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Continuing Education Credits

© Permobil 2018

Occupational Therapy

• The Permobil Academy is an AOTA approved provider of continuing education 
for occupational therapy by the AOTA

• This program awards occupational therapists and occupational therapy 
assistants 0.2 CEU

• The assignment of AOTA CEUs does not imply endorsement of specific course 
content, products, or clinical procedures by AOTA

© Permobil 2018
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Physical Therapy 

The Permobil Academy has met the criteria for ProCert CEUs and the states that 
accept ProCert CEUs for physical therapists
• The Permobil Academy has also met the criteria for the individual states that do 

NOT accept ProCert CEUs for physical therapists
• Please visit the Permobil Academy page at www.permobilus.com for a list of 

state approvals
• This program awards physical therapists and physical therapy assistants 0.2 

CEU

© Permobil 2018

In order to obtain CEU credits, 
participants must COMPLETE ALL 3 
criteria:

1. Attend the entire course
2. Sign in and out
3. Complete an on-line course 

assessment following course 
completion with 2 weeks

* Failure to complete each and every 
criteria will result in NO CEUs being 

awarded! 
© Permobil 2018

Completion Requirements 

© Permobil 2018



03/08/2018

4

• Identify 2 barriers to end-users’ access to technology and discuss 2 
options of how to overcome them.

• Describe 2 ways that poor manual wheelchair configuration can 
lead to compensation during propulsion by the wheelchair end-user 
and 2 evidence based clinical/equipment recommendations to help.

• Using the ICF model, describe 3 ways that smart technology can 
positively affect health outcomes for the wheelchair user

Course Objectives

© Permobil 2018

• List 3 recommendations from research about how power seat 
functions should be applied in evidence based practice to mitigate 
risks for pressure injury and shoulder pain/impairments.

• Summarize 3 key points from research about power seat function 
utilization, and discuss 2 possible clinical/equipment 
recommendations to improve effective utilization of power seat 
functions.  

• List 3 examples of linking clients’ needs with technology 
recommended in clinical documentation.

Course Objectives

© Permobil 2018

© Permobil 2018
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(Andriaasen, Asbeck, 
Lindeman, vand der Woude, 
de Groot, & Post, 2013)

What is Evidence Based Practice

© Permobil 2018

Best 
Practices

Current 
research

Clinical 
Experience

Needs, values, 
& preferences 
of those who 
are affected

A Good Match Between the User and the Device is Essential

Importance of a Good Match

© Permobil 2018

The wheelchair is reported as the most commonly limiting factor, followed by physical 
impairment and physical environment.  The wheelchair is the most important mobility device used 
by persons with SCI and the one that users most associate with barriers. It is interesting to note 
that subjects identified their wheelchair as more limiting to participation than their impairment. 
Subjects see inadequate technology as the factor preventing them from doing more.

Chaves, E.S., Boninger, M.L., Cooper, R., Fitzgerald, S.G., Gray, D.B., Cooper, R.A., Assessing the influence of 
wheelchair technology on perception of participation in spinal cord injury. Arch Phys Med Rehabil 2004; 85:1854-1858



03/08/2018

6

• Funding
• Funding policy limitation

• Limitations of private insurance coverage

• Individual client financial limitations

What are barriers to best practice?

© Permobil 2018

• Policy, coding, coverage and payment have always lagged behind technology.
• Since the implementation of DMEPOS competitive bidding by CMS, the 

expansion of policy, coding, coverage and payment has not only stopped, it 
has regressed.

• CMS is very resistant to do any expansions, new codes, coverage, etc. that 
could negatively impact their ability to competitively bid.

• In addition, they have used the data from competitive bidding to implement 
severe payment cuts that may stifle innovation and access to technology.

Funding versus Technology

© Permobil 2018

How does this impact our practice?

• If funding drives practice, then… 
• Funding over-rides clinical reasoning

• Funding over-rides client need

• Funding over-rides best practice

• Industry professionals (ATPs & Licensed Clinicians)
• Ethical and professional responsibility to clients; to demonstrate value in CRT; 

empower clients to express value to payers and policy makers

• Research, innovate, prescribe most effective solutions for clients based on 
best practice

Don’t confine your practice to policy

© Permobil 2018
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1. Provide competent, timely, high-quality equipment and services to meet the 
physiological and functional needs, as well as the goals, of the consumer.

2. Present the consumer with complete information on the choices of available 
equipment, pricing, funding options and the consumer’s financial 
responsibility. Educate about options

3. Accept the responsibility to expand and improve professional knowledge and skills, 
so the consumer receives the most appropriate technology and service available.

NRRTS Code of Ethics includes

© Permobil 2018

Keep client needs foremost
Allow client to make informed 
decisions

RESNA Code of Ethics
APTA Code of Ethics
AOTA Code of Ethics

• Pre-conceived ideas, attitudes, or practice patterns of the clinician and supplier
• Path of least resistance; what’s easier

• What we’re accustomed to doing

• Pick lists

• Clinician/Supplier knowledge about available technology & how best utilization

• Skill of the team in navigating funding barriers to get to best outcomes
• Utilization of Resources – Technology, Clinical, Alternative Funding 

• Leveraging available Upgrade Programs and ABN opportunities

• Documentation skills

• Working together through the Appeal Process 

What may be other Barriers to Best Practice?

