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Abstract—An understanding of adverse incidents and injuries
sustained by active wheelchair riders, who live and work in the
mainstream of society, is needed to improve safety via wheel-
chair design, selection, and configuration . We interviewed 109
riders who had experienced incidents, in order to identify the
causes of incidents and injuries they suffered.

Participants reported n=253 incidents (53% in powered
wheelchairs, 47% manual) occurring within a 5-year period,
comprised of 106 (42%) "Tips and Falls," 84 (33%)
"Component Failures," and 63 (25%) "Other" events . Sixty-
eight (27%) of the incidents caused injuries requiring medical
attention, including 13 hospitalizations . Direction of Tips and
Falls was associated with wheelchair type (manual or powered)
and with different riding surfaces.

Aspects of wheelchair stability, particularly the effects of
wheelchair configuration and of different riding surfaces, are
important engineering issues affecting wheelchair safety.
Interpretation of the results highlights wheelchair stability
mechanics . Potential design improvements are discussed.

Key words: injury prevention, rehabilitation, wheelchair
design, wheelchair safety, wheelchair selection, wheelchair
stability.
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INTRODUCTION

There are 1,411,000 wheelchair riders in the United
States (I), of whom nearly half live outside of institutions
(2) . The disability rights movement, legislative protec-
tions, and advances in medical rehabilitation have togeth-
er increased the number of wheelchair riders who live and
work in the mainstream of society. Modern wheelchairs
help to provide mobility for this group . However, using a
wheelchair at home and in the community provides
opportunity for adverse wheelchair incidents, frequently
causing injury.

Previous researchers have acknowledged that
wheelchair incidents and injuries are a significant prob-
lem (3,4). They have analyzed data from the United
States Consumer Product Safety Commission (CPSC) on
wheelchair rider injury and fatality (3,4) and surveyed
riders about safety (5) . While injury surveys of wheel-
chair users living in institutions have been conducted
(6-9), as well as surveys of wheelchair athletes (10), the
injuries suffered specifically by active, mainstream
wheelchair riders have gone largely undocumented (5).
This study examines incidents and injuries suffered by
active riders, defined as riders who use their wheelchairs
independently, daily, both indoors and outdoors.

Previous epidemiology has indicated that the major-
ity of serious wheelchair rider injuries result from tipping
or falling out of the chair (3-5), which points to the lim-
ited stability of current indoor/outdoor wheelchairs.
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Wheelchair stability has also been investigated by others
via analytical modeling (11-13), by laboratory experi-
mentation and testing (14-19), and through the develop-
ment of wheelchair testing standards (20).

In most studies of wheelchair rider injuries (3-5),
incidents are categorized simply by the action(s) that
directly inflicted injury . Unfortunately, such descriptions
may not reveal the precipitating causes of incidents . Our
database includes a narrative description of each incident,
which provides a level of detail sufficient to identify the
apparent precipitating cause of each incident, not just its
outcome . We wish to identify an incident's precipitating
cause, particularly from an engineering and design per-
spective, because logically that is the first place to focus
design-based prevention efforts.

METHODS

Data Gathering
Interviews were conducted with 109 active wheel-

chair riders who had experienced incidents . Riders
reported on past events from memory. They were asked to
include any and all incidents that had occurred during the
5 years prior to the interview, to reflect the current state
of wheelchair design . To obtain detailed incident reports,
three engineers and two assistants, trained in wheelchair
use, conducted the interviews . Personal interviews were
conducted mostly by phone and typically lasted from 30
minutes to 1 hour. The interviews were conducted over an
8-month period in 1991.

Participants were at least 18 years old, living in
urban areas . They were recruited through Independent
Living Centers, athletic organizations, assistive technolo-
gy expositions, and referrals from other survey recruits.
Efforts were made to include people representing a broad
range of disabilities and types of wheelchairs.

The interviewers used a questionnaire comprised of
130 specific questions (more if a participant reported
multiple incidents) and asked for a narrative description
of each incident, noting the situation and actions that had
occurred . The questionnaire was pilot-tested with six par-
ticipants.

Each of the 109 participants provided a personal
description (height, weight, sex, age, disability type,
functional abilities, years of riding experience, amount of
rider training received) and wheelchair specifications
(manual or powered, make, model, age, wheel types and
sizes, and the type of control used) . The type and severi-

ty of any injuries were recorded. The riding situation was
characterized in terms of riding surface (rough or smooth,
level or sloping up, down, or to the side; sudden changes
in the surface height) other aspects of the environment,
and what was happening prior to the incident . The
Appendix contains a table of the data gathered, minus the
narrative descriptions.

Data Analysis
Data were compiled on a spreadsheet and analyzed

using STATA version 3 .1 statistical software (Stara
Corporation, College Station, TX) . The chi-square test
and Fisher's exact test were used to evaluate associations
between outcomes and potential causative factors, noting
statistical significance at p<0 .05.

Outcomes we considered included incident types,
injury severity and type, and the number of incidents
reported by an individual respondent. Injury severity was
used as an evaluator of the importance of incident types
and causative factors, because it roughly indicates the
amount of suffering and expense that an incident caused.
Many characteristics of the rider, wheelchair, and riding
situation were tested as causative factors.

Most participants reported more than one incident,
including some reports of repeat occurrences . We treated
the latter as distinct incidents (with identical informa-
tion) . One respondent claimed that a particular incident (a
fall with injuries requiring medical attention) had
occurred 15 times. We treated this as a single incident,
estimating that the reliability of the report was insuffi-
cient to justify the influence it would otherwise have had
on the results.

Definition of Terms
The intended meanings of several terms used in this

report are defined below.

Incident. The basic unit of analysis in our study, an inci-
dent was an event that interrupted normal wheelchair
operation and either caused injury or posed the threat of
injury in the rider's judgment.
Injury severity ratings. There are four ratings : no injury,
minor injury, medical attention sought, and hospitaliza-
tion (a subset of "medical attention sought").
Tip. In a tip, one or more wheels leave the ground : the
wheelchair may or may not tip over . The rider may fall
out of the wheelchair.
Fall . In a fall, rider falls out of the wheelchair with no
reported tipping .
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Component failure. In a component failure, a wheelchair
part breaks, malfunctions, loosens enough to create a haz-
ard, or falls off.

Categories of Incidents
The following define the categories used in data

analysis . The categories group incidents according to
apparent precipitating causes rather than outcomes.
Category names will be capitalized in the remainder of
this report.

1. Tips and Falls covers most of the incidents that
include a tip or fall ; incidents originate from exceed-
ing the limits of a) the wheelchair's stability on the
ground, and/or b) the rider's sitting stability in the
wheelchair.

2. Component Failures includes incidents in which
component failure was reported as a cause, includ-
ing incidents that result in a tip or fall, and exclud-
ing incidents in vehicles or on lifts.

3. Other Incidents includes five types of incidents that
were studied, but did not yield statistically signifi-
cant results that help to guide wheelchair design and
selection. These are : Hit By a Car while riding in a
wheelchair, Transportation/Tie-Down incidents
occurring while traveling in a vehicle, Van or Bus
Lift incidents, Collision with an Immovable Object
while riding in a wheelchair, and Injurious Contact
with the Wheelchair itself.

RESULTS

Survey Participants
A total of 253 incidents were reported by 109 par-

ticipants while using 120 different wheelchairs, 53 (44
percent) manual and 67 (56 percent) powered . Sixty-four
participants (59 percent) had experienced more than one
incident during the 5-year period (Figure 1) . Twenty-
seven incidents (11 percent of the sample) were reported
as repeat occurrences.

The distribution of participants' disability types is
shown in Table 1 . The "Other" disabilities included post-
polio syndrome, arthritis, amputations, stroke, spina bifi-
da, nerve damage, and several others.

Causative Factors
Of the many potential causative factors that we test-

ed—characteristics of the wheelchair, rider, and riding
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Figure 1.
Number of incidents reported by individual survey participants (total
253 incidents among 109 participants).

situation the following yielded statistically significant
results that help to guide wheelchair design and selection:
wheelchair type (manual or powered), caster wheel size
and type (solid or pneumatic), the age of the wheelchair,
rider weight, and riding surface.

Distribution of Incidents and Injuries
Table 2 shows the distribution of all incidents into

cause-based categories, plus wheelchair type and injury
severity data.

Reported injury types were: 117 cuts and bruises, 29
fractures, 19 head injuries, 15 muscle and tendon injuries,
1 dental, and 13 unspecified injuries, totaling 194.
Injuries of all types were distributed almost evenly
between manual and powered wheelchair incidents.

None of the primary incident categories—Tips and
Falls, Component Failures, and Other—had a statistical-
ly significant tendency to result in severe injury.
However, the 13 hospitalizations were weighted toward
the Tips and Falls (1 per 15 incidents) and Other (1 per
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Table 1.
Participants' disability types .

# of
Participants %

SCI Quadriplegia 27 25
SCI Paraplegia 16 15
Cerebral Palsy 20 18
Neuromuscular Diseases 16 15
Other Disabilities 30 27

Totals 109 100

GAAL et at . Wheelchair Rider Injuries

Tip and Fall Incidents
The 106 Tips and Falls make up 42 percent of the

total sample . There is a relationship between the direction
of the Tip or Fall and the type of wheelchair ; forward and
backward Tips and Falls tended to occur in manual
chairs, while the less common sideways Tips and Falls
more often affected powered chair riders (p<0.001;
Table 2).

Tip and Fall direction was also correlated to injury
severity. Forward and sideways Tips and Falls were asso-

Component Failures (p=0.147) .

ciated with injuries requiring medical attention, while
backward ones were not (p=0 .036 ; Table 2).

16) categories, with just 1 hospitalization out of 84

	

The riding surfaces upon which Tip and Fall inci-
dents occurred were characterized as level ground, slop-

Table 2.
Distribution of incidents by incident categories, wheelchair types, and injury severity.

Injury Severity

Medical Attn. Sought

Wheelchair Type
All Med.

