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of options in assistive technologlr by categoizing
devices and providing guidelines on their pre-
scription or use, Various kinds of orthoses and
prostheses are not reviewed here; rather, the
emphasis is on the equipment needs of the disa-
bled elderly individual.

SOURCES FOR REFERRAT AND
SUPPLY /

The attentive primary care physician should be
prepared to give advice on assistive devices or
home adaptations or refer patients with disability
to rehabilitation specialists or a rehabilitation fa-
cility, when proper selection and training with
assistive devices require specialized krowledge.
Occupational therapists are the most readily
available source of information and evatruation
because they are specially trained in activity anal-
pis and &sability. Occupational therapists can
also train individuals in adaptive techniques
when specialized equipment may not be neces-
sary. Nevertheless, for many simpler or inexpen-
sive items, such as feeding adaptations or cloth-
ing modiffcations, the physician 

-can 
refer patients

to special stores feafuring assistive devices or
provide catalogs without involving the expense of
engaging special expertise. Several catalogs are
listed under Resources at the end of this chapter.

Therapeutic adaptation is the design or mo&-
ffcation of the physical environment to assist the
performance of self-care, employment, and play
or leisure activities. Therapeutic adaptation in-
ciudes selecting, obtaining, and modifying equip-
ment as well as instructing the paUent and family
in its proper use and care. An assistive technol-
ogl device is an essential aspect of therapeutic
adaptation, Such a device is defined as any item,
piece of equipment, or product system, whether
apquired commercially oiff-the-shtilf, mo&ffed, or
customized, that is used to increase, maintain, or
improve functional capability of individuals with
&sabilities.3 Devices range from simple objects
for daily use (e.g., spoons with built-up handles,
elastic ihoelaces] doorLnobs with rub6er levers)
to cqmplex elegtro*ic, devie€s such as voice-aeti-
vated environmental coirrrol qystems.,
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Assistive technology and environmental adapta-
tions for the disaFled are seen widely on Tf, in
4ewspapers and magazines, and on the streets
with curb cuts, ramps, parking spaces, and so
forth. Assistive devic6s and othJ. ippliances that
provide more independence to the elderly and
disabled are commercially available in dqpart-
ment stores, drug stores, specialized medical
equipment stores, and catalogs as well as health
care facilities. It is estimated that there are nearly
2000 sources of equipment worldwide offerini;
approximately 20,000 to 30,000 products for sale.
Not all assistive technology is promoted commer-
cially; in many communities-tlere are assistive
technology exhibit areas, usually offfce space
staffed bji specialists who provifle advice'and
sometimes services and who demonstrate various
kinds of adaptive ecuipment. Physicians and
other health care professionals can refer patients
to community adaptive equipment centers for
selection 4nd comparison of different products.
These displays of assistive devices are often
adjacent to offfces of voluntary hedth agencies,
and such agencies should be helpfirl in identi-

$'ing where they are located in the community.
A national long-term care survey ofthose over

age 65 in 1989 found that about 7 million people
were totally disabled. In this population 657o
were using assistive equipment.r According to a
recent study the mean number of assistive de-
vices owned by disabled elderly people was 9.2
Primary care providers are the most commonly
reported source of information on disability ser
vices, but many physicians have limited knowl-
edge of assistive technolory. The greatest con-
cern of most elderly people, even those with
minimal impairment, is how to maintain inde-
pendence at home and stay out of institutions;
they often require assistive technolory in the
home to do this. All physicians in elinical practice
should be aware that for disabled elderly persons

, assistive devices or environmental adaptations
may mean the difference between totally or par-
tirlly independent living and the cornplete reli-
ance on ot-hers to assist in performing daily per-
soqlal care. The puryose of this chapter is to heh

- steer the me&cal practitioner through the rnazn
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.iMost small or disposable pieces of equipment

are not funded by 
-ttrira-party 

payers, 
'geierally

because they are consid^ered d 'teonvJniencet'

rather than i "medical necessity." Large items
such as wheelchairs and specjal:beds, wfrich are
deftned as durable medical equipment, fre-
quently are_ funded but require piescription by a
qpecialist physician knowledgeable in iehabilita-
tion of the disabled. Whatever the hnd of equip-
ment ordered it must be properly evaluated aid
explained to patients; the many choices can be
confusing, and over-reliance on commercial pro-
motion may prove expensive.

PRESCRIPTION

Prescription for an elderly patient who 
'needs

lp_ecial assistive devices may iequire a full reha-
bilitation assess4re4{ to intbgrate thg devfqe ef-
fectively into the patient's totil rehabilitation pro=
gram. Figure L7-I proposes a decision-mai<ing
process flor prescribing assistive technologr.- 

PhysicianS should bi aware of the costiof the
assistive technologz they prescribe and be able to
jusdfr the need f6r the 6quipment to insurance
companies. They should also help patients iden-
tify potential funding sources or iefer patients to
social workers for zuch help. Efforts-to obtain
rngney for assistive technologr must consider ini-
tial costs, expenses for maintenance, need for
patient instruction, and the economic benefit the
technology may provide. Funding by an insur-

ance company often requires certiffcation for
medical necessity with written evidence bv the
physician. Usually completing standard forms is
sufffcient, but if compl-ex assfstive technologv is
required, dialogue with insuran"" 

"ornpini",may be needed to prove medical necessity. Ad-
vice on how to certi$' for medical n"""rrity i,
found in Cruideli.nes for the (Jse of Assi.stioe Tich-
nology, published by the American Medical Asso-
ciation (see Resources).

