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Our purpose 15 to explore the travel behavior of blind or vision impaired people, focusing 1n parucular on avel by bus.
We differennate the sample depending on the availability of a household car. We examine perceptions of and arorudes
toward exxsung wansit and vanicus wansit characterisucs, highlighang features thar seem to be frustraang or difficulr.
Finall, we have wavelers evaluate the porenual usefulness of vanous assisuve dewvices, including elecrome informanon
that g es naviganonal assistance. Key Words. blind or vision imparwred, public transit, user survey, elecoonic ads,

nondrving,

The findings of a 1986 Harrs poll of disabled
people bolstered support for legislaoon o
betrer this disadvantaged group. The Americans
with Disabilimes Act of 1990 (ADA) was de-
signed to help improve quality of life for disabled

people. Part of that improvement has been an
increased potennal for mob:lity as public transit
and its many complements (such as EZ-Lift
vans, van poocls, insumnonal van and vehicle
services, and route-free vehucles with door-to-
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door pick up and dekvery) have been made more
user friendly for disabled people. A Harns poll
in 1994. updaung the earher poll, found remark-
able changes. The new poll indicated thatschool
dropouts among disabled people decreased from
+0% to 25%. the percentage of respondents
with some college increased from 29% to +4%,
73% said that access to public facihues has im-
proved. 63% saw an improved aturude toward
disabled people. and 60% sad that access to
public transit was berrer. However, connnued
problems with wansportanon sall ranked n the
tcp three of all problems faced by those with a
disability.

ADA established the rights of disabled people
to have equal access and equal opportunity to use
public facihues. including tansportanon sys-
temns Since that ume a constderable effort has
been expended to ensure these righes. Much of
the effort has been directed toward assisung the
disabled group with the most obvious disabil-
iry—those who lack personal mobility and are
wneelchair-bound. Rerofitang of wains, buses,
muruvans, and hmousines has enlarged the oavel
horizons of many who are wheelchair-bound.
However, this group represents only about 2%
of all disabled people. Little attenuon has been
paid to the needs of other disabled groups, in-
cluding those who are bhind or visually impaired
and thus verv constramned 1n terms of mobihity.
To highhght these constraints, we examune
wavel behavior among a selecuon of blind and
vision impaired people. discuss the modes of
wansportauon that they elect or are forced to
use, and brefly discuss some arurudes toward
public zransit

Who Are The Disabled?

1990 census figures show that nanonwide there
are over 30 mullion disabled people in the United
States Of these. over three million reportsevere
vision impairment or are legally blind. Another
three to four million are visually impaired to the
degree that they cannot drive and/or have diffi-
culty reading signs or printed matter

Census reports also indicate that the elderly
make up a disproporuonate share of the disabled
pcpulanon, that those with a funcuonal disabil-
1tv tend to have achieved lower educadonal lev-
els, and that severe disability significantly
reduces emplovment chances and income po-
tenwal Early census figures also show that na-

nonwide less than 23% of disabled people who
are of working age are emploved in the labor
force Many beleve this dismal stansuc is, at
least in part, the result of the difficulues non-
drivers have in gaining access to places of em-
plovment Approximately 46 mullion people
over the age of 65 report a mobihny hmutanon.
Many of these people are demued their inde-
pendence and freedom of movement, a privilege
most Americans take for granted. A post-census
study, Americans with Disabiiries 1991-1992,
showed that for people with vision deficits aged
21-64. only 45.6% of those who had difficulry
reading newsprint are emploved, and of those
unable to read newsprint, onlv 25.6% are em-
ployed. These numbers do nort include those
who are underemploved. It 1s cbvious that dis-
ability 1s 2 substanual nauonwide problem. The
populanon on which we focus. those who are
severely vision impaired or blind, 1s around five
mullion people (about 10% of all people with
disabilines in the United States).

