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INTRODUCTION 

Functional outcome measures commonly used 
among lower-limb prosthesis users are limited in their 
ability to capture turning gait and transfer ability. 
Curved-walking requires unique gait mechanics that 
can be captured with the Figure-of-8 Walk Test 
(F8WT). The F8WT has been associated with fall risk 
(Welch, 2015) and requires participants to turn 
towards the prosthetic and the sound limb sides. Sit-
to-stand asymmetries are prevalent among prosthesis 
users (Agrawal, 2011) and asymmetrical loading may 
negatively impact lower limb strength and endurance. 
Reduced lower extremity strength and endurance 
may be related to increased fall risk. The 30 second 
Sit-To-Stand (30-s STS) is used to measure lower 
extremity functional strength and endurance. The 
Activities-specific Balance Confidence (ABC) Scale is 
an established tool linked to fall risk, mobility, and 
social activity (Miller, 2001). The purposes of this 
study were to (1) establish test-retest reliability of the 
F8WT and 30-s STS among prosthetic users, (2) 
determine if prosthetic users classified as fallers had 
slower F8WTs, reduced STS transfer ability, and 
poorer balance confidence when compared to non-
fallers, and (3) determine if transfemoral (TF) 
prosthetic users had slower F8WTs, reduced STS 
transfer ability, and poorer balance confidence when 
compared to transtibial (TT) prosthesis users.  

METHOD 
Subjects: Sixty-eight unilateral lower-limb prosthesis 
users completed this IRB approved study. Nine 
participants repeated the F8WT and 30-s STS to 
determine test-retest reliability. The TF group included 
one knee disarticulation and one hip disarticulation. 

Apparatus: Patient-reported fall history over the past 

year was assessed with a falls questionnaire. Balance 
confidence was measured with the ABC Scale.  

Procedures: Participants walked a figure-of-8 around 
2 cones placed 1.525 m apart and instructions were 
“complete this course as quickly and smoothly as 
possible.” Time to complete two laps was recorded. 
Participants then sat in a standardized chair with their 
arms across their chest and were asked to stand up 

and sit down as many times as possible in 30 
seconds. Total number of sit-to-stands were recorded. 

Data Analysis: Test-retest reliability of the F8WT and 

30-s STS were examined using intraclass correlation 
coefficients (ICC(2,1)). Mann-Whitney U tests were 
conducted to determine differences in outcome 
measures by fall history (faller/non-fallers) and level of 
amputation (TT/TF).  

RESULTS 

F8WT and 30-s STS were reliable with ICC = .856 
(95% CI: .489 - .966) and ICC = .848 (95% CI: .416 - 
.968), respectively. Fallers had greater F8WT times (p 
= .022), less number of sit-to-stands (p = .044), and 
reduced balance confidence (p ≤ .001) (Table 1). No 
differences were found for level of amputation. 

DISCUSSION 

The F8WT, 30-s STS, and balance confidence were 
significantly different between fallers and non-fallers. 
These tests are simple and require minimal clinical 
space. Recent advances in body-worn sensors, which 
will be used in our future research, may allow for 
quantification of spatiotemporal and kinematic data 
during these tests. We will evaluate the relationship 
between these biomechanical data and falling.  

CONCLUSION 

The F8WT and 30-S STS are reliable tests for 
unilateral lower-limb prosthesis users. Lower-limb 
prosthesis users with a history of falls have worse 
turning gait performance, reduced sit-to-stand transfer 
ability, and reduced balance confidence when 
compared to non-fallers.  

CLINICAL APPLICATIONS 

With limited clinical space, the F8WT and 30-s STS 
may provide a means of objectively assessing 
balance during gait and transfers among clients with 
unilateral lower-limb amputations. Improved 
performance of these measures may reduce fall risk.  
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Table 1. Median (interquartile range) among fallers/non-fallers and level of amputation 

  
Fallers 
(n=37) 

Non-fallers 
(n=32) p-value 

Transtibial 
(n=36) 

Transfemoral 
(n=33) p-value 

Age (years) 47.0  (22.0) 40.0  (23.8) .255 49.5  (23.5) 42.0  (23.5) .198 
ABC (%) 86.0  (18.0) 97.0  (5.8) < .001* 96.0  (18.0) 91.0  (14.5) .420 
STS 11.0  (5.5) 12.5  (3.8) .044* 12.0  (5.8) 12.0  (4.5) .299 
F8WT (s) 16.8  (4.7) 14.7  (4.9) .022* 14.9  (5.6) 16.8  (4.8) .105 

* p < .05 
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