© Permobil 2018

HOW DO WE GET THERE?

Who is the largest stakeholder in the equipment selection process?

KEEP THE MAIN THING, THE MAIN THING!
Who are we here for?

What are we here for?

Client SW/Case MgrPhysician
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The Role We Play: Clinicians 
and Providers
1. Facilitate appropriate choices for clients.

Provide trial and evaluations.
Talk about the options for mobility and seating.

2. Provide equipment that will maximize long-term 
performance, function, participation and health.

3. Consider lifestyle and client feedback and goals.
Mobility and seating should NOT dictate 
lifestyle… LIFESTYLE should dictate the type 

of equipment we need!

Don’t make assumptions…

Practice your listening skills…often, the 
client does know best!

4. Educate the client and stay educated ourselves!

• Discuss all options – including those not routinely 
covered by the client’s funding support.

• Discuss funding coverage criteria, benefit 
requirements and limitations.

• Prioritize features and components desired.
• Discuss items that may be added later when 

more funding becomes available.
• Focus on client goals and functional outcomes

“What does my client need this 
equipment to do for them?”

Final Product Selection & Recommendation

© Permobil 2018

• Team Input ………. Client Decision

Implementation…  How do we do this?

© Permobil 2018

The real value of this class 
comes from what you will do 

differently in your practice when 
you get back to the clinic.
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If you believe in what you 
do, then do what you 

believe!

Develop education materials for consumers on options:

© Permobil 2018

• Alternative Funding Sources
• Develop resources for your clients

• Permobil Foundation

• Private Pay
• ABN Options

• Upgrade programs from manufacturers

• Demo chair sales

• Go Fund Me

• Trust Funds

• Permobil Care Credit

• Appeal – All insurances have a process
• Local Re-Use Programs

© Permobil 2018

Examples:

Colorado University and 
Assistive Technology Partners
http://www.at-

partners.org/ATFunding/

CHKD, Virginia Beach – Handouts on 
Resources for Funding and 
Alternatives When You Get a Denial
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• Both the Clinical Practice Guidelines (CPG) and the RESNA 
Position Paper provide evidence-based recommendations:
• CPG Recommendation #7:  “Provide manual wheelchair 

users with SCI with a high-strength, fully customizable 
manual wheelchair made of the lightest possible material.”

• RESNA Paper:  “The person cannot conform to the 
wheelchair, but the wheelchair must conform to the 
individual.

The wheelchair should be fit to the exact 
measurements of the individual

Manual Wheelchair Configuration

© Permobil 2018

Configuration: Positioning & Roll Efficacy

© Permobil 2018

• Repetitive Strain Injuries (RSI)
• Up to 73% reported incidence

• Longer the time since injury, greater chance of reported pain

• Shoulder is the most commonly reported site of injury

• Causes?
• Manual wheelchair propulsion (biomechanics/fit, weight, technique, duration)

• Transfers

• ADLs

Why it Matters

© Permobil 2018

What can 
we do 

about it?
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• Fitting across all dimensions (length, width, height)
• Proportional to the individual
• Includes frame configuration, not just seat sling 

width/depth
• A proper fit influences the forces needed to propel 

the chair 
• By configuring the w/c to the individual, the 

preservation of upper limb function is maximized:
• Shoulder is more likely to be in an anatomically 

neutral position
• Propulsion forces are minimized

Configuration: Ability to Fit the Chair to the Person

© Permobil 2018

When Chairs are Not Properly Fitted

© Permobil 2018

• When chairs are not fit properly on all 
dimensions, people seem to be 
surviving, right?
• RIGHT! But they are compensating 

all the time!

• May not realize that they are at a 
disadvantage

• Poor configuration leads to 
compensation by the end user

• Applies to posture & propulsion

• What happens when it is optimal?
• Chair is balanced for each person’s anatomy
• Center point of the trailing front caster is 

usually lined up with frame depth
• By keeping frame depth at the same 

proportion as the upper leg, the wheelbase 
will be proportional

• What happens when it is suboptimal?
• Caster loading
• Anterior instability
• Impaired maneuverability
• Time to re-evaluate

Configuration:  Frame Depth

© Permobil 2018
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• Best Practice:
• Match the popliteal crease to the front 

bend of the frame

• Increase the Center of Gravity (COG) 
proportionally 

Configuration: Frame Depth

© Permobil 2018

Seat depth is all about 
maximizing pressure 
redistribution without 
interfering with the lower leg

Frame depth should mirror 
client proportional to upper 
leg

© Permobil 2018

32.00”
32.00”

Increase the wheelbase
Improve wheel access
Maintain overall footprint of wheelchair
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• What happens when it’s optimal?
• Stable base

• Person sits in the chair, not on it

• Good wheel access

• What happens when it’s sub-optimal?
• Reaching for the wheels

• Develop postural asymmetries

Vertical Center of Gravity

© Permobil 2018

• Best Practice:

• Rear STF: palm or fingertip to hub

• 100-120 degrees of elbow flexion at top of 
rim

• Seat Slope: static and dynamic 
stability/reaching

• Front STF: ground clearance and lower leg 
length (17.5”–19”)

• Every 5 degrees knee flexion = appox 0.5” 
lower FSTFH

Vertical Center of Gravity

© Permobil 2018

Impact of seat slope

© Permobil 2018
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Use the Frame to Help

© Permobil 2018

Positive Effects of The Ergo Seat – You Sit Deeper

© Permobil 2018

Improved wheel access

3/4”
3”

Positive Effects of The Ergo Seat – Less Abdominal Pressure

Contouring of the seat ensures a larger 
angle between seat and seat-back. 

