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Abstract—During fiscal years 2000 and 2001, the Veterans
Health Administration provided veterans with more than
131,000 wheelchairs and scooters at a cost of $109 million.
This national study is the first to investigate Veterans Health
Administration costs in providing wheelchairs and scooters
and to compare regional prescription patterns. With a retro-
spective design, we used descriptive methods to analyze fiscal
years 2000 and 2001 National Prosthetics Patient Database
data (cleaned data set of 113,724 records). Wheelchairs were
categorized by function, weight, and adjustability options for
meeting individual needs (e.g., axle position, camber, position
of wheels, tilt, and recline options). Results displayed a cost
distribution that was negatively skewed by low-cost accesso-
ries coded as wheelchairs. Of the standard manual wheelchairs,
3.5% could be considered beyond the customary cost. Region-
ally, 71% to 86% of all wheelchairs provided were manual
wheelchairs, 5% to 11% were power wheelchairs, and 5% to
20% were scooters. The considerable variation found in the
types of wheelchairs and scooters provided across Veterans
Integrated Service Networks may indicate a need for evidence-
based prescription guidelines and clinician training in wheeled-
mobility technologies.

Key words: assistive technology, cost, DME, durable medical
equipment, prosthetic, rehabilitation, scooter, vendor, VISN,
wheelchair.

INTRODUCTION

As wheelchair technology becomes increasingly
sophisticated and complex, so do decisions regarding who
gets what wheelchair. These decisions are significant
because manual and power wheelchairs and scooters
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(WC/Ss) were the second, third, and fifth highest Pros-
thetics and Sensory Aids Service (PSAS) spending totals,
respectively, for the first three quarters of fiscal year (FY)
2000.* These WC/S costs translated into a Veterans
Health Administration (VHA) cost of more than $50 mil-
lion in FY 2000 (FY00).

The VHA, as does any institutional purchaser, seeks
to obtain goods at a fair market price commensurate with
quality and the discounts normally associated with high
purchase volume. However, “assistive devices, like phar-
maceuticals, have eluded intensive analysis that ade-
quately addresses fair market pricing” due, according to
Render et al., to a lack of assistive technology expertise
outside the industry, a lack of expert review of prescrip-
tion practices, and inconsistencies in billing and reim-
bursement [1]. “Provision of prosthetic devices needs to
be moved from the control of vendors and administrative
mavens to the more appropriate control of clinicians and
medical needs of the patient” [2]. Evidence to support the
provision of prosthetic devices including WC/Ss is inade-
quate. This study investigates present prescription prac-
tices as an initial step toward development of WC/S
prescription guidelines.

The first determination a clinician must make when
prescribing a WC/S is whether to provide a manual or
power device. Clinical practice guidelines for the pre-
scription of motorized WC/Ss are available to Depart-
ment of Veterans Affairs (VA) clinicians. While these
guidelines will aid the decision-making process regarding
provision of manual versus power devices, the clinician
must still decide which type of device, manual or power
wheelchair, is most appropriate. Because of rapid techno-
logical advances, many clinicians are making decisions
about technology that did not exist when they received
their training. Staying abreast of advances in wheeled
mobility technology is challenging even for clinicians
with seating and mobility expertise. Concurrently,
demand for WC/Ss is increasing because of Operation
Enduring Freedom and Operation Iraqi Freedom injuries,
an aging veteran population, and the increased visibility
of wheelchair users because of the decreased stigma
resulting from the Americans with Disabilities Act and
the Disability Rights Movement. Clinician training can
affect variation in the provision of WC/Ss to veterans.

Variation not based on veteran need should be identified
to increase equitable provision of WC/Ss to veterans.

Our first objective was to describe regional patterns
of WC/S provision, e.g., whether more power wheelchairs
are provided in some areas and more manual wheelchairs
in others. Our second objective was to describe the range
in cost of specific WC/Ss. We hypothesize that if we can
enhance prescription guidelines, then prescription prac-
tice will be more consistent from site to site and WC/S
expenditures will be more homogeneous. The anticipated
result of consistency and homogeneity is that more veter-
ans will be provided WC/Ss and, thus, provision will be
more equitable. Further, if patient needs and WC/S capa-
bilities are better matched, a higher quality of care and
greater efficiency can be achieved. Information from this
study could guide VHA policy makers’ decisions and
direct follow-up research studies designed to more thor-
oughly investigate the nature of the observed variations.

METHODS

Design and Population
This study, approved as exempt by the VA Pittsburgh

Healthcare System and the University of Pittsburgh Insti-
tutional Review Boards, relied on existing administrative
data collected by the VHA and the PSAS on patients
receiving care in the VA system. Using a retrospective
design, we extracted records from the National Prosthet-
ics Patient Database (NPPD) of veterans who received
wheelchairs or scooters from the VHA during FY00 or
FY 2001 (FY01).

