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Objectives: To describe the comorbidity of visual impaic-
ment and disability among palients hospilulized for systemic
illnesy and to discuss rehabilitation,

Design: Retrospective study.

Setting: Hospital-based, academic tertiary medical center with
referring nevrology, ophthatmology, and rehabilitation umits.

Parficipants: Ninety-three hospitalized patients referred o
the low vision rehabilitation clinic primurily by the physical
medicine and rehabililslion and oeurology units.

Interventions: Measurements of besi-corrected visual acu-
ity and other visual function testing. Refermls were made for
prescriptive glasses, assistive devices, rehabilitation, resources,
and ophthalmelogic evaluaton.

Main Outcome Measures: Specialized services, presence
of corporbidities, and visuazl fuocion measurernents.

Results: The mean admibing visual acaity revealed a mod-
erate visual impairment. The primary diagnosis for admission
(51%) was cerebrovascular accidents. There way a mean of 3.5
other eomorbidities.

Conclasions: The majorily of padents admitted to the hospital
for systemic diseases also had visual impairments. [n many pa-
ients, this visual disahility (eilker from Lhe systemic and/or ocular
diseuse) interfered with their sctvities of daily living.

Key Words: Activities of duily living; Brain injuries; Ce-
rebrovascular accident; Rehabilitation; Vision, low; Vision dis-
orders.
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CQUIRED BRAIN INJURY is the leading caus¢ of neu-

rologic dysfunction i the United States; the Naticnal
Stroke Association estitates that 730,000 persons experience a
cercbrovascular accident (CVA) each year. Of the approxi-
roately 570,000 who survive, roany have some type of visual
disturbagce and the majority of people recovering from a
traumatic brain injury (TBI} wil) have difficulties ip binocular
function, occulomolor skills, convergence and divergence of
the eyes, accommodalion, and visuai fields.’
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These visual disorders often affect 1 person's ability Lo
perform routine activities of daily Hiving (ADLs), such as
reading, writing, driving, watching television, cooking, apd
shopping, with the brain having difficulty receiving accuraie
visual information. This can lead Lo balunce disturbances, dis-
orientation, and generabized confusion For Lhe elderly popu-
lation, sensory impairments increase susceptibility to injury
and limit quality of life. Decreasing vision and failing hearing
can reduce physical, functional, und emotional capsbilides and
social well-being. Vision and hearing impairmenis decrease
independence in performing ADLs and in ooe's orientlion,
mobhility, and communication with others. Isolation, depres-
sion, and poorer social relationships often accompany vision
and hearing loss.51!

Falling is a serious problem for the elderly population, who
are also more likely to be hospitalized after a fall. Thirty
percenl of community-dwelling people over age 65 years fall
each year. The ability to walk independently is arnong the most
fundamental ADLs. With Joss of independent walking, corn-
munity living ix jeopardized and the risk of being placed in a
aursing home is increused™'?

All of these situations may be further complicaled. by a
visual impairment. Morse et al'! found that the average hospital
tength of stay (LOS) was 13.4 days for patients with a visual
impzirment, 11.9 days for patients with either a visual iropair-
ment or eye pathology, and 8.2 days for patients with no visnal
impairmesl. They concluded that a better understanding of the
functional care needs of patients with a visual impairment in
acule care seftings and at the time of dischurge from the
hospital could conlribute to reducing excess LOS and ils re-
lated costs and improve the qualily of care.

METHODS

Ninety-three inpatienis, hospilalized for systemic diseases,
underwent low vision consultations from Janvary 15, 2002,
throngh December 20, 2002. They were referred from 2
sources. The first was a comprehensive 14-bed inpatient reha-
bilitation unit that offers an interdisciplinary approach with a
team comprised of professionals from occupational therapy
{OT), physical therapy, speech (herapy, recreational therapy,
and neuropsychelogy. Patients with different diagnoses were
seen for intensive rehabililalion (3h/d) to jncrease their overall
function and independence before discharge, with continued
therapy as an outpabent or at home. The second source of
referral was ¢ 60-bed acute care peurology unit. Common
diagnoses included CV A, brain tumors, aueurysms, spinal sur-
geries, ant various other reurelogic discrders,

Nioely-seven percent of the inpatients seen (90/93) were
brought to the low vision clinic by the escort service for the
initiai evaluation; the other 3 were seen in their room because
they were nonambulatory. Consultation had been requested by
the attending physician (primarily physiatrists or newologists);
low vision rehabilitation was provided, along with further
direction on future vision rehabilitation as indicated, based on
the inifial consultation. No patient referred was excluded,
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Table 1: Primary Admitting Diagnosis of Inpatiant
Populatlon (N=93)

Cva 47
Brain tumaor 12
TBI

Multiple sclerosis

Spinal stenosis

Cancer {lung and kidney)
Leg amputation

Ccular trauma

AlDS

Organ transplant

Anoxic brain injury
Parkinsan's diseass
Progressive supranuclear palsy
Temporal lobe resection
Ventriculo-peritoneal shunt
Laminectomy

Optic neurspathy
Myasthenia gravis

Giant cell arteritis
Myocardial infarction
Coronary artery disaase
Coronary artery bypass
Diabetes mellitus complications
Lupus erythomatosis
Drug/alcehel abuse

- kb ok om b ek k= =k o a  =e BRI R R R RS LW ) G

Abbreviation: AIDS, acquired immune deficiency syndrome.