Result = Less pressure on the internal 
organs in the abdominal area

3”
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Positive Effects of The Ergo Seat – Stability

© Permobil 2018

• Improved and Maintained Posture 
during Propulsion- Reduces 
Shearing/ Sliding

• A stable base from which to absorb 
the counter forces of self propulsion

Positive Effects of The Ergo Seat – Stability

© Permobil 2018

• Greater Stable Torso Flexion allows 
individual to achieve a more 
powerful propulsion by using the 
weight of the torso - ex: climbing up 
a ramp

• Reduces Tippyness by allowing for a 
more forward head position while 
climbing

Positive Effects of The Ergo Seat – Pressure Redistribution

• Load the proximal thigh, neutral 
pelvis less sacral/coccyx pressure

• Contouring of seat to match the 
buttocks

• Frame is a positioning tool rather 
than a contoured base

• ROHO, Vicair, Varilite, Jay Extreme 
assume the shape under load from 
the user

• Score Cushions with Solid Bases 
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Case Example – Mobility Management

© Permobil 2018

• 43 y/o male; VP of Sales; active 
quad rugby player; frequent car 
transfers throughout the day

• C6-7 ASIA A SCI; 25 years s/p 
injury; LE atrophy

• H/o pressure ulcer 4 years ago; 
resolved via surgery

• H/o using ultra-lightweight w/c. 
Current w/c is functional.  Open 
frame design.

• Concerns w/ Present W/C:
• Requires 3.5” seat slope for trunk 

stability
• Tendency to slide into post tilt and 

lumbar kyphosis, especially 
during propulsion

• Frequent need to reposition LE’s
• W/c pitching forward when going 

downhill

Case Example – Mobility Management

© Permobil 2018

Major Goals for New W/C:

• Manage post pelvic tilt & lumbar 
kyphosis, 

• Reduce need to constantly 
reposition LE’s, 

• Support active lifestyle
• Prevent RSI

W/C Provided:

• TiLite TR with tapered  Ergo Seat
• Decrease weight 

• Maximize push efficiency of frame

• Utilized CAD drawing created off 
order form to see how much frame 
depth could be added w/o affecting 
functional footprint 

Improved Positioning

•Maintained RSTF 15”- but now able 
to use rear of seat

•More neutral pelvis; Femurs closer to 
level

•Sitting all the way to back of seat; Not 
sliding out

•Improved back support
•Reduction in pressure on ITs

© Permobil 2018
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© Permobil 2018

Improved propulsion 
efficiency

Due to improved:
• Wheel access
• Frame length & CoG

unweighting casters
• Postural stability

© Permobil 2018

Improved front stability & balance of 
w/c due to: 

•Ergo seat

•Lower COG

•Added frame depth = unweighting 
casters

Less frequent need to reposition LEs 
due to:

•Ergo Seat

•Seat taper

•Improved chair stability

This is the first chair I have 
ever felt like I sit into, 
rather than on top of.
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• Who would benefit from a K0005 chair?  Why?
• Evaluation for mobility device includes ruling out 

“least costly” alternatives that are equally effective

• A chair that’s not individually configured is NOT 
equally effective.

• Consider ability to configure chair for better posture 
and mobility

• Any person who cannot safely, efficiently, and 
independently complete MRADLs with an assistive 
device or lesser w/c…
• In all environments

• Regardless of level of fatigue 

Ultralight Wheelchairs

© Permobil 2018

• Individually configured seat/frame dimensions, not available on any lesser wheelchair, are 
critical for necessary positioning and function in the wheelchair as follows. 

• The seat width and seat sling depth dimensions specified are required to accommodate for 
client’s anatomical measurements and to facilitate appropriate positioning, postural support 
and pressure relief when seated in the wheelchair.  

• The seat width, rear seat-to-floor height, and center of gravity specified, together provide 
optimal axle position for propulsion - individually measured and configured - for optimal 
push-rim biomechanics for [CLIENT].

• [CLIENT] also requires Front and Rear Seat-to-Floor Height dimensions specified in order 
to:

• Accommodate for [CLIENT]’s height/leg measurements
• Assist with proper position and balance in the wheelchair

Individually configured seat, frame, COG Considerations

© Permobil 2018

• Custom Frame Depth is required to 
• provide optimal fit of wheelchair frame to client for improved balance and decreased front tippiness

of the w/c.

• to reduce push-rim/rolling resistance and assist with prevention of RSI;

• to improve energy conservation and reduce fatigue and pain; 

• to allow improved mobility over carpets, grass, thresholds and other uneven terrain routinely 
encountered. 

• An Ergo Seat is required to:
• Provide appropriate positioning and biomechanical alignment, preventing sliding out of position, 

shearing, and loss of optimal position for propulsion and skin protection in the wheelchair.