	

Hospitalizations No Injury
Incident Categories

	

Manual Powered Total % Non/Minor Attn. Cases

	

only Data

Tips & Falls 66 40 106 42 71 33 8 2
Component Failures 28 56 84 33 61 17 1 6
Other Incidents 25 38 63 25 45 18 4 0
Totals 119 134 253 100 177 68 13 8

Tips and Falls by Direction
Forward 25 10 35 33 20 13 2 2
Sideways 3 17 20 19 11 9 1 0
Backward 33 8 41 39 34 7 5 0
Unspecified 5 5 10 9 6 4 0 0
Totals 66 40 106 100 71 33 8 2

Component Failures Detailed
11 23 27 19 2 0 2Caster 12

Control System — 16 16 19 11 5 0 0
Frame 7 8 15 18 12 1 0 2
Drive Train 13 13 15 10 1 0 2
Footrest 2 6 8 10 4 4 0 0
Rear Axle & Tire 6 0 6 7 4 2 0 0
Miscellaneous 1 2 3 4 1 2 1 0
Totals 28 56 84 100 61 17 1 6

Other Incidents Detailed
Hit Immovable Object 17 16 33 52 29 4 1 0
Hit by a Car 1 9 10 16 5 5 1 0
Transport in Vehicle 2 8 10 16 5 5 1 0
Van/Bus Lift 3 4 7 11 4 3 1 0
Injury Contact w/Wlchair 2 1 3 5 2 1 0 0
Totals 25 38 63 100 45 18 4 0
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Table 3.
Directions of Tip and Fall incidents versus riding surface types.

Tip/Fall
Forward

Tip/Fall
Sideways

Tip/Fall
Backward

Direction
Unspecified Totals

4 4 7 6 21
0 3 26 0 29
3 5 0 0 8

10 1 2 0 13
8 2 3 1 14
5 3 2 3 13
5 2 1 0 8

35 20 41 10 106

Riding Surface

Level Ground
Sloping Up
Sloping Down
Surface Ht . Change Up
Surface Ht . Change Down
Rough Ground
Surface Unspecified

Totals

ing (upward or downward), t e in surface height (an
abrupt change, upward or dol award), or rough ground.
Riding surface was an important factor in Tips and Falls,
with 79 percent occurring on non-level or rough ground
(Table 3) . Specific directions of Tips and Falls were
associated with certain non-level riding surfaces . Of 29
Tips and Falls occurring to riders climbing inclines, 26
(90 percent) were in the backward direction . Of 27 Tips
and Falls occurring on a change in surface height (upward
and downward combined), 18 (67 percent) were in the
forward direction. (Note that of the 10 forward Tips and
Falls that occurred on an "upward change in surface
height," 9 (90 percent) involved the specific case of rid-
ing through a sudden slope transition from downhill to
uphill, such as at the bottom of a curb cut .)

Table 4 shows how the number of Tips and Falls is
related to caster wheel size and type among manual
wheelchairs . Caster wheel diameter (for all chairs) ranged
from 3 to 10 inches (8 to 25 cm) . For analysis, we split the
chairs into two groups : 6 inches (15 cm) or less, and above
6 inches . (Just 3 powered wheelchairs had small caster
wheels, so related analysis was done for manual wheel-
chairs only.) We also looked at caster wheel construction:
solid wheels versus pneumatic or semi-pneumatic.

Riders of smaller-castered chairs reported more Tips
and Falls per chair, an association of borderline statistical
significance (p=0 .053) . However, manual wheelchair
caster size was not found to predict the direction of the Tip
or Fall . The result for caster wheel construction was simi-
lar, manual wheelchairs with solid wheels were more like-
ly to be involved in Tips and Falls . Again, this association
was of borderline statistical significance (p=0 .064).
Finally, we looked at the combined effect of caster wheel
size and type . Manual wheelchairs with small, solid cast-
ers were associated with Tips and Falls (p=0 .024) .

Component Failure Incidents
Component Failures represent 84 incidents, 33 per-

cent of the sample . Table 2 shows the distribution of
seven types of Component Failures among manual and
powered wheelchairs, plus injury severity data. Com-
pared to manual wheelchairs, twice as many Component
Failures happened among powered chairs, with just over
half (52 percent) of these being failures of drive trains or
control systems, parts that manual wheelchairs do not
have. All five rear axle failures and one tire failure
occurred to manual chairs, including two broken axles
and three partially engaged quick-release axles . The 15
frame failures included 6 backrests, 1 armrest, and 1 anti-
tip bar. Twenty-nine (35 percent) of the Component

Table 4.
Manual wheelchair caster size and construction versus numbers
of Tip and Fall incidents.

Size
Tip or Fall
Incidents

Other
Incidents Totals

6" or below 35 21 56
Above 6" 18 24 42

Totals 53 45 98*

Construction
Solid 44 27 71
pneumatic/Semi 17 22 39

Totals 61 49 110*

Size & Construction
Combined
Small & Solid 31 16 47
Others 22 29 51

Totals 53 45 98*

*Totals vary due to incomplete data.



63

GAAL et al . Wheelchair Rider Injuries

Failure incidents resulted in the wheelchair tipping or
falling, and in 23 (27 percent) others, the broken wheel-
chair ran into an object . Incidents from these two groups
caused many minor injuries and the 17 medical attention
cases, including I hospitalization . Thirty-three (39 per-
cent) Component Failures caused no injury . None of the
Component Failure types was statistically associated with
severe injury . In seven (eight percent) of the Component
Failures, a powered wheelchair could not be controlled by
its rider.

Component Failure incidents were not associated
with above-median wheelchair age (median=3 years,
range=new to 18 years ; p=0.754), nor with above-median
rider weight (median=150 lbs or 68 kg ; p=0.857).

DISCUSSION

Tips and Falls
Many of the results pertaining to Tips and Falls can

be explained, and their implications for wheelchair engi-
neering and configuration elucidated, by analyzing both
the static and dynamic stability of wheelchairs.

Wheelchair Static Stability
A stationary wheelchair is stable as long as gravity's

line of force, passing through the rider/chair system's
center of gravity (e .g .), intersects the ground within the
wheelchair's base of support . This base of support is gen-
erally defined by where the wheels meet the ground, but
may also include anti-tip devices . For the wheel-
chair/rider system to tip over, its e .g . must be rotated up
and over the tipping axis 	 the edge of the base of sup-
port . In the ANSI/RESNA Wheelchair Standards Part 1,
Determination of Static Stability (21,22), the static stabil-
ity for each direction is quantified as the angle away from
horizontal to which the riding surface must be tilted to
cause the wheelchair to begin tipping . Larger angles indi-
cate greater stability. These angles are equivalent to 0 in
Figure 2' . Static stability angles result from the location
of the e .g . relative to the wheels.

Figure 2 illustrates how e .g . height can affect stabil-
ity angles . A manual wheelchair/rider system's weight is
mostly that of the rider ; therefore, its e.g . is typically near

In the ANSURESNA static stability standard for wheelchairs, the forward tip-
ping axis is located where the front wheels meet the ground . In Figure 2, the
forward tipping axis is located at the front wheel axles, which is more typical
of a wheelchair Tip that results from hitting a low obstacle while rolling for-
ward .

Figure 2.
Forward and backward static stability angles for two different e .g. posi-
tions . Vertical and/or horizontal relocation of the e .g . affects tipping
angles 6 t (forward) and 8 6 (backward) ; e.g .] is typical of an occupied
manual wheelchair, c .g.2 of an occupied powered wheelchair.

the rider's navel. A powered wheelchair is much heavier
than a manual one, so a typical powered wheelchair/rider
system has a lower e .g . and greater stability angles . One
likely reason manual wheelchairs were more prone to both
forward and backward Tips is their higher e .g . location.

Static stability angles are also affected by the anteri-
or-posterior (a-p) position of the e .g ., and again there are
some typical differences between manual and powered
wheelchairs . In manual wheelchairs ridden outdoors, it is
desirable to minimize the a-p distance between the e .g.
and the rear axle. This locates the rear wheels for efficient
manual propulsion, and minimizes the load on the small
front wheels . Low front wheel loading reduces rolling
resistance and minimizes the chair's tendency to turn
downhill when crossing a slope : downhill turning ten-
dency is the largest source of inefficiency in manual
wheelchair propulsion (23-25) . This arrangement

Backward tipping axis

	

'Forward tipping axis
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reduces the manual wheelchair's rear stability, however,
which helps to explain why manual wheelchairs were
more prone to backward Tips . In powered wheelchairs,
by comparison, the c .g . is typically located significantly
farther forward for the sake of backward tipping stability.

Sloped riding surfaces always affect tipping stability
by changing the spatial relationships between the system's
c.g ., the wheelchair's base of support, and the pull of grav-
ity (13,26) . For example, climbing an incline tilts the
wheelchair closer to its rearward tipping angle ; in our
sample, 90 percent of the Tips and Falls that occurred
while riding uphill were in the backward direction.

Wheelchair Dynamic Stability and the Role of Riding
Surface

Many of the forward Tips and Falls in this study
apparently resulted from the front wheels or footrests
being slowed or stopped by terrain . One simple case is a
wheelchair and rider rolling forward on level ground, and
hitting an obstacle, such as a low curb . The lower part of
the wheelchair/rider system is suddenly decelerated,
while the system's inertia tends to propel its mass for-
ward, creating a tipping moment or torque . If the impact
is great enough, a forward Tip or Fall can result. Note
also that this tipping moment increases with c .g . height.

Riding forward down an incline tilts the chair/rider
system closer to its forward tipping angle, tends to
increase its speed, and shifts weight onto the front
wheels, making it harder for them to roll over obstacles.
Many forward Tips and Falls in our sample occurred
when riders encountered a rapid slope transition from
downhill to uphill, such as at the bottom of a curb cut.
This common situation combines the danger of an abrupt
deceleration with that of riding down an incline.
Furthermore, the footrest(s) often bottom out on the
uphill slope (Figure 3).

