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Abstract

Reliability of measurement devices for measuring

the ankle joint motion

Wan-Sung Hong, Gi-Won Kiml)
Department of Physical Therapy, Dong-Nam health college
Department of Physical Therapy, KeukDong co]]egeU

Purpose: The purposes of this study were to establish the concurrent validity of the universal goniometer
and electronic inclinometer for ankle joint of motion, and to determine the inter—tester and the intra—tester
reliability of these two instruments. Methods: Subjects were instructed 25 healthy subjects. Ankle range of
motion was measured on two separate occasions 2 or 3 days by two physical therapists. Ankle dorsiflexion
and plantarflexion was by using an universal goniometer and an electronic inclinometer. Results: The
Pearson product—moment correlation between the two instruments was 0.78~0.80. The ICCs for inter—tester
reliability ranged from 0.63 to 0.73 for universal goniometer and ranged from 0.81 to 0.88 for electric
inclinometer. The ICCs for intra—tester reliability showed a wide variation(ICC=0.61 to 0.86). Conclusion:
These findings indicate that the two instruments are reliable instruments for measuring ankle joint range of
motion. The results also indicate that the two instruments can be used interchangeably for measuring ankle

motions.

Key Words: Ankle joint range of motion, Inter—tester reliability, Intra—tester reliability
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AA o] i A HAdwel Hm Tl o] =
(Talocrural joint) % 1%9] AFEE 717 S (talus)
Ao Ao 2 Qlolet & 4 Qdrf. AV AYHS
gl dojups g dozE 3 (Dorsiflexion)
3} wupeE 58 (Plantar flexion)o] o #A71s
M8 += AAOS(American Academy of Orthopaedic
Surgeons)ol| oJstH WEFH wIFL 20°, LutHER o
P2 50° Are] ®RHE 7R BaETH(AAOS,
1965).
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Universal  Electronic Pearson’s
goniometer inclinometer  correlation t

MESD (°) coefficient
Df 19.03%£3.79 23.30%4.23 0.783" 7.9727
Pf 47.284+6.83 53.36%6.68 0.803™ 7.176"

Df: Dorsiflexion

Pf: Plantarflexion

M: Mean

SD: Standard deviation
¢ p <0.01

Testerl Tester2
1CC
M=+SD(°)
. Df 21.04%4.72 17.01£3.50 0.63
Universal
goniometer

Pf 49.76+8.13 44.80%£6.63 0.73

. Df 23.56%+4.72 23.03+4.54 0.81
Electronic

inclinometer pe 2o 501649 53.2947.66 0.88

M: Mean

SD: Standard deviation

ICC: Intraclass correlation coefficient
Df: Dorsiflexion

Pf: Plantarflexion
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%4 SHET BE SN A
Tester Test time
1CC 95% C.I.
Motion Testl Test2 Test3 Test4
Testerl (M£SD) (°)
Df 20.52+5.35 20.64+5.45 22.08+5.42 20.92£6.20 0.86 0.75-0.93
Universal Pf 48.68+11.54 48.284+12.48 50.88%£6.70 51.20%7.57 0.84 0.70— 0.92
goniometer  Tester? (M%£SD) (°)
Df 17.60%£4.79 17.44+4.19 17.16%+4.74 15.84+4.46 0.77 0.57— 0.89
Pf 46.321+9.32 47.36+7.66 42.64+8.22 42.88%+6.80 0.82 0.66— 0.91
Testerl (M=£SD) (°)
Df 25.841+6.61 25.64+7.37 21.80+5.19 20.96+5.47 0.71 0.45— 0.86
Pf 50.48%+8.72 52.00£8.72 55.04%£6.63 56.48%7.34 0.83 0.67— 0.92
Electronic
Inclinometer Tester? (M%SD) (°)
Df 22.44+5.04 23.48+9.22 22.68%+5.10 23.52%6.65 0.61 0.28— 0.81
Pf 51.44+10.93 54.84+£6.30 51.76+10.78 54.84£7.02 0.86 0.75— 0.93

M: Mean

SD: Standard deviation

ICC: Intraclass correlation coefficient
95% C.I1.: 95% confidence interval
Df: Dorsiflexion

Pf: Plantarflexion
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