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High Functioning Power Wheelchair Users 

However, if the beneficiary qualifies for coverage under these initial screening tools and is 
motivated to continue the coverage process, the beneficiary would be asked the following 
question: 

Question 2 

Is the beneficiary able to self-propel a manual wheelchair? 

If the answer to this question is "no," then a secondary question would be asked: 

Question 2(a) 

Is the beneficiary able to operate a joy stick? 

If the beneficiary is not able to operate a joy stick, then the iBOTTM Mobility System would not 
be reasonable and necessary for the beneficiary because operation of a joy stick is integral to the 
safe operation of the device. However, if the beneficiary is able to operate ajoy stick, then the 
beneficiary would need to demonstrate whether he or she could safely operate the device through 
passage of a detailed assessment. Independence Technology has developed a "Functional 
Capacity Evaluation" or "FCE" that is performed by an independent clinician and assesses the 
beneficiary's ability to maneuver in the device, use the joy stick, respond to obstacles, and 
generally operate the device in a safe and effective manner. If the beneficiary passes this final 
assessment, coverage for an iBOTTM Mobility System would be approved. A typical scenario 
where such coverage might occur would be the case of a newly injured, high functioning 
quadriplegic whose typical enviromnent is not equipped for wheelchair access. 

Low Functioning Manual Users 

Based on the clinical studies, high functioning power wheelchair users are not the only subgroup 
that can obtain maximum benefit from the multiple functions of the iBOTTM Mobility System. 
The clinical studies indicate that the device also meets the unique needs oflow functioning 
manual wheelchair users. Therefore, the proposed algorithm asks a series of additional questions 
ifthe answer to number two (2) above is "yes," i.e., the beneficiary is able to self-propel a 
manual wheelchair. Such a beneficiary would then be asked: 

Question 3 

Is the beneficiary able to self-propel a manual wheelchair in a "wheelie" position? 

Ifthe answer to this question is "no," then this is a clinical indication that the beneficiary is a low 
functioning manual wheelchair user who, given the obstacles in his or her typical enviromnent, 
would be a candidate for iBOTTM Mobility System coverage. Like the beneficiary who is able to 
utilize a joy stick above, this beneficiary would be required to undergo the Functional Capacity 
Evaluation administered by an independent clinician and, ifhe or she passed this assessment, 
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coverage for the iBOTTM Mobility System would be granted. Ifthe beneficiary did not pass the 
assessment, coverage for the iBOTTM Mobility System, as well as any mobility device, would be 
denied, consistent with the current NCD for MAE. 

If the beneficiary is able to self-propel a manual wheelchair in a wheelie position, this indicates 
the person is a skilled manual wheelchair user. In this instance, the beneficiary would be asked 
the following question: 

Question 4 

Is the beneficiary at imminent risk ofsec:ondary injury due to manual wheelchair use? 

The clinical literature clearly demonstrates the prevalence and risk ofupper extremity injury 
secondary to manual wheelchair use, particularly in patients with upper extremity weakness or 
muscle imbalance (such as tetraplegia, poliomyelitis, Multiple Sclerosis, and other neurological 
disorders). See, Section VI, A (v). If the answer to this question is "no," i.e., the beneficiary is 
not at imminent risk of secondary injury, then coverage for the iBOT™ Mobility System (as well 
as any mobility device) would be denied as not medically necessary, consistent with the current 
NCDforMAE. 

However, if the beneficiary is at imminent risk of secondary injury, most likely due to a clinical 
condition that has compromised the strength of the upper limbs, the beneficiary would be eligible 
to undergo the assessment provided by an independent clinician. If the beneficiary failed the 
assessment, coverage for the iBOTTM Mobility System, as well as any other mobility device, 
would be denied. If the beneficiary passed the assessment, coverage for an iBOTTM Mobility 
System would be granted. In this manner, a beneficiary who has negotiated his or her typical 
environment for years in a manual wheelchair will be able to conserve and preserve his or her 
upper extremity function while not encountering the typical restrictions in access that standard 
power wheelchairs commonly bring (e.g., lack of maneuverability in tight spaces, inability to 
traverse single steps to access different levels of the home, etc.). 
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VII. DISCUSSION OF EVIDENCE
 

A. Compilation of Evidence 

Clinical trials were conducted to demonstrate how the iBOTTM Mobility System restores 
functionality to current wheelchair users, particularly as compared to existing devices. To 
support the FDA's assessment of this new technology, two primary clinical trials were 
conducted--{)ne in a controlled environment and another in the "real world." Gains in functional 
independence and improvement in the Controlled Environment Study were substantially 
validated by the conclusions reached in the Real World comparison. 

