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INTRODUCTION 

The vestibular system provides critical information 
regarding the position of the body in space. The ability 
to receive and process that information is known as 
Vestibular Sensory integration (VSI). People with 
lower limb amputation have a significant loss of 
afferent somatosensory information due to loss of 
proprioceptors within the limb; therefore utilizing the 
information from the visual and vestibular system 
becomes more critical during static and dynamic 
activities. Previous work has shown a relationship 
between VSI and performance-based mobility,

1
 but 

this relationship has not been explored in the limb 
loss population. The purpose of this study is to 
determine the relationship of VSI on mobility in 
unilateral transtibial amputees (TTA). 

 

METHOD 
Subjects: A convenience sample of 26 healthy 
community ambulators with unilateral TTA were 
recruited to participate in a study conducted at the 
2015 Amputee Coalition National Conference in 
Tucson, Arizona.   
Procedures: The participants answered questions 
regarding history of vestibular symptoms. Visual 
acuity and sound protective sensation were assessed 
and the Modified Test of Sensory Interaction and 
Balance (mCTSIB) was performed. Mobility was 
assessed using the PLUS-M

TM
 12-Item Short Form (v 

1.0) and the Timed Up and Go (TUG) test. 
Data Analysis: Statistical analysis was performed 
using SPSS version 22 (SPSS Inc., Chicago, USA). 
Chi-Square, Odds Ratio, and T-Test were performed 
to determine differences between the normal sensory 
integration (NSI) and impaired VSI cohorts (IVSI), as 
classified by mCTSIB performance.as classified by 
mCTSIB performance. 

RESULTS 

Based on pass/fail performance on the mCTSIB 
subjects were classified into cohorts: two subjects 
(8%) were classified as having visual dependence, six 
subjects (23%) were identified as IVSI, and eighteen 
(69%) were classified as NSI. The IVSI cohort were 
significantly different from the normal cohort with a 
greater percentage having diabetes (p=.024) and 
history of vertigo (p=.05), greater waist circumference 
(p=.004), and decreased sound limb sensation 
(p=.024). Participants with either diabetes or impaired 
sound limb sensation were 8.75 times more likely to 
have IVSI (CI 1.2, 63.4).  

 

Mobility was significantly lower in participants with 
IVSI (Table 1). The IVSI cohort performed the TUG a 
mean of 1.7 seconds slower than the NSI cohort. The 
PLUS-M

TM
 t-scores for the IVSI cohort (percentile 

rank = 63.9%) was a mean of 5.2 points lower than 
the NSI subjects (percentile rank =83.2%). 

DISCUSSION 

This is the first study to examine the contributions of 
vestibular sensory integration to mobility in those with 
lower limb amputation. Those participants with IVSI 
presented with greater co-morbidity, greater central 
adiposity, impaired intact foot sensation, and poorer 
self-perceived mobility and daily mobility compared to 
the NSI cohort.  
The TTA subjects that participated in this study were 
active community ambulators that performed the TUG 
faster than previously reported.
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 Screening for VSI 

can differentiate mobility performance in the active 
lower limb amputees.   

 

CONCLUSION 

These results suggest that a strong relationship exists 
between IVSI  and mobility limitation in people with 
unilateral transtibial amputation, particularly if 
sensation deficits and/or diabetes are comorbidities. 

CLINICAL APPLICATIONS 

Screening tests such as the mCTSIB should be part 
of the prosthetic rehabilitation standard of care for 
individuals with lower limb loss. The capacity to 
identify contributing factors for balance will promote 
targeted rehabilitation and prosthetic treatments that 
will maximize mobility and prosthetic performance.  
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 IVSI 
(n= 6) 

NSI 
(n= 18) 

 
p 

 
TUG   (sec) 

 
11.0 + 2.5 

 
9.3 + 2.0 

 
0.04* 

 
PLUS-M

TM 
(T-score) 

 
53.9 + 7.8 

 
59.1 + 9.2 

 
0.03* 

 

Table 1. Mobility differences in cohorts with impaired 

vestibular integration (IVSI) and normal sensory integration 
(NSI). Mean values + standard deviation shown. *T-test 
significant at p <.05 level. 