REFERRAL TO SPECIATISTS

Referral to a physiatrist or other medical rehabil-
itation specialists concerning rehabilitation and
assistive technology is recommended for patients
with severe strokes or other disabling neurologic
disorders; spinal cord injuries; bra"in iniuritr;
neuromuscular disorders; or advanced, diiabling
arthritis. Medical advice about assistive technoll
og' is also needed with disorders requiring home
ventilators,,with major amputations, and ri:th se-
vere disorders of commr]nication, vision, and
hearing. Consider consultation with a physiatrist
when there are unresolved questions about diag-
nosis and prognosis or when programs and treat-
ment requile customized_ and expensive equip-
ment, If ad&tional consultation ii suggestei by
rehabilitation therapists, referral to a ihysiatrist
is also desirable fofaddiUonal advice cbnterning
treatment or prognosis.

Occupational therapists generally provide and

Core Knowledge

V
Follow-up/continuing care

Most othsr cases.

' t 1 .

:

Figure 17-1 Primary care physicians are usually the first to see a person, with functional limitations to determine if,
then, and by whom assessment Will be done. Their longitudinal care'responsibilities include acting As " 

rtiif"Joni"1y"1.
of piogre:s, monitoring mai'ntenairce of skills, and adviiing the team of ne* oi changed health .?ie si"tr. 

"na 
to5 or.

change ofsupport systems. (Source:'Cuidelines for the Use of Assistive Technologyi Evaluation Referial prbscription.
Chicago, American Medical Association, Copyright j994.)



recomnend self-help aids and orthotic devices.
Examples of patients'who should be referred to
an occupational therapist include those needing
assistance in activities of daily living (ADL),
splints or orthotic fabrication (primarily for the
upper limb), adaptive equipment f,or work, or
assessment of a home environment.

Physical therapists provide help with mobility
aids for walhng, including assistance and pre-
scription of wheelchairs. Examples of patients
needing referral to a physical therapist include
those with speciffc balance or gait disturbances,
seating or positibning problems in a wheelchair,
or significant range-of-motion or muscular
strength impairment.

Speech-language pathologists are e4perts, in
t}le treatment of .communication or swallowing
disorders. Examples of patients needing referral
to speech-language pathologists include those
with dysphagia or verbal or written language
deficits. When the physician is uncertain of the
patient's cognitive ability with language, a referral
io a speechllanguage pithologist maf be of assis-
tance.

sEtEcTtoN, EVAIUATION, AND
TRAININC

Some points are worth considering before pre-
scribing any equipment, especially for very old
patienti. firct the ptactitionir should pay careful
attention to the patientk functional disability and
proposed living arrangements. If the patient can
function reasonablv well without the aid or
rejects the idea of using an aid to help reduce
the impairment, the equipment may never be
rlsed. furthermore, if tirulh training is needed
to use the device, it is likely the equipment will
be discarded unless training is readily available.
Often sufficient time for training is needed be.
fore a definite decision can be m-ade.

Another point to consider is cost. Simple aids
are better tirar, 

"omplex 
ones often because they

are more affordable. In addition. the less con-
spie-uous the aid, the more abceptable it will be.
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apd selection criteria for longterm users of as-
sistive devices:

l. Effectiveness-the extent to which the
function of the device improves one's
Iiving situation, functional capability, or
independence

2. Affoidability-the extent to which the
purchase, maintenance, or repair of the
device causes financial difficulty

3. Operability-the extent to which the
device is easy to operate and responds
adequately to demands

a. Dependability-the extent to which the
device operates witl repeatable and
predictable levels of accuracy under
ionditions of reasonable use'

Decisions made in choosing assistive technol-
ogy should consider these fictors, and written
d6scriptions of equipment should address all or
most of them.

PUBTICATIONS

Of the manv publications providinq information
about assisdve^ technology, ihe Asslitlr:e Technol-
ogy Sourcebook by En&rs and Hall seems the
most complete (see Resources, at the end of this
chapter, for more information bn this and the
followlng publications). This directory which has
576 pages, provides the names and addresses of
vendors and rehabil itation equipment sources
and also includes lists of books and other litera-
ture that give further sources of practical infor-
mation. Aiother older but excellent guide with
outstanding illustrations is edited by Hale. This
book ends with eight pages and almost 400 refer-
ences to resourc6s for-the disabled, including
extensive literafure, national and international or-
ganizations, and sources of special supplies. A
iecent 58-page publication by the American
Medical ers"Iiatr", dreadl mentioned above,
that gives guidelines for the use of assistive tech-
nolo& is ai outstanding summary of information,
."roii""t, and services"for the disabled. I, along
with Basmajian and Trautman, recentty edited a
book on clinical practice in rehabilitation tech-
nology. For sourc6s of information on'all aspects
of rehabilitation, including evaluation, prescrip-
tion, and training in the uie of assistive technol-
osv applied to p[ysical disability, we recommend
tfr6 textbooks ediied bv Trombiv and Delisa.

CLASSIFICATION

Most assistive aids fall into one of the following
major categories: rnobility, eating, dressing hy-

Ur'rfortunately, the walhng cane, one of the most
effective and'cheapest aidi, is the most conspicu-
qus: It is often discarded by elderly people who
\ivorry over their appearance and freely admit
that ihey are too pro"d tp use a cane. In a lament
wer thii situation, a well-lnown orthopedic sur-

: : ,e i ia^* .--^r^ ^ -^-^-^Ll^ ^ l : r^;^ l  . . t  \^r '+;,$9pn wrote a memorable editorial, "Dont Thtorv.
Away the Cane)'a

l$'JI.he most decisive basis for evaluation of adap-

5.j$m,e,quiprnent is whether it gratiffes the needbf
.uper-from his or her point of view. Batavia

have identificd four kgy evaluation
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giene, communlcation, and recreation. This clas-
siftcation is used for the headings in ttiis section.