• Provide optimal positioning by allowing [CLIENT] to access full seat sling depth, accommodating for 
amount of seat slope required by keeping back angle open at rear of the seat.

Individually configured frame justification

© Permobil 2018
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• A Titanium Frame is required to provide optimal 
performance and durability to accommodate for 
[CLIENT]’s highly active lifestyle, including:

• reducing the chair weight to as light as possible for 
propulsion and for independent transfers into a 
vehicle for transport; 

• increasing the frame strength for optimal durability 
(h/o breaking aluminum frames)

• optimizing the shock absorption/vibration 
dampening to increase sitting tolerance by 
decreasing their effects on spasticity and pain.

• necessary for configuration of Ergo seat required for 
posture, position and balance.

Optimize the Ride!

© Permobil 2018

© Permobil 2018

http://hub.permobil.com/advocacy

Take Action! Let Congress Know

CBP pricing continues to be 
inappropriately applied to CRT 

Manual W/C Accessories.

Accessories really =  Critical Components

Seat/back cushions & positioning devices

http://www.access2crt.org/

© Permobil 2018
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https://orderforms.tilite.com/ezti/

Configure Your Chair & LMN Template Together

© Permobil 2018

Configure Your Chair & LMN Template Together

© Permobil 2018

Copy/Paste Text or Access via EZ-Ti ID

© Permobil 2018
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More technology is within Reach!

20% Total F5 VS provided 
were F3 to F5 VS upgrade

16% of F3 & F5 chairs have 
an Anterior Tilt/ Active 
Reach package.

56% have a seat elevator

© Permobil 2018

© Permobil 2018

Power Seat Elevation: 
Good

• Improves independence with 
transfers

• Sit to stand, lateral transfers
• Improves vertical reach
• Clients with UE weakness, pain, 

limited ROM
• Reduces cervical spine pain and 

strain
• Improves visual attention
• Psycho-social benefits

Power Seat Elevation: Funding

© Permobil 2018

•Medicare: Currently a “non-covered” 
benefit – Clients can sign an advanced 
beneficiary notice (ABN).  Can also 
appeal and take to an Administrative 
Law Judge (ALJ).

•Medicaid and Private insurance: 
May state that elevation is a non-
covered benefit but can (and should) 
appeal.
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Upper Limb Protection:
Show Me The Evidence!

•Provide SEAT ELEVATION or 
STANDING to individuals with SCI who 
use power w/cs and have UE function.

•Avoid positions of impingement

•Complete level or downhill transfers 
whenever possible

•Ensure appropriate seating and trunk 
support to provide a stable base for UE 
function, increasing support for higher 
levels of injury

© Permobil 2018

The Consortium for 
Spinal Cord Medicine. 
(2005). Preservation of 
Upper Limb Function 
Following Spinal Cord 
Injury: A Clinical Practice 
Guideline for Health Care 
Professionals. Paralyzed 
Veterans of America.

Arva, J, Schmeler, M, 
Lange, M, Lipka, D and 
Rosen, L (2009) RESNA 
Position on the 
Application of Seat-
Elevating Devices for 
Wheelchair Users. 
Assistive Technology, 
21:2, 69-72

• 60 ambulatory people, 18-65 years old
• Performed 1 visual and 2 functional activities at 2 

seat heights (17.5” and 25.5”)
• Min seat height: All participants demonstrated ≥ 

60° shoulder AROM
• Max seat height: Only 20% required shoulder 

AROM ≥ 60° Cervical AROM was also reduced at 
max seat ht.

• All statistically significant results
• Preliminary study to show Medical Necessity 

(Sabari, J, et al, 2016)

What does this mean for our clients with neurological 
impairments? Postural limitations? Trunk weakness?

Impact of WC seat height on neck and shoulder AROM

© Permobil 2018

Anterior Tilt:  Better

Reach for Best Practice!

© Permobil 2018
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Proximal stability for distal 
mobility 

Get closer to what you need to reach

© Permobil 2018

Active Reach for Function!

Anterior Tilt: Better

© Permobil 2018

• Functional Access and Reach
• Proximal stability for distal mobility
• Help client to move forwards in 

the chair
• Accommodation for decreased hip 

flexion

• Tone Management

• Postural Support/Balance

Active Reach for Function!

Anterior Tilt: Better

© Permobil 2018

Independence to 
perform MRADLs:

Meal Prep

Grooming

Self Care

Dressing

Self Cath ….

Use FIM scores 
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Anterior Tilt: Enhanced Transfers 
Transferring - Mitigates risk of skin shearing and other injuries during transfers

“Client requires (20/30/45) anterior tilt to perform sliding or stand pivot transfer 
with increased independence and safety, reducing skin & UE injury risk.  Seat 
elevation alone is not enough to facilitate increased independence & safety.” 

© Permobil 2018

© Permobil 2018

RESNA Position Paper on 
the Application of Wheelchair 
Standing Devices

Best comprehensive overall summary 
of research examining wheelchair 
standers

Recently updated - 2013 (Current 
State of Literature)

Benefits, Indications, 
contraindications, case studies (CP, 
MS, SCI)

www.resna.org
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Goals: Health, Function, and Participation

© Permobil 2018

Archer Hadley

Improve Quality of Life!