Another simple case is a wheelchair and rider rolling
forward over a downward change in surface height, such
as rolling off a curb . This causes the chair's front end to
drop quickly, which imparts a forward, downward accel-
eration on the chair/rider system (rotating about the rear
axle), while tilting the chair closer to its forward tipping
angle.

Effect of Caster Wheel Size and Construction
Riders of manual wheelchairs with 6 in (15 cm)

diameter or smaller, solid front wheels reported more
Tips and Falls per person than those with larger and/or
pneumatic (or semi-pneumatic) wheels . The smaller,

Figure 3.
Sudden deceleration in a slope transition.

harder casters maximize maneuverability by allowing a
shorter overall wheelchair length, but contribute to for-
ward Tips and Falls because they can be stopped more eas-
ily by irregular terrain. In general, manual wheelchairs
equipped with small, solid caster wheels tend to be sporti-
er, lighter-weight chairs . These sporty wheelchairs usual-
ly provide variable rear axle position, which enables the
user to place the axle close to the system c .g . As we have
discussed, this practice has significant advantages for effi-
cient riding, but decreases backward tipping stability. We
were not able to obtain reliable data about axle position.

Sideways Tips and Falls
We observed many more sideways Tips and Falls

among powered wheelchairs than manual ones . No expla-
nation for this is evident in the data . If this difference is
corroborated by future studies, its causes will need to be
examined more thoroughly.

Footrest hits pavement
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RECOMMENDATIONS

Making advances in wheelchair design and manu-
facturing to improve safety—without compromising ben-
eficial features of the wheelchair—presents significant
challenges to wheelchair designers . We offer the follow-
ing ideas to help prioritize safety-related design work.

Preventing Tips and Falls
Moving the Center of Gravity Downward

To improve stability, it is clearly desirable to lower
the e .g. Achieving this may require lowering the wheel-
chair seat, since in most designs the rider is the primary
mass that is not already located near the ground . A wheel-
chair with a low seat may need to have variable seat
height to accommodate transfers, access to tables, and so
forth. In some cases, lowered seating may also require
lengthening the chair to accommodate the rider's legs;
this may need to be reversible to allow maneuvering in
tight spaces. In manual wheelchairs, any repositioning of
the rider must respect the ergonomics of wheelchair
propulsion.

Moving the Center of Gravity Horizontally
Designs that increase the distance between the c .g.

and the wheels (without raising the c .g.) will be more sta-
ble . To maintain maneuverability in tight spaces, it is best
to do this without increasing overall wheelchair length.

At the front end of the chair, this might be done by
moving the wheels forward without also moving the
footrests forward . Casters, particularly large ones, require
a lot of clear space for swiveling, which forces designers
to move the footrests forward . (At the Wheeled Mobility
Center, we are working on replacing casters with omnidi-
rectional front wheels that require no extra turning space .)

At the back end of a rear-wheel-drive chair, moving
the drive wheels rearward can result in decreased maneu-
verability and increased downhill turning tendency. Using
rear anti-tips can increase rear stability while keeping the
drive wheels positioned underneath the vehicle/rider c .g .,
but many anti-tips currently in use have only limited
effectiveness and reduce maneuverability (15) . One new
line of electric wheelchairs gains considerable rearward
stability, without moving the drive wheels rearward, by
using spring-loaded rear anti-tip wheels . For manual
wheelchairs, moving the c .g . farther away from the rear
axle would require combatting the problem of downhill
turning tendency (e .g ., by providing front wheel steering).
The ergonomics of propulsion must also be considered .

Improving the Ability to Negotiate Obstacles
One key to preventing Tips and Falls is to increase

the wheelchair's ability to overcome obstacles . Compared
to small wheels, larger front wheels offer less rolling resis-
tance on all types of surfaces, and can roll over larger
obstacles . Minimizing downward loading on the front
wheels also reduces their rolling resistance and makes it
easier for them to overcome obstacles . Preventing
footrests from catching on uneven ground is also impor-
tant . Footrest rollers or skids can be helpful . In the real
world, each of these proposed design changes must be
balanced against any negative side effects . For example,
increasing the diameter of front caster wheels typically
requires increasing footrest overhang, which makes the
footrests more likely to plow into uneven riding surfaces.

Providing a flexible suspension is another technique
for enabling a vehicle to negotiate rough ground and
obstacles . Suspension systems absorb shock and keep all
of the chair's wheels on the ground when the riding sur-
face is uneven . A proven method of providing a small
amount of wheelchair suspension has been the use of
pneumatic tires, or thick solid tires of medium stiffness
(equivalent to 50 to 65 durometer rubber) . By deforming
upon impact with small obstacles, such tires reduce verti-
cal wheelchair motion, making riding across bumpy sur-
faces more comfortable and efficient . Another simple and
lightweight method is to give the wheelchair frame a lim-
ited amount of flexibility, or so-called shoulder action,
that allows the two sides of the chair to rotate relative to
one another while staying parallel . Full suspension sys-
tems with greater travel are also being used on wheel-
chairs . These need to be fairly stiff, or heavily damped, to
prevent excessive tippiness and footrest plowing.

Preventing Component Failures
Since Component Failures were not associated with

wheelchair age, we expect that the primary way to pre-
vent them will be to strengthen wheelchair parts . Product
testing will be invaluable in this effort.

A comprehensive approach to measuring and testing
wheelchairs is provided by the ANSURESNA Wheelchair
Standards (27) . The Standards specify how wheelchairs
are to be tested and usually do not set benchmarks of
acceptability . However, many of the tests are pass/fail by
their nature.

In addition to bench testing, user testing is critical.
Wheelchair use includes not only riding, but also folding
and lifting the chair, repositioning adjustable parts, and
maintenance and repair. User testing is also the way to
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uncover component failures that indicate user interface
problems, such as partially engaged quick-release axles.

Future Research
Limitations of the Data Sample

This study was based on a convenience sample, lim-
ited to wheelchair riders living in the greater San
Francisco Bay Area ; participants primarily travel on
paved streets and sidewalks . Our respondents represent a
subset of active, city-dwelling, mild-weather riders who
have experienced incidents . They may not accurately rep-
resent the experiences of other rider populations . Since
our sample includes only riders who experienced inci-
dents, the results do not indicate the frequency of inci-
dents in the general population.

The small numbers of incidents in some categories
placed limits on the conclusions that could be drawn . For
example, in both the Hit by a Car and Transportation in a
Vehicle categories, 5 out of 10 incidents resulted in
injuries that received medical attention, a rate of 50 per-
cent compared with 27 percent for the overall sample . Yet
a statistically significant association with medical atten-
tion-level injury severity was not seen for those incident
categories because of the small numbers of cases . Finally,
respondents were asked to report from memory all the
incidents they had experienced during a 5-year period . It
is possible that they inadvertently emphasized more
frightening or injurious experiences and underreported
more mundane incidents .

Further Injury Research
To confirm or correct the conclusions drawn from

this exploratory study, we propose that our interviewing
system be utilized in a larger in-depth study, conducted
on a national level in the United States . Such a project
could make use of the National Electronic Injury
Surveillance System (NEISS), operated by the CPSC, or
the Food and Drug Administration's medical device
reporting system, to capture a nationwide random sample
of injury-causing wheelchair incidents . Riders would be
identified and contacted soon after experiencing injury-
causing incidents.

Researching Specific Design Issues
We encourage designers, engineers, and researchers

to further investigate some of the wheelchair design
issues raised in this report, such as:

I . The effects of changing front wheel size, position,
construction, and suspension on the ability of
wheelchairs to handle riding surfaces and obstacles.

2. The causes and prevention of sideways tips in pow-
ered wheelchairs.

3. Use of footrest rollers and skids to help wheelchairs
handle riding surfaces and obstacles.

4. The effect of seating stability on Tips and Falls : can
increased seating stability prevent incidents and
injuries? To what degree, and for which riders, do
seatbelts, seat angle, and cushion contour each help?
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APPENDIX
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sfer?

	

pening

	

Injury
Dia . Tire Dia. Tire

	

Cause,

	

Cause,

	

of

	

Riding Assis- Before Severity Injury

	

Age (in .) Type (in.) Type Grouped Detailed Incident Surface tent? Incident Rating

	

Type

	

1 1 .10 1

	

2 C5-6 PAR 175 72 PLRA T AL 10 20 Man QUADRA 2 8

	

2 1 .20 1

	

Man QUADRA 0 8
3 2 .10 2 5 MS

	

130 67 PLRA

	

AL 13

	

0 Man QCKIE II

	

8 8

	

4 2 .20 2

	

Man CATALINA 11

	

8

	

5 2.30 2

	

Man QCKIE II

	

6

	

8

	

6 2 .40 2

	

Man QCKIE II

	

5

	

8

	

7 250 3

	

Man QCKIE II

	

3 8

	

8 3 .10 3 2 C4-5-COM 190 75 PLRA T L

	

33

	

0

	

Pwr EJ PREMI 7

	

8

	

9 3 .20 3

	

Pwr EJ PREMI 5 8
10 4 .10 4 10 Tl2-Ll

	

150 68 FRLA-PT

	

1

	

50

	

Man STNLSS W 1

	

5

	

11 4.11 4

	

Man STNLSS W 1

	

5

	

12 4 .12 4

	

Man STNLSS W 1

	

5

	

13 4 .13 4

	

Man STNLSS W 1

	

5

	

14 4 .14 4

	

Man STNLSS W 1

	

5

	

15 4 .20 4

	

Man STNLSS W I

	

5

	

16 4 .21 4

	

Man STNLSS W 1

	

5

	

17 4.30 4

	

Man STNLSS W 4 5

	

18 4 .40 4

	

Man STNLSS W 4 5

	

19 4 .50 5

	

Man STNLSS W 4 5

	

20 5 .10 5 2 CHOR DYS 137 67 PARTIAL ALT 0 .5

	

0 Man EJ HORIZ

	

8

	

21 5.20 5

	

Man EJ HORIZ

	

8

	

