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Visual Loss and Falls

Weijie Violet Lin and Andrew G. Lee

Case Vignette

A 75-year-old woman with age-related macular degeneration (ARMD) pres-
ents with new loss of vision in her right eye. Her past medical history is signifi-
cant for hypertension, diabetes, and high cholesterol. Her medications are
atenolol, insulin, simvastatin, and one aspirin per day. The patient is markedly
hard of hearing and often forgets to turn on her hearing aids. She smokes one
pack of cigarettes per day and has one glass of wine each evening. Her family
history is significant for ARMD in her mother. The vision in the left eye was lost
2 years prior to presentation due to a subfoveal neovascular membrane from
ARMD. She is the sole care provider for her elderly husband with Alzheimer’s
dementia, and they live together in their single-family two-story home 30 miles
from your office. The patient had driven herself and her husband to the appoint-
ment. Her daughter has been concerned about the increasing frailty of both
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parents, but the patient has refused to move previously. The patient has had
four recent falls and was hospitalized 1 year ago for a hip fracture. The visual
acuity was 20/200 in the right eye and counting fingers in the left eye. The
pupillary, motility, slit-lamp, external, and intraocular pressure measurements
were all normal. Visual field testing showed a central scotoma bilaterally.
Ophthalmoscopy showed an old disciform macular scar from the prior subfo-
veal neovascular membrane in the left eye. The right eye showed a new subfo-
veal hemorrhage and underlying choroidal neovascular membrane.

Introduction

Visual loss is an important risk factor for falls in the elderly. The roles of the oph-
thalmologist include (1) identification of at-risk elderly patients in the eye clinic; (2)
risk reduction for falls; (3) low-vision assistance for patients with impaired vision
that might reduce the risk for falls; and (4) communication of the risks and the risk
reduction techniques to the patient and the patient’s caregivers. Vision plays an
important part in stabilization of posture, and visual impairment may increase the
risk for falls independently of environmental hazards.

In the elderly population, falls are the leading cause of injury-related death and
the most common cause of hospital admissions resulting from injury [1]. One esti-
mate says that up to one-third of older adults (age 65+) fall each year and the risk of
falls increases with advancing age [2]. Another study estimates about 22% or seven
million Medicare beneficiaries fell in 2011 [3]. In 2000, injuries and deaths from
falls cost over $19 billion, and this cost was projected to rise to more than $54.7
billion by 2020 [4].

Fall risk highly correlates with frailty syndrome, a nebulously defined physio-
logic state in which there is reduced ability to recover from stressors [5]. Vision
impairment directly impacts frailty via substantial reduction in functional capacity
[5]. Another study verified a significant association between ophthalmologic sur-
gery experience and falls in community-dwelling elderly populations [6] (Fig. 1).

Practice-Based Learning and Improvement

As visual loss is a well-documented risk factor for falls in the elderly, the ophthal-
mologist should be cognizant of the risks in an individual elderly patient. De Boer
et al. examined a cohort of 1509 men and women and identified visual impairment as
an independent risk factor for falls and fractures [7]. In the Blue Mountains Eye
Study, the 2-year risk of fractures in patients with visual acuity loss, visual field defi-
cits, and the presence of posterior subcapsular cataracts was found to be significantly
higher than in persons without these findings at baseline [8]. Lord et al. studied 156
community-dwelling elderly persons and reported that impaired vision is an



Visual Loss and Falls 97

Fig. 1 Assisting elderly
individuals who have
mobility difficulty in
sitting, rising, and walking
to navigate the clinic will
decrease the risk of falls
when outside of their home
environment

independent risk factor for falls, with depth perception and distant-edge-contrast sen-
sitivity being particularly important for maintaining balance as well as detecting and
avoiding environmental hazards [9]. In another prospective cohort study assessing
the impact of vision on likelihood of falling, women with declines in visual acuity
over 4-6 years were found to have significantly greater odds of experiencing fre-
quent falling during the subsequent year [10]. Yet another study of fall risk assessed
1285 persons over 65 years of age and found previous falls, visual impairment, uri-
nary incontinence, and the use of benzodiazepines to be the strongest predictors of
fall risk [11]. More recently, additional studies have specifically verified visual acuity
as a significant risk factor for falls and mortality in multiple settings (the USA,
Sweden, Japan, Taiwan, Nigeria) and populations (independently living elderly,
elderly women, patients with hip fractures, Medicare beneficiaries) [12—17].
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Notably, central acuity alone may not be the only factor that is important. Lord
and Menz assessed that contrast sensitivity and stereopsis are important for posture
control under challenging conditions (although no effect was seen on a stable sur-
face) [18]. Killstrand-Eriksson et al. found that stereopsis was a significant determi-
nant of falls, along with visual acuity [13]. Pineles et al. noted that Medicare
beneficiaries with disorders of binocular vision (strabismus, diplopia, amblyopia,
nystagmus) had higher odds of sustaining musculoskeletal injuries, fractures, and
falls [19].

Lord and Dayhew found that wearers of multifocal glasses have impaired edge-
contrast sensitivity and depth perception and that the use of multifocal eyeglasses
substantially increases the risk of a fall [20]. Furthermore, the population-attribut-
able risk of falls in this cohort was found to be 35% for those wearing multifocal
eyeglasses [20].

History of correction by ocular surgery also has a demonstrable association with
fall risk. Schwartz et al. found that patients improved significantly in multiple pos-
tural stability indices after cataract surgery [21]. Following this, Sach et al. con-
firmed a decreased incidence of falls after cataract surgery using an economic
analysis [22].