The process of vision is complex and there are
many problems that can affect sight Therefore,
there are many degrees of vision loss that com-
plicate accurate esumates of this populanon.
Congerutal blindness means blind since birth,
and advenuuous blindness occurs later 1 bfe.
Some people see no ightor shape and are toraily
blind; there are abour 120,000 rotally blind peo-
ple mn the United States The rest are vision
impaired to some degree. Of these, about cne
rmullion are legally biind. Legal blindness 1s de-
fined as 20/200 vision or worse 1n the best eye
after correcuon (1 e., an individual wath 2 vision
problem can, using a correcuve device such as
glasses, see at 20 feer what those with clear vision
can see at 200 feer). Legal blindness 1s also
defined as a peripheral field restricted to a di-
ameter of 20 degrees or less Of the 54 subjects
mn our survey, 50 were considered legally blind
and + were considered vision impaired, 1.e., they
have difficulty seeing letters or words in ordi-
nary newsprint.

Apart from the problem of commurnicanng by
reading and wrinng, the most significant handi-
cap produced by loss of vision 1s restricted inde-
pendent wavel (Golledge 1994) People who
cannot drive a car, safely cross a street, or read
street or transit informanon expernience a differ-
ent geography than do the sighted. Therefore,
we invesugated travel acuvines of this popula-
uon to see how their vision loss has affected their
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mobility and quality of life. This ope of study
can help our understanding of the relanonship
berween peoples behavior and the urban enwi-
ronment. and also clanfv how behavior shifts
with changes in the environment (Hanson and
Hanson 1993).

Activity and Travel Behavior

An acuvirv-based approach 1s needed to assess
the interacuon berween informauon and wavel
behavior, and to examine deasion and policy
making required to meet the mandartes of the
ADA Of special interest in this paper are con-
sTraints on acovimes encountered by the vision
imparred. Unlike an aggregate approach, the
acuvity approach teats each mndividual sepa-
ratelv and mies to idenufy the limuts on choices
avallable to that person

The acoviry approach studies travel behavior
and the mip asa result of a mulurude of decisions.
These deaisions are constrained in three areas:
capacity constraints are limuts on physical abili-
ues or the tools (like a car) available; coupling
constraints are produced by having to be at
certain acuviues at specific nmes or by meenng
with other people atarranged umes; and author-
1ty conswamnts describe the temporal and spanal
authoriry one has over a place, like 2 home or the
ames at which a bank 1s open for business. The
acuvity approach weats the wip as a derved
demand and focuses on acoviues that lead to
trips Travel behavior 1s influenced by the ac-
cessibility of locations where activimes can
take place and the cost and availability of
transportation. Acuvity patterns are also in-
fluenced by household structure through both
imteracuons and constraints involving house-
hold members. These interacuons change
over ume, so constraints and interacuons are
different at various household stages. House-
holds and individuals adapt to new sicuauons,
and acuvities and wravel behavior are not static
but involve changes 1n atutude, preference.
percepuon. and behavior Previous work on
human acuvity patterns has shown thar the
sociceconomic makeup of the household and
socio-demographic and work characterisucs
affect travel acuvity (Damm and Lerman
1981, Kitamurz 1988) Finally, acuvity and
trave] behavior are constrained by the experi-
ence and knowledge of the individual (Jones
eral 1983)

Travel behawvior 1s thus constrained by the
acuvines of others, the soucture and accessibil-
itv of the phvsical environment and potennal
locamons. and acuvity and locanonal opporturu-
ges in both ame and space.

To evaluate whv people make wavel choices,
a uvulirv measure 15 used Uulity 1s gained
through the performance of an acavity, and 1t s
assumed that an individual will oy to maximuze
the unhcy gained from the various actuwvimes
he/she wishes or needs to perform Winston
(1987) and others describe two types of unby,
one thatis ganed by the pleasure of performing
the acovitv and one from the goal or results of
that acawvity This difference 1s important to
understanding the tavel behavior of the dis-
abled Our mass media, advernsements, znd in-
deed “car culture” have stressed the pleasure to
be denved from making tips by car and the
pleasant experiences to be found at the desuna-
won. Thus. lacking access to a car means thar,
for many disabled people, the mp can be long
and arduous. full of fear and uncertainty. Many
desunaoons can be confusing and stressful to
people with humited physical capabilizes. For
example. grocery and clothes shopping can be
quite ame consurming and physically taxing to
many people with disabihmes They achreve hit-
tle or no unhry from performuing the acavity, and
some would rate their udlity as meganve and oy
to avoid the acuvity For many people, then, the
only unhrr isin having performed the acovity in
order to gain the required goal

According 0 Axhausen (1990), “the nme-
space requme covering both life-cycle and life-

tvle decisions have been the focus of a large
amount of work by researchers in the wadinon
of the Acovity Approach.” Jones et al. (1983)
were able 0 show the strong influence of the
household life-cvele status on wavel behavior
The role of the household 1n shaping the daily
life of 1ts members 15 well documenred How-
ever. the disabled are much more likely to be at
or below the poverty level, to have less educz-
oon. and to live alone or without a spouse than
the populaton as 2 whole (U.S Bureau of Cen-
sus 1990). These factors conmibure to many of
the conswamnts on therr acuvity choices and
wavel.