Wheelchairs Standers – Stand for Health

© Permobil 2018

• Improves participation in standing program (Shields 2005)

• Promotes functional independence
Possible reduction in cost of home modifications

• Greater medical benefits of weight bearing
Higher Frequency (Robling 2001; Eng 2001)

Dynamic Loading (Thompson et al 2000; Ward et al 2004)

• Provides multiple physiologic benefits: 

• Bowel & Bladder 

• Respiratory; GI

• ROM; Spasticity Reduction

• Reducing Cervical Spine pain or strain

• Optimal Pressure Relief

• Compared to tilt, recline and standing- looking at seat 
and backrest pressure

• Maximum decreases in seat pressure in full standing 
and full recline.  Standing reduced both seat and 
backrest pressure

• Power wheelchair standing for those who are able to 
tolerate weight bearing for prevention and treatment of 
pressure ulcers

(Edlich, R., 2004)
• Individuals with SCI who stood more than 30 minutes 

per day reported fewer PI than those who stood less 
than 30 minutes per day

(Walter, JS, Sola, PG, Sacks, J., Lucero, Y., Langbein, E., & 
Weaver, F., 1999) 

Stand for Pressure Relief – Best Method

© Permobil 2018
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Stand for 
Pressure Relief –
Best Method

• More functional
• More socially accepted
• Less space required 
• Reduce both surface and 

deep tissue pressure
• Use App like everyone else
to measure daily standing time

Stand for Function: Best

Perform functional activities in standing position
• Use FIM to show functional improvement with standing w/c

Improves independence in MRADLs (ADLs/IADLs)
• Toileting, Meal Prep, Dressing (access to closets), Grooming 

(access to mirrors/sinks), Bathing (access to supplies)

RSI prevention: Improves vertical range of reach & protects 
shoulders 

• Kitchen counters/cabinets, medicine cabinets, refrigerator, 
sinks, drawers, closets, thermostat, light switches)

Improved participation in standing program – Track with VSC!

Provide energy conservation
Improves productivity at work or school
Possible reduction in cost of home modifications

© Permobil 2018

© Permobil 2018

Stand for Participation
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Funding Example: Minnesota Standing 
• Minnesota Medicaid has been a leader in the country with funding of standing 

power wheelchairs.  
• Clinicians and suppliers follow a precise and detailed model for approval

• 100% involvement of the patient for standing:  Patient goals must be based 
on medical necessity and function

• 100% Team approach (Client, PT/OT, Supplier, Manufacturer) through the 
complete process: Evaluation to Delivery 

• Required

• History of standing program

• 5 day trial log

•Average time for approval: 120-365 days. 

© Permobil 2018

CONSUMER 
STANDING 
MOBILITY 

MAP 

© Permobil 2018

COMPLETE 
EVALUTION-

TRIAL LOG 

© Permobil 2018
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Getting the Most 
Out of Your 
Power Seat 
Functions

Clinical practice guidelines to reduce risk of pressure injury -
Evidence based guidelines
Aissaoui R, et al. 2001. - A Tilt angle of 45 degrees and a Recline angle of 120 
degrees results in a 40,2% weight shift, which was optimal in this study.

2 - 4 
times/hour

Jan et al., 2013 studied tissue reperfusion; muscle versus skin reperfusion.
Significant muscle reperfusion achieved by: > 25° tilt and 120° recline

• Unable to be achieved with 35° tilt alone

PVA CPGs

© Permobil 2018

Power Tilt & Recline: Research & EBP

• In cases where pressure redistribution is not as 
effective with the use of a tilt system as 
compared to a recline system, a combination tilt 
and recline system may be considered. 

• The individual is recommended to initially move 
to a fully tilted position to stabilize the pelvis, 
and then follow with activation the recline 
system so as to minimize loss of postural 
stability (Kreutz,1997). 

• The subsequent activation order is then 
reversed to return to upright sitting to minimize 
loss of stability. (Permobil’s IRM) 

© Permobil 2018



03/08/2018

29

TILTING BEHAVIORS

Sonenblum & Sprigle, 2011- Distinct Tilting Behaviors…

• n=45; 1-2 week period
• Monitoring power tilting behaviors
• Results: On average, participants spend 12.1 hours in a wheelchair daily.  

• Median user tilted every 27 min 

• However pressure relieving tilts (defined as a tilt greater than 30° for longer 
than 1 min) were performed on average once every 10 hours. 

• Majority of users were tilting for comfort, but not performing tilts for pressure 
relief.

© Permobil 2018

Sonenblum SE, Springle S, Maurer CL, Use of power tilt systems in everyday life.  Disability 
and Rehabilitation:  Assistive Technology, 2009.  4(1): p. 24-30.  

Schofield R, Poerter-Armstrong A, and Stinson M, Reviewing the Literature on the Effectiveness 
of Pressure Relieving Movements. Nursing Research and Practice, 2013.  p. 1-31.

Ding D, Leister E, Cooper RA, Cooper R, Kelleher A, Fitzgerald SG, and Boninger ML, Usage of 
tilt-in-space recline, and elevation seating functions in natural environments of wheelchair 
users.  Journal of Rehabilitation Research & Development, 2008.  45(7):  p. 65-74.

