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Olrjectives: To describe lhe cornorbidity of visual impair-
ment and disability among patients hospitalized for systeinic
i.llness and !o discuss rehabilitation.

Design: Retnlspective study.
Setting: Hospital-basecl, academic tertiary rnedical center with

referring neurology, rrylhthnlmology, and rehabiliktion rmits.
Participant"s: Ninety-three hospitaliz.ed patienls referred to

the low vision rehabilitation clinic primarily try the physical
medicine and rehabilitation and neurology unils.

lnterventions: Measurements of best-corrected visual acu-
ity and other visual function testing. Refernils were made for
prescriptive glasses, assistive devices, rehabiJilation, r€sourceri,
and ophthalmologic eval uatiou.

Main Outcome Measures: Specialized services, prq$ence
of comorbidities, and visual hrnctiotr measurement.$.

Results: l'he mean admitt'ing visual acuity revealed a mod-
enrte visual impairmenl The primary diagnosis for admission
(.51 %) was cerebrovascular accidents. There wus a mean of 3.5
other comorbidities.

Conclusions: llltre majorily of patienls nchnitl,ed lo tfre hospital
for systemic disea.ses also had visual impainnenLs. In many pa-
tients, this visual disatrility (either f.rom tbe systernic and/or r:cular
disease) interfered with lheir acti.vities of daily living.

Key Words: Activities of daily living; Brain injuries; Ce-
rebrovascular accident; Rehatrilitation; Vision, low; Vision dis-
orders.
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A CQLIIRED IIRAIN INJURY is tbe leading cause of neu-
.6.nrlogic dysfunction in the Llnitied States; the National
Stroke dssociation estimates that 730,000 persons experience a
ceretxova.sculiar accident (CVA) each yezr. Of the approxi-
rualrly 570,000 who survive, many have some type of visual
disturbance and the majority of people recovering from a
traumatic brain injury fl'lll) will have difficulties in binocular
function, ocoulomotor skills, convergence and divergence of
the eyes, accommodation, and visual fields.r-a
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'Ihese vjsual disorders often alTect a person's abi.lity to
perfonn routine activities of daily living (.A.DLs), such as
reading, writing, driving, walching television, cooking, and
shopping, with the brain having diftrculty receiving acfuftrte
visuaj information. Thi.s can lead to balance disturtrances, dis-
orientation, and generalized confusion.a For the elderly popu-
lation, sensory impairments increase susceptibility to injury
and limit quality of life. Decreasing vision and failing hearing
can reduce physical, funct'ional, and emotional crpabilities and
social well-being. Vision and hearing impairmenls decrease
independence in performing ADLs and in one's orientation,
mobility, and communication with others. Isolation. depres-
sion, and poorcr social relationships rften accompany vision
and hearing loss,s'rt

Falling is a serious problem for the elderly population, who
are also more likely to be hospitalized after a fall. Thirty
percent of communi[r-dwelling pe<lple over age 65 years lhll
each year. The ability to walk independently is among the most
fundamental ADLs. With loss of independent wzrlking, com-
munity living i.s jeopardized and the risk of being placed in a
nursing home is increa$ed.e'r0

All of these situations may be further complicated. by a
visual impairment. Morse et alr I found that the avenge hospital
length of stay (LOS) was 13.4 days for palients with a visual
impairmenl I 1.9 days for patienLs with either a visual impair-
rnent or eye pathology, and 8.2 days for patienls with no visual
impairment. They umcluded that a better understanding of the
functional care needs of patients with a visual irnpairment in
acute care settings and at the tirne of discharge from the
hospital could contribute to reducing excess LOS and its re-
lated costs and improve the qunlity of care.