The clinical trial was a single center, prospective, balanced open label evaluation that utilized 
participants as their own control. Twenty-nine (29) subjects were enrolled. Twenty (20) subjects 
completed the study and nine subjects did not (two failed assessment, three withdrew from the 
study, and four were terminated by the investigators). The initial two subjects (considered 
skilled manual wheelchair users) completed the Pilot Trial. Eighteen (18) subjects (6 skilled 
manual wheelchair users, 6 slow manual wheelchair users, and 6 power wheelchair users) 
completed the Real World Trial. Each Real World Trial subject participated in the study for four 
weeks; two weeks in his or her own device and two weeks in the investigational device. Pilot 
Trial participants used each device for one week. Pilot Trial participants and clinical 
investigators trained by following the iBOT™ Mobility System Training Program. 

Subjects were required to maintain a diary of their activities based on six-point scoring system. 

: -0 

o= Not Tested 

1 = Assisted with Maximum Exertion 

2 = Assisted with Moderate Exertion 

3 = Assisted with Minimum Exertion 

4 = Independent with Maximum 
Exertion 
5 = Independent with Moderate Exertion 

6 = Independent with Minimum 
Exertion 

Task not tested because function specific 
restriction or subject declines or requires 
more than one assist to complete 
Subject is able to complete the task with 
physical assistance and maximum exertion 
by the assistant. 
Subject is able to complete the task with 
physical assistance and moderate exertion by 
the assistant. 
Subj ect is able to complete the task with 
physical assistance and minimum exertion by 
the assistance. 
Subject requires maximum exertion without 
physical assistance to complete the task. 
Subj ect requires moderate exertion without 
physical assistance to complete the task. 
Subject is able to independently complete the 
task with minimal to no exertion without 

h sical assistance. 
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(i) Primary Inclusion Criteria 

1.	 Subjects were between 19-80 years of age 
2.	 Subjects used one ofthe following mobility aides: a manual wheelchair, a power 

wheelchair with a hand-operated joystick control, or a scooter as their primary mobility 
device. Additionally, subjects could be defined as: 

a.	 Skilled manual wheelchair user; identified as a subject who routinely propels 
faster than walking speed and is able to travel in a "wheelie" position for 10 feet. 

b.	 Slow manual wheelchair user; identified as a subject who selfpropels at walking 
speed or slower and/or is unable to selfpropel or travel in a "wheelie" position for 
10 feet. 

c.	 Power (including scooter) wheelchair; identified as a subject who is using a power 
wheeled mobility device as hislher primary means of mobility outside their home. 

(ii) Primary Exclusion Criteria 

1.	 The subject weighed more than 250 pounds. 
2.	 The subject was unable to use a wheelchair seat between 14" and 20" 

wide. 
3.	 The subject was not able to bend hislher knees and hips such that the 

back and feet fit on standard rests. For people with an arnputation(s), 
this did not apply and these subjects were not excluded from the study. 

4.	 The subject did not have sufficient function of at least one upper 
extremity to dial a push button telephone and operate a hand-operated 
joystick. 

5.	 The subjects' postural supports used in their own device were not 
compatible/comparable with the postural supports of the iBOTTM 
Mobility System. 

6.	 The subject experienced an impaired level of consciousness or had a 
seizure in the last 90 days. 

7.	 Subjects who required use of a tilt or recline seating system. 
8.	 Subjects who required assisted mechanical ventilation. 
9.	 Subjects who were unable to use their own cushion due to sizing or other 

reasons if they had prior pelvic/thigh region decubitus ulceration 
problems. 