Data Management
The VHA PSAS developed the NPPD to track WC/Ss

and other prosthetic expenditures. In addition, the NPPD
allows review of prescription practices among clinical
teams, facilities, and Veterans Integrated Service Net-
works (VISNs). Housed at the VA Information Resource
Center in Hines, Illinois [3], the NPPD contains informa-
tion on every device issued to veterans, including a
description of the device, prescribing facility and VISN,
type of service (initial issue, replacement, spare, or
repair), date, cost, and vendor. Data cleaning was per-
formed according to decision rules developed during a
collaborative validity study of the NPPD [4]. We further
cleaned cost data by excluding 3,799 observations with
missing cost values and 5,639 observations with $0 cost

*Fred Downs, Chief Consultant, Prosthetics and Sensory Aids Ser-
vice, written communication, November 2000.
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values. Following these exclusions, 121,774 observations
remained for FY00 and FY01 combined. Healthcare
Common Procedure Coding System (HCPCS) codes (see
following section for definition) with five or less observa-
tions over the 2-year study period were excluded, leaving
64 HCPCS codes and 121,762 observations. HCPCS code
E1065 (n = 161) observations were also deleted because
of inconsistent coding; i.e., HCPCS code E1065 is
intended to described a “power attachment,” but when we
considered the description, vendor, and cost fields, the
code appeared to be used more as a miscellaneous cate-
gory for power devices.

Wheelchair costs that were too low to represent
wheelchairs or scooters were assumed to be either acces-
sories or coding errors and were excluded as invalid obser-
vations, leaving 113,724 records. We determined low
values for exclusion based on HCPCS code, description of
the device, market value, and the VHA contract amount, if
known. For example, observations with HCPCS code
K0001 (standard manual wheelchair) with a cost of less
than $100 were excluded since the VA competitive bid
contract cost for K0001 wheelchairs is greater than $100.
Similarly, observations with HCPCS codes K0010–K0014
(power wheelchairs) with a cost of less than $1,000 were

excluded since, based on market value, these observations
were more likely to be accessories than wheelchairs.

Operational Definitions

Healthcare Common Procedure Coding System Codes
WC/Ss sold in the United States must be approved by

the Food and Drug Administration [5]. The Food and
Drug Administration forwards information on the wheel-
chair application to the Centers for Medicare and Medic-
aid Services (CMS). CMS assigns the wheelchair an
HCPCS code, a standard code developed for reimburse-
ment purposes [6]. HCPCS codes are used to identify
devices in the NPPD.

Wheelchair Type
Because of the large quantity of unique wheelchair-

related HCPCS codes in the NPPD (n = 71), analysis of
each wheelchair code was not feasible; therefore, for this
study, we assigned the HCPCS codes used to describe
wheelchairs in the NPPD to one of eight types based on
function, weight, and adjustability (i.e., M1, M2, M3, M4,
P1, P2, P3, and S1). Adjustability (axle position, camber
for manual wheelchairs, position of wheels, tilt, recline
options, etc.) is essential for customizing a wheelchair to
individual needs. Table 1 lists the assigned wheelchair

Table 1.
Operational definitions of dependent variable: Wheelchair (WC) or scooter type.

HCPCS Code, Description WC/Scooter Type* Description
K0001, Manual WC Depot M1 >36 lb, nonadjustable, depot WC
K0002, Manual WC Hemiplegia >36 lb; nonadjustable, lower seat only; depot WC
K0003, Manual WC Lightweight 36 lb, nonadjustable, lightweight, depot WC

K0004, Manual WC Lightweight M2 <34 lb; adjustable seat/back height, some adjustment in axle; 
high strength; lightweight; rehabilitation WC

K0005, Manual WC Ultralightweight M3 <30 lb; adjustable seat/back height/axle/camber; ultralight-
weight WC

K0006–7, Manual WC Heavy Duty M4 Miscellaneous manual WC
K0009, Manual WC Other

K0010, Power WC P1 Nonadjustable, seat height only; standard weight; nonpro-
grammable controls

K0011, Power WC P2 Miscellaneous power WC
K0012, Power WC

K0014, Power WC P3 Custom power WC, other motorized WC base

E1230, Scooter S1 Scooter
*Author-designated groups based on function, weight, and adjustability.
HCPCS = Healthcare Common Procedure Coding System.
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types. The NPPD includes 71 HCPCS codes (E- and K-
codes) for WC/Ss. For simplicity, only the wheelchair K-
codes, which represent 84 percent of all wheelchairs
prescribed, are included in Table 1. A complete listing of
E- and K-codes can be found in the Appendix (available
online only at http://www.rehab.research.va.gov/). The E-
code for scooters is included in Table 1 because no K-
code exists for scooters.

Cost
We determined cost, the first unit of analysis, as fol-

lows. A wheelchair accessory was added to the cost of
the wheelchair if the date the accessory was entered into
the system (“createdate”) was within ±10 days of the
wheelchair “createdate.” “Createdate” is the date the
device was ordered and logged into the Veterans Health
Information Systems and Technology Architecture Pros-
thetics Package [3] and is uploaded into the NPPD.
Wheelchair accessories in the NPPD can refer to remov-
able arm/leg rests, seating systems, etc.