© Permobil 2018

90% of patients didn’t follow the recommendation to change 
positions – most patients usually forget

© Permobil 2018

Source: Online survey conducted in 2017 by 
PatientsLikeMe on 121 Power Wheelchair Users
diagnosed with ALS, MS or SCI.
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Solution –
Virtual Seating Coach

VSC Web Portal – How does it work? 

© Permobil 2018

VSC Web Portal – How does it work?

• Multiple regimens can now be 
added 

• Clinician sets the frequency, 
duration and position for 
repositioning reminders

• The regimen is transferred to 
clients VSC app which is 
downloaded to a smartphone 
or tablet
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The App - Visual and auditory reminders
Guidance to reach position

Daily Standing Goal

Clinician and   Client Activity Log
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VSC New Features

© Permobil 2018

Clinical 
Need

Research

Product 
Solution

Pathway

Desired 
OutcomeIRM Paired with VSC

• Best practice: sync IRM with VSC
• Combine with pressure mapping to pinpoint optimal 

weight shift
• Control 3 actuators with 1 command; no extra toggling 

or issues with remembering proper sequence
• Helps client succeed at weight shifts by making 

process easier and ensures optimal position reached 
in proper order

• Consider Latching to button on PJSM or switch to 
assist with significant weakness and/or energy 
conservation issues

• Can be set up in any Corpus seating system easily
• IRM and VSC are No Charge

Implementing Best Practices

© Permobil 2018
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 Progress Standing Program
• Angles and duration

 Easily identify positions for: 
• Pain Relief

• Edema Management

• Van Access

• Transfer

• Driving

• Work station position – desk or standing

• Positions for various MRADLs
 Unobtrusive Memory Aid

Encourage someone to move more than before

© Permobil 2018

Meet Chris

© Permobil 2018

Reasons to get power 
standing w/c
• Health

• Function

• Psychosocial Reasons

Current w/c approximately 3 years 
old

© Permobil 2018
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Funding Strategy

Family raised money to buy new 
Permobil F5 VS

• Go Fund Me

• http://chrisskinner.org/

© Permobil 2018

Meet Laura 32 y/o with MD – dx in 1999
Symmetrical muscle weakness U/LEs/trunk
• Respiratory muscle weakness - limits 

activity
• Able to walk up until a few years ago; able 

to stand until July 2014 when she fell and 
fx femur & humerus during transfer.

• Resulted in significant decline 
physical/functional status and has been 
unable to stand independently w/o 
external support despite PT.

• No longer able to elevate her arms at 
shoulder

• No longer able to perform basic MRADLs
• Retired teacher on disability. 
• Goal to be more independent and active.

Identified Needs and 
Client Goals

Standing for physiologic benefits

Especially respiratory benefits

Standing for function - MRADLs 

Return to work

Maximal independence in 
MRADLs at home and in the 
community

102
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• Current Equipment:  Permobil C300 power w/c with tilt and ELR no longer 
meeting postural support needs and does not have the ability to stand.  

• Recommended equipment: Permobil F5VS Standing Power W/C in order to 
return to independence in MRADLs in the home, as well as the workplace and 
community, and to promote Respiratory and ROM goals. 

Equipment – Current & Recommendations

© Permobil 2018

• Therapist did thorough eval and justification
• Dealer submitted, but denial received from AETNA

• Appealed, but this was also denied as follows:

• “Based on our review… we are upholding the previous decision to deny 
coverage for K0884 Group 4 Permobil F5 Power chair, E2300 – seat elevator, 
E2301 – power standing function, K0108 stand and drive package…”

• “The basis for this determination is the requested accessories are not 
medically necessary and are considered personal convenience items.”

Documentation

© Permobil 2018

• Group 4 F5 base - K0884
• Seat elevator – E2300
• Power Standing – E2301
• Stand and Drive – K0108
• Knee Block – they had K0108 listed on the denial, but this is incorrect. This 

device is correctly coded as: “Abductor Knee Block with Adjustable/ 
Removable Hardware” (E0957/E1028)

• Push handles, cup holder, and USB charger – K0108

Aetna did not deny everything; they denied:

© Permobil 2018
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Reason for Denial – “Not Medically Necessary”

© Permobil 2018

Aetna’s definition of medically 
necessary as written on their denial 
includes:

“widely recognized as effective, 
appropriate and essential;” 

“be likely to produce a positive 
outcome and not more likely a 
negative one.”

“is no more costly treatment, than 
other…for the individual’s health 
expenses.”

Documentation and Appeal Strategy:

• Address the appeal documentation 
directly at the items denied and 
reasons for denial

• Use insurance company’s own 
language in appeal justification

• “I could provide a documentation of the rapid decline of my breathing since I've 
been unable to stand…

• “… right around when I lost my ability to stand completely is when I had to start 
using extremely expensive breathing equipment, such as a bipap (Trilogy 100). 
Then I had a month long stay in the hospital with pneumonia, and now I use 
the bipap and a "sip and puff" ventilator all day long now. Over the past years, 
there has been even more of a decline in my breathing that my PFTs could 
show.”