22 6.10 6

	

2 MS

	

180 72 low str

	

T

	

2

	

0

	

Man QCKIE II

	

2

	

6

	

23 6.20 6

	

Man QCKIE II

	

2 6

	

24 8.10 8

	

1 ARTHRITI 180 71 PARTIAL

	

4

	

0 Man QCKIE II

	

1

	

5

	

25 9.10 9 2 C4-5 PAR 150 69 PLRA T AL 2

	

Pwr EJ-MAR P 1 .5

	

26 9.20 9

	

Man QCKIE II

	

t

	

8

	

27 12 .10 12

	

I POST POL 180 67 PLRA

	

A

	

1

	

1

	

Pwr EJ MARTH 0 8

	

28 13 .10 13

	

3 4AMP-BKE 128 69 PRLA RLL

	

17

	

1

	

Pwr INV. RAN 3

	

8

	

29 13 .20 13

	

Pwr. INV. RAN

	

3

	

8

	

30 13 .30 13

	

Pwr E&J

	

10

	

8

	

31 15 .10 15

	

1 C3-PART 170 72 PARTIAL ALT 5

	

10

	

Pwr EJ MARTH 5

	

8

	

32 16 .10 16

	

1 L4-PART 135 72 FRLA T -P LT

	

Man INVACARE 3 8

	

33 17 .10 17 10 POLYNEUR 90 60 PARTIAL A

	

9

	

0 Man QCKIE GP 0 5

	

34 17 .11 17

	

Man QCKIE GP 0 5

	

35 17 .12 17

	

Man QCKIE GP 0 5

	

36 17.20 17

	

Man QCKIE GP 0 .5 5

	

37 17.30 17

	

Man QCKIE GP 3

	

5

	

38 1731 17

	

Man QCKIE GP 3 5

	

39 17.32 17

	

Man QCKIE GP 3 5

	

40 17.33 17

	

Man QCKIE GP 3 5

	

41 17.34 17

	

Man QCKIE GP 3 5

	

42 17.40 17

	

Man QCKIE GP 3 5

	

43 18 .10 18 2 HEM-STRK 124 62 PLAL-FRA

	

4

	

0.5 Pwr LARK SCO 2 10

	

44 18 .20 18

	

Pwr LARK SCO 3 10
45 19 .10 19 4 NERV DMG 140 66 PLA-FT

	

4

	

Man QCKIE II

	

4 5

	

46 19 .11 19

	

Man QCKIE II

	

4

	

5

	

47 19 .12 19

	

Man QCKIE II

	

4

	

5

	

48 19 .13 19

	

Man QCKIE II

	

4

	

5

	

49 20 .10 20

	

I C5 PART 102 68 PLA FRA- AL 21

	

50 Pwr E&J

	

14 8

	

50 21 .20 21

	

1 SP ATH-C 115 66 PLA ALT- A

	

28

	

1

	

Man EJ-ONE A 5

	

5
51 22 .10 22 3 C5-6 PAR 150 69 PLRA T AL

	

4 450

	

Pwr INVCR RO 3 8

	

52 22 .20 22

	

Man QCKIE II

	

4 6

	

53 22 .30 22

	

Man QCKIE II

	

6 6

	

54 23.10 23

	

2 T9 L4-5

	

160 68 PARTIAL AL

	

5

	

0.25 Pwr FORTRESS 3 10

	

55 23 .20 23

	

Pwr EJ SPRIN

	

0

	

8
56 24 .10 24 2 ARTHRITI 160 66 FRALT PR

	

1

	

0

	

Man E&J

	

8

	

57 24 .20 24

	

Man

	

0 8

	

58 25 .10 25

	

I T8 COMP 105 73 FRLA-PT L

	

12

	

3

	

Man QCKIE II

	

3

	

5

	

59 26.10 26

	

2 T12-L1PA 165 72 FRLA-PT

	

I I

	

0

	

Man QCKIE I

	

4 4

	

60 26.20 26

	

Pwr EJ LANCE I

	

61 27.10 27

	

1 ARTHRITI 200 67 PAL

	

FT

	

3

	

0

	

Pwr EJ MARTH 4 8

	

62 28.10 28 4 SPASTC CP 186 61 PARTIAL AL 6

	

0

	

Pwr EJ MARTH 5 8

	

63 28.20 28

	

Pwr EJ MARTH 3 8

	

64 28.30 28

	

Pwr EJ MARTH 3 8

	

65 28.40 28

	

Pwr EJ MARTH 4 8

	

66 31 .10 31

	

1 SPASTC CP 175 64 FUL+PRL AL 33

	

0

	

Pwr INVCR PW 1 10

	

67 32.10 32 2 POST POL 407 71 PARTIAL L

	

5

	

0

	

Pwr INVCR AR 2 8

	

68 32.20 32

	

Pwr INVCR AR 3

	

8
69 33 .10 33 3 MD

	

200 71 PLRA T

	

10

	

0

	

Pwr NAT 'L WE 4 8

Pneu 24 Pneu Tip/Fall Back

	

Bwd tip Level
SemiP 24 SemiP Other

	

HitObjct HitObjct DwnVally
SemiP 26 Pneu Tip/Fall Forward Fwd fall Rugs
SemiP 26 Penn Tip/Fall Back

	

Bwd fall Level

	

T
SemiP 26

	

Pneu Tip/Fall Side

	

Sidefall Level
SemiP 26 Pneu Tip/Fall Back

	

Bwd fall Rough
SemiP 26 Pneu Tip/Fall Forward Fwd fall DwnVally
SemiP 20 Pneu Tip/Fall Side

	

Side tip DwnSlope
SemiP 20 Pneu Tip/Fall Side

	

Side tip DwnSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpValley
Solid 24

	

Pneu Tip/Fall Back

	

Bwd tip UpValley
Solid 24 Pneu Tip/Fall Forward Fwd fall DwnVally
Solid 24 Pneu Other

	

VnBusLft Fwd fall VnBusLft
Solid 24 Pneu Tip/Fall Forward Fwd fall SurfHt
Solid 24 Solid Other

	

HitObjct HitObjct Rough
Solid 24

	

Solid Other

	

HitObjct HitObjct Wet
Solid 24 SemiP Tip/Fall Back

	

Bwd tip UpValley
Solid 24 SemiP Tip/Fall Forward Fwd fall DwnVally
Solid 26 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Other

	

Trnsport Side tip
Solid 24 Pneu Other

	

HitObjct HitObjct DwnSlope
20 Pneu CompFail Footrest NoCntrol Level

Solid 20 SemiP CompFailCntrlSys HitObjct DwnSlope
Solid 20 SemiP CompFailCntrlSys HitObjct DwnSlope
Solid 20 SemiP CompFailCntrlSys HitObjct Level
Solid

	

Solid CompFail Seatbelt Fwd fall DwnSrtHt
Solid

	

Solid Tip/Fall Side

	

Sidefall Level

	

T
Solid 24

	

Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu CompFail Caster

	

CF Only Airline
Solid 24 Pnen CompFail Caster

	

CF Only
Solid 24 Pneu CompFail Caster

	

CF Only
Solid 24 Pneu CompFail Caster CF Only
Solid 24 Pneu CompFail Caster

	

CF Only
Solid 24 Pneu CompFail Caster

	

CF Only
Solid 24 Pneu CompFail WIAxlTir CF Only Level
Pneu 10 Pneu Other

	

HitObjct HitObjct Level
Pneu 10 Pneu Other

	

HitObjct HitObjct Level
Solid 24

	

Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope
Solid 20 SemiP Tip/Fall Back

	

Bwd tip UpSurfHt
Pneu 24 Pneu Tip/Fall Fordward Fwd fall SidSlope
Solid 20

	

Pneu Other

	

HitObjct HitObjet Interior
SemiP 24 Pneu Tip/Fall Back

	

Bwd tip Level
SemiP 24 Pneu Tip/Fall Back

	

Bwd tip Level
Pneu 10 Pneu Other

	

VnBusLft Bwd tip VnBusLft
Pneu 20 Pneu CompFailCntrlSys Side tip Valley
Solid 24

	

Solid Tip/Fall Back

	

Bwd fall' Level

	

T
Solid 24 Solid Tip/Fall Back

	

Bwd fall Level

	

T
Solid 24 Pneu CompFailCaster

	

tip

	

DwnSlope
Solid 22 SemiP Tip/Fall Forward Fwd fall DwnVally

Other

	

HitByCar HitByCar Level
SemiP 20 SemiP Tip/Fall DirUnkn fall

	

Level
Solid 20 SemiP CompFail Footrest HitObjct Level
Solid 20

	

SemiP Tip/Fall Side

	

Side tip UpValley
Solid 20

	

SetniP Other

	

Trnsport Side tip
Solid 20 SemiP CompFailFootrest HitObjct
SemiP 10 SemiP Tip/Fail DirUnkn fall

	

Level

	

A
Solid

	

Pneu Other

	

HitObjct HitObjct Elevator
Solid

	

Pneu Other

	

HitObjct HitObjct Elevator
Solid 12 Pneu Other

	

Transport Side tip

Stopped Med Attn Fracture
FwdStrait Med Attn Fracture
FwdStrait Med Attn Bruises
Stopped Hospital Fracture
Stopped Med Attn Bruises
FwdStrait Hospital Tendon
FwdStrait NoInjury NoInjury
FwdStrait Med Attn Fracture

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises
FwdStrait Minor Bruises
Reverse Med Attn Head Inj
Stopped Med Attn Bruises
Pushed NoInjury NoInjury
FwdStrait NoInjury NoInjury

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises
FwdStrait Hospital Head Inj

	

Stopped Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises
Stopped NoInjury NoInjury

Nolnjury NoInjury
NoInjury NoInjury
NoInjury NoInjury
NoInjury NoInjury
Nolnjury Nolnjury

FwdStrait NoInjury NoInjury

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

Reverse Minor

	

Head Inj

	

Reverse Minor

	

Head Inj

	

Reverse Minor

	

Head Inj

	

Reverse Minor

	

Head Inj

	

FwdStrait Minor

	

Bruises
FwdStrait Nolnjury NoInjury

	

FwdTurn Minor

	

Fracture
Hospital Head Inj
Hospital Bruises

	

Reverse Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

Stopped Minor

	

Bruises
Stopped Hospital Fracture
FwdStrait Minor Bruises
FwdStrait Hospital Fracture
FwdStrait Hospital Fracture
Stopped Minor Head Inj
FwdStrait Med Attn Fracture
FwdStrait Hospital Tendon
Stopped Hospital Head Inj
FwdStrait Med Attn Fracture
Stopped Med Attn Tendon

	

FwdTurn Minor

	

Unknlnj

	

FwdStrait Minor

	

Unknlnj

	

Stopped Minor

	

Bruises
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I.D #'s

	

RIDERS

	

WHEELCHAIRS

	

INCIDENTS

	

INJURIES

(Fnll/Part;Lft/Rt

Inci- bier-

	

# of

	

.Ann,Leg,Torso)

	

Rider

dent dent Ri- (nth-

	

hale-

	

Yrs. Train Man] Make

1-D Index der dents Disability Wt. Ht .