Veterans Integrated Service Network
The second unit of analysis was geographic region, or

VISN. In FY00 and FY01, the approximately 1,127 VHA
facilities were organized into 22 VISNs [7]. A VISN may
include more than one state (e.g., in New England), and
large states (e.g., Texas) may have more than one VISN.
In this study, we used VISNs as the geographical unit of
comparison since they are the geographical unit used in
all VHA databases, including the NPPD.

We performed frequency counts for categorical vari-
ables and calculated the mean and standard deviation
(SD) for continuous variables to describe the population
(all veterans who received a wheelchair or scooter from
the VHA during FY00–FY01). The following diagnoses
were included: amyotrophic lateral sclerosis (ALS), mul-
tiple sclerosis, spinal cord injury (SCI)-tetraplegia, SCI-
paraplegia, stroke, traumatic brain injury, Parkinson’s
disease, amputation, chronic obstructive pulmonary dis-
order/chronic heart failure (COPD/CHF), and arthritis.
An “other” category was established for primary diag-
noses other than those listed. These diagnoses were
selected based on frequency as a primary diagnosis and
likelihood of being the diagnosis most relevant to the
wheelchair or scooter prescription [8]. We used fre-
quency counts to describe the number and proportion of
WC/Ss provided each FY.

We calculated mean, median, SD, minimum, and
maximum values to describe the number and cost of WC/Ss

provided per HCPCS code. Finally, we used frequency
counts to describe the numbers and proportions of manual
wheelchairs, power wheelchairs, and scooters provided per
VISN. We then created a ratio of number of devices pro-
vided per VISN to number of veterans served per VISN to
compare mean number of devices provided per veterans
served across VISNs. SAS® (SAS Institute Inc, Cary,
North Carolina) software was used for all analyses.

RESULTS

Table 2 displays the demographic characteristics of the
study population of veterans receiving WC/Ss. The veteran
in this population was most typically a white male,
approximately 68 years old with a primary diagnosis of
COPD/CHF. The racial/ethnic distribution was 6 percent
Hispanic, 14 percent African American, and 65 percent

Table 2.
Demographic characteristics by fiscal year (FY). All data shown as
percentages unless otherwise indicated.

Variable FY 2000 FY 2001
Unique Veterans (No.) 49,026 48,519
Sex (Male) 94 94
Race/Ethnicity

Hispanic 6 6
American Indian <1 <1
African American 14 13
Asian <1 <1
White 65 62
Unknown 15 18

Diagnosis
Amyotrophic Lateral Sclerosis <1 <1
Multiple Sclerosis 3 3
Spinal Cord Injury (tetraplegia or 

paraplegia)
7 6

Stroke 16 14
Traumatic Brain Injury <1 <1
Parkinson’s Disease 3 3
Amputation 4 3
Chronic Obstructive Pulmonary

Disorder/Chronic Heart Failure
23 23

Arthritis 11 12
Other 31 35

Age (mean ± SD) 67.4 ± 13.1 68.2 ± 12.1
Demographic Data Unavailable 2 1
SD = standard deviation.

http://www.rehab.research.va.gov/jour/07/44/4/pdf/hubbardappend.pdf
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white. Nearly one-quarter (23%) of the veterans in this
study had a primary diagnosis of COPD/CHF; approxi-
mately 15 percent were diagnosed with stroke, 11 percent
with arthritis, and 7 percent with SCI (SCI-paraplegia and
SCI-tetraplegia combined). The mean ± SD age in years
increased from 67.4 ± 13.1 in FY00 to 68.2 ± 12.1 in FY01.

Table 3 displays the number and corresponding per-
centage of WC/Ss provided by the VHA in FY00 and
FY01. The proportion of manual wheelchairs provided

remained relatively stable from FY00 to FY01 (79% vs
77%, respectively). The proportion of power wheelchairs
provided increased from 8 percent of all devices in FY00
to 14 percent in FY01; the proportion of scooters
decreased from 13 percent in FY00 to 9 percent in FY01.

Table 4 displays the number and cost (mean, median,
SD, minimum, and maximum) of the most frequently
provided WC/Ss. For brevity, only the values for WC/Ss

Table 3.
Wheelchairs and scooters provided by Veterans Health Administration.

Fiscal Year Total Devices
(No.)

Wheelchairs ScootersManual Power
No. % No. % No. %

2000 63,351 49,898 79 5,309 8 8,144 13
2001 67,861 52,223 77 9,451 14 6,187 9

Table 4.
Number supplied and cost of wheeled mobility devices per Healthcare Common Procedure Coding System (HCPCS) code for fiscal years 2000
and 2001 combined. Note that HCPCS code descriptions are shown exactly as provided by Centers for Medicare and Medicaid Services.

Type/HCPCS
Code

HCPCS
Code Description

Devices
(No.)