10. Subjects who had an active pelvic/thigh region decubitus ulceration. 

(iii) Function Specific Exclusion Criteria 

11. "Solo" Stair Climbing Function: 
a.	 Cardiac Risks: The subject reported a history of cardiac 

impairments that limited hislher ability to perform ordinary 
physical activity. 
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b.	 Pulmonary Risks: The subject reported a history of 
pulmonary impairments that limited his/her ability to 
perform ordinary physical activity. 

c.	 Fracture Risks: The subject was at a high risk for fracture 
or spinal instability, secondary to unstable hip or spinal 
compression a result of: severe osteopenia, osteogenesis 
imperfecta, and/or spinal metastatic bone cancer. 

12. "Curb Climbing" 4-Wheel Function: 
a.	 Fracture Risks: The subject who avoided curb-climbing 

activities, and was at a high risk for fracture or spinal 
instability secondary to unstable hip, or spinal compression 
as result of: severe osteopenia, osteogenesis imperfecta, 
and/or spinal metastatic bone canCer. Until or unless 
cleared by a physician, no curb climbing activities were 
tested. 

13. Balance Function: 
a.	 Fracture Risks: The subject was at a high risk for fracture 

or spinal instability, secondary to unstable hip, or spinal 
compression as a result of: severe osteopenia, osteogenesis 
imperfecta, and/or spinal metastatic bone cancer. Unless 
cleared by a physician, Balance Function was deactivated. 

(iv) Demographics 

There were 16 male and 4 female subjects with ages ranging from 27 to 67 years (mean age was 
43.7 years; medican age was 42.5 years). Weight ranged from 81-230 pounds (mean weight was 
165 pounds; median weight was 160 pounds). Medical conditions included spinal cord injury 
(SCI) paraplegia (9 subjects), SCI tetraplegia (4 subjects), neuromuscular conditions (4 subjects), 
amputee (2 subjects), SCI tetraplegia plus amputee (1 subject). 
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(v) Utilization Data 

Master Odometer Ian 96.2 329.7 77.0 502.9 
Balance Odometer Ian 19.1 53.8 12.4 84.3 

Enhanced Odometer Ian 28.9 81.7 24.8 135.4 
Standard Odometer Ian 46.1 191.2 39.2 276.5 
Cluster Odometer rotations 3112 1888 805 5805 

Total Time in Active Functions hours 249.2 1026.1 164.9 1440.2 
Balance Hour Meter hours 29.4 94.7 13.9 138.0 

Enhanced Hour Meter hours 51.5 142.8 28.0 222.3 
Stair Hour Meter hours 23.6 4.0 3.9 31.5 

Standard Hour Meter hours 144.5 784.6 119.0 1048.1 
Remote Hour Meter hours 1.2 3.5 1.2 5.9 

Sleep Hour Meter hours 89.0 356.1 38.9 484.0 
Seat Height Actuator Hour Meter hours 1.9 5.7 0.9 8.5 

Stair Entry Count count 772 141 142 1055 
Sleep Entry Count count 665 1357 183 2205 

Controller Failure Count count o 4 1 5 

(vi) Safety Data 

The safety of the iBOTTM Mobility System was established by comparing the rate of adverse 
events occurring in the investigational device and in the subjects own devices. 

Device Related - Medical Treatment at Hospital 
Not Device Related - Medical Treatment at Home 
Not Device Related - Medical Treatment at 
Hos ital 
Fails Not Requiring Medical Treatment 

o 
2 
o 

3 

o 
o 
4 

2 

There were two adverse events associated with the use ofthe product. The first was during the 
assessment in the lBOT™ Mobility System when the subject pinched his mid-forearm between 
the User Control Panel (UCP) and the armrest, resulting in a small bruise. A forearm pad was 
utilized to prevent further problems; no other medical treatment was provided. A second subject 
was driving in Balance Function. The subject observed a tree cutout in the sidewalk and turned 
right to avoid the tree. He turned too far to the right and the right wheel struck a 5 inch curb, he 
quickly attempted to tum the device to the left while the right wheel attempted to climb the curb. 
This caused lateral instability and the device tipped and fell to the left. Passersby lifted the 
subject in the device to an upright position, Recovery Mode was activated, and the subject 
continued on to work. The subject received a bruise on his leg that did not require treatment. 
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(vii) Effectiveness Data 

The primary efficacy variable in this study was the score subject obtained on a Community 
Driving Test consisting of 15 tasks that one would encounter in everyday life. Subjects' scores 
using the iBOT'"M Mobility System were compared to scores using their own mobility devices. 

