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INTRODUCTION 

The Timed-Up-and-Go (TUG) test is a commonly 
used performance-based outcome measure to assess 
mobility in people with lower limb amputation (LLA) 
(Dite, 2007; Resnick, 2011; Schoppen, 1999; Wong, 
2015), and the Centers for Disease Control (CDC) 
cites a 12 second performance threshold on the TUG 
as a prediction of elderly who may be at increased fall 
risk. The value of the TUG in providing information on 
strategies employed by prosthetic users is enhanced 
when it’s component sub-tasks are assessed; sit to 
stand transitions, a 180° step turn, and linear walking. 

The purpose of this study was to identify variables 
that contribute to performance on a component TUG 
(cTUG) requiring greater than 12 seconds, which may 
indicate that a person with LLA could be at increased 
fall risk.     

METHOD 
Subjects: A convenience sample of 52 community 
ambulators with unilateral LLA with a mean age of 51 
± 13 years, were recruited at a national amputee 
conference.  

Procedures: Subjects performed 4 trials of the cTUG; 
turning twice toward and away from their prosthetic 
limb. A total time to perform the test was recorded, as 
well as 5 cTUG interval times: 1) sit to stand, 2) walk 
entering the turn, 3) 180° turn, 4) walk exiting the turn, 

5) turn to sit. A custom mobile software application 
was used to capture the interval times. Research 
personnel recorded demographics, anthropometrics, 
bilateral hip extensor strength, hip extension range of 
motion (ROM), and single limb balance. 
 
Data analysis: SAS Version 9.4 statistical software 
was used to provide descriptive statistics of the 
sample. Mann Whitney U analysis was performed to 
compare group performance, and backward multiple 
linear regression analysis was utilized to obtain the 
contribution of each variable to mobility and fall risk. 
 

RESULTS 

Participants were categorized into low fall risk (LFR) 
and increased fall risk (IFR) based on the 12 second 
threshold.  Sixty-nine percent of people with LLA were 
classified as LFR, and 31% categorized as IFR. 
Within the IFR cohort, 38% (n=6) were amputated at 
the transtibial level and 63% (n=10) were 
transfemoral. The IFR group were older (p<0.01), had 
greater comorbidities (p<.003), and a larger waist 
circumference (p<.04).  Those classified as IFR also 
performed the cTUG significantly slower in total time 
(p<.001) and within each component (p<0.001), had 
poorer prosthetic single limb balance (p=.04), and had 

weaker residual limb hip extensors (p=.006) when 
compared to the LFR group. A backward regression 
model indicated a significant contribution of level of 
amputation (p=.009), waist circumference (p=.02), 
and residual limb hip extensor strength (p=.02) to 
performance on the cTUG. Cause of amputation was 
not a significant predictor of cTUG performance.  

 

DISCUSSION 

Using the 12s. performance threshold, individuals 
classified as IFR had a mean cTUG time of 14.43±3.2 
s., and those at LFR had a mean time of 9.74±1.6 s. 
This is in contrast to the only previous study using 
TUG for fall risk assessment in amputees, where a 
TUG time of greater than 19s. was indicative of 
increased fall risk. (Dite, 2007) 

CONCLUSION 

Despite the fact that these subjects were community 
ambulating prosthetic users, almost 31% were at an 
increased risk for falling according to CDC standards. 
People classified as IFR presented a more proximal 
level of amputation, greater central adiposity, and 
weaker residual hip extensors.  
 

CLINICAL APPLICATIONS 

 This study suggests that modifiable physical therapy 
intervention such as residual limb strength training, 
single limb balance and body weight education may 
improve basic mobility and reduce the risk of falls in 
lower limb prosthetic wearers. 
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