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The study of reliability in kneejoint proprioception test
at Functional squat system

Abstract

Background and purpose: Proprioception is a sense of position and movement of one's
own limbs and body in the absence of vision, termed “limb-position sense” and “kinesthesia,”
respectively. Proprioception has been shown to diminish with injury, age, and so on. Position
sensibility can be measure by many methods. Several different testing techniques have been
developed to measure the conscious submodalities of proprioception. Functional squat system
(FSS) that mimics the movement co-ordination pattern of squat jump, under the control of an
external load. This device can be measure proprioception in actively closed kinetic chain.
Compared to some open chain device, it shows more similar to daily activity. Therefore, some
test need to investigate the reliability for FSS. Method: Twenty-six college students
participated in this study (male=18, female=8; mean age 20.5+3.46 years). Subject were used
FSS in Proprioception test program to measured low extremity in 25, 50 and 75 three different
knee joint position, there were repeat for two times in same programs. For intrasession
reliability of the figure-of-two measurement, ICC (2, 1) and the SEM were used. The ICC (2,1)
was based on a subjects x 2-way analysis of variance (Shrout & Fleiss, 1979). Result: The
ICC (2, 1) for repeat-measures knee proprioceptive test on 25%, 50% and 75% visible marker
was 0.80 to 0.78. aso shows a small SEM; in test for no visible marker repeat-measures knee
proprioceptive test at 25%, 50% and 75% was -0.01 to 0.43. Compare to visible marker and no
visible marker repeat-measures knee joint proprioceptive test, it shows statistics different on
25% and 50% but no different in 75%. In this study, results demonstrated good reliability and
small measurement error for the VM repeat-measures knee joint proprioceptive test. The result

shows that the FSS Proprioception test was reliable indirect method of measuring knee
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Proprioception in individuals with this test.

Key words: propriception, functional squat system, knee, reliability.
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t=1.17 p=.25>.05 t=1.99 p=.06>.05

25%  50%

75%

b
=

I RBEHALANE IR LLERE (Hix: 24)
Ap thdp 7 B dp 7

*p < .05.

343



BVEBREERERE_+H

* *
190 - _
170
*
150 .
130
I T O
110 i T
_} |+ O
90F B 1L
7o [ T
50[ﬂ1 [ﬁﬂ
3 O 1 | 1 1 | | 1
25 50 75 25 50

 AEEGETCREHAEBRECERLBRFE (N=26)
3t

—, TEREASNBAGEE
Fleiss(1986) ICC 0.70
(excellent) (good)

SEM
+3.03 +8.73

344



- BEEAREAHARREFEENR

NVM

26

30-60 (test-retest reliability)

75%

345



2004 23 4 272-281
2000 SPSS

2004
2002 27 1
18-24
2002

Aycock, T. (1993, January). It is incorrect to say “ The test is reliable”: A review of the
literature and implication for research practice. Paper presented at the annual meeting for
the Southwest Education Research Association, Austin, TX (ERIC Document
Reproduction Service No. ED 355275).

Barrack, R. L., Skinner, H. B., Cook, S. D., & Haddad J. R. (1983). Effect of particular disease
and total arthroplasty on knee joint position sense. Journal of Neurophysiology, 50,
684-687.

Barrack, R. L., Skinner, H. B., & Brunet, M. E. (1984). Joint laxity in highly trained knee.
Journal Sports Medicine, 24, 18-20.

Barrack, R. L., Skinner, H. B., & Buckley, S. L. (1989). Proprioception in the anterior cruciate
deficient knee. The Physician and Sports medicine, 11( 6), 1-6.

Barrrectt, D. S., Cobb, A. G, & Bentley, G (1991). Joint Proprioception in normal,
osteoarthritic and replaced knees. Journal Bone Joint Surgery, 73B, 53-56.

Bernauer, E. M., Walby, W. F,, Ertl, A. C., Dempster, P. T., Bond, M., & Greenleaf, J. E. (1994).
Knee-joint proprioception during 30-day 6° head-down bed rest with isotonic and
isokinetic exercise training. Aviat Space Environ Medicine, 65, 1110-1115.

Borsa, P. A., Lephart, S. M., Kocher, M. S., & Lephart, S. P. (1994). Functional assessment and
rehabilitation of shoulder proprioception for glenohumeral instability. Journal of Sport

346



- BEEAREAHARREFEENR

Rehabilitation, 3, 84-104.

Era, P, Lyyra, A. L., Viitasalo, J. T., & Heikkinen, E. (1992). Determinants of isometric muscle
strength in men of different ages. Europe Journal of apply physiology, 64, 84-91.

Fleiss, J. L. (1986). Significance tests have arole in epidemiol ogic research: reactionsto A. M.
Walker. (Different Views) American Journal of Public Health 76, 559-560.

Fraenkel, J. R., & Wallen, N. E. (2002). How to Design and Evaluate Research in Education.
New York: McGraw-Hill Humanities.

Gardner, E. R., Martin, J. H., & Jessell, M. T. (2000). The bodily senses. In Principles of
Neural Science. E. R. Kandel,. J. H. Schwartz, & T. M. Jessell (Eds.). New York:
MaGraw-Hill, pp. 430-449.

Grigg, P (1994). Peripher a neura mechanisms in proprioception. Journal of Sport
Rehabilitation, 3, 2-17.

Hatti, J. (1985). Methodology review: Assessing unidimensionality of test and items. Applied
Psychological Measurement, 9(2), 139-164.

Holmback, A. M., Porter, M. M., Downham, D., & Lexell, J. (1999). Reliability of isokinetic
ankle dorsiflexor strength measurements inn headthy young men and women.
Scandinavian Journal of Rehabilitation Medicine, 31, 229-239.

Hurley, B. F. (1995). Age, gender, and muscle strength. Journal Gerontol, 50A, 41-40.

Lephart, S. M., Pincivero, D. M., Giraldo, J. L., & Fu, F. H. (1997). The role of Proprioception
in the management and rehabilitation of athletic injuries. The American Journal of Sports
Medicine, 25(1), 130-137.

MacDonald, R. P. (1999). Test theory : A unified treatment. Mahwah, NJ: Lawrence Erlbaum.

Mark, R., Wuinney, H. A., & Wessdl, J. (1993). Proprioception sensitivity in women with
normal and osteoarthritis knees joints. Clinic Rheumatol, 12, 170-175.

Petrella, R. J. (1998). How effective is exercise training for the treatment of hypertension?
Clinical Journal Sports Medicine. 8(3):224-31.

Rowinski, M. J. (1997). Neurobiology for orthopedic and sports physical therapy. In T. R.

347



BVEBREERERE_+H

Malone, T. G. McPoil, & A. J. Nitz, (3“ ed.), Orthopedic and Sports Physical Therapy. S.
Louis: Mosby, Inc.

Sax, G, Newton, J. W.(1997). Principles of educational and psychological measurement (4"
ed.). Belmont, CA: Wadsworth.

Skinner, H. B., Barrack, R. L., & Cook, S. D. (1984). Joint position sense in total knee
arthroplasty. Journal of Orthopaedic Research, 1, 276-283.

Streiner, D. L., Norman, G R. (1989). Health Measurement Scales- A Practical Guide to their
Development and Use. New York: Oxford University Press.

Sterner, R. T., Pincivero, D. M., & Lephart, S. M. (1998). The effect of muscular fatigue on
shoulder proprioception. Clinic Journal of Sports Medicines, 8, 96-101.

348





