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Reliability of the Joint Neutral Position and Measurement Methods of the Ankle Joint Complex Range of Motion
Wan-Sung Hong, PT. PhD; Gi-Won Kim, PT. PhD'

Department of Physical Therapy, Dong-Nam Health College; 'Department of Physical Therapy, Suwon Women’s College

Purpose: To determine the correct measurement methods of the ankle joint complex range of motion for measuring
the neutral position and evaluate the rater reliability. In addition, the impact of training on the rater reliability was also
assessed.

Methods: The subjects were eleven healthy women, who were evaluated by two physical therapists and one physical
therapist recorded the results of the study. Standard goniometer was used as the measurement tool. The ankle and
subtalar joint neutral position and the active range of motion of the ankle and subtalar joint were measured. Intra-rater
reliability and inter-rater reliability measures were analyzed with intraclass correlation coefficients.

Results: Intra-rater reliability and inter-rater reliability ranged from high to medium for the neutral position of the ankle
joint complex. Intra-rater reliability for dorsiflexion and plantarflexion measurements was medium, while the inter-rater
reliability was high. The range of motion of the subtalar joint was measured, and the intra-rater reliability and inter-rater
reliability were low and medium, respectively Also, the intra-rater reliability was increased with formal training of the
measurement techniques. Intra-rater reliability was reduced in case the raters had not undertaken the training.

Conclusion: In summary, the results obtained with the measurement tools and joint measurement of position, indicate
the consistency of repeated measurements made by the same observers. Under the same circumstances along with
repetition of the same measurement technique during training caused an increase in the rater reliability of formally
trained raters.

Keywords: Ankle joint, Subtalar joint, Range of motion, Neutral position, Reliability
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Table 1. Means and standard deviations of joint neutral positions and active joint range of motions (Mean=SD)

3 d
Joint 1% measurement 2" measurement

neutral Tester
position

AJN* Tester 1 140.82+5.58 137.68+6.99 141.32+5.50 139.00+5.65 139.71+5.30 139.73+7.35 136.18+7.94 140.77+6.27 136.82+6.37 138.38+6.79
©) Tester 2 147.95+6.15 144.41£5.69 149.05+4.57 147.00+6.76 147.20+5.18 142.82+5.10 141.05£6.02 143.27+4.95 139.82+6.46 141.74£5.40
STIN' Tester 1 11.275.36 12.00+5.71 11.64+5.85 11.68+5.89 11.65+5.43 11.23:6.06 11.09+5.86 11.23+6.13 11.68+6.29 11.31%5.82
©) Tester 2 11.86+8.02 12.23:+8.05 13.91+8.21 13.27:8.78 12.82+7.81 13.27:6.56 13.45:6.56 13.45:6.84 14.59:7.39 13.69:6.22

Joi{nt Tester 1* measurement 2'ld measurement
motion 1 2 mean 1 2 mean
Dorsi  Tester 1 54.09+11.17 54.36+9.53 54.23+9.66 58.41+7.13 58.45+8.36 58.43+7.47
flexion(®) Tester 2 56.27+11.02 57.09+10.38 56.68+10.06 51.73+10.43 53.14£12.11 52.43+10.26
Plantar lester 1 16.05£5.08 16.504.77 16.274.21 19.86+4.96 19.14+4.44 19.50:4.25
flexion(°) Tester 2 17.955.54 16.95£5.94 17.45+4.97 16.50+5.41 16.86+5.16 16.68+4.90
Inversion Tester 1 8.77+3.38 9.77+3.88 9.27+3.19 3.82:3.16 5.14+2.48 4.48+2.54
) Tester 2 0.45+5.03 1.363.19 0.91£3.65 3.27+4.99 1.27+5.63 2.27+4.08
Eversion lester 1 6.59+7.31 7.05£7.04 6.82+6.97 6.64+6.55 6.14+7.53 6.39+6.56
() Tester 2 4.18+4.62 3.86+3.92 4.02+3.65 5.64+2.15 5.82+4.55 5.73£2.91

*AJN: ankle joint neutral
'STIN: subtalar joint neutral

Table 2. The testers reliabilities of ankle joint and subtalar joint neutral positions

Joint neutral position

ICCY(2,1) 95% C.LS ICC(2,1) 95% C.L
Tntra-tester reliability Tester 1 0.92 0.79~0.97 0.86 0.66~0.94
Tester 2 0.64 -0.30~0.89 0.79 0.51~0.91

Joint neutral position
Measurement ICC(2,1) 95% C.I. ICC(2,1) 95% C.I.
Inter-tester reliability o 0.59 -0.16~0.88 0.84 0.63~0.93
2 0.83 0.24~0.94 0.82 0.50~0.93

*AJN : ankle joint neutral
1\ST_]N : subtalar joint neutral
*ICC: Intraclass correlation coefficient

%95% C.I: 95% confidence interval

Table 3. The intra-testers reliabilities of ankle joint and subtalar joint range of motions

Intra-tester reliabilty Intra-tester reliability of between

Joint motion Tester 1" measurement 2" measurement 1" mean and 2" mean
ICC*(2,1) 95% C.L' ICC*(2,1) 95% C.L' ICC*(2,1) 95% C.L'
Dorsiflexion Tester 1 0.74 0.47~0.89 0.85 0.68~0.94 0.53 0.15~0.78
Tester 2 0.77 0.53~0.90 0.65 0.33~0.84 0.51 0.15~0.76
Plancarflexion Tester 1 0.47 0.07~0.74 0.63 0.30~0.83 0.52 -0.00~0.79
Tester 2 0.50 0.12~0.76 0.72 0.44~0.88 0.53 0.14~0.77
. Tester 1 0.53 0.16~0.77 0.55 0.18~0.79 0.11 -0.29~0.50

Inversion

Tester 2 0.50 0.12~0.76 0.17 -0.24~0.54 0.00 -1.35~0.58
Eversion Tester 1 0.89 0.75~0.95 0.74 0.46~0.88 0.76 0.50~0.89
Tester 2 0.47 0.06~0.74 0.35 -0.09~0.67 0.39 -0.34~0.73

*ICC: Intraclass correlation coefficient
1950 C.L: 95% confidence interval

4% Reliability of the Joint Neutral Position and Measurement Methods of the Ankle Joint Complex Range of Motion
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The inter-testers reliabilities of ankle joint and subtalar joint range of motions

st
. . 1" measurement
Joint motion

d
2"¢ measurement

ICC*(2,1) 95% C.L' ICC*(2,1) 95% C.L'

Dorsiflexion 0.84 0.61~0.93 0.71 0.03~0.90
Plantarflexion 0.74 0.39~0.89 0.79 0.10~0.93
Inversion 0.04 -0.12~0.30 0.12 -0.24~0.49
Eversion 0.57 0.01~0.82 0.54 -0.13~0.81

*ICC: Intraclass correlation coefficient
1950 C.L: 95% confidence interval
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