Practice-Based Improvement

Buckley et al. studied the impact of visual impairment on the mechanics of landing
during stepping down by elderly patients (N = 12) and concluded that correcting
common visual problems might be an important intervention strategy for elderly
persons negotiating stairs [23]. A separate review reported that stair negotiation
remains an important hazard for older persons [24]. In a randomized controlled
trial, Campbell et al. assessed the efficacy and cost-effectiveness of a home safety
program and a home exercise program to reduce falls and injuries in community-
dwelling older people with low vision (391 women and men aged 75 years or older
with visual acuity of 6/24 or worse) [25]. Participants received a home safety assess-
ment and modification program delivered by an occupational therapist (n = 100), an
exercise program prescribed at home by a physiotherapist plus vitamin D supple-
mentation (n = 97), both interventions (n = 98), or social visits (n = 96) [25]. The
main outcome measure was the number of falls and injuries resulting from falls.
These authors found fewer falls occurring in the group randomized to the home
safety program but not in the exercise program [25]. In light of findings from mul-
tiple studies, one systematic review reported that visual intervention strategies to
improve visual function and prevent falls in older people are warranted [26].

Some studies have worked toward developing frameworks for screening, moni-
toring, and prevention programs that target visually impaired elderly populations
[27, 28]. The proposed screening methodology includes visual acuity and visual
field tests, red reflex to screen for cataracts, and dilated slit-lamp examination [27]
(Fig. 2). In a randomized controlled trial, Barban et al. found that combined motor
and cognitive training delivered via a touchscreen computer was effective in reduc-
ing fall risk in elderly patients [28].
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Fig. 2 Formal visual field testing can reproducibly delineate the pattern and extent of peripheral
and central vision loss and is helpful to grade and track the progress of many ocular conditions

There has also been a surge of promising research into the use of newer technol-
ogy to monitor and predict falls [29-31]. Bourke et al. conducted a study incorpo-
rating machine learning to develop a lumbar sensor algorithm to detect falls [29]. A
similar study conducted by Hsieh et al. uses a multiphase model to develop an
algorithm for fall detection using sensors [31]. A meta-analysis aimed to develop a
unified strategy for evaluating multiple fall detection algorithms and noted that dis-
similarities between studies have been a barrier toward delineating common param-
eters associated with falls [32]. However, given the rapid expansion of studies into
using sensors in elderly populations to assess falls, it is encouraging that these tech-
nologies will help significantly in preventing falls.

Fall reduction techniques and screening and monitoring programs have been
shown to be useful for elderly patients with impaired or low vision. There is clear
evidence that fall prevention is superior to fall treatment for elderly patients, hence
the importance of steady ophthalmological care in geriatric populations.

Systems-Based Learning

The ophthalmologist should consider contacting the patient’s primary care pro-
vider as well as caregivers to inform them of the risks for falling posed by the
visual loss in this elderly patient. Clinicians should be sensitive to the fact that an
elderly patient may also be caring for an even more disabled or frail spouse. The
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loss of vision in this elderly caregiver thus might impact the care and quality of
life of the spouse as well as the patient. The ophthalmologist may need to call
upon the resources of a social worker, community assistance, or the family. Home
safety inspections and home health visit to the patient’s living quarters might pro-
vide an opportunity for fall risk reduction. Ophthalmologists should be aware of
the factors that might increase the risk for falling in their elderly patient with
visual loss (e.g., poor physical conditioning and lack of activity, muscle weak-
ness, poor balance, pre-existing difficulty with activities of daily living like dress-
ing or bathing, cognitive impairment, dementia, and medications such as beta
blockers, tranquilizers, sedatives, antidepressants). Ophthalmologists can help
with fall prevention by recognizing patients at risk, including elderly patients with
visual loss, and having a preprinted handout available for patients and their fami-
lies that can address potential environmental home hazards (e.g., reducing clutter;
improving stair railings; eliminating loose throw rugs or electrical extension
cords, installing hand railing in the bathroom; and improving lighting and contrast
especially on stairs). Falls in the elderly obviously impact the entire system of
care including the patient and their caregivers and create potentially preventable
costs to the healthcare system [3, 4, 22, 33-38].

Interpersonal and Communication Skills

The ophthalmologist may be in a position to assist the caregivers in counseling a
frail, elderly patient that transfer to an assisted living situation may be helpful in
reducing the risk for falls and improving the quality of life. There is also an increas-
ingly positive outlook that newer technologies may help to monitor falls even in
independently living elderly patients. Empathetic and compassionate discussions
with the patient and their family might be warranted for all involved parties to make
an appropriate and informed decision on placement. Patients with visual loss often
have hearing loss, and the risk for morbidity increases for patients with both hearing
and visual loss. A delicate and sensitive conversation with the patient may be neces-
sary regarding the issue of the legality and safety of driving in the setting of severe
visual loss.

Case Resolution

The ophthalmologist should recognize that visual loss is a risk factor for falls.
Patients with visual loss would benefit from specific counseling regarding risk
factor reductions and home hazard reductions to reduce fall risk. The oph-
thalmologist in this case helped with fall prevention in the patient by recog-
nizing that the patient was at risk for falls including the presence of the visual
loss. The ophthalmologist provided the patient and her family a handout to
address potential environmental clutter. The patient and her family were very
interested in the information and made numerous changes to help reduce the
chance of falls.
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