	

tional

	

Spas- as

	

Mg

	

or

	

&

#

	

#

	

# /ridr Type

	

(Ib() (in.) Abilities deity Ridr (hrs .) Pwr

	

Model

"Iran
Front WhIs

	

Back Whls Apparent Apparent Action

	

sfer?

Dia. Tire

	

Dim Tire

	

Cause,

	

Cause,

	

of

	

Riding

	

Assis-

	

Age (in .) Type (in.) Type Grouped Detailed Incident Surface

	

tang

Hap-
pening

	

Injury
Before

	

Severity Injury
Incident

	

Rating

	

Type

DootOper
DoorOper
DoorOper
DoorOper
DoorOper
DoorOper
DoorOper
DoorOper
DoorOper
DoorOper
Narrow
UpSlope
DwnSrfHt
Level
Level
DwnSlope
Level
UpSlope
At door
Rough
DwnVally
DwnVally
DwnVally
UpValley
Level
DwnVally
DwnSlope
Level
Level
DwnSlope
UpValley
VnBusLft
Level
VnBusLft
UpSurfHt A
S1opeSrf
Level

	

T
Level

	

T
Level

	

T
Level T
VnBusLft
SidSlope
UpSlope

UpSlope
DwnSlope A

Pneu Tip/Fall Side

	

Side tip

	

Level
Pneu CompFail CntrlSys HitObjct UpSlope

Pneu Tip/Fall Back

	

Bwd tip UpSlope
Pneu Tip/Fall Forward Fwd fall DwnVally
Pneu CompFail Frame

	

Bwd tip UpSlope
Pneu CompFail Frame

	

ScrapeWC
SemiP Tip/Fall Forward Fwd tip DwnSlope
Pneu Other VnBusLft HitObjct VnBusLft
Pneu CompFail CntrlSys Side tip UpSurfHt

SemiP Other

	

HitObjct HitObjct Rugs

SemiP Tip/Fall Side

	

Side tip UpValley
Pneu CompFailCntrlSys HitObjct UpSurfHt

Pneu CompFail Frame

	

Bwd fall Level

SemiP Other

	

HitObjet HitObjet Level

SemiP Other

	

HitByCar HitByCar Level

SemiP Other

	

HitObjct HitObjct Interior
SemiP Tip/Fall Forward Fwd fall Level

	

A

SemiP Other

	

HitObjct HitObjet Elevator

Pneu CompFail Frame CF Only Level

	

T
HitByCar HitByCar Level
HitByCar HitByCar Level
ScrapeW ScrapeWC Level
Trnsport HitObjct
HitObjct HitObjct
HitObjct HitObjct
HitObjct HitObjct
HitObjct HitObjct
HitObjct HitObjet

HitObjct
HitObjct
HitObjct
HitObjct
HitObjct
HitObjct
Bwd tip
Sidefall
HitObjct
Fwd fall
Fwd fall

HitObjct
Bwd tip
Bwd tip
Side tip
HitObjct
Fwd fall

Side tip
Sidefall

Side tip
Fwd tip
Side tip

Sidefall

Other
Other

SemiP Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Tip/Fall
Tip/Fall
Other HitObjct
CompFail Caster
CompFail Dr/Train
CompFail Caster
Tip/Fall Back
Tip/Fall Back
Tip/Fall Side
Other

	

HitObjct
CompFail Brake
Tip/Fall Side
CompFail WlAx1Ti
CompFail Footrest
Tip/Fall Forward
CompFail Frame

SentiP
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu HitObjct

HitObjet
HitObjct
HitObjct
HitObjct
HitObjct
Back
Side

Pneu
Pneu
Pneu
Pneu
Pneu
Pneu
Solid
Solid
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu
Pneu CompFail Caster
Pneu CompFailWlAxlTir Sidefall
Pneu CompFail CntrlSys HitObjct
Pneu Tip/Fall Side

	

Side tip
Pneu Other

	

VnBusLft Bwd tip
Pneu Tip/Fall Forward Fwd fall
Pneu Other

	

VnBusLft Bwd tip
Pneu Tip/Fall Back

	

Bwd tip
Pneu Other

	

HitObjct HitObjet
SemiP Tip/Fall DirUnkn fall
Pneu Tip/Fall DirUnkn fall
Pneu CompFail Frame

	

fall
Pneu CompFail Frane

	

fall
SemiP Other

	

VnBusLft Bwd tip
SemiP Tip/Fall Side

	

Side tip
SemiP Tip/Fall Back

	

Bwd tip
Pneu Tip/Fall Back

	

Bwd tip
Solid Tip/Fall Forward Fwd fall

Pneu Other

	

HitByCar HitByCar Level
Pneu Other

	

HitObjct HitObjct

	

Narrow
Pneu Other

	

HitObjet HitObjet

	

Narrow

Other

	

HitByCar HitByCar Level

Pwr NAT' la WE 6
Pwr NAT'L WE 3
Pwr EJ PREMI 3
Pwr EJ PREMI 3
Pwr EJ PREMI 3
Pwr EJ PREMI 3
Man QCKIE II I
Man WHEELSP 0
Pwr EJ MARTH 3
Pwr RASCALS 0
Pwr RASCAL S 0 .5
Pwr INV. ROL 0
Pwr INV. ROL

	

1

I CARDIOMY300 63 FULL

	

1

	

0

	

Pwr E&J

	

0

4 ARTHROGF 95 61 PAL FT

	

18

	

2

	

Pwr EJ MARTH 3
Pwr EJ MARTH 4
Pwr EJ MARTH 1
Pwr El MARTH I

1

	

200 70 PLRA

	

ALT 9

	

2

	

Man QCKIE

	

7

I SPASTC CP 100 54 FLA RL-P ALT 26

	

Pwr EJ MARTH 2

I SP ATH-C 160 64 FLA T-PR L

	

2

	

Pwr EJ MARTH 2

2 ARTHRITI 135 53 PARTIAL

	

24

	

0

	

Pwr EJ3P-2I S

	

8
Pwr EJ3P-21S

	

5

7

	

Man QCKIE

	

5
Man QCKIE

	

5
Man QCKIE

	

5
Man QCKIE

	

5
Man QCKIE

	

5
Man OCKIE

	

5

Man QCKIE

	

5
Man QCKIE

	

5
Man QCKIE

	

5

Man QCKIE

	

5
Man QCKIE

	

4
Man QCKIE I 7
Pwr RASCALS 6
Pwr AMIGO RW 2
Pwr EJ3P-21S

	

8
Pwr EJ3P-21S 9
Pwr EJ PREMI 4
Pwr EJ PREMI 6

Pwr EJ PREMI 3
Pwr EJ PREMI 6
Pwr EJ PREMI 2

Man K CHAIR 0 .5
Man K CHAIR 1

Man K CHAIR 1
Man K CHAIR 2
Man QCKIE II 2

Man QCKIE II 3
Man QCKIE II

	

5

Man QCKIE I 1
Pwr EJ MARTH 4
Pwr EJ MARTH 5
Pwr E7 MARTH 2

Man QCKIE

	

4

Man QCKIE

	

7

Man QUKIEGPV 1
Man QCKIE

	

0

Pwr E&J

	

8

Man QCKIE II 5
Man K CHAIR 0.5

Man K CHAIR 1
Pwr EJ PREMI 7
Pwr EJPREMI 6
Pwr E7 PREMI 4
Man QCKIE 3
Man E&J FOLD 18
Pwr SPARKY 2
Pwr EJ STAND
Pwr EJ RECLI 13
Pwr EJ3P-21S

8

	

Solid 12
8 Solid 12
8 Pneu 20
8 Pneu 20
8 Pneu 20
8 Pneu 20
8 Pneu 24
6 Solid 26
8 Pneu 20
8 SemiP 8
8 SemiP 8
8 Pneu 20
8 Pneu 20
8 Pneu 20

8

	

Solid 20
8

	

Solid 20
8 Solid 20

8

	

Solid 20

5

	

Solid 24

8

	

20

8

	

20
8 Solid 20
8 Solid 20
8 Pneu 24
8 Pneu 24
8 Pneu 24

8 Pneu 24
8 Pneu 24

8 Pneu 24
8 Pneu 24
8 Pneu 24
8 Pneu 24
8 Pneu 24
8 Pneu 24

5

	

Solid 24
Solid
Solid

8

	

Solid 20
8 Solid 20
8

	

Solid 20
8 Solid 20
8

	

Solid 20
8

	

Solid 20
8

	

Solid 20
6 Pneu 24
6 Pneu 24
6 Pneu 24
6 Pneu 24
6 Solid 24
6 Solid 24
6 Solid 24
6 Pneu 24
8 SemiP 20
8 SemiP 20
8 SemiP 20
5 Solid 24
6 Pneu 24

Pneu 24
8 Pneu 24
8

	