Mobility Aids

Most patients with lower limb disorders beneftt
from a cane, crutches, or a walker for ambula-
tion. Usually, the more disabled the individual,
the more comple* the walking device required.
In nearlv all clinical situations the cane should
be held'in the side opposite the affected lower
limb. A cane can transmit up to 25Vo of body
weight away from the lower limb; crutches or
walkers can improve balance more effectively
and reduce weight-bearing on both limbs by
507o. Canes and crutches should always be in-
spected to be sure the rubber tips are'effective
and safe. Details of different designs of walking
aids and methods of gait tralning are widely
available.6'7 The most useful aid for most elderly
hemiplegic persons is the fourlegged or quad
cane and the pyrarnid-shaped folding cane/
walker, which combines features of a walker and
the quad cane. The latter is more versatile and
safer because some patients may tend to trip on
quad canes (Fig. t7-2).

An import4nt aspect of mobility is the ability
to transfer in and out of beds and chairs. A
patient who is able to walk may not be able to

let up without help. Simple aids such as bed
rails, an overhead trai?reze, a rope laddeE or a
braided bed pull attached to the foot of the bed
may be all that is needed for improwed bed
mobility (Fig. f7-3). For the elderly patient with
ar-thriUc knees, or otler disorders that make it
di-fficult to rise from low chairs, recessed wooden
blocks n6be placed under the feet of furniture

Flgwe 17-2 Walking aids. A, Four-legged, or quad, cane.
8, Hemiwalker.or walk cane. (From Varghese C: Crutches,
canes, and walkers. /n Redford JB [ed]: Orthotics Etcetera,
3rd ed. Balt imore. Wil l iams & Wilkins, 1986.)

to elevate them several inches. Chairs are';
available with either a spring- or
rising seat. Some elderly patients have found
these chairs aid them in getting up and are
worth the additional cost. To make

WHEELCHAIRS ' i : l

For the elderly person who needs a wheelchaii
mainly as an aecessory aid to mobility, the basi6
rear-wheel drive or siandard wheelchair with"it

A wheelchair to suit the individual's lifesWle i$ i
often the key element in maintaining indepeni i,
dence. Physicians should reilize thaf a *f,eeF:.,
chair is more than "a chair with wheels." For the:
patient unable to walk, his or her whole life
and interaction with the environment will revolG
around the wheelchair. It is an independence4
gvi.tg, energr-saving substitute, essential for dis:,
abled people to participate in the world aroundi
them. Wheelchairs come in a wide variety oS
models and sizes, few of which can be reviewedi
here. Any patient with special problems wht*
requires a permanent wheelchair should be re,
ferred to rehabilitation programs for advice,'
When a patient is simply advised to go to thr*
nearest wheelchair dealer for an opinion, a needs
lessly e4pensive solution may be offered. Horv-
ever, hospital equipment dealers can be ver$
helpful by listing the various features avail*,
able-depen&ng on the patient's requests andi
personal requirements-and discussing these
with the prescribing physician. ;

seat that allows at least 2 inches of clearance ocrj.
either:side should be adequate. This chair rnay^l
be selected with a standard adult, 18-inch-widd.
seat or a riarrow adult, 16-inch-wide seat, dd-l'
pending on the build of the patient. The chaif
should be as narrow as possible because every
inch saved is important in entering doorwa)'sl':i
The standard wheelchair has S-inch casters inr ll
front, a straight back (about 100 degrees in rela
tion to the seat), brakes, and ffxed or removable
footrests. The arms should be padded (Fig. 17'5
4). In some wheelchairs, the arms are stepp€d'
down in front (desk arms), allowing the chair,to'
slide under a desk or a table. The arrns can alsd'
be removed or swung away to permit sideways
transfer to a bed, toilet, or commode, with or..
without the helo of a transfer board. '',

Powered wh"el"huir.; usin$ a standard type of

ple and safe, the elderly person's bedroom r-tr"d,&
have chairs with arm supports for -stability an*
firm seats that are not lower than the height of
the kneeS. 

-. 
, i:,rirr

frarne as just described, have lirnited applicatiot'ri
and generally are prescribed only for those url'l
able to operate a manrial chair. They are usuallyr



Figure 17-3 Bed aids. A, Rope ladder.
with upright that attaches to floor and
Philadelphia, WB Saunders, 1979.)
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B, Free-standing trapeze. C Handrail with leather loop. D, Swivel bar assembly
ceiling. E, Bed bar. (From Hale C [ed]: The Source Book for the Disabled.

useful only indoors; unless the user has,a spe-
cially equipped van, they are of litde use outside
the home. However. in recent vears. a vast arrav
of three- or four-wheel po*".Jd vehicles, somJ-
times called "powered scooters," have become
available. Most of these scooters are narrower

-than standard wheelchairs and so are more useful
in entering narrow doorways; but, as most are
Ionger thai standard wheelbhairs, there may be
serious problems in turning t}tem indoori. Most
scooters are also more unstable than standard
wheelchairs and harder to mount. These vehicles

manual wheelchair. Although many third-party
payers have regarded these vehicles as a "luxury
item," the ,"ooT"rr have provided invaluable mo-
bility to many disabled persons with multiple
medical problems. A great variety of seating and
assemblv oDtions are available in scooters. Poten-
tial use'rs ihould be advised to shop around
among the various models, choose the one most
suitable for their functional needs, and rent it for
a trial before making a ffnal purchase. However,
before any powered wheelchair or scooter is pur-
chased one must consider how it will be trans-
ported, because in some instances the user will
irave to buy a van with a powered lift in order to
be able to use the equipment anywhere but
around the vard.