~	 All 20 subjects (2 Pilot and 18 Real World subjects) scored higher in the 
iBOT™ Mobility System than in their own device and showed an improved 
level of independence (p<.001). 

~	 In every task (11 such tasks) in which the Stair Function, the 4-Wheel 
Function or the Balance Function was utilized, there was an improvement in 
the subject's scores and level of independence (range from p<.OOl to p=.008). 

~	 As expected, in tasks (4 such tasks) in which Standard Function was utilized, 
only manual slow users tended to show an improvement in test scores and 
independence level. 

~	 In general, the iBOT'"M Mobility System was more difficult to maneuver 
indoors (e.g., due to seat height)82 but provided greater mobility outdoors as 
compared to the subjects' own mobility devices. 

There were some limitations to the study. The primary effectiveness measure (Community 
Driving Test) did not test the Remote Function. Nor did it test the ability to climb stairs using 
two railings. However, the subjects were assessed for stair climbing with two railings according 
to the training protocol in the Delivery Guidebook prior to home and community use. The 
Balance Function was tested while performing only one task. Seven of the 20 subjects used the 
Balance Function for less than a total of two hours during the study period, and it is not clear 
whether any of this usage was outside the training and assessment sessions. Only one of the 20 
subjects used the Remote Function and two subjects used the fast speed template. 

'! " ' 
Solo onl , 1 & 2 Rails 8 

2Solo (1 & 2 Rails*) & Stair Assist 
Solo (2 Rails*) & Stair Assist 2 
Stair Assist only 8 

82 With the iBOTT" 3000 Mobility System, which was the subject of these studies, the seat height was higher relative 
to other types of mobility devices primarily due to the compouents that enable the device to balance and climb stairs. 
Some participants in the study had difficulty manenvering within their homes because they had set np their homes to 
accommodate their existing wheelchairs. Knowing that the clinical study would not last for more than two weeks, 
the participants were not as likely to make changes to table heights, etc., as they might be if the iBOT'" Mobility 
System were their permanent mobility device. On March 15,2005, the FDA approved generational changes to the 
iBOT'" Mobility System. The new seat to floor height is close to 4" lower than the previous generation. The 
particular conclusion reached in this study, therefore, should no longer be valid. 
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*Although the Community Driving Test did not test stair climbing with 2 railings, 
subjects were tested during the delivery training and assessment prior to the home 
and community use phase. 

(viii) Mechanical Failures, Computerized Alerts and Technical Difficulties 

Twelve ofthe 20 subjects experienced a total of22 events that resulted in replacement of one or 
more component replacements. Nine events occurred with the patients' own devices and 13 
events occurred with the iBO'fTM Mobility System. None ofthese device failures resulted in 
subject injury. 

There were three instances where the iBOTrM Mobility System was replaced in its entirety in this 
study. Each of these could have been handled as a device component replacement, however, 
replacing the entire device minimized inconvenience to the subject. In one case, there was a 
battery charging issue in the late evening. Rather than taking time to repair the components (a 
bent charger port pin) at the subject's home, it was decided to replace the device and let the 
subject retire for the evening. 

In the second case the subject was at a restaurant just prior to the lunch hour when the device 
was unable to change the seat height as intended by the subject. It was decided to replace the 
device and not further inconvenience the subject. 

In the third case the UCP backlight failed to function during Stair Training. At the conclusion of 
Stair Training (approximately liz day) it was decided to have the subject take a different device 
home rather than have the subject wait while the device was repaired. 

In addition to these three occurrences, there were ten (10) other events where one or more 
iBO'fTM Mobility System component replacements were required. 