Solid 20
5

	

Solid 24
Pneu
Pneu

8 Solid 20
8

	

Solid 20
8

	

Solid 20
Solid

8

	

Solid 24
Pneu

8

	

Solid 20
8 Pneu
5

	

20

FwdStrait Med Attn Bruises

	

Reverse Minor

	

Bruises

	

FwdStrait Minor

	

Head Inj

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Head lni

	

Minor

	

Bruises
FwdStrait Med Attn Bruises

Hospital Fracture
FwdStrait Med Attn Fracture
FwdStrait Nolnjury Nolnjury
FwdTurn Minor Bruises
FwdStrait Med Attn Bruises
Stopped Minor Tendon
FwdStrait Hospital Fracture
FwdStrait Med Ann Bruises

	

FwdStrait Minor

	

Bruises
FwdStrait Med Attn Bruises

	

Minor

	

Bruises
Stopped Nolnjury Nolnjury

	

Stopped Minor

	

UnknInj

	

FwdStrait Minor

	

Unknlnj

	

FwdTurn Minor

	

Bruises
Stopped Med Attn Tendon

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises
FwdStrait Med Attn DeepCut

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises
FwdStrait Minor Bruises

FwdStrait Med Attn Bruises
FwdStrait Med Attn DeepCut
FwdStrait Med Attn DeepCut

FwdStrait Med Attn DeepCut
FwdStrait Med Attn Fracture
FwdStrait Med Attn Fracture
FwdStrait Med Attn Tendon
FwdStrait Med Attn Head Inj

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Tendon

	

Reverse Minor

	

Head Inj

FwdStrait Nolnjury NoInjtu'y

	

Stopped Minor

	

Bruises

	

Wheelie Minor

	

Bruises
Stopped Minor Bruises
Stopped Med Alm Bruises
Stopped Med Attn Tendon
Stopped Nobtjmy Nolnjury

	

Stopped Minor

	

Head Inj

Med Attn DeepCut

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Bruises

	

FwdStrait Minor

	

Head Inj
Pushed Nolnjury Nolnjury

Notnjury Nolnjury
FwdStrait Nolnjury Nolnjury
FwdStrait Med Amt Fracture
FwdStraii Med Attn Fracture

7033.20 33
7133.30 33
7236 .10 36

	

5 C5-6-COM 190 61 PLRA T ALT 9

	

60

7336.20 36

7436 .30 36
7536 .40 36
763650 37

7737 .10 37

	

2 C4 PART

	

175 65 PLA T-FR or

	

5

	

60

7837 .20 37

7938 .10 38

	

2 MS

	

158 64 PRLA RLLAL

	

Oa 0

8038 .20 38
8139.10 39

	

2 C5-7PART 230 68 PLA T-FR AL 12 200

8239.20 39
8340.10 40
8445.10 45

8545 .20 45

8645 .30 45
8745 .50 45
8846 .20 46
8948 .10 48
9049 .10 49
9150.10 50
9250.20 50
9351 .10 51 11 T9-COMP 180 74 FRLA-PT L

	

18

9451 .11 51
9551 .12 51
9651 .13 51
9751 .14 51
9851 .15 51
9951 .16 51

10051 .17 51
101 51 .18 51
10251 .19 51
103 51.20 51
104 53 .10 53

	

1 POST POL 145 67 FRLA-PLL

	

35

	

0

105 54.10 54

	

2 HYPO-PIT 185 57 PLA RLL-

	

7

	

0

106 54 .20 54
107 55 .10 55

	

2 SPASTC CP 135 67 FRLA-PRL ALT 8

108 55 .10 55
109 56 .10 56

	

5 SPASTC CP 160 68 FRA T-PL ALT 42 150

11056.20 56
111 56.30 56
11256.40 56
113 56.50 57
11457.10 57

	

8 Ll-I12PA 191 72 FRLA-PRLT

	

4

	

40

115 57.20 57
11657 .30 57
117 57 .40 57
118 57 .50 58
119 57 .60 58
12057 .70 58
121 57 .80 58
122 58 .10 58

	

3 FRED ATX 185 72 FRLA PRL

	

29

	

0

123 58 .20 58
124 58 .30 58
125 61 .10 61

	

1 T10 COMP 145 72 FRLA-PT LT

	

4

	

30

126 62.10 62

	

I MS

	

167 67 FRA T-PL L

	

15

	

0

127 63.10 63

	

2 T-7 PART

	

98 59 FRLA-PT L

	

11

	

0

128 63.30 63
129 64.10 64

	

1 BALANCE 85 60 PRLA RLL ALT 12

	

0

130 65.20 65

	

1 T-12 COM 147 66 FRLA-PT

	

11

	

10

131 66.10 66

	

2 SPINA BI 115 55 FRLA-PRL

	

11

	

0

132 66.20 66
133 67.10 67

	

3 SPASTC CP 105 66 PARTIAL ALT 40

	

0

134 67 .20 67
135 67 .30 67
136 68 .10 68

	

4 SPASTC CP 220 62 PRLA RLL L 49

	

0

137 68 .20 68
138 68 .30 68
139 68 .40 68
140 69 .10 69

	

1 BALANCE 150 68 FULL

	

13

141 70.10 70

	

2 MS

	

170 71 PRLA RLL

0
0
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LD #'s

	

RIDERS

	

WHEELCHAIRS

	

INCIDENTS

	

INJURIES

(Full/Part ;Lft/Rt
loci- lnei-

	

# at

	

Arm,Leg,Torso)

	

Rider
dent dent Ri- Inci-

	

Func-

	

Yrs. Train Man'I Make

LD Index der dents Disability Wt. Ht .

	

tional

	

Spas- as

	

ing

	

or

	

&

#

	

#

	

# /ridr Type

	

Ohs) (in .) Abilities ticity Ridr (hrs.) Pwr

	

Model

Front Whls

	

Ba

	

hl

	

Apparent Apparent Action
Dia. Tire

	

Dia . Tire

	

Cause,

	

Cause,

	

of

	

Riding
Age (in.) Type (in.) Type Grouped Detailed Incident Surface

Tram

	

Flap-
sfern,

	

pen Mg

	

Injury
Assis-

	

Before

	

Severity
tant?

	

Incident

	

Rating
Injury

Type

142 70 .20 70

	

Pwr EJ3P-21S
143 71 .10 7

	

1 POST POL 150 64 PARTIAL

	

0

	

Pwr RASCAL S
144 72 .10 72

	

1 POST POL 160 68 PARTIAL

	

30

	

0

	

Pwr EJ 3W

	

3

145 73 .10 73

	

4 C4-6-COMP 175 74 PLRA

	

AL 26

	

10

	

Pwr EJ MARTH 3
146 73 .20 73

	

Pwr EJ MARTH 2
147 73 .30 73

	

Pwr EJ MARTH 3
148 73 .40 73

	

Pwr EJ MARTH 2
149

	

I C4 PART 125 72 PLALFRAAL 5

	

Pwr INV.ROL

	

5
15076,1076

	

1 POST POL 170 68 FRLA-PT

	

35

	

0 Pwr EJ MARTH
151 77 .10 77

	

2 ATH-CP

	

125 64 PLA T-FR A

	

34

	

0 Pwr E&J
152 77 .20 77

	

Pwr E&J
153 78.10 78

	

2 C6-PART 195 72 PLRA T L

	

25

	

50 Man QCKIE

	

4
154 78 .20 78

	

Pwr INV.XPR

	

0
15579 .10 79

	

2 SCI-PARA 173 71 FRLA-PT

	

8

	

0 Man INVACARE 9
15679 .20 79

	

Man INVACARE 5
157 80 .10 80

	

I MD

	

60 68 PRA

	

7

	

0 Man E&J RECL
158 81 .10 81

	

3 C-5

	

150 76 PLRA

	

ALT 22

	

0

	

Pwr EJ&other

	

6
159 81 .20 81

	

Pwr EJ&other

	

8
16081 .30 81

	

Pwr EJ&other

	

7
161 82 .10 82

	

1 POST POL 135 64 PARTIAL

	

35

	

0 Man STANLES 6
162 83 .10 83

	

1 SPASTC CP 160 64

	

19

	

0 Man EJ TRAVE 0
163 84 .10 84

	

1 C5-6

	

175 71

	

L

	

33

	

0

	

Pwr EJ3P

	

11
164 85 .10 85

	

1 C4-5

	

130 68 PLRA T ALT

	

0

	

Pwr EJ3P
165 86 .10 86

	

1 T9-I1 LI

	

130 72 FRLA-PT L

	

20

	

25

	

Man QCKIE GP
166 87 .10 87

	

2 C-7

	

210 76 PLRA T LT 16

	

25

	

Man QCKIE
167 87.20 87

	

Man QCKIE
168 88.10 88

	

4 NERVE DA 160 65 FRLA T-P

	

P 12

	

Man KUSCHALI 1
169 88 .20 88

	

Man KUSCHALI 1
170 88.30 88

	

Man KUSCHALI I
171 88.40 88

	

Man KUSCHALI I
172 89.10 89

	

1 2AMP-BK 118 64 FRLA T

	

7

	

80

	

Man QCKIE II

	

5
173 90.10 90

	

1 2AMP-BK 105 64 FRLA T

	

31

	

4

	

Man EJ AMPUT 3
17491 .10 91 2 MD

	

100 65 PARTIAL

	

Pwr AMIGOFW
175 91 .20 91

	

Pwr AMIGO FW
176 92.10 92 2 SP ATH-C 130 67 PRLA PRL

	

Pwr EJ MARTH

	

8

	

20
177 92.20 92

	

Pwr EJ MARTH

	

8

	

20
178 93.10 93

	

2 POST POL 100 55 PRLA RLL

	

Pwr SPRINT
179 93 .20 93

	

Pwr EJ MARTH

	

8

	

20
180 94.10 94

	

1 SCI-QUAD 150

	

Pwr EJ PREMI I

	

8

	

20
181 95 .10 95

	