Most mariual wheelchairs weigh 40 lb or more,
but more expensive lightweight chairs are avail-
able that wiigh Z+ lb or even less. Lighrweight
chairs are most useful if the user or earegiver
has to move them frequendy in and out of vehi-
cles. Most chairs shoul^d be provided with wheel-

are generally usable only by persons with rela-
tively good upper [mb function and upper trunk

,.: control who are without posfural problems or
. spinal deformities. Many can be easily disassem-
,,, bled into parts and carried in a stand#d automo-bled into parts and carried in a standard automo-

bile, but ?he parts can be very heavy for older
Itersons to lift. Because many elderly persons
requiring a wheelchair lack the enerry to push
#tanual chairs any distance, a scooter wiH provide

with much better outdoor mobi[ty than a
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figure 174 Features of a standard wheelchair. (From Hale C [ed]: The Source Book for the Disabled. Philadelphia, WB
Saunders, 1979.)

chair cushions. Foam cushions are generally suf-
ffcient, but special cushions-filled with air,
water, or special gels to minimize Pressure over
bony pointi-are absolutely essential for patients
with poor sensation or limited sitting tolerance,
Many other wheelchair features andaccessories
are available but need special lorms proving
medical necessity for prescription. Information
on wheelchairs ii readily obtained from rehabili-
tation catalogs, local dealers, or textbooks, in-
cludine an eicellent monograph on wheelchairs
pubhsEed by the Departmeint 

^of 
Vet".*s Affairs

(see Resources). A new one has just been pub-
lished by the Rehabilitation Engineering Society
of North America (RESNA).8 I have prePdred
specific information on Yarious options, for
wheeled mobility in the elderly.e

ENVI RONMENTAL MODI FICATIONS

lf a person must'be confined to a wheelchair at
home, there are a fe\M general considerations
regarding home arrangernents. R,amps for en-
trances should be at least 36 inches wide (sru-
faced with nonshd materials arrd rising no more
than t foot in height for every 12 feet oflength).
Handrails are also very useful on ramps and
should be positioned sq that the patient can
reach both handrails from the chair. The hand-
rails should also be alongside all outside en-
trances of elderly persons' homes to assist in stair
climbing. For wheelchairs, the area at the top of
the ramp should be at least 5 feet in depth if the
door opens outward. Portable ramps are available
but are quite heavy and thtrs .not very practical.



For special situations in whioh the height of the
ground floor is too great, precluding even a two-
section ramp and platform, outdoor self-op-
erating elevators can be substituted but are more
e*p"nii re. Further information on home mo&fi-
cations may be found in the Resources at the
end of the chapter.

Doorways' should be at least 30 inches and
preferably 36 inches wide. Doorlnobs and night
iocks can'be fitted with levers for those with poor
qrasp and limited reach. Indoor stair lifts are
ivailable but are very expensive; it is usually
cheaper for the family to-modl$ the home to
enable the disabled adult to live,on the main
floor. Floors should be smooth and kept in good
repair, and caryets, if used, should have minimal
pile. Plastic runners are helpful if the carpet has
thick pile. Mossy carpet or loose throw rugs are
not only &fficult for the wheelchair user but may
create mobility problems even for elderly people
able to walk unaided,

In a wheelchair, a persont standing height is
decreased by one-third and his or her width is
doubled. Therefore. to maneuver a turn in a
wheelchair a circurnference of at least 5 feet is
needed. This merits consideration, particularly in
the kitchen, bedrooms, and bathroomb. Reach

. from a wheelchair is very limited and usually
done from the side, although forward reach can
be aided by removable fo5t rests. A variety of
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reachers are available, especially for wheelchair
users and others with limited mobility. Length,
width of opening, and degree of grasp required
should be considered in advising potential users
about reachers.

Eating Aids

For persons with poor grasp, impaired coordina-
tion,'and disordeis aflecung the shoulder and
elbow. rnanv attractive and durable mealtime aids
are availabie from medical supply houses. Poor
grasp can be improved readily by enlarging sil-
i".*"." handles iither with foam padding, iuch
as pipe insulation; or other materials. A universal
cuff ihat encircles the hand and holds utensils by
a sleevelike oDening is a useful option. If the
patient is one^-handEd, rocker knives and pizza
iufters can replace regular lnives. For cooking,
microwave o'/ens or crock pots usuafy prove sim-
pler to use than the standard oven. Patients with
impaired coordination or tremor may be aided
by-plate guards, scoop dishes, suction cuPs, or
thin Oy""* mats made of a versatile sticlry plas-
tic material that holds on to furniture (Fig. 17-5).
Most occupational therapy departments have
htchens in ivhich therapisti can provide excellent
advice to families about meal preparation and
special equipment such as one-handed kitchen
aids and eiectri" devices. An excellent description

ij'
${

Mealtime aids. A, Plates with plate guards and suction cups. B, Large-handled fork and rocker knife. C
with fGiJo"e clip rtLJtuJ to side'of glals. (From Hale C tedl: ihe Source Book fot the Disabled. Philadelphia,

"1979r\
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of mealtime aids and food preparation, as well as
general advice on houseke6ping for handicapped

i"r*rrr, is found in the books Jdited by Trombly
^and 

Hale (see Resources)'

Dressing Aids

Clothinq for the disabled elderly should be

adiustabTe and expandable, easily put on and

taken off, and reiniorced against wear by braces

and crutches. Above all, it ilould look attractive'

With todav's informal fashions of stretchable fab-

rics. well-lhosen garments can enhance phpical

*tttib.rt"t and coiceal flaws. As expressed by a

oatient who wrote a self-help guide for those

kth amyotrophic lateral sclerosis-, 
'"Io feel good;

vou need to lbok Eood."to' 
Easv-to-fasten iarments that open in the front

proviie freedom 6f *ou"*"ttt and eliminate the
^n"ed 

to reach upward (e.g', front-fastening bras-

sieres). Such clbthing, oTtett using Velcro clo-

sures, is now marketed widely and can be bought

through many department stores-. Enlarging ztp-

ort p"rrllt bv'usinlg a loop or tab makes zipper

Llorrr^t" easier. Ziiper rin-gs are sold in all fabric

stores. Button ho^o^ks are ilso a great aid to those

who have inadequate fine grasp to manipulate

small buttons. fleachers and a dressing stick

tipped with foam allow an elderly person to re-

niin seated while dressing and ieiiuce the risk

of falling. Dressing the lowir limbs is often diffi-

cult for'those wit6 poor reach or balance, espe.-

ciallv those with stff hips. A variety of sock

donitets and reachers are available for such per-

sonp. Shoes can be converted to slip-ons with

elasf,c shoelaces, or zippers or Velcro closures

cau be stitcKed in by anyihoglnak"l "No-Bows,"

used to prevent young children from untying

shoes. arJ sold at ihoe stores.
Ideas for aids to dressing and adaptive clothing

are rea&ly available in an! occupaEonal therapy

department. Information is also available in texts

ott'apl or general rehabilitation, 'nd aids are

illustrated in"manv manuals &stributed by volun-

tarv health orqanizations' Various catalogs pro-

vide sources df dressing aids (see Resources)'

