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The influence of age on the constant error of joint position sense of the lower extremities
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Introduction: Proprioception is the sense of knowing of joint position and kinesthetic movement. Proprioceptive
feedback is also an importance in the control of voluntary movements. Impaired proprioceptive acuity with advancing

age is an interesting topic for study.

Objectives: The purpose of this study was to compare the constant error of joint position sense (CEJPS) of the
lower extremities between the young adult (20-35 yr.), middle-aged adult (40-55 yr.) and older adult (60-75 yr.)

groups, and to compare the CEJPS between dominant and non-dominant legs in each individual group.

Material and methods: Twenty subjects in each group were blinded and instructed to be measured the error of joint
position sense (EJPS) of both dominant and non-dominant legs in standing position, and the EJPS was calculated
to be the CEJPS for statistical analysis. The CEJPS of all groups was analyzed by one way ANOVA for between

subject effects, and were compared within subject effect by paired sample t-test.

Results: For between subject effects, the CEJPS of the lower extremities of all groups was significantly different in
both dominant and non-dominant legs at p=0.000 and p=0.001, respectively. The CEJPS of the older adult group
was significantly higher than the young adult and middle-aged adult groups, while the CEJPS between the young
adult and middle-aged adult groups was not different. In other hand, for within subject effect, the CEJPS of both

dominant and non-dominant legs in all groups was not different.

Conclusions: Advancing age was significantly influenced on the increasing of the CEJPS of lower extremities, and
the difference between dominant and non-dominant legs was not influence on the joint position sense of the lower
extremities.
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Figure 1. Standing proprioception test: A, Initial position; Flexed position; C, Return to initial position.
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Table 1. Subjects demographic data (mean + standard deviation).

Data Young adult Middle-aged adult Older adult p-value
Age (years) 22.20+3.56"* 48.90+3.47° 67.80+5.21 0.000*
Weight (kilogram) 59.25+13.62 61.75+14.04° 51.90+9.80 0.045*
Height (centimeter) 166.65+9.07"7 158.15+6.59 156.15+6.20 0.000*
Body mass index (kilogram/meter?) 21.21+3.72" 24.59+4.93° 21.17+3.25 0.012*

* One-Way ANOVA is significant at p< 0.05.
! Post Hoc Test is significant between young adult group and middle-aged adult group.
?Post Hoc Test is significant between young adult group and older adult group.

®Post Hoc Test is significant between middle-aged adult groupand older adult group.
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Table 2. Comparison of the constant error of joint reposition sense (centimeter) of the lower extremities between young

adult, middle aged adult, and older adult groups (within subject effect and between subject effects).

Constant error of joint eposition

One-Way ANOVA

Young adult Middle-aged adult Older adult (p-value)
Dominant leg 1.73+0.78" 192+0.92° 3.65+2.47 0.000*
Non-dominant leg 1.48+0.94' 152+0.76° 2.59+1.16 0.001*
Paired-Sample T Test (p-value) 0.153 0.346 0.144 -

* One-Way ANOVA is significant at p< 0.05.

' Post Hoc Test is significant between young adult group and older adult group.

?Post Hoc Test is significant between middle-aged adult group and older adult group.
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