(ix)· Computerized Alert and Failure Identification Data 

The iBO'fTM Mobility System computer software identified the number and types of 
computerized alert and failure actions experienced during the device usage period (Table 3). The 
software is designed to identify these events and to respond in a manner intended to prevent or 
minimize device damage and user injury. For each alert or failure count, the device responded as 
it was designed. However, these automated actions represent potentially harmful situations, e.g., 
in two ofthe five controller failure events, the device fell and the patient's medical condition 
may have contributed to the fall. These types of data are not available for the users' own 
mobility devices since they did not have these technical features. 
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Table 3. Computerized Alert and Failure Identification data 

§1,f i: 

Controller Failure 5 
Controller Auto 4-Wheel 22 
Controller Alert Balance 42 
Controller Alert 4-Wheel 3 
Controller Alert Stair 80 
4-WheelOffTo of Stair 62 
Wheel Motor Hot 4 
Cluster Motor Hot 89 
Security Password o 
Service Trigger 17 

(x) Mechanical/Operational Difficulties 

Overall, users experienced more mechanical and operational difficulties with the iBOT™ 
Mobility System than with their own mobility devices, mainly with the batteries, user control 
panel and user techniques (Table 4).83 Users' own mobility devices had more tire problems than 
experienced with the iBOT™ Mobility System. 

Table 4. Mechanical/Operational Difficulties 
feG = @ a """'" ::t!f 

Assist HandlefBackrest 1 1 
Battery 18 3 
ClusterlWheel/Caster 7 6 
CPU Fault 2 o 
Footrest!Armrest 3 2 
Modem Cable 3 o 
Seating/Seat Height 4 2 
Tires 3 7 
User Control Panel 5 o 
User Techni ue 11 2 
Other 1 2 

83 Due to the generational changes to the iBOTfM Mobility System mentioned in footnote 82 and significant 
improvements made to the User Control Panel (See, Appendix C for a picture of the UCP), the device now offers 
improved drive performance, greater reliability, and we anticipate lower maintenance and service costs, 

66 



VIII. CONCLUSION
 

The iBOTTM Mobility System is a transformational mobility device that is worthy of a favorable 
National Coverage Determination. CMS should cover the iBOTTM Mobility System under the 
DME benefit. The device clearly meets the four prong definition ofDME, including the 
requirement that the device is primarily medical in nature and is appropriate for use "in the 
home." The innovative functions of the device should be considered covered DME benefits as 
compelling analogies exist under current Medicare coverage policies that form the basis for a 
favorable coverage determination. The iBOTTM Mobility System is reasonable and necessary for 
a small subset ofMedicare beneficiaries, in that the cost of the device is not disproportionate to 
the value it brings in terms ofnet health outcomes to specific beneficiaries in need of 
comprehensive functionality. Because the iBOTTM Mobility System has no equal in terms of 
integrated functionality within one, portable mobility device, it is a highly stable and safe 
mobility device which has no less costly alternative for those who require its enhanced functions. 

Coverage of the iBOTTM Mobility System should be granted only when the beneficiary's typical 
environment renders traditional mobility devices unusable and the device will enable or assist the 
beneficiary to perform or participate in mobility related activities of daily living, consistent with 
the NCD for MAE. Such beneficiaries should be assessed for coverage of the device based on an 
algorithmic process that is consistent with the NeD for MAE. This process should seek to 
identify low functioning manual wheelchair users and high functioning power wheelchair users 
who need the iBOTTM Mobility System to improve performance of or participation in mobility 
related activities of daily living. 

It is for these reasons that Independence Technology requests CMS to assess this NCD with a 
recognition that the iBOTTM Mobility System is truly a breakthrough technology deserving of an 
affirmative coverage decision. We recommend that CMS establish coverage for this new type of 
mobility device, what we refer to as the "Interactive Balancing Mobility System," represented by 
the iBOTTM Mobility System. We also suggest that CMS develop specific coverage criteria and 
documentation requirements for this device under the Medicare DME benefit in order to 
appropriately control utilization while providing access to this device for those who require its 
extensive functionality and can benefit the most from it,. 

We appreciate the opportunity to submit this application and look forward to working with CMS 
officials to answer any questions that may arise from this NCD request. 
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