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ABSTRACT 
Complex Rehabilitation Technology (CRT) is the provision of medically necessary devices that require evaluation, 
configuration, fitting, and programming for a unique individual (NCART 2019). However, medical documentation 
for this process can be just as complex as the technology itself. One of the largest problems the world of CRT 
faces is that of funding and reimbursement for the technology that its clients need. Documentation is not uniform 
from clinic to clinic, and it can be difficult to numerically measure client need for different devices. In 2019, the 
estimated average time from initial evaluation to the delivery of equipment was 103.29 days (Schmeler, 2019). 
This is 100 days of people with mobility impairments using old or broken equipment, or no equipment at all. 
Clients often suffer during this time, while their risk for falls, decreased social participation, and reliance on others 
is extended for months. This paper aims to start the conversation regarding how to better measure client need, in 
order to decrease the amount of time that clients wait for their equipment while insurance deliberates on funding 
and documentation. 
 
METHODS 
The Continuing Education team from the University of Pittsburgh presented “Addressing Issues of Vagueness in 
Clinical Documentation for Wheeled Mobility & Seating” at the 2018 International Seating Symposium in 
Vancouver, and at the 2018 European Seating Symposium in Dublin. In each session, attendees were polled 
regarding their use of and opinions on the following clinical tools:  Manual Muscle Testing, Dynamometer, Timed 
Up & Go Test, Braden Score, Functional Independence Measure, 9-Hole Peg Test, Borg Perceived Exertion 
Scale, Functional Mobility Assessment, 10-meter Wheelchair Propulsion Test, Pain Disability Index, Posture and 
Postural Ability Scale, and Wheelchair User Shoulder Pain Index. 
 
For each tool, 4 scenarios were posed to attendees, regarding whether they had used the tool, thought the tool 
was relevant, thought the results would help justify interventions, and whether there was minimal administrative 
burden. Attendees responded their agreement or disagreement on a 4-point Likert scale. This paper aims to 
summarize those results and interpret that information as it pertains to clinical documentation for wheeled seating 
and mobility. 
 
Prior to being able to conduct this survey, it was necessary to put together a list of common clinical tools, used to 
measure various outcomes in a seating and wheeled mobility clinic. To begin, the tools used at the Center for 
Assistive Technology within the University of Pittsburgh were listed. These include the following:  Manual Muscle 
Testing, Dynamometer, 9-Hole Peg Test, Braden Scale, Functional Independence Measure, Functional Mobility 
Assessment, Timed Up and Go Test, Borg Rating of Perceived Exertion, and the Pain Disability Index. To add to 
this list, clinicians at seating and mobility clinics within The Ohio State University and the University of Michigan 
were consulted. This led to the addition of three additional tools:  10-meter Wheelchair Propulsion Test, Posture 
and Postural Ability Scale, and the Wheelchair User Shoulder Pain Index. This resulted in twelve tools to be 
included in the survey. 
 
RESULTS 
At the 2018 International Seating Symposium in Vancouver, BC, a total of 80 unique individuals participated in the 
polls during the session “Addressing Issues of Vagueness in Clinical Documentation for Wheeled Mobility & 
Seating.” Demographics were only collected for 26 of the 80, likely due to the timing of trying to get the polling 
website open. 22 were female, 4 were male. 10 were occupational therapists, 8 physical therapists, 1 engineer, 1 
researcher, 1 advocate, 4 in equipment/supply, 1 other. Participation in each individual question was not 
mandatory, so response numbers per tool ranged from 56 responses to 80 responses. The 12 tools above were 
included, and the same 4 scenarios were posed to attendees for each tool. 
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1. I use or have used this tool (Yes/No) 
 
2. This tool is clinically relevant and meaningful (strongly agree, 

agree, disagree, strongly disagree) 
 
3. The results would help me justify interventions (strongly agree, 

agree, disagree, strongly disagree) 
 
4. The tool has minimal administrative burden (strongly agree, 

agree, disagree, strongly disagree) 
 
A 4-point Likert scale was intentionally chosen so there would be no 
neutral midpoint. The results below show us that Manual Muscle 
Testing was used by the most participants. The most relevant tool 
was found to be the Posture and Postural Ability Scale. The tool that 
was thought to justify the most interventions was also the Posture 
and Postural Ability Scale. The Timed-Up and Go test was thought 
to be the least burdensome to administer.  
 

Tool 
% that agree or strongly 
agree tool is relevant 

% that agree or strongly agree 
tool helps justify interventions 

% that agree or strongly agree 
that the tool has minimal burden 

Manual Muscle Testing 91% 92% 84% 
Dynamometer 78% 74% 85% 
TUG 89% 83% 100% 
Braden 93% 94% 77% 
FIM 53% 47% 19% 
9-Hole 42% 38% 84% 
Borg 91% 84% 93% 
FMA 95% 91% 68% 
10m WPT 91% 95% 86% 
Pain Disability Index 94% 88% 68% 
PPAS 97% 97% 49% 
WUSPI 94% 92% 51% 
Figure 2: percentages of participants who found each tool relevant, helpful for justifying intervention, & minimally 
burdensome – ISS Vancouver 

  

Tool n use the tool 
Manual Muscle Testing 69 
Dynamometer 49 
TUG 45 
Braden 44 
FIM 36 
9-Hole 22 
Borg 18 
FMA 16 
10m WPT 16 
Pain Disability Index 16 
PPAS 4 
WUSPI 3 
Figure 1: n people who used each tool - 
ISS Vancouver 
 

