Abstract

Usefulness of Smart Phone Application to Measure Cervical Range of Motion

Lee, Chun-Yeop, M.Sc., O.T.", Song, Hae-Yoon, B.S., O.T.", Lee, Jung—Min, B.S., O.T.",
Chang, Moon-Young, Ph.D., O.T."

“Dept. of Occupational Therapy, Kaya University
“Dept. of Occupational Therapy, Graduate School of Inje University

Dept of Occupational Therapy, Inje University

Objective : The purpose of this study was to estimate the reliability of cervical range of motion measurement
in healthy adults using smart phone application and goniometer that can be easily applicated in clinical
setting.

Methods : The cervical range of motion was measured as the flexion, extension, right rotation, left rotation,
right lateral flexion, and left lateral flexion. To measure the reliability of intra-rater and inter-rater
reliability, the same examiner performed two measurements and the other examiner performed once, total
measurement were performed three times. The order of tests was randomized and two examiners didn’t
know the results of measurements.

Results : Thirty healthy adults were participated. The result of this study shows that there were are no
significant differences in all movements except the right lateral flexion in comparison of average angle of
smart phone application and gonmometer. The intra-rater reliability of smart phone application and
goniometer showed ICC as .841~.958 and the inter-rater reliability showed ICC as .720~.944 for all
movements.

Conclusion : These results suggest that smart phone application and goniometer have proven to be reliable
in measuring the cervical range of motion. Smart phone application can be used as a useful tool in clinical

setting due to fast and accurate measurements of cervical range of motion.

Key Words : Cervical range of motion, Goniometer, Reliability, Smart phone application
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