Lifestvle choices have a great effect on wravel
behavior. Especially important are driver’s hi-
cense acquisiuon, car acquisinon, and home and
work locauon Although 1t can be impled, we
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must lock at the effect of losing a driver's License
and the effect of nondnving Housing locadon
cnoices are also quite resmricted for the disabled.
A study by Corn and Sacks (1994) of 110 acuve
but blind nondrnivers found “choice of locagon
for housing” as the most frusranng tem. A
study by Golledge etal (1995) on aturudes and
frusranon of blind and vision impaired subjects
confirmed this frustranon wath residennal loca-
von choice. Both papers also reported fruscra-
uon with coupling constraints, such as having to
ask for and wait for ndes and having to rely on
others for ansportanon. The most frequendy
mennoned constraint, however, was the lack of
easy access to informadon abour the route and
schedule informaunon.

An acuvity-based approach 1s thus a good way
to examne travel behavior and access by dis-
¢bled groups, with an emphasis on the increased
constraints shared by these populauons. The
mnability to drive consains the mode choice,
household makeup conswrains acuvity oppormu-
nines, and relying on others adds excessive cou-
pling constraints. Relauvely lictle 1s known
abour the travel behavior of the blind or vision
impaired group and about their mode choice and
mobulity patterns, in large part because few dawa
are available on either of these marters. There-
fore, thus study relies on a special survey of blind
and vision impaired people.

The Survey

The survey sought informadon on daily actv-
1y, including trip purposes, transportation
modes, frequency of public wransit use, wainng
mmes for transit ndes, types of assistance usually
required when waveling, locagon of home with
TEeSPeCt to Nnearest wansit stops, and personal and
rousehold charactenstces such as age, educa-
nonal background, sex, and details of onset of
blindness or vision impairment; and atnrudes
and perceved problems of wansit use, fruswra-
aon levels with respect to both one’s personal
cisabilicv and the transit systern. tvpes of tech-
rucal assistance used or desired, and suggesumons
for those charactenisncs that should be embed-
cded 1n an 1deal wansit system for blind or vision
impatred people. The resules of the first part of
the survev relaang to wavel behavior are given
below. The much longer atutudinal quesdons
are being analvzed in a separate paper (Golledge
et al., forthcoming).

Conducung a survey of disabled people poses
problems not encountered in other surveys. Itis
hard to getan accurate count of disabled people
in an area because many are “hudden” from view
and there 1s no central place to get populaoon
esamates on which to base a sample. Some dis-
abled live 1n insurunons or other group housing,
which makes many types of survey techniques
unusable We used vanous sources to esumate
the number and percentage of blind and visually
impartred 1n our area. The Braille Insurure (per-
sonal communication, 1994) esumated that
0.7% of the general public have severe wision
loss. The best esumare that we could find for use
of public mansit by disabled people indicared
that approximately 45% used public mansit
(Karschner et al. 1992), and Corn and Sacks
(1994) report that 49% of emploved bhnd or
vision impaired persons used mass transit for
work wips. In our study area, the city of Santa
Barbara and vicinuty, there were 9,589 disabled
people, of whom 4,672 were unemployed. Of
these disabled people, there would be approx-
mately 900 blind or vision impaired people if
Santa Barbara had a prorated share (based on
nanonal percentages) of the country’ blind and
vision impaired populanon. Adopung an as-
sumption that only half of the disabled people
use transit, and considering the 0.7% occur-
rence figure provided by the Braille Insurure, we
esamated that we would have to make 14,000
random digit dialing (RDD) calls ro gera sample
of only 50 blind or vision impaired public wansit
users. Since this approach was not feasible, we
mstead used four agencies as the sources of
potenual blind or vision impaired wansit users.
the Santz Barbara Braille Insurute, the Univer-
sity of-California Santa Barbara Disabled Stu-
dents Program, the State Department of
Rehabiliration, and the Santa Barbara Merro-
politan Transit Dismet.

