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INTRODUCTION 
The Medicare Functional Classification Level, or K 
Level, is required by third-party payers to categorize 
amputees based on their potential functional 
ambulation ability (HCFA Common procedure Coding 
System HCPCS 2001, 2001). Suitable components 
are prescribed based on an amputee’s K level. 
However, Medicare has not established a method to 
determine K levels.  Classification is currently based 
on patient-reported questionnaires (Stepien et al., 
2007) or in-clinic evaluations that do not adequately 
capture real-world function (Hafner and Sanders, 
2014). The subjectivity of current methods can result 
in discrepancies in patient’s classifications (Gailey et 
al., 2002), a factor that has become a significant 
problem with the increases in Medicare audits.  

Activity monitors can measure real world function, 
including step count. Accelerometer-based monitors 
have been shown to accurately count steps in 
amputees, particularly for walking faster that 0.75 m/s 
(Ramstrand and Nilsson, 2007). One such activity 
monitor, the Fitbit® OneTM, is wireless, lightweight, 
low cost, readily available commercially and its data 
can be accessed by both patients and clinicians.  

Of particular interest for this study was distinguishing 
between K2s and K3s given the frequency these 
prosthetic components are prescribed. A key differing 
characteristic is that K3 amputees have the ability to 
walk with variable cadences, while K2 amputees do 
not. Cadence is calculated as the number of steps per 
minute. The purpose of this study was to develop and 
begin to evaluate a quantitative method for classifying 
K2 versus K3 levels based on real-world step activity.  

METHOD 
Subjects: 13 unilateral amputees were recruited for 
this IRB approved study. 11 subjects (7 male, 4 
female; 47 ± 13 yrs; 68.8 ± 3.1 in; 194.8 ± 53.2 lbs) 
were classified as K3 by the prosthetist and 2 
subjects (males; 66 ± 11 yrs; 70.5 ± 3.5 in; 210 ± 12.7 
lbs) were classified as K2. Of the K3s, 5 were above 
knee and 6 below knee. Both K2s were below knee.  

Apparatus: All step activity was recorded via a Fitbit® 
OneTM attached near the ankle of the prosthesis.  

Procedures: First, subjects came to the clinic for an 
assessment visit where they were equipped with a 
Fitbit® OneTM. Walking speed was determined via a 
10-meter walk test.  Then, subjects were sent home 
with the Fitbit® OneTM for a 7 day observation period.  
Subjects were instructed to perform their regular daily 
activities, wearing the device at all times that they 
were wearing their prosthesis. Once the Fitbit® OneTM 
was returned, minute-by-minute step count data were 
extracted from the device via FitaBase, a cloud-
based, fee-for-service data aggregation platform.    

Data Analysis: For each subject, self-selected walking 
speed was calculated from the 10-meter walk test. 
From the 7-day observation period, the total number 
of steps taken and cadence at each minute were 
calculated. The number of occurrences of each 
cadence was calculated, and then cadence was 
binned (bin 1 = 0-10steps/min; bin 2 = 11-20 
steps/min, etc.). A Weibull pdf was fit to each 
histogram, and the scale parameter (measure of 
distribution’s spread) was calculated to quantify each 
subject’s ability to walk at different cadences.  

RESULTS 
All subjects walked at or above 0.75 m/s, with K2s 
walking slower than K3s (0.81 ± 0.08 vs. 1.19 ± 0.21 
m/s). K2s took fewer total steps during the 7-day 
observation than K3s (19,912 ± 11,554 vs. 34,423 ± 
25,609 steps). K2s had a lower scale parameter than 
K3s (29.1 ± 3.3 vs. 36.4 ± 7.3) (Figure 1).   

 
DISCUSSION 
The results suggested that step count-based 
measures recorded via a Fitbit® OneTM can be used 
to objectively differentiate between K2 and K3 level 
amputees. The small K2 sample size made it difficult 
to fully evaluate the method, but future work will 
recruit more K2 subjects to strengthen the findings.  

CONCLUSION 
This study introduced a method to objectively classify 
K2 and K3 level amputees based on their total 
number of steps and frequency of cadence change 
over a week long observation period of daily activities. 

CLINICAL APPLICATIONS 
The method presented in this study may provide a low 
cost, objective, clinically viable way to effectively 
classify K2 and K3 level amputees.    
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Figure 1: Cadence change histograms with Weibull pdf for an 
example K2 and K3 subject.  Larger scale parameter (wider 
spread) indicates subjects walked at variable cadences.    
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