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INTRODUCTION 
Use of outcome measures is critical for documenting 
patients’ baseline function, mobility, and health and 
for measuring changes after provision of a device 
(such as a transfemoral prosthesis). However, use of 
instruments suited to measuring important changes is 
challenged by a relative lack of information about how 
to interpret outcome measures in clinical situations 
(Condie, 2006). Measurement of patients over time 
requires outcome measures that are consistent when 
patients’ are not changing. Instruments selected for 
such purposes should possess evidence of reliability, 
stability, and detectable change (Resnik, 2011). 
Evidence of reliability and stability indicate that 
changes in scores can be attributed to changes in 
patients’ outcomes rather than instrument errors, 
administration variations, or normal day-to-day 
fluctuations. Estimates of detectable change are 
needed to determine if changes in scores between 
two time points exceed the variations or uncertainties 
inherent in all outcome measures.. Such information 
is not presently available for many outcome measures 
suited to use in prosthetic clinics. The purpose of this 
study was therefore to assess the reliability, response 
stability, and detectable change of instruments suited 
to measuring persons with transfemoral amputation 
(TFA). This information is needed to appropriately 
interpret these measures in clinical practice and to 
power future research studies.   

METHOD 
A repeated-measures analysis of two baseline 
evaluations (spaced 1 week apart) was conducted as 
part of a larger comparative effectiveness study. 
Persons with unilateral TFA were recruited from local 
clinics. Inclusion criteria were age 45-75yrs, weight < 
275lbs, K-level 3, > 2yrs post-amputation, > 6mo on a 
comfortable socket, and daily use of a prosthesis with 
a non-microprocessor knee. Exclusion criteria were 
other major limb amputations, open wounds on the 
residual limb, and full reliance on an assistive device 
for ambulation. A suite of outcome measures that 
included both physical performance tests and patient 
surveys was administered. Instruments were 
sequentially administered by the same investigator 
during each session. Rest was provided to subjects 
between tests, as needed. Collected data were tested 
for normality. Test-retest reliability, response stability, 
and estimates of change were quantified with 
intraclass correlation coefficients (ICC(3,1)), standard 
errors of measurement (SEM), and minimum 
detectable changes (MDC), respectively. Analyses 
were performed using Stata/IC 12.1. 

RESULTS 
Twelve male participants (ages 49-73yrs, time since 
amputation 4-44yrs) were included in the study. Mean 
time between assessments was 7.4 (SD=0.8) days. 
All measures showed sufficiently normal distributions 
(>0.05) to proceed with analyses (Table 1). 

Measure ICC SEM MDC 

Physical performance 
Step activity monitor (steps/d) 
Timed up and go (sec) 
Timed up and go - fast (sec) 
Timed stair test (sec) 
Timed ramp test (sec) 
Obstacle course (min) 

 
0.85 
0.91 
0.83 
0.65 
0.68 
0.99 

 
363 
0.42 
0.70 
1.87 
1.82 
1.18 

 
846 
0.98 
1.64 
4.37 
4.25 
2.76 

Patient surveys 
PEQ-MS 
TAPES-Aesthetics 
TAPES-Weight 
TAPES-Functional  
ABC 
PROMIS-Global (Physical) 
PROMIS-Global (Mental) 
PROMIS-Physical Function 
PROMIS-Fatigue 

 
0.58 
0.69 
0.79 
0.62 
0.83 
0.70 
0.88 
0.88 
0.91 

 
0.26 
1.38 
0.36 
1.76 
4.86 
3.41 
2.12 
1.68 
1.81 

 
0.61 
3.22 
0.83 
4.10 

11.33 
7.95 
4.95 
3.92 
4.23 

Table 1. Estimates of reliability, response stability, and 
detectable change for studied outcome measures. 

DISCUSSION 
Performance tests generally showed better reliability 
than surveys, but all measures exhibited moderate-to-
good reliability (ICC>0.58). Relative response stability 
(SEM/mean) varied, but was lower for surveys (4-9%) 
than performance measures (4-17%). Relative 
detectable change (MDC/mean) was approximately 
10% for the TUG, obstacle course, and PROMIS 
measures; 15% for TUG-fast and ABC; 20% for PEQ-
MS and TAPES subscales. For the timed stair test, 
timed ramp test, and step counts it exceeded 20%, 
suggesting large changes in times or steps would be 
required to indicate outcomes had changed. 

CONCLUSION 
Use of reliable instruments with known estimates of 
detectable change will enhance provision of prosthetic 
care and interpretation of patient outcomes over time. 

CLINICAL APPLICATIONS 
The findings of this study will help prosthetists use 
instruments and interpret their scores when assessing 
function, mobility, and health of persons with TFA.  
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