Survey Design and Procedures

Requests to parucipate 1n our survey were for-
warded to a sample of the clients of cooperating
msurunons by representaaves attached to each
of these sources Our response rate was surpris-
ingly high. Even though possible partdcipants
were told that the survey took aboutan hour, the
response rates for two of the agencies we used
were about 50%. Our final responding popula-
von totaled 54. Two of the agencies told us how
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many request forms were sent out, but the other
two agencies had only an esamare of the number
distributed because different peopie sent re-
quests out on differenc days Our esumate s that
overall, abour 120 people received the requestto
parucipate 1he relamvelv high response rate
(47%) 1indicates 2 swong interest regarding the
use of public wansit by our chosen group

Even after targeung a sample, there are prob-
lems involved in making the survey available in
swtable form. In an atctemprro reach che greatest
number of people possible, we offered a survey
by eicher mail (large print), teiephone interview,
in-home interview, or Braille. No one chose the
Braille opuon, but 33% elected a telephone 1n-
terview, 53 % a large-print mail survey, and 13%
an in-home interview

The procedure consisted of muluple mailings
or muluple calls During the ininal contact. we
merely established whether or not the indivdual
used public ransit and whether or not they were
willing to parucipate in the survey. We indicared
that the survey would take about an hour and
that parucipants would be paid for complenng
the survey. If the individual indicated a willing-
ness to do so, then erther alarge-printsurvey was
mailed to them or an appropriate ume for a
telephone or in-home mterview was established.
Along with the survey, parncipants received a
stamped, addressed envelope for rerurnuing ma-
tenial. Surveys were coded so that we could keep
wack of the number of people who completed
each different type of survev and which agency
contacted them. Once a survey had been re-
turned, another lerter with a receiptand a check
was sent to the individual. A stamped, addressed
envelope was again included for the return of the
signed receipt. Only one person did not return
a signed receipt.

Resuits

Freguency of Transit Use

Nanonwide, about 5 or 6% of able-bodied ind:-
viduals use public wansit. Recent surveys have
shown that abour 45% of disabled travelers use
wransit (Kurschner eral. 1992) Fifty-one percent
of our respondents hsted a local bus as their
primary mode of travel.

Transit use can be constramned by many fac-
tors Lack of informanon abourt the system 1s
often cited, and 1n some areas fears for personal
safety can constrain travel. In our area, buses quit

running on most lines early in the everung anc
there were reduced hours and coverage on the
weekends. The main constaint appeared to be
the distance that people lived from a bus stop, a
well as whether or not their desunagon was
locared nesr a bus stop

Approximately 28% of our total sample used
public ansit five to seven davs a week and
another 32% used 1t two to four davs per week,
but almost 21% used wansit less chan every two
weeks Qur sample proved to be bimodal 1n 155
responses those who had access to 2 household
car had one type of resporse and those who did
not had a different type of response Of the 54
total respondents ten had access to 2 household
car and showed a preference for the private
automnobule over all other Transporianon modes
None of this group used wansit five to seven
umes a week, and only 11% used it two to four
umes a week. Sixty-seven percent used transit
less than once every two weeks, and 22% used 1t
about every two weeks Thus. when a household
car was available, 89% used transitno more than
once every two weeks, if atall (Fig 1)

For those who had no access to a household
car, 36% used transit five to seven days a week
and another 38% used it two to four dz\'s aweek.
In other words, almost 75% used wansit on a
regular basis. Only 14% used 1t once every two

Percent

5.7 24 Weekly About Longer

Days/ Days/ every than
Wk Wk other 2 week
week nterval
Days Used

D No househeld car

Household car available

Figure 1 Freqguency of trarsit use (housencia car
versus no housencid car)
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weeks (or less often), compared with the 89%
for those with an available car. Of the 43 respon-
dents with no household car available, two-
thirds listed “local bus” as their primary mode
ind another 7 listed walking as their primary
rmode Two people used friends’ cars and che rest
vsed agency vans or pararransit vehicles.