Tests Conducted

Best-corrected visual acuity was established by manifest
refraction. Stereopsis, ¢olor perception, binocularity, accorn-
modalion, contrast sensitivity, divergence and convergence
festing, and Goldmann visual fields were performed as indi-
cated,

RESULTS

The priruary diagnosis on admission (51%) was CVA (lable
1). Seventy patients (75%) had a primary diagnosis of central
pervous system etiology. There were 27 different priroary
diagnoses, with & mean of 3.5 other comorbidities along with
the primary diagnosis (table 2). There were 54 different co-
morbidities associated with the primary diagnosis. Hyperten-
sion (40%), hemniparesis as a resull of a stroke (28%}3, hyper-
cholesteremia (27%), diabetes mellitus (22%), obesity (20%),
coronary artery disease (17%}, and depression {16%) were the
mosl sommosly seen systernic comorbidities. Glaucoma (10%)
and optic neuwropathy {6%) were the 2 most commaon ocular
comorbidilies.

The mean age at hospital admission into the hospital was 60
yeurs (range, 16-835y), und 40 patients (43%) were under age
60 years. Fifty-five of the palienis were women, 68% were
white, and 31% were African American.

Twenty-nige patients (31 %) bad best-correcied visnal acuity
of 20/40 or worse. The mean entrance visual acuvity of all
patients was 20/83 in the right eye and 20/233 in the left eye
(moderate visual impairment). The mean best-comected visual
ucuity after evaluation was 20/64 and 20/192, respectively
{excluding 19 patients with 2 visual acuity of <(20/14,000 to
light perception in 1 eye excluded). The roesn entraoce visual
acnity of patients hospitalized for nonnewrologic implications
was 20/128 and 20/399 prior to examination and 20/93 and
20/278, respectively, after exaroination and refraction. Stereoa-
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cuity was severely impaired to 273 seconds of are (indicating
poor binocularity) using the polaroid Titmus test. The mean
conirast sensitivity using the Pelli-Robson chart {detection of
low conirast objects) was moderately impaired at 1.29 log
units, as compared with [.65 log units for nomal binocnlar
conlrasl sensilivity in older individuals without cye dis-
eage.'"™1? This implies un increased Tisk for impaired orenta-
tion und maobility (curbs and steps), difficulty with reading,
driving, and all other ADLs.

Goldmann visual fieids were performed on 52 patients; 4
could not be tested because of their decreased cognition or
attention, and 37 were not tested because they could not be
scheduled before discharge from the hospital. Fourteen (27%)
of those tested had u right or lefi hemiunopsia, 5 (10%} bad a
quadrantnopsia, 17 (33%) had some form of field defect, and
only 16 (30%) had visual fields greater than 110°.

A low vision practiioner (WLP) made the initial evaluaton
of all inpadents. Thirty-nine patients (429) were referred to
and evaluated by a rehabililation teucher with a master’s degree
in education providing rehabilitation for the visvaily jmpaired,
24 (26%) by an occupational therapist (other than the hospital
staff occupational therapist), and 7 (8%) by both the rehabili-
tation teacher and the occupational therapist in the low vision
service, ut the initial consultaton.

Forty-Lhree (46%} of the palients received a new prescription
for plasses efter a significant irvprovement in their visual acuity
as determined during examiration. Thirty paticnts (32%) also
received assistive devices such as high plus reading lenses,
hand and stand magnifiers, and/or video roagaification as ind-
cated. Speech output technology was evalvated for palients
with visiop $6 impaired thal the patient could not read with
video magnification at 45 imes magnification and on 3 black
background with white Jetter texl. Telescopic magnification for
central visnal acuity loss and reverse telescopic spectacle-
mounted devices for field expansion [rom peripheral visoul
field loss were also evaluated when functionally indicated.
Nonoptical aids (eg, talking watches. alanm clocks, glucorno-
eters, large number clocks and lelephones, iliomination
sources, large print checks, books, daily plancers, white canes)
were also evaluated for improvements in ADLs or maobility.