National Cost ($)
Mean Median SD Min Max

M1 Standard Manual Wheelchair
E1140 W/c standard detach a 2,441 214 170 209 100 7,057
E1150 W/c standard w/leg r 1,384 291 211 346 100 9,186
E1260 W/c lightwt foot rest 1,219 323 244 250 107 3,090
K0001 Standard wheelchair 43,429 204 163 206 100 13,667

M2 Lightweight Rehabilitation Manual Wheelchair
E1088 W/c lightweight det a 1,068 700 455 748 200 10,565
K0003 Lightweight wheelchair 8,773 495 356 437 100 9,045
K0004 High strength ltwt whlchr 15,318 480 362 381 200 12,346

M3 Ultralightweight Manual Wheelchair
K0005 Ultralightweight wheelchair 3,076 1,205 1,067 649 400 11,514

M4 Miscellaneous Manual Wheelchair
K0006 Heavy duty wheelchair 2,331 626 450 585 108 9,843
K0007 Extra heavy duty wheelchair 1,322 727 496 600 116 9,595
K0008 Custom manual wheelchair/base 1,068 1,070 917 951 201 10,422

P1 Standard Power Wheelchair
E1211 W/c motorized w/det 1,268 4,548 3,804 2,608 1,056 19,412
E1212 W/c motorized w full 1,127 4,576 4,200 2,469 1,031 17,728

P2 Miscellaneous Power Wheelchair
K0011 Std wt pwr whlchr w control 2,743 4,323 3,897 2,238 1,000 25,852

P3 Custom Power Wheelchair
K0014 Other power whlchr base 1,759 5,237 4,504 2,947 1,000 24,459

S1 Scooter
E1230 Powered operated vehicle 14,721 2,047 1,935 803 900 17,883
Max = maximum, Min = minimum, SD = standard deviation.
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most frequently provided nationally (n > 1,000) are
reported. Note that we present the HCPCS code descrip-
tions exactly as they are provided by CMS. The Appen-
dix provides the number and cost data on all WC/Ss
provided. The most frequently provided WC/S was the
K0001 standard manual wheelchair (n = 43,429), fol-
lowed by the K0004 lightweight rehabilitation wheel-
chair (n = 15,318), and then the E1230 scooter (n =
14,721).

The median cost of the K0001 standard manual
wheelchair was $163, with minimum and maximum val-
ues of $100 and $13,667, respectively. We present median
rather than mean costs because the mean values were
skewed by excessively high costs, most likely represent-
ing coding error, e.g., custom power wheelchairs coded as
standard manual wheelchairs. Approximately 10 percent
(n = 4,264) of the standard wheelchairs cost more than
$300 and 1 percent (n = 400) cost more than $1,000. All
VISNs had supplied standard manual wheelchairs that
cost more than $1,000. The range of standard manual
wheelchairs exceeding $1,000 across VISNs was 1 to
14 percent.

The median cost of the K0004 lightweight rehabilita-
tion wheelchair was $362, with minimum and maximum
values of $200 and $12,346, respectively. Approximately
7 percent (n = 1,132) of the lightweight rehabilitation
wheelchairs cost more than $1,000, with less than 1 per-
cent (n = 10) costing more than $5,000. The range of
lightweight rehabilitation manual wheelchairs exceeding
$1,000 across VISNs was 1 to 12 percent.

The median cost of the E1230 scooter was $1,935,
with minimum and maximum values of $900 and
$17,883, respectively. Less than 1 percent (n = 129) of
the scooters cost more than $5,000 and only 21 scooters
cost more than $10,000. All but two VISNs had scooter
costs exceeding $5,000. The range of scooters exceeding
$1,000 across VISNs was 0 to 19 percent.

The K0004 lightweight rehabilitation wheelchair had
the highest proportion of outlier costs: 8 percent of the
K0004 wheelchairs purchased cost twice the national
mean or more. In comparison, only 2 percent of K0001
wheelchairs and 2 percent of scooters cost twice the
national mean or more.

Tables 5 and 6 display the percentages of WC/Ss pro-
vided across VISNs for FY00 and FY01 combined:
Table 5 displays the distribution of manual wheelchairs,
power wheelchairs, and scooters, whereas Table 6 displays
the distribution of all eight WC/S types. The Figure

provides a map of all VISNs. The range in percentage of
WC/Ss provided across VISNs was 71 to 86 percent man-
ual wheelchairs, 5 to 11 percent power wheelchairs, and 5
to 20 percent scooters (Table 5). Thus for all VISNs, at
least 71 percent of the wheelchairs provided were manual.
Seven VISNs provided the same or nearly the same propor-
tion of power wheelchairs as scooters (e.g., 10% vs 10%,
respectively; 8% vs 7%, respectively). Three VISNs pro-
vided a higher proportion of power wheelchairs than scoot-
ers (i.e., 9% vs 5%, respectively; 11% vs 8%, respectively;
and 10% vs 7%, respectively). Eleven VISNs provided a
higher proportion of scooters than power wheelchairs (e.g.,
11% vs 8%, respectively; 17% vs 10%, respectively)
(Table 5). The VISNs that provided higher proportions of
manual wheelchairs (82%–86%) tended to provide either
more power wheelchairs or approximately the same pro-
portion of power wheelchairs as scooters. Conversely,
VISNs that provided a lesser proportion of manual wheel-
chairs (71%–81%) provided a higher proportion of scoot-
ers than power wheelchairs. This finding suggests that the
VISNs that provide more power mobility devices provide
more scooters than power wheelchairs.