Residential Location

To determune the degree of mobility of our
group, we used the same sets of acavines thatare
usually described 1n other avel studies Kita-
mura 1988, Axhausen 1990) The ranges of ac-
uwity patterns were found to be lirtle different
from those of many able-bodied people, but
some disunct differences were that Sunday
uavel was signuficandy resmeted for our survev
group. as was late-mught wavel, a signuficant pro-
poruon of those waveling needed assistance; and
more than 66% of those with no household car
hived two or fewer blocks from 2 transit (bus)
stop. For those with access to a household car,
their average distance from a bus stop was five
blocks We found that our blind and vision 1m-
paired populanon lived closer to shopping and
other needs than 1s normally the case in our
study area. and many were thus able to walk to
the places at whach they partcipated in different

acuviaes. In fact, more people walked than tock
the bus for grocerv shopping and artending re-
ligious services, while mode choices for other

acuvines, except work, school, and medical,
were virtually sphit berween bus and walking.
This implies a swrong relanonship berween resi-
dennal locanon and acuvity locauon.

Using a five-pomnt Lickert scale (1 = srongly
agree, 3 = swonglv disagree), we asked 1if non-
driving himuted their freedom to choose a resi-
dence. Of those who reported “bus” as their
primary mode of wavel, the combined score was
2.2 (3 = neurral) For those who reported a car
as therr primary wavel mode, the mean scale
score was 2.7. It appears that those without
access to a household car felt the constraints of
nondriving more than the others This wend was
repeated when we asked about the importance

of a housing relocanon service. It appears, then,
that those without a household car realize the
importance of residennal locaton for their free-
dom, while those with household car transpor-
tanon athand are not as aware and look for other
solunions to their problems of access. Many areas
of Santa Barbara are not well served by transtt,

and we infer that the disabled, especally those
withour access to household cars, carefully con-
sider and weigh their acuvity needs when choos-
ing possible residennal locanons

Travel and Wart Times for Transit anc Car
Users

Recker er al. (1986), in therr compuranonal
model STARCHILD, considered unlity to be
made up of three components parucipaung in
the acuvity, wait ume, and ravel ame. In their
model, uahity decreased as wart and wavel ume
increased

Long wavel mmes limir accessibility and con-
strain acuvity choice. Having to request a nide
from friends or family, and waiung for that ride,
also constrains many travel actvines Travel
umes for various purposes reported by those
with access to a household car were almost al-
ways less than for the non-car group. Somenmes
non-car users reported twice as much tme for
idendecal wip purposes (Fig 2). However, 1t ap-
pears that many non-car users walked to certain
types of acuvines (e.g., shopping, religious acav-
1y, friends’ houses), which explams some of
these higher wip nmes. As noted above. seven
people walked as their pnimary mode of wavel.

Long warnng umes have frequenty been used
to explain low use of transit. The advantage of
an available household car 1s clearly shown from
our results that compare the preparanon and
waiang ume involved when using wansit as op-
posed to preparanon and waiting umes when not
using transit to make a tp. Fifty percent of our
sample with access to a household car said irtook
less than five minutes to get 2 ride in the car.
while 66% said 1t took over 30 munures to get a
ride using transit. However. when the non-car
users were surveved they actually reported Jess
ume in arranging and waiang for transit than for
getung a ride 1n a car. Non-car users would
occasionally obtain rides from fmends. relauves,
or close family that did not live within their
household. Using this source of vehicle wavel,
preparation and warung umes were usually con-
siderably longer than those involved 1in waiung
for a wansit vehicle. Only 33% of this non-car
user sample waited more than 30 minutes for
wansit. while 37% warted that long for 2 non-
transit (car or E-Z Lift van) trip. Overall,
though. those who had no access to a household
car had an average wait ame that was less for
transit than for non-transit ndes. When there
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51% checked “service meets my needs,” 43%
marked “no alternaave,” 41% cited “cost,” and
29% 1ndicated “drver/operator courtesy and
assistance.” At least in our study area, then, the
combinancn of “household locadonal choice,”
“wransit network proxirmuty,” and “frequency of
service” sausfies the needs of many of those we
surveved (Table 1).