Tool n use the tool 
Manual Muscle Testing 14 
Dynamometer 13 
9-Hole 10 
Braden 9 
FIM 9 
FMA 3 
TUG 3 
10m WPT 2 
Borg 2 
Pain Disability Index 2 
PPAS 1 
WUSPI 0 

At the 2018 European Seating Symposium in Dublin, Ireland, a 
total of 21 unique individuals participated in the polls during the 
session “Addressing Issues of Vagueness in Clinical 
Documentation for Wheeled Mobility & Seating.” 17 were 
female, 4 were male. 16 were occupational therapists, 1 
physical therapist, 1 engineer, 1 in supply/equipment, and 2 
selected other. Response number per tool ranged from 13 
responses to 20 responses. The same 12 tools above were 
evaluated, and the same 4 scenarios were posed to attendees.  
 
Manual Muscle Testing was again the most-used tool. Pain 
Disability Index was viewed as the most relevant tool, as well 
as the tool that would best help to justify interventions. The 
least burdensome tools were the 9-Hole Peg Test, Timed-Up 
and Go test, and the Borg Perceived Exertion Scale. 
 
 

Figure 3: n people who used each tool - ESS Dublin 
 



 3 

 

 
CONCLUSION 
While this convenience sample of CRT industry professionals obviously does not meet criteria for a scientific 
study, it does give us a snapshot view of the tools that clinicians are using in the field right now. It appears as 
though most clinicians use just a few tools during the documentation process. Adding more outcome 
measurements to the evaluation process may take more time on that day, but could potentially save the end user 
days, weeks, or even months of waiting for their medically necessary equipment. 
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APPENDICES 

1. Table of tools and brief descriptions of each 

Tool Usage/Measure 
Manual Muscle Testing Evaluation of a person’s strength and range of motion, performed by a 

clinician or physician. Major muscle groups are testing for active or 
passive range of motion, as well as strength in both flexion and 
extension (NIH, Kendall). 

Dynamometer For measuring grip strength. Client grips the tool one hand at a time 
and squeezes as tightly as possible. The tool then shows the force of 
the grip in either pounds or kilograms. Test is performed 3 times on 
each hand, and the average of each hand is reported. 

9-Hole Peg Test A board with 9 holes is placed in front of the client, who must then use 
one hand to pick up 9 pegs and place them one at a time in each hole. 
Once all 9 are placed, the client then removes them. The client is timed 
on this on the 2nd time on each hand. Tool is designed to measure 
dexterity and hand-eye coordination (Mathiowetz, 1985). 

Braden Scale Scale for measuring a client’s risk of developing a pressure sore. It is a 
combination of patient-reported questions, and clinician or physician 
observations (Braden, 1988). 

Functional Independence 
Measure (FIM®) 

18-item tool measuring a client’s ability to perform Activities of Daily 
Living (ADLs) and Instrumental Activities of Daily Living (IADLs). The 
tool attempts to discern how much assistance a client needs to perform 
these tasks (Uniform Data System for Medical Rehabilitation, 1997). 

Functional Mobility 
Assessment (FMA) 

10-item, self-report tool measuring a client’s ability to perform Mobility 
Related Activities of Daily Living (MRADLs). The tool is designed to 
follow clients over time, as their mobility and mobility devices change 
(Kumar, 2013). 

Timed Up and Go Test 
(TUG) 

Walking test used to examine a client’s mobility, gait, and balance. 
Observer uses a stopwatch to measure the time it takes for the client to 
rise from a chair, walk 3 meters, turn around, walk back 3 meters, and 
sit back down (derived from Get up and Go test, Mathias, 1986). 

Borg Rating of Perceived 
Exertion 

Measurement of physical activity intensity, as reported by the client 
after performing some type of physical activity. The scale ranges from 
6-20, with descriptors from “very, very light,” to “very, very hard” (Borg, 
1982). 

Pain Disability Index Measures the impact that pain has on the ability of a person to 
participate in life activities (Pollard, 1984). 

10-meter Wheelchair 
Propulsion Test (WPT) 

Simple test to evaluate the wheelchair mobility of manual wheelchair 
users. The time taken to propel 10 meters is recorded, as well as the 
number of propulsion cycles (Askari, 2013). 

Posture and Postural Ability 
Scale (PPAS) 

A tool developed in the 1990’s that allows posture and postural ability to 
be assessed separately. It was updated in 2011 to modify the levels of 
ability and the quality of posture (Pope, 2007). This test is performed by 
a clinician or physician. 

Wheelchair User Shoulder 
Pain Index (WUSPI) 

A 15-item tool designed to measure shoulder pain in people who use 
wheelchairs, while performing daily activities (Curtis, 1995). 
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2. Manual Muscle Testing Procedures 

 

3. Dynamometer Norms 
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4. Nine-Hole Peg Test Norms 

 

5. Braden Scale - Copyright, Barbara Braden and Nancy Bergstrom, 1988.  Reprinted with permission. All 
rights reserved. 
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6. Functional Mobility Assessment (FMA) 
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7. Borg Scale of Perceived Exertion 

 
8. Pain Disability Index 
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9. 10m Wheelchair Propulsion Test 

 
 

10. Posture and Postural Ability Scale 
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11. Wheelchair User Shoulder Pain Index (WUSPI) 

 


