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Driving is Critical for Independence

e Particularly in the USA
—Minimal public transportation
—Critical issue for the elderly

Impact of Loosing the License

¢ Drivingisanimportant skill in society
— Right of passage for teenagers
» Consequences for self-esteem, financial security,
quality-of-life
— Dependence on othersto travel to work or socia
activities and shopping
— Need to live near public transport
* Do not want to withhold the privilege

needlessly

Driving with Low-Vision?
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Driving with Low Vision

4 Drivingiscritical for independence
—Particularly in the USA

» Minimal public transportation

* Critical issuefor the elderly
41 Who can drive and where?
4 Regulations are very uneven across states
—What arethese based on?




Data Collection-Regulations

» Questionnaire to all 51 jurisdictions

—Responses received from all
¢ Many included detailed regulations

» Results tabulated in uniform format (amost)

» Tables were sent back for confirmation
—Responses received from 45 states

» Published as appendix in a book
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ISVA an Appropriate Test?

» VA isonly weakly correlated with accident
record (Burg 1967) and many others

» Some would like to dispute these
findings:
|t hasto bereated!!!
« Correlation is low because no low vision drivers
—Many drive until removed, and many states don’t retests
« Accidents arerare, multi-factorial, discreet events
—-So?

Vistuar Acurty (207X

Is High Acuity Needed for Driving?

* To read road signs

» Distinguish traffic lights
» Few other occasional
tasks

» Can be achieved with
bioptic telescopes

Importance of Reading Road Signs?




Importance of Reading Road Signs? Bioptic Telescopes
- £

Using Bioptic Telescope Data Collection-Bioptic Drivers

' { Driving Habits Questionnaire (DHQ)*
4 Driving with Bioptic questionnaire
— Telephone interview (~1 Hour)

4 58 bioptic drivers from 12 states

edian Range
Age (yrs) 47 17-86
Bioptic driving (yrs) 8 025-32
[Impairment Duration (yrs) 34 2-81
A_without bioptic 20/10020/50 — 20/240

1. Owsley et al (1999) J. Gerontol A Biol Sci Med Sci; 54:M203-211

Bioptic use for driving tasks 95% of the Time Bioptic
P i e Drivers Use Unaided Vision

2 et _ 7 4 Steering the car in the lane

: T M 2 1 Keeping distance from lead car

5 . ; { Detecting pedestrians stepping off sidewalk

| § : 4 Note other cars approaching the intersection

{ Watching for lead car brakes light
NIRRT s 4 Check rear view mirrors before lane change

names  signs  lights ahead no lights distance  lights 4 Etc.




riving with Bioptic Telescopes

Bioptic Telescopes
S @ Allowed
> ONotAllowed
[0 Allowed: Daytime Only
[ Allowed: Daytime Only 15t Year

-

Bioptic Driving

Requirements  Restrictions
e Specid training — » Day light driving
12 states only
—(Michigand) * Radius from home
recommends « No highway drivin
* Roar test - . SSeedglimiyat(ijon °
18 states
e Annual vision
screening
e Mirrors(?)

Main Objection to Bioptic Driving

* Ring scotoma 30X bVI

» Effect of
magnification not of
mechanics (body)

+ Note, shift of physiological " 2 wagetie ew i mn
scotoma B i mew

and asymmetric ring scotoma

OEITPEl 200

Driving difficulty in 9 situations

Left turns

O Difficulty
W Avoid due to vision impairment
Daytime only license restriction

Rush hour
High traffic
Interstates
Parallel park

Alone

Bright sun
Night

Rain

T d
0 20 40 60 80 100
Percentage of subjects

Why So Few States Require Training?

Main Objection to Bioptic Driving-
Ring Scotoma (blind spot)




Magnification Causes Ring Scotoma

Binocular fields with monocular Tx

> “Driverswith abioptic telescope before only one
eye have no significant loss of functional visua
field.” (Feinbloom, 1977)

« “Simple confrontation experiment, however, verify
that objects obscured by BTS ring scotoma can be
perceived within the field of the naked eye while the
BTS- fitted eyefixates.” (Lippmann, et a, 1988)

e “When tested on a Goldman Perimeter with both

eyes open a scotoma of any kind can not be plotted.”
(Jose & Oudley, 1984)

Ring Scotoma
Caused by Body is Possible
6> 30=18"_
Measured =

GEMTRAL FIELD =

-
.

scotoma
28° ?

Fr— i b L 4, AL 13 BTN £ B A | P
=+ L RS g TR L CRLR T L

NG b= Pl o s el s s s bt ot @otd W nsed 't b 0TE

Binocular field with Monocular Tx
Normally Sighted * i




Impact of central field loss

Subject RP (JMD, right: 20/175, left: 20/225)

° o &
==a
With Monocular Telescope
OD/OS )
Monocular Binocular

Is Driving with Bioptics Safe?

» Genera findings
—Higher accident rate (dightly)
—Lower citation rate for violations

— Other groups have higher accidents rate
« Physical Handicap
« Mentally impaired
« Young drivers (59% first license with bioptic)

» Half of Americans are below average
on almost any measure.

Impact of Field Loss?
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Is Driving with Bioptics Safe?
Comparing accident rates and traffic violations rates

1.2° more accidents

—Cdlifornia, (Janke, 1983)

1.34" more accidents

—Texas (Lippmann et al 1988)

1.2° more accidents (16 yrsold 22 ")
—Illinois (Taylor 1990)

2.2 more accidents

—Cdlifornian 1996 (Clarke)

Peripheral Visual Fields Loss

Most commonly from RP or Glaucoma
Gradual concentric loss

May be modest at first and then becomes
severe

I mpact on driving of
moder ate field lossis unknown

Visual Field Requirements

»

[T Visual Field Required
O Visual Field Not Required

O commercial \Professional Only
Asual Eield if Vision Screening Eailed, 2)




Visua Field Requirements

Number of States

Unrestricted license
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Field Expansion Aids

» None approved
* |n some states explicitly prohibited!