For example, when asked to rank their agree-
ment with the statement that the “local public
wansit system meets my needs,” those withouta
household car rended to agree, with a scale score
of 2.5 ona 5-pomntscale ranging from I=swongly
agree to S=swongly disagree. Iris also sigmficant
that for others of our sample, no alternanve
public wansit was available This seems to be
parucularly true for those disabled people who
live alone. Thus, a cerrain part of our sample can
be represented as a caprured populauon whose
only alternanve for wavel ouwside of the imme-
d:ate neighborhood where walking was possible
was to find and take a bus. Cost came up as a
significant factor because most blind or vision
impaired niders of public wansit 1n the Santa
Barbara area can obramn an idendficanon card
and ride free. For many individuals the alterna-
ave of free travel, however inconveniens: or dis-
liked, 1s much preferable to paid travel. And,

finally, 1t 15 2 tmbute to the local Memopolitan
Transit Distnict that its driver/operator respon-
sibility and courtesy programs a2ppear to be well
implemented and acknowledged at least by blind
or vision-impaired travelers We asked 12 ques-
zons about what they thought was useful when
using public mansit (1=exremely useful, 5=not
arall useful) Assistance from wansit system op-
erators had the highest scale score of 2.0. Help-
ful drivers were rated as bemg very useful in
terms of providing inforrnanon needed to suc-
cessfully undertake a bus wip.

Frustrating Sntuations

Our final set of quesnons was designed to dis-
cover degrees of frustranon that respondents
felt with different social and other wavel situ-
aoons wed to pubhc wansit use Independence
was highlv prized among all respondents. The
wwo least frusoaung items, ued for last place, are
major problems for those in wheelchairs, indi-
caung the vast difference berween the tavel
needs of these two groups (Table 2).

When enroute, blind and vision-impaired 1n-
dividuals are faced with several difficult situ-
anons (Iable 3). First and foremost. lack of
vision means no access to landmarks or other
visual cues that prompt an individual to recog-

Table 1 Why Do You Use Public Transit? (Pick Three) (Reasons Oraered by Percentage Scores)

Nor-tcar Users (N=43)

2~ Users (N=10)

52% Service maets my needs

48% No shternative
38% Cost
31% Driver/operator courtesy
14% Ease of geming 10 oickup/arop-0tt point
12% On-ume service
2% Ease of arranging trips
12% Coverage of service ares
12% Time of cay service 1s available
10% Safety
10% Other
5% Securnty
2% Comron

57%
57%
L2%
25%
28%
28%

L%

Service meess my needs
Cost

Coverage of service area
Time of day o service
No aliternative

Ease ¢r arranging tnps
Orniver/operator courtesy

Table 2 Most Frustrating Srtuation while Using Pubiic Transit (Rank Qrdered)

Rank

Poor clarty of voice announcements in terminais

Exiting transi at the wrong place
Needing to rely on others 10 provioe rides

Cannot find a bus stop or door

s NWN -

173 Needing o carry special equipment
175 Negotiaung narrow steps or doors

Requesung noes rrom others after mussing a transit ¢o~-ecucn

Being unable to exit vehicles because of overcrowding

* Aeasons from 7-16 are not reproduced here
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nize an upcoming needed exit point. Blind and
vision impaired individuals also have sigmificant
difficulty recogruzing which vehicle o enter be-
cause 1n most cases neither the written desana-
uon nor the route number 1s sufficiendy large
enough for those with vision deficit to see Of
course. those with no vision have no access t
thus single source of relevant informanon. In the
same way, the blind or vision impaired are unable
to esurnate where they are along a route They
usually have great difficulty in dealing with
crowded vehicle situauons, and mostreport hav-
ing wouble with ansfernng berween vehicles,
often because there is a need to cross a busy
street 1n order to find and board the next con-
necuon vehicle.

Summary

Other survevs have shown that people hving
alone make far fewer rips than those hving with
others (Dovle 1988). Ir1s probable thart this fact
extends also to disabled people The graving of
Amenca will see many more people becormng
disabled and evenrually living zlone. For many
of them. the major mode of travel in their local
environment will have to be public ransit. Ade-
quate ransit services to serve their needs thus
will become more sigruficant in the furure Itis
important at thus early stage, therefore. to ensure
that any transit service changes imnated by the
need for ADA compliance, or simply by the need
to provide berter public service, should ensure
that such changes meer the exisung and future
needs of disabled people as well as their able
bodied counterparts.