Sears Roebuck now p,ibhthes a home health

catalog that features clothing as well as many

healtlicare aids, and 
"o*p"ni"t 

have specialized

in desisnins clothing for the disabled and elderly'

The AfthriEs Found'ation's Catide to lndependent

Lioi,ng provides an extensive list of over 60 of

these"companies (see Resources)'

Hygiene Aids

The bathroom, with its slippery floors and narrow

spaces, is the most dangelous place in the home

for anyone with impaired balance, joint li
tion, or slowness of mot'ement. A call for

mav not be heard, especially when water is.nr$-,lj
airis or the bathroom dooi is closed. Thus ther Iaing or the batnroom qoor rs closeo. rnus E[@: ri
batf,room should be made as safe as possible,ap$,i
equipment provided to increase ease in bathing'
an-d i-'roominq without mishaP.

Ciab bars" should be placed where needed
around tubs, showers, and toilets' Nonskid
sbipes should be attached to the tub or shower
flodt, or rubber mats should be placed on such
surfaces. Raised toilet seats for Persons with
weakness or stiffness of the lower limbs afe
rea&ly available in many medical supply stores
(fig. iZ-6). Seats for the bathtub or shower and
batf, hfters are also widely available. Those with

restricted lower Iimbs who cannot actually sit
down in the bottom of a tub can benefit frorn a
hand-held shower. Washing aids include wash

mitts. soap-on-a-rope, brushes with suction

bacLs, andiong-handled sponges. If 1!e individ-

ual cannot *aik ittto the 
^batf,room 

(for anyone

oermanendy in a wheelchair, bathroom entrances^ar" 
r.rs,rally ioo narro*), a bedside commode may

have to be substituted for the bathroom toilet It

should be a sturdy structure with side arms and
arranged to permit the feet to touch the floon

Of cJurse, the bathroom doorway can be wid'

ened, but this may be very costly. As an alterna-
tive, a wheelchair narrower ftts almost any fold-

ing wheelchair; its crank squeezes the seat to

nir.o* it bv 3 to 5 inches.
To compensate for limited grasp, han4les of

combs, brushes, and fingernail files can be en-

lareed with foam padding or ot-her material, as
preloiously described for Jating utensils. Electric
ioothbruihes and razors are riuch easier to use

than manual ones for individuals with hand coor-

dination problems.
A discrission of equipment for bowel and blad-

der incontinence is beyond the scope of this

chapter. However, patients wit} such problems
rhouid be aware tfiat there are many files of

collecting devices for bladder care and bowel

care thaf make it possible for them to Iead a

normal life. In'mostlarge medical centers, nurses

who specialize in col"ostomy care are a good

source-of information on such products.

Communication Aids

Many elderly people with motor or sensory im-
pairment hae 

"ery 
limited ability to cominuni-

^cate. 
As a reiult. iheir isolation increases, their

safery is endangered, and they are cut off from

norriral ,orrr""! of intellectual -and emotionpl

stimulation, which may even lead to cognitive

deterioration.
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Figure 17-6 Bathr'oom aids. A,
Kinds of removable elevating toilet
seats. 4 Grab bars that fit any toi-
let seat. C Bath bench and tub
seat.

lir
i

l
l ' ,

teaching institutions have aid programs for those
with low vision that are helpful in providing in-
formation in this regard. Rea&ng machines like
the Optacon and the Reading Edge (Xerox Im-
aging Systems, Inc) are available for the severely
visually impaired. Research is prornising to lower
the costs and increase portabilitv ofsuch devices.

If the person's mai^n problem is inability to
hold reading matter in i comfortable posifron,
help is r""diy obtained by a variety of aids. the
simplest reading aids are angled book stands that
ean be placed on tables or on the floor like a
music stand, or even racks suspended over beds
with the reading material upside down. People
with difffculty lurning p"g-er 

"ur 
use rub6er

thimbles or rubber-tipped pencils to grip the
pages. Although they cost several hundred dol-
Iari, electric i"g" tu-"tr are available for the
severely handicalped. Prismatic glasses make it
p.o-ssible to see obj""t" at right angles and may
aid in reading if a person must lie flat. They- can

Reading materials have been widely adapted
for the han&capped, with large-print books and
special magnifiers, and magnifying television
screen systems are also available. Many large

rce eye itrain-and neck pain, particularly
n neck motion is limited. For those unable

use magniffcation, even to read or watch tele-
ton, bui who still wish to "keep up with the

Many of these are on cassette tapes in local
bookstores. Services are also available through
the local or national Federation for the Blind or
the National Council of the Blind. The Ubrary
of Congress, Division of Blind and Physically
Handicipped, will, on request, send information
ot t""diiig aids and the-availability of "talking

books."
Aids can be used to help those lacking good

hand grip or coordination in their writing._Han-
dles of ririting instmments can be enlarged with
many special b'pes of grips; for example, the
handle 

^of 

" 
p"tt can bJenlareed bv stickinq it

through a plistic practice goH 5a[. Occupauo'-nal
therapy departments feature a wide variety of
speciii wrifing aids, many of which 

"te "ridely
ivailable commercially. Notepads are usually eas-
ier to use than loose ireets; clipboards ofteri help
to stabilize the paper if one hand is weak, as in
hemiplegia; and various types of reading stands
can double as writing stands for those who are
too seriously disabled-to write at a table or desk.