4 C4-5

	

PRA

	

Pwr INV.ARR

	

8

	

20
182 95 .20 95

	

Pwr NAT'L WE 8
183 95 .30 95

	

Pwr NAT'L WE 8
18495 .40 95

	

Pwr NAT'L WE 8
185 96.10 96

	

1 ATH-CP

	

ALT

	

Man E&J
1 86 97 .10 97 2 STROKE 125 60 FRLA RLL

	

0 Man QCKIE

	

4
187 97 .20 97

	

Man QCKIE

	

4
188 99 .10 99

	

I SCI-PARA

	

FRLA

	

0 Man KUSCHALL
189 100 .10 100 2 NEUROMU 160 66 PROGRESS

	

0

	

Man QCKIE II

	

Solid
190 100 .20 100

	

Man QCKIE II

	

Solid
191 101 .10 101 3 SP ATH-C 105 70 PRLA RLL ALT

	

0

	

Pwr EJ 3V

	

8

	

20
192 101 .20 101

	

Pwr EJ 3V

	

8

	

20
193 101 .30 101

	

Pwr EJ 3V

	

8

	

20
194 102 .10 102 2 SP MUSCL 150 62 PARTIAL

	

21

	

0

	

Pwr EJ MARTH 1

	

5 Solid 12
195 102.20 102

	

Pwr El MARTH 1

	

5 Solid 12
196 103 .10 103 3 SP ATH-C 115 60 FLA-PRA 44

	

0

	

Pwr EJ SPRIN

	

8 Pneu 24
197 103 .20 103

	

Pwr EJ SPRIN 0

	

8 Pneu 24
198 103 .30 103

	

Man
199 104 .10 104 I SPASTC CP 140 73 FRLA RLL ALT 17

	

0

	

Pwr EJ MARTH

	

8 Pneu 20
200 105 .10 105 3 POST POL 200 62 PLRA T

	

30

	

0

	

Pwr EJ-3VP

	

2

	

8 Solid 20
201 105 .20 105

	

Pwr EJ-3VP

	

4

	

8 Solid 20
202 105 .30 105

	

Pwr EJ-3VP

	

8 Solid 20
203 106.10 106 4 C4-5-COM 155 69 PLRA T LT 16

	

0

	

Pwr EJ MARTH 4

	

8 Pneu 20
204 106.20 106

	

Pwr EJ MARTH 3

	

8 Pneu 20

205 106.21 106

	

Pwr EJ MARTH 3

	

8 Pneu 20
206 106.30 106

	

Pwr EJ MARTH 1

	

8 Pneu 20
207 107.10 107 6 MS

	

135 67 FRLA T-P L

	

0

	

0

	

Matt QCKIE II

	

0

	

7 Solid 24

208 107.20 107

	

Man QCKIE II

	

3

	

7 Solid 24
209 107.30 107

	

Man QCKIE II

	

3

	

7 Solid 24
210 107.40 107

	

Man QCKIE II

	

5

	

7 Solid 24

211 107.50 108

	

Man SWEDE El 0

	

5 Solid 24
212 107.60 108

	

Man ACTIVE L 0

	

7 Solid 24
213 109.10 109 1 SPASTC CP 145 65 PLA RL T L

	

25

	

Man STNLSS M 6

	

6 Solid 26

CompFail Drv/Irain NoCntrol Level
'Pip/Fall Side Side tip Rough
Tip/Fall Forward Fwd fall Side/Dwn
Tip/Fall Back

	

Bwd tip UpSlope
CompFailCntrlSys NoControl Level
CompFail Frame

	

CF Only Level
Tip/Fall Forward Fwd tip DwnSrfHt
Tip/Fall Forward Fwd fall Level
Other

	

HitByCar HitByCar Level
CompFail Caster

	

CF Only Rough
CompFail Drv/Train Fwd fall Wet
Tip/Fall DirUnkn fall

	

Level

	

T
Other

	

HitByCar HitByCar Level
CompFail Caster

	

CF Only Rough
Tip/Fall Back

	

Bwd tip At door
Other

	

Trnsport Side tip
CompFail Caster

	

CF Only
CompFail Recliner CF Only
CompFail Drv/Train HitObjet Wet
CompFail Frame CF Only Level
CompFail Caster

	

fall

	

Rough
CompFail Caster

	

CF Only
Tip/Fall Back

	

Bwd tip DoorOper
CompFail Frame CF Only
CompFail Footrest CF Only
CompFail Frame

	

fall

	

Level
Tip/Fall Back Bwd tip DwnSrfHt
Tip/Fall Forward Fwd fall DwnVally
Tip/Fall Forward Fwd fall SpeedBmp
Tip/Fall Forward Fwd fall Valley

	

A
CompFail WIAxITir NoCntrol Rough
Tip/Fall Forward Fwd fall Rough
Tip/Fall Forward Fwd tip DwnSrfHt
Tip/Fall Side

	

Sidefall DwnSlope
CompFail Drv/Train tip

	

DwnSrfHt
CompFail CntrlSys tip

	

Level
CompFailCntrlSys fall

	

UpSlope
Other

	

HitByCar HitByCar Level
CompFail Dry/Train Fwd fall DwnSlope
Tip/Fall DirUnkn tip Rough
CompFailCntrlSys HitObjet Level
CompFailCntrlSys HitObjet Level
CompFailCntrlSys Fwd fall DwnSrfHt
Tip/Fall Forward Fwd fall Rough

	

A
CompFail Caster

	

Sidefall Level
CompFail Caster Sidefall Level

Pneu Tip/Fall Forward Fwd fall Rough
Pneu Tip/Fall Forward Fwd fall DwnSrfHt
Pneu Tip/Fall DirUnkn tip

	

DwnSrfHt
CompFail Drv/Train HitObjct Level
Tip/Fall DirUnkn tip

	

Rough
CompFail Caster

	

Fwd fall UpSurfHt
Solid CompFail Drv/Train HitObjct DwnSlope
Solid CompFail Caster CF Only UpSurfHt
Ptteu Tip/Fall Forward Fwd fall DwnSrfHt
Pneu Tip/Fall Forward Fwd fall DwnSrfHt

Tip/Fall Forward Fwd fall DwnSrfHt

Pneu Other HitObjct HitObjct DwnSlope
Solid Tip/Fall Forward Fwd fall Rough
Solid CompFail Caster

	

Fwd fall Level
Solid Other

	

Trnsport CF Only
Pneu CompFail Caster CF Only UpSlope
Pneu CompFail Caster

	

CF Only Level
Pneu CompFail Caster

	

CF Only Level
Pneu CompFail Footrest HitObjct Level
Pneu Tip/Fall Back

	

Bwd tip UpSlope
Pneu Other

	

ScrapeWCScrapeWC UpSurtHt A
Pneu Tip/Fall Back

	

Bwd tip DwnSrfHt
Pneu Tip/Fall Back

	

Bwd tip Level
Pneu Other

	

HitObjct HitObjet Level
Pneu Other

	

ScrapeWCScrapeWC Level
Pneu Tip/Fall DirUnkn fall

	

Level

	

T

	

FwdStrait Minor

	

Bruises
FwdStrait Nolnjury Nolnjury
FwdStrait Minor Head Inj
FwdStrait Nolnjury Nolnjury
FwdStrait NoInjury Nolnjury
FwdStrait Nolnjury Nolnjury
FwdStrait Nolnjury NoInjury
FwdStrait Minor Bruises

FwdStrait Med Attn Fracture
FwdStrait NoInjury NoInjury
FwdStrait Nolnjury NoInjury

Stopped Med Attn Tendon
FwdStrait Nolnjury NoInjury
FwdStrait NoInjury NoInjury

	

FwdStrait Minor

	

Bruises
Stopped Minor Bruises

NoInjury NoInjury

Nolnjury Nolnjury
NoInjury NoInjury

FwdStrait No Data No Data
Minor Bruises
Nolnjury NoInjury

Stopped NoInjury NoInjury
NoInjury NoInjury
NoInjury NoInjury

Stopped No Data No Data

	

FwdStrait Minor

	

Unknhtj

	

FwdStrait Minor

	

UnknInj

	

FwdStrait Minor

	

Unknlnj
FwdStrait Minor Bruises
FwdStrait NoInjury NoInjury
FwdStrait No Data No Data
FwdStrait NoInjury NoInjury
FwdStrait Med Attn Fracture
FwdStrait No Data No Data

	

FwdStrait Minor

	

UnknInj
FwdTurn Minor Bruises
FwdStrait Med Attn Fracture
FwdTurn Med Attn Head Inj
FwdStrait Minor Bruises
FwdStrait Med Attn Fracture
FwdStrait Med Attn Fracture
FwdStrait Med Attn Dental
FwdStrait Med Ann Tendon
FwdStrait No Data No Data
FwdStrait No Data No Data
FwdStrait No Data No Data
FwdStrait Minor Bruises
FwdStrait Minor UnknInj
FwdStrait No Data No Data

	

FwdStrait Minor

	

Bruises
FwdStrait NoInjury Nolnjury
FwdStrait Minor Bruises
FwdStrait NoInjury NoInjury
FwdStrait Minor UnknInj
FwdStrait Med Attu Tendon
FwdStrait NoInjury NoInjury
FwdStrait Med Attn Fracture
FwdStrait Med Attn Braises
FwdStrait Med Attn Bruises
FwdStrait NoInjury Nolnjury
FwdStrait NoInjury Nolnjury
FwdStrait Nolnjury NoInjury
FwdStrait NoInjury NoInjury
FwdStrait Med Attn Fracture
Stopped Minor Bruises
FwdStrait Minor Bruises
FwdStrait Minor Bruises
Pushed Minor Bruises
FwdStrait Minor Bruises
FwdStrait Med Attn Bruises
Stopped NoInjury NoInjury

5

	

24

8

	

Solid 20

	

Pneu
5

	

Solid 20

	

Solid
5

	

Solid 20

	

Solid
5

	

Solid 20

	

Solid
5

	

Solid 20

	

Solid
8 Pneu 20 Pneu

8

	

Solid 20

	

Pneu
8 Solid 20 Pneu
8 Pneu 24 Pneu
8 SemiP 12 Pnen

Solid

	

Solid
Solid

	

Solid
Pneu

	

Pneu
8

	

Solid 20

	

Solid
8

	

Solid 20

	

Solid
8

	

Solid 20

	

Solid
8 Solid 24 Pneu
8 Solid 24 Pneu
8

	

Solid 24

	

Solid
8 Pnen 20 Pneu
5 Solid 24 Pneu
8 Solid 26 Pneu
8 Solid 26 Pneu
3 Solid 24 Pneu
3 Solid 24 Pneu
3

	

Solid 24 Pneu
3

	

Solid 24 Pneu
8 Solid 26 Pneu

Solid 24 Pneu
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I.D #'s

	

RIDERS

	

WHEELCHAIRS

	

INCIDENTS

	

INJURIES

(Full/Part ;Lft/Rt

Inn - Inci-

	

# of

	

Arm,Leg,Torso)

	

Rider
dent dent Ri- hick.	Func-

	

Yrs . Train

I .D Index der dents Disability Wt. Ht.

