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INTRODUCTION 

Physical activity, e.g. daily step counts and time spent 
at various levels of physical activity, has been 
objectively assessed using accelerometers in multiple 
patient populations. To reduce the risk of chronic 
health conditions, recommendations are for adults to 
take ≥10,000 steps per day and participate in ≥150 
minutes per week of moderate-intensity (~50 steps 
per side/minute) physical activity or ≥75 minutes per 
week of vigorous-intensity (~65 steps/side/minute) 
physical activity (Abel, 2011; Liu, 2016). In patients 
utilizing a lower extremity prosthetic device, socket fit 
discomfort may result in reduced physical activity. The 
objective of this study was to determine if socket fit 
comfort helps to predict physical activity level as 
obtained with accelerometers among amputees. We 
hypothesized that greater socket fit discomfort would 
predict lower step counts and less minutes spent in 
higher-intensity physical activity. 
   

METHODS 
Participants: 50 prosthetic users, aged 18-85 years, 

with a unilateral transtibial amputation were included 
in this study funded by the OPERF. Individuals with 
bilateral amputations or with weight-bearing 
restrictions of the residual limb were excluded. The 
project was approved by the University of Delaware 
Institutional Review Board for Human Subjects; all 
individuals signed an informed consent.   

Procedures: Participants provided demographics 

information, including medical history and 
medications, and filled out the Socket Fit Comfort 
Score (Hanspal, 2003). The Cumulative Illness Rating 
Scale (CIRS; Hudon, 2005), which is a measure of 
comorbidity burden, was completed. Participants wore 
a StepWatch 3 activity monitor around the prosthetic 
pylon for 7 days following the examination; average 
daily step count, as well as percentage of time in low 
(1-30 steps/minute), medium (30-60 steps/minute), 
and high (≥60 steps/minute) intensity activity, was 
extracted from the monitor. Individuals with at least 5 
days of activity monitor data were included (n=47).    

Data Analysis: Linear regression modeling was used 
to explore relationships between SFCS and average 
daily step count and minutes per week spent in 
various intensities of physical activity, while controlling 
for sex, age, time since initial amputation, and 
comorbidity burden (p<.050). 

RESULTS 

Sixty-six percent of the sample was male (n=31). 
Mean age was 58.5±12 years, mean time elapsed 

since the initial amputation was 12.7±14.5 years, and 
the mean CIRS was 11.0±6.7 points. Participants 
walked on average 5491±4043 steps/day; they spent 
an average of 1170±577 minutes/week performing 
low-intensity activities and 341±265 and 111±134 
minutes participating in medium- and high-intensity 
activities, respectively (based on StepWatch 
categorization using steps/minute of the prosthetic 
limb). Covariates explained 35.2% (p=.001) of the 
variance in average daily step count, while SFCS 
explained an additional 8.3% of the variance in step 
count (p=.018).  SFCS explained 7.8% (p=.037) of the 
variance in number of minutes spent in high-intensity 
activity, but did not explain any of the variance in 
number of minutes spent performing low- or 
moderate-intensity activity (p>.050). Our hypothesis 
was supported as lower SFCS predicted decreased 
daily step counts and reduced high-intensity activity.  

 

DISCUSSION 

Previous research has evaluated the impact of 
various socket designs on clinically important 
outcomes (Safari and Meier, 2015), but there has 
been less research on patient-perception of socket fit 
and its relationship to outcomes.  Given that 
amputees are at higher risk for chronic health 
conditions, and based on these data are not meeting 
physical activity daily step count recommendations 
(i.e. 55% of recommendation), practitioners need to 
identify modifiable factors that if addressed, may 
promote movement. It appears that SFCS may be an 
important modifiable factor for increasing physical 
activity, particularly time spent in high-level activity.        
 

CONCLUSION 

Socket fit comfort is independently associated with 
physical activity, as assessed via accelerometers.  

CLINICAL APPLICATIONS 

Future longitudinal work may determine if improved 
socket fit comfort through prosthetic adjustments 
increases the number of steps taken per day and/or 
the number of minutes spent in high-intensity activity. 
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