Many elderly people cannot write easily; for
them, ihe elebtiic typewriter-and lately the
computer-have been^a great benefft, especially
if thb person lacls strength and coordination to
,tse th6 controls on a tt-tt-jual firewriter. An elec-
tric typewriter or computer keyboard cart- be op-
eratJd bv a hand-held stick or even a stiik
attached io a mouthpiece' For those who ffnd," there are now many "talking books."
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both writine and typing a problem, a cassette

tape recor'dJr is a uieful-substitute' When select-

i-rtg t,t"h a recorder, one should consider how

AFfi""H it is to operate and select one with sim-

ple controls.

ELECTRONIC DEVICES

Without a doubt, the computer has changed al-

most every aspect of daily life-written and.ver-

bal communication' transportation and other

scheduling, and employment practices, to name

;;il ; f"il For the ilisabled, it has- provided

J"i"tt unbelievable advances to control the envi-

*nrn""t, switching on lights, television, or radio;

"h"neirre 
position"in bJd; opening doors; and

"r"t"ot3oiti"g 
food can be done with a touch of

" 
find"t it 

"uJn 
the blink ofan eye' Tbus, many

s"rr"t1ly disabled persons are in almost complete

charge of their environment'- 
nf?"tti" typewriters lraye bee^n very helpful in

oroviding tntitittg capabilities for &sabled per-

;;;r itr fir" p"stlb"f they are being.succeeded

almost euerywhere by- computer keyboards'

screens, and printers. A]thgugh-19st computer

kevboards us" th" standard QWE RTY type-

r#ie, l"vo,,,t, thev can be modiffed to prwide

almost anv combination of symbols required by

a person.'For the person with a tremo-1 or poor

fitil 
"L"t&"ation,'keyboards 

can usually be ex-

panded to make strihng the kep easier' For

the ttontetbal person, head nods or even e)€

movements 
"^tn 

gu" signals to the computer to

generate verbal Jornmands to relatives or atten-

dants:
A great many Programs have been advocated

,o 1to?t*" 
"ogtlifiu""ftttction 

by computer tech-

noloev, includilng many systems adapted primar-

ilv foT the cognidvely impaired, head-injured per-

16". nr**8t iwdtving ^computer-aided .visual
communication systems lor global apnaslc pa-

d;;l; tt currently being tes[ed clinically' The

value of computers as learning aids remains to

be sci""ufi""liy established' Uylth3f have pro-ved

extremely popular in many rehabilitation-centers'

wi;;i th;i 
"it"r 

the cognitively impaired elderly

Derson remains to be seen' However, miniature

fomputers have been widely advocated as mem-

o* 
'uidt, 

a person who has failing shortterm

,n!.ttow'""n^easily be reminded by-a touch of a

il"tt""'*tt"t tasks or activities are to be done and

i"-*tt*t sequence. These computers can easily

be carried in a purse or a pocketbook and are

relativelv inexPensive.-itt"..iis 
httie doubt that the telephone,is the

*J uita tool of communication, especially for

"fa"iV 
people who live alone' Advances in tele-

pfr."*l ,i.tigt have made it much easier for the

coordination problems, but most persons will use
the touch-tone type oftelephone. Giant pushbut-
ton telephone adapters are currently available
for easy operation by the disabled. New phone
systemi ha:ve one+ouch dialing, completely elim-
inating the need to dial. If a person has limited
arm strength, having a telephone mounted on a
gooseneck arm or using handsets can eliminate
lhe need to hold it for any length of time. The
conventional telephone cdn be replaced entirely
bv a dial, microphone, and speaker set in a spe-
cial bo*ed unit, h call to the telephone 

"orp*yis the easiest way for handicapped persons to be
advised of the options available.

There are many other tlpes of communication
aids, such as sophisticated electronic devices that
can provide vocal responses for those without
speech. When a serious comTunication problem
develops, the physician is well advised to consult
a speech-hearing pathologist whose primary pur-
poie is to deveTop rp""ih and communitation
ihlr in patients. The jocal chapter of the Ameri-
can Speech and Hearing Association can suggest
where to turn for consultation.

Recreation Aids

The easiest and perhaps the only way an elderly
disabled person may become part of the commu-
nity, make new friends, or escape from an institu-
tional setting is through participation in recre-
ational activities. Physicians should therefore
encourage disabled elderly people to participate ,,
not only in group exercises or outdoor sports
but also in any recreational activity that interests
them. Disabled elderly people can find many
indoor sports and g"-"t th"t h"tt" been adapted
for various disabilities. For example, special card
holders and battery-powered card shufflers are
now available. Special tools for indoor gardening
and shop work have been developed for specific
handicaps. The section on leisure and recreation
by Hale is an excellent guide (see Resources);
this book also lists various organizations promot=
ing leisure activities for the handicapped.

Table 17-1 is a summary of most of the adap-
flve equipment solutions described in this chap:
ter.

SUMMARY OF RESOURCES

The aim of this chapter has been to, provide'
medical practitioners and other health profes'

disabled to send or receive calls. Obviourly,tlr"
telephone should be positioned f91 the *ort 

"f-ficient, comfortable use, especially if reach is
limited. For dialing the telephone, simple dialins
aids such as a pencil or a dialing tool can solv6
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TABLE 17-1 SUMMARY ,oF COMMON FUNCTTONAT-'PROBIEMS AND THETR ADAPTTVE EQUTPMENT
sotuTroNs

Condition Equipment Special Notes

v
I
fri,

Mobility Aids-Ambulation

Minimal balance prdblerir or
unilateral lowei limb oain or
mild weakness

Balance problem or paralysis
with support required (e.g.,
hemiplegia)

Bilatera-l lower limb oroblems
with pain or balanie loss. No
or minimal weight bearing on
one sroe

Painful wrist or hand (e.g.,
arthritis of wrist, neuropathy)