Irivi ng performance of retinitis pigmentosa patients
ritish J. of Ophthalmology, 1981, 65, 122-126

Table2: Total horizontal meridian degrees for
peripheral field in 42 patients with retinitis pigmentosa
Patient no. Right eye Left eye Both eyes

1 30 15 45

2 15 10 25

19 15 35 50

39 105 50 155

41 70 70 140

License Restrictions with
Visua Field Loss

¢ Left outside mirror
—Washington, DC (District of Columbia)

¢ Both outside mirrors

—Illinois, lowa, Maine, Maryland,
Nebraska

Case: Severefield loss
following 3 brain surgeries
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Case: Severefield loss

following 3 brain surgeries

» Livesin New Jersey
* Visua acuity 20/50
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» Qualifiesfor drivingin N

New Jersey and many
other states
Right Eye =
» Not driving LeftEye = =
Results
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* Slightly restricted field on one side

* Fairly common: 1/500 monocular

* Driving permitted in all states

* In many countries 6 months adaptation

Driving with Moderate Field Loss

4 14 miles course in Birmingham AL
4 28 Current drivers, age 67 (33-84), 2 to 348 mi/week
1 Horizonta binocular field 120° (78 - 165°),

«Glaucoma

1 Smaller fields associated with poorer performance
4 Horizontd field associated more than vertical field
1 Reduced vertical field associated with poorer

performance when taking a curve
L ane positioning and in keeping on a path

Patients Obviously Know their Limitation
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Monocular Truck Drivers Study

4 40 monocular and 40 binocular tractor-trailer drivers
— Visual fields 145°vs 173°

4 Monocular deficient on some visual functions

—CS, VA inlow light and glare, stereo

1 Not deficient on others

— Static VA, dynamic VA, glare recovery

1 Not deficient on driving skills

— Search, lane keeping, clearance and gap judgment,
hazard detection, and information recognition

1 Deficient only on sign reading distance

Not worsein safety of most driving functions
| - McNightetdl 1991, Accid Andl & Prev. 23 225-237




Visual Aid for Driving with One Eye

CROS-VISION
Glasses for Monocular Patients

V = \
“Installed with the prism bases toward the user’s blind side

for 3 to 7 degrees expanded central vision®

NIRE
National Institute of Rehabilitation Engineering

Butler, NJ. Operated 1967 - 1997

Do not use Fresnel prisms”

Left Monocular with NIRE Nose Prism

Driving with Hemianopia

4 Hemianopia - loss of haf the visua field on
one side in both eyes
—Result of brain injury

—Stroke, trauma, surgery

4 Visual field usually 90 degrees or less
—Fall to qualify in 22 states (Utah — special evaluation)

4 Impact of hemianopia on driving not clear
—With or without prism




Binocular Vlsual Flelds
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Peripheral Prism for Hemianopia

Expands visual field by 20 deg

Does it help in driving?

Case:Hemianopia at childhood
Surgery for seizures at age 13

g MetquallﬂcatloanA BT . b
with prism only T 3
+ Awarded License 2001 fx=57-""
— A casein Montreal b

—Aceseinlsrael ;
— 2 casesin Arizona .
* Shouldthey bedriving? "\ “:. | 2} - g
i
i

» Should it be based on

Binocular Field-no prism . —

that fleld‘7 Binocular Field-with prism

Driver with L. Hemianopia Hits
Pedestrian at aLeft Turn
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assachusetts Lawyers Weekly 8/9/04.

$1.6M settlement

Peripheral Prisms - visual fields
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Permanent Prism (Oblique)

Improved Cosmetics
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riving Simulator at the Boston VA Center for Innovative Vision Rehab.

On-Road Studies

Driving with hemianopic prisms
—Groningen, Holland

*Horizontal Prism- Completed
—Gent, Belgium

*Oblique Prism- Starting
—Birmingham, Alabama

*Binocular, include training- Planning
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Cross Requirements

» Some states require:

—Larger visual fields for drivers with
reduced VA

—Better VA for drivers with slightly
restricted field

Examples

b DC —If 20/40 < VA < 20/70, a140 deg field is
required for arestricted license

— Otherwise 130 deg.

Maryland — If VA <20/40inone eye, al100 degis
sufficient for arestricted license

— Unrestricted 140 deg.

New York — If VA isworse than 20/40, avisud
field of 140 deg is required.

— Otherwise no requirements

[ 130deg-

140 deg.

12



Possible Explanation

social security frequently takes the form:

» Disability = KXfractional VA) + Cxpercent field)

» This suggests that one can compensate for the
other

» Computation of disability for insurance or

Conclusions

» Wide variations in requirements reflect:
—Severe lack of scientific basis
—Improper application of medical-legal rules

—Must be either unfair or unsafe
* Need studies of driving and visual aids

» \We have embarked on such studies

Thank Y ou!

Traffic Light Recognition
with Color Deficiency

* 10% of men and 0.5% of women
are color deficient

* Mostly red-green deficient

» Some difficulty with traffic light
* More impact on visualy impaired
* Very Few states test non CDL

Multiplexing Spectacles
for Red-Green Color Deficiency

¢ When traffic-light is noted,
slight head tilt bringsit

into the red-tined zone &
* Red light shines through L A

¢ Green light is blocked
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