METIIODS

Ninety-three inpatienls, hospitalized for systemic diseases,
underwent low vision consultations from January 1.5, 2002,
through December 20, 2002, They were referred from 2
sources. lhe lirst was a comprehensive l -bed inpatient reha-
bilitation unit that offors an interdisciplinary approach with a
tcam urmprised of professionals fnrm oocupational therapy
(OT), physical therapy, speech therapy, recreational thenrpy,
and neuropsychokrgy. Patients with different diagn<rses were
seen for intensive rehabilitation (3lr/d) to increase their overall
function and independence belore discharge; with continued
therapy a"s an outpatient or at home, The second source of
referral was a 60-bed acute care neruology unit. Common
diagposes included CVA, brain tumor$, aneurysms, spinal sur-
gerie.s, and various other neurokrgir: disorders.

Ninety-seven percent of the inpatient$ $r,en (90/93) were
brought to the low vision clinic by the ascort serviw frn the
initial evaluati<m; the other 3 were seen in their room because
they were nonambulatory. Consultation had been requested by
the attending physioian (prirnarily physiatrists <rr neurologists);
low vision rehabilitation was provided, aloug with fiuther
direction on future vision rehabilitation as indicated, baused on
the initial consultation. No patient referred was excluded.
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Table 1r Prlmary Admlttlng Diagnosis of Inpatient
Populatlon (N=33)

CVA
Brain tumor
TBI
Multiple sclerosie
Spinal stenosis
Cancer (lung and kidney)
Leg amputation
Ocular t rauma
AIDS
Organ transplant
Anoxic brain injury
Parklnsont disease
Progressive supranuclear palsy
Temporal lobe resection
Ventricu lo-peritoneal shu nt
Laminectomy
Optic neuropsthy
Myasthenia gravis
Giant cell aneritis
Myocardial infarction
Coronary art€ry diseaso
Coronary artery bypass
Diabetes mellitus co mplications
Lupus erythomatosis
Drug/alcohol abuse

47
12
3
3

Abbreviation: AIDS. acquired immune deficiency syhdrome.

Tests Conducted
Best-corrected visual acuity was estatlished by rnanifest

refraction. Stereopsis, color perc€ption, binocularity, accom-
modation, contrast sensitivity, divergence and convergence
testing, and Coldmann visual fields were perfonned as indi-
cated.

RF,ST]LTS
1'he primary diagnosis on admission (517o) was CVA (table

1). Seventy patients (75Vo) had a primary diagnosis of central
nervous system etiology. 'Ihere \titere n different primary
diagnoses. with a mean of 3.5 other cornorbidities along witlr
the primary diagnosis (table 2). There were 54 difl-erent co-
rnorbidities assooiated with the primzry diagnosis. Hyperten-
sion (4002), hemiparesis as a result of a stroke (28ok), hyper-
cholesteremia (27o/o), diabetas mellitus (22o/o), obesily (20o/o\,
coronary utery disease (I7Vo), lxvJ depression ( 167o) were the
most commonly seen systemic cornorbiditi es. Glaucoma ( 107o)
and optic neurupathy (6Vo) were the 2 most common ocular
comorbidities.

'Ihe mean age at hospital admission in.to the hospital was 60
years (range, I6-85y), and 40 patients (43o/o) were under age
60 years. Fifty-five of the patients were women, 68c/o were
white, and 31Vo were African American.

'I'wenty-nine patienls (3l.Vo) had trest-corrected visual acuity
of 20140 c,r worse. The mean entrance visuarl acuity of all
pati.ents was 20183 in the right eye and 2tll233 in the left eye
(moderate visual impairment).'fhe rnean best-corrected visual
actrity after evaluation was 20164 and 201192, respectively
(excluding 19 patients witt a visual acuity of <20114,0O0 to
Iight perception in I eye excluded). The mean entrance visual
acuity of patients hospilalized ftx nonneurologic implications
was 2O1128 'ell,d 201399 pdor to examination antl 2O/93 and
20/278, respectivel.y, at'ter examination and refraction. Stereoa-
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cuity was severely impaired to 273 seconds of arc (indicating
poor binocularity) using the polaroid Titrnus !est. The mean
eon|rir"st sensitivity using the Pelli-Robson chart (detection of
low ctrntrast objects) was moderately impaired at 1.29 log
units, as compared with 1.65 log units for normal binocnlar
contrast sensitivity in older individuals without eye dis-
ea$e.rGr? This irnplies an increa"sed risk for impaired orienta-
tion and mobility (crutrs and steps), difliculty witb reading,
driving, and all other ADLs.