Column 7 of Table 5 displays the total number of
WC/Ss provided in FY00 and FY01 across VISNs.
Because reporting the number of devices provided per
VISN does not consider the number of veterans served
per VISN, the number of veterans served per VISN is
included in the table (column 9). The ratio of veterans
served to devices provided was then calculated (column
10), resulting in a range from 38:1 to 95:1 and a mean of
63:1. Unfortunately, FY00 enrollment data by VISN
could not be located, so the ratio of number of veterans
served to number of devices provided is for FY01 only.

Table 6 displays the geographical variation in WC/S
provision in more detail, which enables geographical
comparison of the provision of high-end versus low-end
manual and power wheelchairs.

Manual Wheelchairs
As few as 20 percent and as many as 66 percent of all

WC/Ss provided by individual VISNs were low-end
standard manual wheelchairs (M1: K0001–K0003); the
range of provision of high-end manual wheelchairs (M3:
K0005) was 1 to 9 percent. VISNs that provided more
lightweight rehabilitation wheelchairs tended to provide
fewer standard manual wheelchairs and fewer ultralight-
weight manual wheelchairs.

http://www.rehab.research.va.gov/jour/07/44/4/pdf/hubbardappend.pdf
http://www.rehab.research.va.gov/jour/07/44/4/pdf/hubbardappend.pdf
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Power Wheelchairs
Less geographic variation was found in the provision

of power wheelchairs. Three VISNs provided the same
proportion of low-end as high-end power wheelchairs,
seven provided a larger proportion of high-end power
wheelchairs, and the remaining twelve VISNs provided a
larger proportion of low-end power wheelchairs.

Manual Wheelchairs Versus Power Wheelchairs and 
Scooters

The VISN that provided the highest percentage of
low-end manual wheelchairs also provided the highest
percentage of high-end power wheelchairs. We noted a
trend in which the four VISNs providing the highest pro-
portion of low-end manual wheelchairs provided a rela-
tively higher proportion of power wheelchairs and
relatively lower proportion of scooters (>5% standard
power wheelchairs and <14% scooters). Another trend

observed was that the four VISNs providing a lower pro-
portion of low-end manual wheelchairs provided a rela-
tively higher proportion of scooters (>15% scooters).
Two of these four VISNs also provided a relatively
higher proportion of standard power wheelchairs (6%
and 7%). The three VISNs providing the highest propor-
tion of custom power wheelchairs (>4%) also provided
relatively high proportions of ultralightweight manual
wheelchairs (>3%).

DISCUSSION

This national study describes variation in type of
WC/Ss provided to veterans across geographic regions,
or VISNs, and variation in cost of similar WC/Ss. Most
studies of wheelchair use consider wheelchairs as one
category, i.e., a participant either does or does not use a

Table 5.
Distribution of all types of wheeled mobility devices across Veterans Integrated Service Network (VISN).

VISN
FY00 and FY01 Combined FY01 Only*

%
Manual

%
Power

%
Scooter 

% Power &
Scooter

Power:
Manual

No.
Devices

No.
Devices

No.
Users

No. Veterans: 
Devices Provided†

1 81 8 11 19 0.23 3,100 2,138 199,624 93
2 80 5 15 20 0.25 2,456 1,493 128,031 86
3 86 9 5 14 0.16 3,595 1,877 199,108 106
4 73 10 17 27 0.37 4,596 2,706 245,980 91
5 76 6 18 24 0.32 2,768 1,713 108,331 63
6 74 11 15 26 0.35 6,211 3,622 203,590 56
7 81 11 8 19 0.23 9,074 4,932 245,641 50
8 81 7 12 19 0.23 13,852 8,282 410,808 50
9 80 10 10 20 0.25 6,169 3,659 208,003 57

10 75 8 17 25 0.33 2,514 1,523 141,955 93
11 81 5 14 19 0.23 4,301 2,550 178,805 70
12 85 8 7 15 0.18 3,873 2,268 175,440 77
13 82 9 9 18 0.22 1,920 1,594 130,478 82
14 75 8 17 25 0.33 1,866 1,269 89,454 70
15 86 6 8 14 0.16 4,343 2,577 180,885 70
16 71 9 20 29 0.41 15,203 8,787 361,625 41
17 76 8 16 24 0.32 7,100 4,164 191,189 46
18 85 7 8 15 0.18 4,305 2,518 207,488 82
19 83 10 7 17 0.20 2,866 1,708 118,361 69
20 82 9 9 18 0.22 4,363 2,647 173,004 65
21 73 8 19 27 0.37 3,714 2,371 191,801 81
22 80 10 10 20 0.25 5,925 3,463 217,135 63

*FY2000 Veterans Health Administration user data not available.
†Mean ± standard deviation = 63 ± 16.
FY = fiscal year, FY00 = FY 2000, FY01 = FY 2001.
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wheeled mobility device [9–11]. The problem with these
studies is that they assume all wheelchairs are created
equal when, in fact, quite a range in cost, adjustability,
and features exists. Studies that have compared types of
wheelchairs have focused on durability [12–15] rather
than on provision. Only one other study was found that
examined the provision of wheelchairs by type [16]. That
population included 412 individuals with SCI who were
receiving services from the SCI Model Systems. Of the
manual wheelchairs users, only 3 percent used a standard
manual wheelchair (K0001–K0004); 97 percent used a
customizable lightweight wheelchair (K0005). Of the
power wheelchair users, 46 percent used a standard chair
with programmable controls (K0011) and 54 percent
used customized power wheelchairs (K0014). No partici-
pants used a standard power wheelchair (K0010) [16].
This study, however, did not consider cost or geographic
variation and was limited to individuals with SCI.