Moderate to severe loss of
stability

Unable to lift walker during
ambulation

Difficulty in climbing stairs and
risks of safety on stairs from
poor vision or balance

Mobility Aidt-Trarcfer
Difficulty turning and arising

from bed to chair, commode,
and so forth

Limited ability to transfer
Total inability to transfer from

bed to chair, commode, and so
forth

Difficulty arising from chairs
(e.g,, parkinsonism, Iower limb
arthritis, weak hip and knee
e)!tensors)

Eating Aids
One-handed: cannot cut food,

problems pushing food onto
? lrorK or sDoon. Droblems
norc[ng prates steady

Limited grasp

Severe tremor or incoordination

Regular cane with safety tip and various
types of grips; long walhng stick or
staff

Ppamidal cane, qirad cane (4-footed),
hemiwalker (one-handed walker)

Standard cmtches, forearm cnrtches
(Lofstrand)

Special handgrips or cane or crutch
with forearm platform

Walker or weighted walker if very
unstable or bad tremor of upper
limbs

Add wheels to front uprights of walker
or use 3- or 4-wheeled walker

Well-placed and supported hand rails,
fully extended; steps with nonskid
surfaces and tread marhngs; stair-
climbing walker

Bed rails; overhead trapeze, manual or
electric controls on bed; transfer
board-various tvoes

lransrer Doarcr, vanous q4)es
Pndumatic or electric patient lifters

Raise Iegs of fumiture, mechanical lifts,
or electric seatlift chairs

Train oerson to use on unaffected
sidei Use waist belt for safety
at first, depending on .
individual.

Unstable on qrass, sand, or
uneven snr{aces.

Need instmction in crutch use
and stair climbing. Waist belt
for safety, depending on
in&vidual,

Platform adds extra weight to the
walkins aid.

All cases need instruction in use.
Should fold if needed to be
transnorted.

More wieels increase instabfity
but walkers with 3 or 4 wheels
move faster.

Need instruction in use.

Need instruction in use.
Occupy considerable space.

Caregiver needs training in
use.

Portable seat lifts are hear,y.
Electric seat-lift chairs are very
expensive and limited to use in
one area.

Need occupational therapy advice
and trial for best selection.

Need. occupational tlerapy advice
and trid for best selection.

Need occupational therapy advice
and trial for best selection.

Seek occupational therapy advice.

Seek oecupational therapy advice.

Tablc continued on Jollnaing page

Ilrea$ng Aida
Difffculw with mobilitv or

f "'wealcress in upper etremity;
'::i troutjle closing fasteners
i'DiffioulV with ldwer extremity

, dressiirg (e.g., pants, shoes,
. .socla)

Rocker l<rtife, pizza cutter; plate guard
scooper dish, partitioned plate;
Dycem place mats or suction cup on
olates

Finger loops or built-in handles to
utensils for eating; Univdfsal cuff
rvith Velcro closure and a pocket for
utensil

Weighted utensils; use of special cups
or straws lor drinking

Reacher, dressing hook or stick, button
hook, zippea Velcro closure

Reachers, dressing loops on pants witlr
Velqro closures, sock donner, long
shoq-horns, Velcro shoe elosuresr,,n
elastic shoelaces
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Ti, ,,i_, SUMMARY br COM'N,TON FI.}NCTANAL PROBI"['}Is AND THEIRADAPTIVE tQUIPMENT
SOIUTIONS Continued

Condition Equipment Spocial Notes

Hggienc Aiile

Inability to use regular toilet

Inability to use regular bathtub
or shower

Poor grasp or hand coordination
foriathing, toilet

Problems with grooming haia
face, teeth

Contnunication Aiih

Impaired vision for reading

Di{ficulty in using Phone

Writing or tYPing difficultY

Inability to dial Phone or cdl for
help-due to severe ParalYsis or
immobilitY

Bedside commode, raised toilet seat,
grab bars around toilet; in&vidually
designed hygiene aids for cleanuP

Bathtu-b bench with hand-held shower,
qrab bars on tub or shower; shower
Ehair; inflatable bathtub for use in
bed

Wash mitts, soap-on-a-roPe, Iong-
handled sponges, suction-cup soap
holders

Long-handled or built-up combs or
brushes, electric toothbmsh, electric
razor with custom handle; custom-
made makeup ht

Special magniffers; large-print book or- 
mamifuing television screens

Pushblutt6n diding or one-touch dial,
speaker phones; various portable
phones with special hand sets

Indivtdual writing aids, typing sticks
with various attachments for gripping

Voice-activated tape recorders;
electronic speaking devices; simple
buzzers or other signaling devices
operated by switches needing
minimd pressure

Selection depends on space in
bathroom and ability to enter
its narrow doorway.

Survey ofhome by occupational
therapist or other trained
person helpful in deci&ng best
arrangement.

Seek occupational therapy advice.

Seek occupational therapy advice.

All cases need full
ophthalmologic assessment.

Speech and hearing therapy and/
or occupational therapy advice.

Speech and hearing therapy and/
or occupational therapy advice.

Speech and hearing therapy and,/
or occupational therapy advice.