Nine patients (L09%) were referred to OT for foliow-up home
ADLs because of functional issues and overall modification of
their envirparaen! (ie, improvement of lighting: creating con-
trast in the kitchen, bedroom, and bathroom; marking of stairs,
appliances, food products, and clothes). Seventeen patients
(18%) were referred to the OT oulpatient clinic, usvaily for
further assessrent of the efficacy of assistive devices, naviga-
tion and mability, scanning, patient use of prism, and visuo-
perceptual therspy, Sixleen (17%) of the 93 inpatients were
simultaneously referred to slate agencies for personal safety
issuex, mobility instruction, und comprehensive rehabilitation
and for financial, educational, and vocatlional resources after
dischurge from the hospitl. Simultaneous referral to the Divi-
sion of Rehabilitation Services (DORS) and OT was made in

Table 2: Comorbidities of the lnpatient Pgpulation

Neuralogic complications 3
Cardiovaescular complications 116
Ciabetic complications 25
Ornthopedic complications 24
Other major diseases 20
Qeular disease 18
Aaspirstory disease 9




VISUAL IMPAIRMENTS AND DISABILITIES, Park 81

many cases because of acute personal safety issues (usvally
relating to mobility and safe ravel), necessitaling an emergent
assessment of the home environment. The reason for dual
referral was thal OT could more frequently provide an emer-
gent assessment (in owr area), with the DORS fellowing vp
wilh Lhe patients on a long-tenmn basis. All caves were opened,
and collaboration among the rehabilitzGon teacher, the Johns
Hopkins Hospilal occupational therapists, and the DORS coun-
selor was coordinated on behall of the padent.

Thirty-nine (429%) patients were seen for follow-vp (WLP)
| or more times, along with the rehabilitalion teacher and/or
occupational therapist. Five of those patients were prescribed
posm; 2 paiients wore the prsm for a shorl term (< 3me} and
3 were long-term wearers. Of the long-term patieals, | was
preseribed 30 prisin diopters base down because of a lack of
down gaze—secondury to progressive supranuclear palsy—
simply to see ber food. The second palient was prescribed
prisi for vertical diplopia and the third was prescribed 21
prism diopters for a right homonymous hemianopsia mounted
base right to relocale the blind field. Three patients were
temporatily occluded using a clip-on plastc black patch or
Bungerter ocelusion foil.

Seven (8%) patients received outpalient viznopercepiual
training for postirauma vision syndrome characteristics, pri-
manly iovolving accommoodation difficulties, couvergence in-
sufficiency, diplopia, poor exganculur molility skills, scanning,
umd cormmpensation for visual field loss.

Seven (8%) patients were referred to ophthalmology: 3 lor
diabetic retincpathy, | for high intraocular pressure, 2 for a
cataracl extraction consultation, and | with papilloedema.

Five patients, all with neurologic diagnoses, were refemed
for road evaluations to a certified dnving instruclor. Two
patients bud a guarded prognosis (TBI and CVA along with
Purkinson's disease). Ao author (WLP} participzied in the
evaluation and observation of the dnving skills of the 2 patients
who had a guarded prognosis for demonsirating safe driving
skills. The patient with TBT was given a posilive recommen-
dalion {demonstrated safe driving skills) after the road evalu-
ation, The second patient, who had Parkinson's and hed bad a
CVA, wus given a negalive recommendation (because of mul-
tiple steering wheel and braking interventions during the road
test) cansed by decreased cognition and visual processing and
a lack of awareness of his driving environmenl.

DISCUSSION

Visual impairments are common in patients on a rehabilita-
tion unit. This study describes visual impairments in neurolog-
ically impaired patients and in patients with other common
rchabilitation diagnoses such as amputation, hip fructure, joini
replacement, acgnired immune deficiency syndrome, and car-
diac disorders.

Study resulis derenstrate that evaluation by a low vision
rehabilitation teamn consisting of an optometrist, 4 rehabilitation
teacher, und a specially trained cccupational therapist (in visual
impairments) can drematically improve visual acuity and pro-
vide usefu) advice abont therapentic interventions and environ-
mental adapiations. Massof et al'* ™ und Wainapel'® have de-
scribed similar interdisciplinary teams. Tnterveniions included
new optical prescriptions, visual assistive devices, visuospatial
retraining, home evaluations, vocational training, and driver
eviluations.

Routine screening of patients in rebabilitation for visual
impairmexnts is essential (or severa) reasons. Patienls with vi-
sual impainnents are often mislabeled as uncooperative, un-
motivated, demented, or clumsy. Elderly people rely progres-
sively on visual information to maintain balance because

strength, vestibular funcrion, and propricception decline with
uge. Poor visual acuily is associated with lalling and hip
fractures, which have high rates of morbidity aod mortality in
the elderly population.®! Patienls with visval field cuts often
have difficulty scanning their environments, which can slow
progress in ADLs and ambulation.

In the current health care environment, wilh managed care
and its limils on rehabilitation time, all patients must get the
most out of each therapy session. This poal is achieved when
vision problems are idenUfied und treated early in Lhe process.
Prompt (realment makes il possible for other rehabililalion
professionals o be more effective in achieving shon- and
long-term treatmenl goals.

CONCLUSIONS

The majorty of patients who were sdmitied to the hospital
for sysiemic discases also possessed a visual impairment. In
many palients, this resulted in a visual disability (either from
systemic and/or ocular disease} (hat affected their ADLs and, in
many cases, their personal safety relative to orentation, mo-
bility, and safe navigation. This study demoasirated the im-
portance of referring inpatients for visual rehabilitation, thus
iroproving their ability to function during their hospital reha-
bilitation and subseguent discharge from the hospital.
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