Table 6.
Distribution (%) of all types of wheeled mobility devices by Veterans Integrated Service Network (VISN).

VISN Manual Power
M1 M2 M3 M4 P1 P2A P2B P3 S1

1 20 54 3 4 1 4 1 2 11
2 57 11 5 7 4 <1 <1 <1 15
3 62 15 3 6 5 2 <1 2 5
4 41 22 1 9 7 2 <1 1 17
5 54 13 3 6 2 2 <1 2 18
6 38 24 1 10 3 6 <1 2 15
7 53 17 3 8 1 5 1 4 8
8 55 19 2 5 5 2 <1 <1 12
9 66 3 4 7 <1 1 3 6 10

10 27 42 <1 5 6 1 <1 1 17
11 63 6 1 11 3 1 <1 1 14
12 47 27 5 6 1 2 1 4 8
13 51 23 1 7 3 1 3 2 10
14 50 10 5 10 2 2 <1 3 17
15 51 25 1 9 4 1 <1 <1 8
16 60 6 1 4 5 2 <1 1 20
17 58 6 4 7 3 2 1 3 16
18 55 23 2 5 3 1 <1 2 8
19 50 23 2 7 2 6 <1 2 7
20 57 16 1 8 5 3 <1 2 9
21 53 13 4 3 2 2 <1 3 19
22 49 17 9 5 2 4 1 3 11

M1 = standard manual wheelchair, M2 = lightweight manual wheelchair, M3 = ultralightweight manual wheelchair, M4 = miscellaneous manual wheelchair, typi-
cally bariatric, P1 = standard power wheelchair, P2A = standard power wheelchair programmable controls, P2B = folding power wheelchair, P3 = custom power
wheelchair, S1 = scooter.

Figure.
Veterans Integrated Service Networks. Map courtesy of Dr. Diane C.
Cowper Ripley and Mr. Eric R. Litt, Rehabilitation Outcomes
Research Center of Excellence, North Florida/South Georgia
Veterans Health System, Gainesville, Florida.
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Cost
The most frequently provided type of wheelchair was

the standard manual wheelchair (n = 54,358, 48%). The
majority, or 80 percent (n = 43,429), of wheelchairs
included in the “standard manual category” were coded
K0001. See the Appendix for a complete listing. The
mean cost for the K0001 was $204 compared with a
median cost of $163. The VA competitive bid price for
the K0001 in FY01 was approximately $114, unacces-
sorized/base cost.* Of the K0001 observations in the
cleaned cost data set, approximately 75 percent cost
$100–$199, 15 percent $200–$299, 2.5 percent >$500,
and 1 percent >$950 (n = 471). Costs in the $500 range
can be justified by additional accessories such as tilt,
recline, delivery, and setup charges.

During FY01, 8 and 13 percent of the WC/Ss pro-
vided by the VHA were power WC/Ss, respectively. The
mean cost for scooters was $2,047 and the median cost
was $1,935. These costs represent a customary range for
scooters. Typically, scooters cannot be customized, e.g.,
by adding removable arm/leg rests, custom seating. The
range for custom power wheelchairs, $1,000–$24,459,
was also reasonable. Costs less than $2,000 were likely to
represent accessories, such as tilt or a seating system.
While the mean cost for a custom power wheelchair was
$5,237, a cost of $24,459 is perhaps a customary price,
e.g., to construct a chair for a veteran with ALS. Nation-
ally, only four power wheelchairs exceeded $20,000 over
a 2-year period; 93 percent of power wheelchairs cost
less than $10,000 (n = 1,631).

The differences between the mean and median costs,
with median values less than mean values, indicate posi-
tive skew possibly due to variation in coding and data
entry. For example, wheelchair accessories (e.g., detach-
able leg rest, seating system, battery/battery charger,
delivery, and setup costs) were coded several ways: (1) as
the wheelchair they accompanied rather than as accesso-
ries, (2) as part of the total price for the wheelchair, or
(3) as accessories, with the wheelchair base price coded
as a wheelchair.

Setup and delivery charges could potentially be
included in the price of the device, or itemized. Setup is a
particularly important safety factor in the provision of
powered devices with programmable controls to veter-

ans. Programmable controls allow the responsiveness and
speed of the wheelchair to be adjusted to the individual
veteran’s needs. Factory settings may be inappropriate.
Errors in factory settings can occur and can cause, for
example, a chair to drive at excessive speed with only a
light touch to the joystick. Manual wheelchairs also
require setup. Axle and camber positions and seat and
leg/foot rest angles must be adjusted for each user (for
wheelchairs that allow these adjustments) to maximize
propulsion efficiency and minimize secondary injuries to
the shoulder, elbow, and wrist joints [17–20].