	

tional

	

Spas- as

	

ing

#

	

#

	

# /ridr Type

	

(Ibs) (in .) Abilities ticity Ridr (hrs.)

Maul Make

	

Front Whis

	

Back Whls Apparent Apparent Action

	

sf/er?

or

	

&

	

Dia . Tire Dia. Tire

	

Cause,

	

Cause,

	

of

	

Riding Assis-

Pwr

	

Model

	

Age (in .) Type (in .) Type Grouped Detailed Incident Surface tans?

Tran-

	

Hap-
pening

	

Injury

Before Severity Injury
Incident Rating

	

Type

214 110 .10 110 4 C5-6

	

250 75 PLRA T LT 25 100

215 110 .11 110
216 110 .20 110
217110 .30 110
218 112.10 1 .12 1 OSTEOGEN 74 40 PRLA RLL

	

25

	

8

219 113 .10 113 4 C5-6-COM 160 72 PLRA T ALT 2

	

0 .25

220 113 .20 113
221 113 .30 113
222113 .40 113
223 114.10 114 2 C5-6 PAR 160 71 PLRA T ALT 17 20
224 114.20 114
225 115 .10 115 1 SPINA BI 126 56 FRLA-PRL

	

21

	

0

226 116.10 116 I T-3-COMP 175 71 FRLA-PT L 3 .5 40

227 117 .10 117 1 T8-10-CO 160 73 FRLA-PT

	

5 40

228 118.10 118 4 SPASTC CP 80 60 PRLA RL ALT 35 150
229 118.20 118
230 118.30 118
231 118-40 118

232 119 .10 119 2 SPASTCCP 140 67 FRA-PRLLAL 24 20

233 119 .20 119
234 120 .10 120 2 SPASTC CP 140 61 FULL

	

ALT 17

	

0

235 120 .20 120

236 121.10 121 4 C3-4-COM 130 67 NONE

	

ALT 9 24
237 121 .11 121

238 121 .20 121

239 121 .21 121
240122 .20 122 1 MD

	

155 66 PARTIAL

	

10

	

1

241 123 .10 123 1 MD

	

150 68 PARTIAL

	

29

	

0.5

242 124 .10 124 3 C2-COMP 160 72 PRA

	

L

	

11

	

0.5

243 124 .20 124

244 124 .30 124
245 125 .10 125 1 MD

	

111 68 PARTIAL

	

5

	

0.5

246 126.10 126 2 C5-COMP 160 66 PLRA T

	

5 60

247 126.20 126
248 129.10 129 1 POST POL 175 70 PARTIAL

	

38

	

0.5

249 133 .10 133 4 T-11-12

	

150 62 FRLA

	

10 10

250 133 .20 133
251 133 .30 133
252 133.40 133
253 135.10 135 1 T10-11-C 160 67 FRLA

	

30

Pwr 210ENT B 0

	

8 SemiP 20 SemiP CompFail Footrest ScrapeWC Level

	

T

Pwr 210ENTB 0

	

8 SemiP 20 SemiP CompFail Footrest Scrape WC Level

	

T

Pwr 210ENT B 2

	

8 SemiP 20 SemiP CompFail Frame ScrapeWC

Pwr EJ3P

	

3

	

8 SemiP 20 Pneu Tip/Fall Side

	

Side tip DwnSlope

Man KUSCHALI 5

	

4 Solid 22 Pneu Tip/Fall Forward Fwd fall Rugs

Pwr EJ MARTH 0

	

8 Solid 20 Pneu Tip/Fall Back

	

Bwd tip Rough

Pwr EJ MARTH 0

	

8 Solid 20 Pneu Other

	

HitObjct HitObjct Level

Pwr EJ MARTH 2

	

8 Solid 20 Pneu CompFail Drv/Train HitObjct Level

Pwr EJ MARTH 0

	

8 Solid 20 Pneu Tip/Fall Side

	

Side tip Level

Man QCKIE II

	

5

	

Pneu 24 Pneu Tip/Fall Back

	

Bwd tip UpSlope

Man QCKIE II

	

2

	

Pneu 24 Pneu Tip/Fall Forward Fwd fall DwnSrfHt

Man El LIGHT 17

	

8 Solid 24 Solid Tip/Fall Back

	

Bwd tip DwnSrfHt

Man QCKIE

	

2

	

5 Solid 24 Pneu Other

	

HitByCar HitByCqr Level

Man QCKIE

	

I

	

5 Solid 26 Pneu Tip/Fall Forward Fwd fall DwnVally

Pwr EJ MARTH 1

	

8 Solid 21 Pneu Tip/Fall Side

	

Side tip Side/Dwn

Pwr EJ MARTH 2

	

8 Solid 21 Pneu CompFail CntrlSys HitObjct Level

Pwr EJ MARTH I

	

8 Solid 21 Pneu Tip/Fall Side

	

Side tip Rough

Man INV,ROL

	

3

	

8 Pneu

	

Pneu Other

	

Trnsport HitObjct

Pwr EJ PREMI 9

	

8 Solid 20 Pneu Tip/Fall Forward Fwd tip DwnVally

Pwr EJ PREMI 11

	

8 Solid 20 Pneu Tip/Fall Side

	

Side tip SurtHt

Pwr INV.ROL

	

2

	

8 Pneu 20 Pneu Other

	

HitObjct HitObjct Level

Pwr EJ STAND 1

	

8 Pneu 20 Pneu Tip/Fall Side

	

Sidefall DwnSrfHt

Pwr EJ 3W

	

4

	

8 Solid 20 SemiP CompFail Frame

	

NoCntrol

Pwr EJ 3W

	

4

	

8 Solid 20 SemiP CompFail Frame NoCntrol

Pwr EJ 3W

	

8 Solid 20 SemiP CompFail Drv/Train HitObjct Level

Pwr EJ 3W

	

8 Solid 20 SemiP CompFail Drv/Train HitObjct Level

Pwr EJ MARTH 0.5 8 Solid 20 SemiP CompFail Drv/Train HitObjct Level

Pwr EJ MARTH 1

	

8 SemiP 20 Pneu Other

	

Trnsport HitObjct

Pwr EJ MARTH 2

	

8 Pneu 20 Pneu Other

	

VnBusLft Fwd tip VnBusLft

Pwr EJ MARTH 1 .5 8 Pneu 20 Pneu CompFail Drv/Train HitObjct DwnSlope

Pwr EJ MARTH 2

	

8 Pneu 20 Pneu Other

	

Trnsport HitObjct

Pwr EJ MARTH 4

	

8 Solid 20 Pneu CompFail Frame NoCntrol

Pwr EJ MARTH 1

	

8 Pneu

	

Pneu CompFail CntrlSys HitObjct

Pwr EJ&other

	

2

	

8 Pneu 20

	

Other

	

Trnsport tip

Man EJ TRAVE 7

	

8 Pneu 24 Pneu Tip/Fall Forward Fwd fall DwnSrHt

Man QCKIE II

	

3

	

7 SemiP

	

Pneu Tip/Fall DirUnkn fall

	

Rough

Man QCKIE II

	

Pneu Tip/Fall Forward Fwd fall Level

Man QCKIE II

	

Pneu Tip/Fall Forward Fwd fall Rough

	

A

Man QCKIE II

	

Pneu CompFail WIAxlTir fall

	

Level

Man QCKIE

	

CompFail WIAx1Tir CF Only

Stopped Minor Bruises
Stopped Minor Bruises

Minor Bruises
FwdStrait Med Attn Tendon
FwdStrait Med Attn Fracture
FwdStrait Minor Tendon

	

FwdStrait Minor

	

Bruises
FwdStrait Minor Unknlnj

	

FwdStrait Minor

	

Bruises
FwdStrait Minor Bruises
Pushed Minor Bruises
Reverse Minor Bruises
FwdStrait Minor Tendon
FwdStrait Med Attn Fracture

	

FwdStrait Minor

	

Bruises
FwdTum Nolnjury NoInjury
FwdStrait Med Attn Deep Cut
Stopped Med Attn Tendon
FwdStrait Med Attn Head Inj
FwdStrait Minor Dizzy
Stopped Minor Pain
FwdStrait Minor Pain

Nolnjury Nolnjury
Nolnjury Nolnjury

	

FwdStrait Minor

	

Bruises
FwdStrait Minor Bruises
FwdStrait Minor Bruises
Stopped Med Attu Fracture
FwdStrait Med Attn Bruises
FwdStrait Minor Bruises
Stopped Minor Bruises
Stopped Nolnjury Nolnjury
FwdStrait Minor Bruises
Stopped Minor Bruises
Wheelie Minor Bruises
FwdStrait Nolnjury NoInjury
Stopped Hospital Fracture
Pushed Med Attn Fracture
Stopped Nolnjury NoInjury

NoInjury Nolnjury
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