• “…provide my DEXA scan results to go along with the information in the 
previous LMN about my femur, ankle, and humerus fractures”.

Client Involvement & Documentation

© Permobil 2018

• Argue that the power seating system functions of the F5VS will produce 
positive medical and functional outcomes, and be more cost effective by 
mitigating expenses caused by pain, bowel, bladder and respiratory 
complications, while at the same time increasing functional independence.

• Add additional doc of exactly how Laura specifically will use the power seat 
functions of the F5VS to be more independent, as well as healthy.

• Use FIM chart.

• Use Virtual Seating Coach to help meet standing goals

Final Appeal Strategy

© Permobil 2018
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Success!

Covered by insurance!

Meet Bryce •8 y/o with MD; presents as flaccid 
quadriplegia

•Presently using a manual w/c for home 
and community mobility. 

•Reliant upon others for mobility when 
he is in his manual wheelchair due to his 
upper extremity involvement

•Indep. with PWC at school with the 
PWC school purchased for him to use 
there.

•Needs a standing program for home

•Recommending power standing w/c, so 
he can be independent in home and 
community mobility and in standing 
program.

•Mass Health/Medicaid

• Despite good eval/documentation from the therapist, Insurance denied the F5 
VS because documentation did not establish:

• “Why the member’s current standing program at school and the use of 
the gait trainer in home and school settings does not meet member’s 
standing program goals” 

• (gait trainer and standing frame)

• “Why a new stander for home would not assist in meeting member’s 
standing program goals”

Insurance Denial

© Permobil 2018
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 Addressed reasons for denial. Why standing frame will not work and why F5 VS 
will work. 

• Changes in client status – outgrowing gait trainer; declining in function. Difficulty 
getting in/out of standing frame.

• Able to stand independently with full ROM in programmed sequence in F5 VS
• Allows client greater frequency and overall duration of standing each day
• Will be using VSC to assist in meeting standing and weight shifting goals
• Standing in F5VS will improve function and independence in home, school, 

community – and for MRADLs – and participation. Improved functional reach.
• Ability to use toilet for urination independently with F5 VS; without F5VS, toilet 

transfers are dependent and take 30 min each with Hoyer.
• Reduced UTI. 
• Improved pressure relief.

Therapist’s Appeal

© Permobil 2018

• Therapist addressed reasons for denial in Appeal 
letter.

• Linked client’s specific needs to specific equipment 
recommended. Identified activities able to do with 
vs. without F5 VS

• Cited research studies and related to pt.
• NuMotion used F3 to F5 VS upgrade strategy to 

maximize reimbursement from both the primary 
insurance and Medicaid.

• In the end the entire chair was funded by insurance!

Success!

© Permobil 2018

Group 4 Base
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• Health Risks of Vibration Exposure to Wheelchair Users in the Community
• High levels of vibration have been shown to have negative effect on spine, posture, risk for 

deformities, pain, and musculoskeletal disorders. Should not exceed the ISO health caution 
zone, ISO2631-1

• Conclusions: Whole body vibration exposure to w/c users exceeds international standards. 
Suspension systems need to be improved to reduce vibrations transmitted to the users.

• Garcia-Mendez, Pearlman, Boninger, Cooper; University of Pittsburgh; Journal of Spinal Cord 
Medicine, 2013

• Longitudinal Assessment of Vibrations during Manual and Power Wheelchair Driving over 
Select Sidewalk Surfaces
• Conclusions: Especially because of prolonged daily sitting times and exposure, manual and 

power W/C users are at risk for secondary injuries from whole body vibration when travelling over 
certain surfaces

• Wolf, Cooper, Pearlman, et al. University of Pittsburgh; Journal of Rehabilitation Research 
and Development, 2007.

Show me the evidence! 

© Permobil 2018

• Suspension– Decreased forces on End-User
• Increase Seating tolerance 

• Pain management 

• Manage spasticity 

• Manage positioning – mitigates risk for loss of balance or position in wheelchair

• Manage access to drive control – mitigates risk for loss of access to drive control due to loss of 
position/balance or the effects of spasticity

• Suspension - Increased performance of chair for End-User
• Manage Environmental challenges and access

• Reduced high centering

• Bumps, off-road, curb cuts, uneven surfaces – rural and urban

• Improved stability for PSF and driving (provides proximal stability for distal mobility)

• Improved performance and durability of chair for heavy/active End-User

• Protects user and chair investment

Suspension Benefits to the End-User

© Permobil 2018
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© Permobil 2018

Comfort measurement

Vibration level
M3
M5
M5 with air tires

M300

Front wheel

Drive wheel

Rear wheel

Vibration

© Permobil 2018

Vibration – Peak Values

© Permobil 2018
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Suspension for Performance

© Permobil 2018

© Permobil 2018

• Elevation: 14” (instead of 12”) on both M5 
and F5

• Anterior Tilt for ACTIVE REACH
• F5: up to 45 degrees of Active Reach

• M5: up to 20 degrees of Active Reach

• Standing: F5 VS: programmable standing 
sequence, plus stand and drive with full tilt, 
recline, elevate, and anterior tilt.