Goldmann visu:rl lields were performed on -52 patients; 4
could not be tesled becarse of their decrcased cogniti.on or
attention. and 37 wer€ not tested because they could not be
scheduled before discharge from the hospital. Fovrleen (27o/oi)
of those tested had a right or left hemianopsia, -5 (107o) had a
quadriurtnopsia, I7 (33Vo') had some form of lield defect; and
only 16 (30Vo) had visual 0elds greater tiran ll0o.

A low vision practitioner (lVI.P) made the initial evai.uation
of all inpatients. Thirty-nine patients (42o/o) were re.ferred to
and evaluated by a rehabilitation teacher with a rnaster's degree
in education providing rehabilitation for the visually impaired,
24 (26a/a) by an occupational therapist (other than the hospital
staflloccnpational therapist), and7 ($Vc') by both the rehabili-
tation teacher and the occupalional therapist in the low vision
senice, at the initial consultation,

Forty-three (46Vo) of thepatients received a new prescription
for glasses after a signilicanl improvement in their vlsurd acuity
as detennined during exarnination. 'l'hirty patients (32Vo\ also
received assistive devices such as high plus reading lenses,
hand and stand rnagnifers, and/or video magni.fication a.s indi-
cated. Speeich output technology was evaluated for patients
with vision so irnpaired that the patient could not read with
video rnagnif.cation at 45 times rnagnification and on a black
background with. white letter text. Telescopic rnagnification for
central visual acuity loss and reverse telescopic spectacle-
mormted devices lbr field expansion fnrm peripheral visual
field loss were also evaluated when functionally indicated.
Nonoptical aids (eg, talking watches, alarm clocks, glucom-
eters, large number cloeks and telephones, illumi.nadon
sources, large print checks, bulks, daily planners, white canes)
were also evaluated fcrr improvements in ADLs or rnobility.

Nine patients (l0olo) were referred to O'I lin follow-up home
ADLs because of functional issues and ovenill rnodifcation of
their environment (ie, improvement of lighting; creating con-
hast in the kitchen, bedroom, and bathroom; marking of s&rirs.
appliances, food products, and clothes). Seventeen patients
(18o/o) were referred to the OT outpatient clinic, usually for
further assessment ofthe effcacy ofnssistive devices, naviga-
tion and mobility, scanning, patient use of prism, and visno-
perceptnal therapy. Sixteen (I7o/o) of. the 93 inpatient.! were
simultaneously ref,erred to state agencies tilr personal safety
issues, mobility instruction, and comprehensive rehabilitation
and filr finrurcial, educational, and vocational resources after
dlscharge from the hospital. Simultaneous referral to the Divi-
sion of Rehabilitation Services (DORS) and O t was made in

Table 2: Comorbidities of the Inpatient Population

Neu rologic complications
Cardiovascular complications
Diabetic complications
Orthopedic complications
Other major diseases
Ocular disease
Fespiratory disease

3
2

131
1' t6
25
24
20
10

o
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rnany sa$es because of acute personal safbty issues (usually
relating to mobility and safe travel), necessitating an emergent
assessment of the horne environment. 'fhe rea.,ion for dual
relerral was that O'I oould m<lre frequently prrrvide an emer-
gent assessment (in our area), with the DORS liollowing up
with the patients on a long-tenn basis. All cases wer€ opened.
and collaboration among the re.habilitation teacher, the .lohns
Hopkins Hospital occupational flrerapists, and the DORS coun-
selnr was coordinated on behalf of the oatient.

ll'hirty-nine (42o/c) p'atients were seen for t<lllow-up (WLP.1
I or rnore tirnes, along with the rehabilitation teacher and/or
occupational therapist. F-ive of lhose patients were prescri.bed
prisrn; ? patients wore the prisrn for a short term ((3rno) and
3 were long-term wearers. Of the klng-term patients, I was
prescribed 30 prism diopters ba,se down because of a lack of
down gaze-secondary tcl progressive supranuclear palsy-
simply to see her food. The second patient was prescribed
prisrn for vertical diplopia and the third was prescribed 21
prisrn cliopters for a right homonymous hemianopsia mounted
base right to relocate the blind field. 'Ilhree patienLs were
'l,emporarily occluded using a clip-on plastic black palrh or
Bangerter occlusion foil.