Travel behavior and wip making are driven by
the decisions of people to obtain sausfacnon of
needs and desires. The freedom and inde-
pendence to sausfy these needs are himuted by
constraints, many of which are caused by

changes in lifestvle, such as aging and disal
ges. Capacity constraints are liruts on the ph
cal process used to obrain the desired benafic
wavel Phvsical disabibny: aging. hwving alc
economuc disadvantages. and the absence ¢
personal automobile all negaavely affect
abiinv to easily complere mavel o meer be
human needs Coupling constraints arise wt
schedules must mesh with the schedules of otl
people. This 1s shown in our work by the m
our subjects spent waiung for ndes. or having
be at ransit stops at certain ames People w
don’t drive and who rely on wansit also canr
make wips at certain umes of the day or ha
limited access on some davs Para-wansitservi
must be scheduled in advance and cannot
rescheduled when appoinunents or errands n
late Authority constraints also limur access
acavizes. Some places are not open when peop
can schedule rides or whern service 1s availabl
Many of our subjects reduced the effect of the:
constraints by living close to wansitand alsot
Iiming close to shopping and other desunanon
In many areas, espec:ally suburban and rura
there 1s hitde ability to live near necessary dest
nadons. For these reasons, such constraines Lim.
independence, and more accessible Tansit 3
needed to enable these people to pursue a feasi
ble set of acuvines for the purpose of meeun:
their daily needs Observed aggregate behavio
often results from some constaints, rather taar
being the result of free choice of the individuals
It 1s necessary to idennfy to what degree thes
acoons are the result of conswained behavior
In our survey we asked many quesuons con-
cerning exisung and potental areas of frustra-
ton, desires and needs. difficulties, and
usefulness of services now available or porten-
nally available to our vision impaired or blind
user group. Unlike the mobihty impaired or
wheelchair-bound, blind or wvisually impaired

Table 3 Mosrt Difficult Situation while {Using Public Transit (Rank Ordered)

Rank

15 Recogrizing which vehicie to enter

15 Esumaung wnere | am when the vehicie 1s 1n motuon
45 Deaiing with iayovers with mode or route changes

45 Dealing with a crowded vehicle

45 Finging transfer points when changing verucles

45 Finaing the transit point when having 1o ¢°3ss the street
205 Entering or exiung transit vehicles

205 Finding an empty seat

* Reasons from 7-18 are not reproduced here
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ravelers do not require costy infrastructure and
equipment modificanons. Whart they appear to
need most of all 1s berrer access to imformation. Thus
need was expressed 1n 2 desire to have drivers call
out the bus number and bus stops, clearer PA
announcements 1n terrunals, human-operared
transit telephone hot lines, and auditory
prompts, signals. and schedules. All except the
auditory prompts are now provided by many
wransit operarors and just need berter enforce-
ment. Another simple and relaavely low-cost
request was for route schedules to be presented
in sweable format, including large print or
Braille Many of the visually impaired wanted
larger route numbers on buses and large print
signs on bus stops to indicate route numbers and
urmung mformanoen.

Obwiously there 1s much room for improve-
mentn terms of the provision of wansportaton
for disabled people. But even with the best in-
tendons, able-bodied engineers, planners, and
other decision makers may notdevelop remedies
acceptable to disabled people. To ensure success-
ful mnovaunon, it is necessary to find out more
about exisung behawiors, exisung and furure
preferences, sources of discomfort and frustra-
don (physical and social), and paracularly those
things most requested by groups with different
disabilities. Solumons for those relying on
wheelchairs for mobility may not be favorable to
those withourt sight (e.g., locadon and gradients
of curb cuts), solunons for those with vision
deficits may nothelp those with hearing difficul-
wes (e.g., audirory waffic signals or tactle warn-
ing ules at bicycle crossings); and sclunons for
those with hearing deficits may not help those
with cogniuve impairments (such as blinking
sigms).

In this paper we have presented some findings
concerning a group rarely studied by geogra-
phers, planners, and waffic engineers. We hope
that this report will sumulate others to delve
deeply into the spanal patterns of daily acavity,
other episodic events like mobility and rmugra-
uon, and spanal choices such as those involving
locauon, desunanion, and other significant
charactenstics, by blind or wision impaired
persons or other disabled groups. Perhaps we
can pursue the soluuons for the specizl prob-
lems facing these groups with the same inten-
sity that we seek solunons to problems facing
able-bodied persons. B
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