PSF Needs drive Base Choice

© Permobil 2018
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Drive Inhibits

© Permobil 2018

M3 M5

• Motors
• More Durability

• Very Active End- User 

• Large End-User 

• Protects End-user and chair investment

• Environmental challenges - bumps, off-road, curb cuts, uneven surfaces –
urban and rural 

• Need for speed

• Need for controlled driving – low speed, high torque, alternate input device

Motor Function Benefits to the End-User

© Permobil 2018

As a result of this evaluation, other wheelchairs/devices that have been ruled out as not
appropriate to meet [CLIENT]’s needs include:  
• Lightweight and Ultra lightweight manual wheelchairs because [CLIENT] is unable to 

functionally propel any manual wheelchair due to decreased strength and endurance, as 
well as the inability of a manual wheelchair to provide the power seat functions [CLIENT] 
requires.

• Group 2 or other Group 3 Power Wheelchairs because these wheelchairs are not able to 
support the power seat functions [CLIENT] requires.

As a result of this assessment, the client has been determined to meet qualification criteria 
for a group 3 multiple seat function power wheelchair. Assessment also determined, 
[CLIENT] has additional medical and functional needs not met by a group 3 multiple seat 
function power wheelchair and is appropriate for the Permobil M5/F5 Group 4 power 
wheelchair with power seating system functions, and components recommended in order to 
meet their needs for safe and independent mobility and activities of daily living.  
Client is able and willing to operate the recommended wheelchair and seating system

Documentation: Group 3 to Group 4

© Permobil 2018
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• Link the functions/features of the chair to the client’s needs. 
• Use FIM Chart to measure MRADL performance

• The requested power seating system offers a unique anterior tilt feature that 
[CLIENT] requires for improved functional independence (see attached FIMTM

chart).

• The fully independent suspension provided is medically necessary to absorb 
jolts/forces that otherwise would contribute to abnormal tone and spasticity 
resulting in loss of positioning in the seating system as well as potentially 
unsafe driving and increased pain for client.

• [CLIENT] requires the Permobil F5 base in order to support required Power 
Standing (VS Seating System) specified to meet medical and functional needs

Documentation – Why Group 4

© Permobil 2018

Value Added Warranty
Value Added Warranty 

Group 4: 2 years’ warranty on the base and 2 years’ warranty on the 
seating system (F5 and M5) 

motors, actuators, gear boxes, shocks - all 2 years

Group 3: One year warranty on Group 3 chair base and two years’ on seat 

(M3 and F3)
© Permobil 2018

• “It is likely that in the future, people 
will be able to use a single device -
for not only their computers and 
wheelchair driving; but also 
environmental control of many target 
devices like garage doors, keyless 
entry, home lighting, heating and air 
conditioning thermostats, and a 
universal remote for home 
entertainment products; portable 
augmentative communication aids; or 
alternative methods to operate a 
mobile phone.”

The Future is Now

© Permobil 2018

Dicianno, B.E., Cooper, R.A., & Coltellaro, J. Joystick 
Control for Power Mobility: Current State of Technology 
and Future Directions. Phys Med Rehabil Clin N Am. 2010 
February ; 21(1): 79–86. 
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© Permobil 2018

Smart Solutions

© Permobil 2018

Which of the following features would make the power wheelchair 
better meet your needs? Select up to 3 most important to you.

© Permobil 2018

51%

41%

31% 30%

26%
24%

18% 17% 16% 15%

11%

Source: Online survey conducted in 2017 by PatientsLikeMe on 
121 Power Wheelchair Users diagnosed with ALS, MS or SCI.
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Service Delivery Process

© Permobil 2018

Funding source    

Manufacturer   

Equipment Supplier   

Clinician

Consumer

Documentation

This is Your Practice! 
Make it Happen Best!

Keep the Client First

Be prepared to have the discussion:

“This technology is available...” 

“I think it would help you because...” 

“Do you want to try it?”

“This is how much it would cost…” 

“These are your options…”

Have resources/information available 
for client

Be prepared to connect the dots with 
documentation and fight appeal prn.

© Permobil 2018

Funding Resources

Website:  
www.permobilus.com

Email:  
US_Funding@permobil.com
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Questions?

© Permobil 2018

© Permobil 2018

Thank you for coming!

© Permobil 2018

Online Assessment Info

Must sign the sign-in sheet

Without sign in/out, NO CEUs can be issued

Online assessment is active for 2 weeks

If not complete within 2 weeks, No CEUs                

will be issued 

Need a case sensitive password to access

Be ready to  out certificate at the end of the 
on-line assessment
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To take the CEU assessment:

http://permobilus.com 

Click on Education

© Permobil 2018

To take the CEU assessment:

http://permobilus.com

Click on Education 

Click on Permobil Academy

© Permobil 2018

To take the CEU assessment:

http://permobilus.com

Click on Education & Permobil Academy

Click On-Site CEU Assessment

© Permobil 2018
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To take the CEU assessment:

http://permobilus.com

Click on Education & Permobil Academy

Click On-Site CEU Assessment

Click on Take Assessment for today’s Date | Topic | Location
© Permobil 2018

Case Sensitive Password

aAb2cC

© Permobil 2018

Thank you

Regional Clinical Education Manager

Your Name

Phone Number

Your.name@Permobil.com

Territory Sales Manager

Their Name

Phone Number

Their.Name@permobil.com