Data entry varied with method of purchase. For
example, WC/Ss could be provided from stock, custom-
ized by a VA-employed technician, customized by a ven-
dor, or purchased via the General Services Administration
Web site. Future studies could be designed to identify and
rank the most effective purchase options for WC/Ss.

Another factor contributing to the skewed cost distri-
bution was the VHA reissue policy that states “whenever
possible, reclaimed wheelchairs that have been restored
will be reissued” (1173.6) [21]. This policy has poten-
tially tremendous cost- and time-saving implications and
benefits for veterans. Typically, reissued wheelchairs
were assigned a cost of $0—observations that were
removed during data cleaning. In FY01, a policy change
designated that reissued chairs be assigned a cost equal to
one-half the original price.

A lapse of 6 to 16 weeks is not unusual between order
and delivery of a custom power or manual wheelchair.
During this time, the intended user’s motor skills may
change. A veteran with ALS, for example, may not be
able to use a wheelchair that had been prescribed 4 weeks
prior. Providing this veteran with an on-hand (reissued)
wheelchair could improve his or her quality of care ver-
sus having no wheelchair or an obsolete wheelchair while
waiting for the new one. In addition, one VHA wheel-
chair purchase can benefit more than one veteran. Fre-
quently, expensive wheelchairs can no longer be used by
veterans because of changing needs and abilities. When
the wheelchairs remain in good condition, recycling these
devices becomes very cost effective. In addition, devices
are sometimes prescribed for veterans who do not have
progressive conditions but, nonetheless, once the devices
arrive, they do not meet their needs. In a qualitative study
of individuals with SCI, Kittel et al. found that partici-
pants receiving their first wheelchair (as inpatients) had
little insight into their own needs and expectations upon
reentering community life, plus they lacked the ability to

*Fred Downs, Chief Consultant, Prosthetics and Sensory Aids Ser-
vice, written communication, 2002.

http://www.rehab.research.va.gov/jour/07/44/4/pdf/hubbardappend.pdf
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learn from other wheelchair users. Their second wheel-
chair was more satisfactory than the first because they
had had an opportunity to realize their wheelchair needs
and lifestyle preferences [15]. An ill-prescribed wheel-
chair for one veteran could be the perfect wheelchair for
another.

Provision by Type
The results of this study identified and quantified

national variation in the provision of manual and power
WC/Ss. Across VISNs, the percentage of manual wheel-
chairs provided during FY00 and FY01 ranged from 71
to 80 percent; inversely, the percentage of power devices
(power WC/Ss) provided ranged from 20 to 29 percent.
Typically, the variation in power devices provided was
driven by the percentage of scooters provided; i.e., for 19
out of 22 VISNs, providing a relatively higher percentage
(20%–29%) of power devices was associated with pro-
viding a relatively higher percentage (11%–20%) of
scooters. Inversely, providing a relatively lower percent-
age (15%–19%) of power devices was associated with
providing a relatively lower percentage (5%–10%) of
scooters. The shift in provision of power devices
described in Table 3 is interesting. During FY00, 8 per-
cent of the devices provided were power wheelchairs and
13 percent were scooters. In FY01, this pattern shifted to
14 percent power wheelchairs and 9 percent scooters. A
current study is underway to determine whether these
same patterns are present in the WC/Ss provided to veter-
ans by Medicare.

The variation in the percentage of manual (71%–
80%) and power (20%–29%) devices provided across
VISNs became far more extreme when types of manual
and power devices were considered. When we looked at a
data subset of manual wheelchairs only, the provision of
standard manual wheelchairs ranged from 24 (VISN 1) to
83 percent (VISN 9) (data not presented in tables), the
provision of lightweight manual wheelchairs ranged from
4 (VISN 9) to 67 percent (VISN 1), and the provision of
ultralightweight manual wheelchairs ranged from ≤1 per-
cent (five VISNs) to 11 percent (VISN 22). Similarly,
when we looked at a data subset of power devices only
(data not presented in tables), the provision of standard
power wheelchairs ranged from 2 (VISN 9) to 33 percent
(VISN 3), the provision of custom power wheelchairs
ranged from 2 (VISN 2) to 28 percent (VISN 9), and the
provision of scooters ranged from 33 (VISN 3) to 77 per-
cent (VISN 2).

One should note that this study examined FY00–
FY01 data. At that time, little guidance was available to
VA clinicians as to what qualified a patient for a given
prosthetic device. Since then, the VA has made available
clinical practice guidelines on the provision of power
mobility devices, including guidelines for the provision
of a high-technology power wheelchair (the iBot, http://
www.ibotnow.com/ibot/index.html). While guidelines
are available on provision of manual versus power
devices and provision of types of power devices, no
known guidelines exist on provision of manual or power
wheelchair by type.