Seven (8%) patients rereived outpatient visuoperceptual
lraining lilr posttrauma vision syndrome characteristics, pri-
rnarily involving accolnmodation clifficulties, convergence in-
sufliciency, dipkrpia, pff )r extraocular nr oti lity ski l ls, scann ing,
and compensation for visual lield loss.

Seven (8olo) patients were referred to ophthalmology: 3 t-or
diabetic retinopathy, I for high intraocul.ar pressure. 2 for a
cataract extraotion consultati(ln, and I with ptrpilloederna,

Fiive patients, all with neurologic diagnoses, were referred
for road evaiuations to a cer$fied driving instmctor. Two
patients had a guarded prognosis (ll'BI and CVA along with
Pnrkinson's disease). An author (WI.P) partioipated in the
evaluation and obsen alion o:f the driving skills of the 2 patients
who had a guarded prognosis for demonstrating safe driving
skills. 'llhe patient with'llBI was given a positive recornmen-
dation (dernonslraled safe driving skills) after the road evalu-
ation. The second patient, who hzrd Parkinson's ancl had had a
CVA, was given a negative recornmendatictn (because of rnul-
tiple steering wheel and braking interventions during the road
test) caused by decreased oognition and visual processing and
a lack of awareness of his driving environment.

DrscUssroN
VisuzrJ impairments ar€ coslmon in patienls on a rehabilita-

tion unit. 'fhis study descrjbes visunl impairments in neurokrg-
ically irnpaired patients and in patienlr with other common
rehabilitation diagnoses such as ampulation, hip tracture, joint
replacernent, acquired immune deiiciency syndrome, zmd cer-
diac disorders.

Study resulls demonstrate that evaluation by a low vision
rehabilitation team consisting of an opt<xnelrist, a rehatrilitation
teacher, and a specially trained occupational therapist (in visual
impairments) can drarnaticaily improve visual acuity and pro-
vide useful advice about therapeutic interventions and environ-
mental adaptations. M.assof et alr3.r''r nnd Wainapelr5 have de-
scribed sirni lar interdisciplinary teams. Interventions included
new optical prescriptions, r,isual assistive devices. visuospatial
retraining, Ixrme evaluations. vocational training, and driver
evaluations.

Routine screening of patienls in rehabilitation for visual
impairments is essential for several reasons. Patients with vi-
sual impainnents are often rnislabeled a"s uncurperative, un-
rnotivated, demented, or clurnsy. Iilderly people rely progreri-
sivelv on visual. information to maintain balance because

strength, vestjbLrlar function, and proprioception decline witlr
age. Poor visual acuity is associated with falling and hip
fractures. which have high rates of m<lrbidity and mortality in
the elderly population.drr Patients with visual field culs often
have diflicrulty scanning their environmenls, which can slow
progress in ADLs and arnbulation.

ln the current heal.ltr care environment. with rnanaged care
and its limits on rehabilitation time, all patients must get the
most out of each therapy session. lthis goal is achieved when
l,ision problerns are identified and treated early in the process.
Prornpt treatment makes it possible for olher rehabilitation
professionals to be more effective in achieving short- and
long-l,erm treatment goals.

CONCLUSIONS

ll'he maiority of patients who were admitted to the hospital
for systemic diseases also possessed a visual impairment. In
rnany patients, this resulted in a visual disability (either from
systemic and/or ocular disease) that affected their ADI.s and, in
many case$, their personal. sal'ety relative to orientati<ln. mo-
bility, and safe navigation. This study demonstrated the im-
portance of referring inpatients for visual rehabiUtatjon, thus
improving their ability to function during their hospital reha-
bilitation and sutrsequent clischarge fnrm the hospital.
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