Developed in collaboration with Eugene Steinberg, M.D., Me&cal Director, Hospital Based Home Care Program, Buffdo

VA Medical Center, Buffalo, NY

sionals with a short guide to resources in assistive

i""tnotrey for the Eta"ry disabled. A complete
list of reiources would be impossible to summa-
rize in any meaningful fashion, but the Assistiae

iuchnoloett Sourcehook by Enders and Hall (see

Resourcei) can largely serve this puryose' For a

shorter summary of soutces of information, we

recommend the- American Medical Associatio:r's

C"iiiU"nt to Assisiioe Technology, prepared- by

Schwartzberg and Kakavas. The National Reha-

bilitation Iriformation Center (NARIC) is a

roor"" of information funded by the National

Institute on Disability and Rehabilitation-Re-

r".t"tt (NfnnR) and,'on request, will send fax

sheets providing information on almos! any tgrm

of adaptive equipment (see Resources)' Another

sood iource 6f iuch information for patients is

?he Buaers' Guide, available from Accent on Liv-

mg,
ih"r" o" now a number of on-line databases

or, 
"i""t.oni" 

networla to assist disabled people

and others in obtaining information. ABLEDATA

has a database of over 21,000 products and ser-
vices pertaining to children and adults with disa-
biliUes. REHABDATA has a database of ov€r
46,000 documents pertaining to assisdve technol-
ogy and rehabilitation. These data are collected
bv NARIC from anvone who submits the infor-
mation to its offfce'and are available to anyone
who calls or writes to the National RehabilitaUon
Information Center (see Resources). For infor-
mation on more databases. the Rehabilitation
Engineering Society of North America (RESNA)
produces a book entitled "On-line Access to Dis-
ability-Related Information." These data bases
provide information, lists of vendors and consul-
tants, sources of fabrication of customized equip-
ment, repair sites, and qrames of organizations
and facilities serving the disabled nationwide.
For some data bases you may consult information
brokers who are trained to search the data base
and provide ,interface between computer hard-
ware and a person needing information. If a
person requires a specific rehabilitation product,



local information brokers will provide this infor-
mation free of charge. Their names can be ob-
tained from the stite vocational rehabilitauon
division or by contacting the National Rehabilita-
tion Information Center.

Under the Technology-Related Assistance for
Individuals with Disabilities Act of 1988 (com-
monly known as the "Tech Act") all states were
granted funds to set up regional assistive technol-
ogr7 resource projects.3 The Tech Act as amended
in 1994 directs each proiect to effect "systems
change" within its state, nimely, to identii, barri-
ers tfiat people encounter when trying to obtdn
assistive technology, such as lack of information,
inadequate funding resouices, limited expertise
among service providers, and gaps in services
from public and private 

"g"n"i"t^. 
The proiect

should reduce or eliminate lhose barriers. Many
of these projects use electionic mail and are
on the World Wide Web. which includes such
information as resource lists, where to go locally
for assistive technologr products and-senricei,
and advice regarding ffn&ng sources and strate-
gies (Website for Hyper ABLEDATA is http://
trace.wisc. edu/tceVabledata/lndex. Rtml).

Links are available to local, national, and inter-
national resources. Information about any new
assistive devices developed by these state
projects is sent to NARIC, so this national re-
source is kept abreast of any new information
about rehabilitation technology. Most of these
projects are associated with the state's division of
rehabilitation services. To find out if *rere is a
center near you, call the rehabilitation office and
ask about your state's technologr act project for
special assistive technolog' for disabled patients.

The Yellow Pages of the telephone ilirectory
may be consulted for volunteer organizadons or
social service agencies that assist people with
various diseases. Ifa person has a specific chronic
disabling disease, 

" "ill 
to the locafbranch of the

national organization should provide information
about assistive devices. Voluntary health organi-
zations such as the Muscular Dystrophy Associa-
tion or the Multiple Sclerosis Society may have
equipment pools or "loan closets" near their of-
fices, and this equipment can be made available
to needy patients for no charge or sometimes for
.a small fee. The American Cancer.Society is
particularly noteworthy in this regard. Informa-

; tion about equipment for handicapped individu-
: als is also available in som-e large department

stores. local medical supply dealers generally
carry an extensive selection of rehabilitation' + 1 ,  :  -:nt. Their salespersons are usually well

I about living aids or equipment and the
available for different disabling condi-
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assistive technology who can tre very helpful. to
customers. Finallv. exhibitions are held annuallv
in large cities to ihow disabled people, ,,endorJ,
and other rehabilitation personnel the latest
equipment and devices to aid the disabled.

RESOURCES

Catalogs

Abbey Medical Catalog Sales
American Hospital Supply Corporation
13782 Crenshaw Blvd.
Gardena, CA 90249

Alimed Inc. Catalog
297 High St.
Dedham. MA 02026

Sammons Preston Catalog
P.O. Box 5071
Bolingbrook, IL 60440 ,

Publications
Schwartzberg JG, Kakavas VK: Guidelines for

the Use of Assistive Technology: Education,
Referral, Prescription. Chicago: American
Medical Association. 1994

Enders A, Hall M (eds): Assistive Technolory
Sourcebook, Washington, DC, RESNA Press,
1990

Hale G (ed): The Source Book for the Disabled.
Philadelphia, WB Saunders, 1979

Redford JB, Basmajian IV, Trautman P (eds):
Orthotics, Clinical Practice and Rehabilitation
Technology. New York, Churchill Livingstone,
1995

Trombly CA (ed): Occupational Therapy for
Physical Dysfunction. Baltimore, Williams &
Wilkins, tg'gg

Delisa JA (ed): Rehabilitation Medicine: Princi-
ples and Practice. Philadelphia, JB Lippin-
cott, 1993

Letts RM: Principles of Seating the Disabled.
Boca Raton, FL, CRC Press, 1991

Department of Veterans Affairs: Choosing a
wheelchair system. J Rehabil Res Dev Clin
Suppl 2, 1986

Council of American Building O{ficialVAmerican
and National Standard Institute Inc.: Accessi-
ble and Usable Buildines and Facilities. Fails
Church, VA, Council 5f American Building
Officials, 1992

Sources of Information

Arthritis Foundation: Cuide to Independent Liv-
ing for People with Arthritis

The ArthriUs FoundationMany suppliers norff employ speeidists in
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131.4 Spring St. N.W,
Atlanta, GA 30309

National Rehabilitation Information Center
(NARIC)

8455 Colesville Rd. Ste 935
Silver Spring, MD 209f6
(800) 346-2142

Accent on Living Buyers Guide 1995 -,

P.O. Box 700
Bloomingon,lL 61702
(3oe) s78-2961
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