Despite the magnitude of the variance between
VISNs, specific trends or patterns of provision of wheel-
chairs and scooters across VISNs could not be identified.
For example, VISNs 1 and 10 provided a higher percent-
age of lightweight manual wheelchairs than standard
manual wheelchairs and VISN 22 provided the highest
percentage of ultralightweight wheelchairs. One might
expect that VISNs 1, 10, and 22 would also provide a
higher percentage of higher-end power wheelchairs.
This, however, was not the case. VISNs 1 and 22 pro-
vided a relatively low percentage of power wheelchairs
and a moderate percentage of scooters; VISN 10 pro-
vided rather high percentages of standard power wheel-
chairs and scooters. VISN 9 provided a relatively high
proportion of custom power wheelchairs (6%) and
ultralightweight manual wheelchairs (4%) but also pro-
vided a relatively higher proportion of standard manual
wheelchairs (66%). The six VISNs that provided rela-
tively high proportions of standard power wheelchairs
(5%–7%) did not necessarily provide a higher proportion
of standard manual wheelchairs.

Based on the results of this study, our investigative
team has hypothesized (for future studies) that factors
affecting variation in the provision of wheelchairs and
scooters occur at three levels: (1) data entry, (2) patient,
and/or (3) VA system/VA facility. We earlier docu-
mented the variance in data entry. At the patient level, if
age were driving variation across VISNs, one would
expect age to vary across VISNs. This, however, was not
the case. The mean ages of the veterans were stable
across VISNs and ranged from 66.6 to 68.4 years. A pre-
viously published study that used this same cohort also
found that age did not drive variation in WC/S provision
to veterans [8]. Furthermore, this finding also holds true
in the study we are currently conducting, in which we
control for diagnosis and severity of disability.

http://www.ibotnow.com/about-ibot.html
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Although diagnosis has been identified as a potential
confounding factor for type of device provided [8], in this
study, the diagnoses of the cohort were stable across
VISNs: ALS ranged from 1 to 2 percent, multiple sclero-
sis and Parkinson’s disease from 3 to 4 percent, amputa-
tion from 4 to 5 percent, arthritis from 11 to 12 percent,
and stroke from 15 to 17 percent. Thus, diagnosis does
not appear to be driving the inconsistent WC/S provision
across VISNs. SCI was the most variable diagnosis, rang-
ing from 5 to 10 percent; however, the VISNs with
higher percentages of veterans with SCI were not the
VISNs that provided the highest percentages of
ultralightweight manual wheelchairs, as might be
expected. A limitation of having only diagnostic informa-
tion, however, is that severity of disability remains
unknown. A present study by our investigative team is
examining the relationship between device provided and
severity of disability.

Variance at the VA-facility level may also affect the
provision of assistive devices, e.g., philosophical differ-
ences at the administrative and clinician levels and vari-
ation in the type of facility prescribing the device,
including staffing and specialization. We have performed
preliminary explorations of system-level variation, with
more formal investigations planned. Future studies will
investigate the extent to which VA staffing patterns
affect variation in the type of WC/Ss provided.

Training in seating and mobility is a VA-system/VA-
facility factor that can affect provision of mobility
devices. A study is currently underway that compares VA
and Medicare provision patterns. Medicare has recognized
the importance of clinician and provider training in the
wheelchair provision process, as reflected in the CMS
announcement that after April 1, 2008, certain power
wheelchairs and push-rim activated power-assist devices
for manual wheelchairs cannot be provided until a Reha-
bilitation Engineering and Assistive Technology Society
of North America (RESNA)-certified Assistive Technol-
ogy Practitioner specializing in wheelchairs or a physician
board-certified in Physical Medicine and Rehabilitation
has performed an evaluation. Further, CMS has stipulated
that the wheelchair must be provided by a RESNA-
certified Assistive Technology Supplier who specializes
in wheelchairs and is directly involved in the patient’s
wheelchair selection.

An additional system-level factor that potentially
affects WC/S provision is implementation of VA pur-
chasing contracts as a cost-saving measure. During

FY00–FY01, a contract for the purchase of standard
manual wheelchairs was implemented, which may have
led to a tendency to purchase the contracted standard
wheelchairs. The VA has since expanded their contract
options so that many wheelchair types can be purchased
for the contract price.

CONCLUSIONS

This project is the first known national study to
investigate VHA costs in providing WC/Ss and to com-
pare prescription patterns across VISNs. During FY00
and FY01, the VHA provided more than 131,000 WC/Ss,
at a cost of $109,010,198. The most frequently provided
type of wheeled device during this 2-year period was the
standard manual wheelchair (53%), followed by the
lightweight rehabilitation manual wheelchair (17%), and
then the scooter (13%). The types of WC/Ss provided
across VISNs varied considerably and could not be
explained by age or diagnosis.

While the data described here do not produce clear
patterns of provision, they do support geographic vari-
ation and suggest that, while some facilities within
VISNs may be overprescribing, others may be underpre-
scribing. As the availability of and demand for wheeled
mobility devices increase, two important issues must be
addressed: (1) policy or clinical guidelines must be estab-
lished to allocate the devices and (2) clinicians must be
kept up-to-date in their training on this rapidly changing
technology. The long-range goal of our research is the
emergence of “best practices,” so that appropriate use
and equity in the provision of devices and quality of care
will prevail.
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