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The Assessment and Prevention of Falls

Patricia 1. Wolfe, PT, MS, Christine Lourenco, SPT, Jon Mukand, MD, PhD

Children fall often during their first few
years of life, but as we age the incidence
of falls declines with improvements in our
gait pattern, our base of support, and our
center of gravity. During the later years
of life, however, we enter the same state
of unsteadiness that was present during
the early years. In the United States, there
is one death and 183 emergency depart-
ment visits for fall-related injuries among
older adults every hour.! Falls affect
people of all races and genders and can
often be prevented with the correct in-
terventions. By understanding falls’ risk
factors, we can implement strategies to
reduce their impact and incidence.

Falls have long been examined as a
leading cause of hospital admissions in the
older population. For adults 65 years old
or older, 60% of fatal falls happen at
home, 30% occur in public places, and
10% occur in health care institutions.?
Tinetti has defined a fall as “a sudden,
unintentional change in position causing
an individual to land at a lower level, . . .
other than as a consequence of sudden
onset of paralysis, epileptic seizure, or
overwhelming force.”® One of every
three adults over the age of 65 meets
these criteria each year, and 20-30% of
this group suffer moderate to severe in-
juries including bruises, fractures and
head injuries.* In 1996 there were
340,000 admissions for patients over 65
year of age with hip fractures, a number
that is projected to grow to over 500,000
admissions in 2040.> Other common
fractures resulting from falls are those of
the spine, forearm, leg, ankle, pelvis, up-
per arm, and hand.® Many people who
fall, even those without fractures, develop
a fear of falling (FOF), which increases
the likelihood of recurrent falls” FOF is
defined as “low perceived self-efficacy at
avoiding falls during essential, non-haz-
ardous activities of daily living.”

It is important to identify both ex-
trinsic and intrinsic risk factors to address
preventive strategies. Extrinsic factors
that we can influence are footwear, path-
ways, and assistive devices. Those at risk
for falls should wear shoes with sufficient
support to avoid ankle instability, as well
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as a good quality grip for the ground sur-
face. Clear pathways and appropriately
adjusted assistive devices are essential for
those at risk of falling (ROF). Extrinsic
factors that cannot be avoided and re-
quire caution include glare, slippery sur-
faces, or optokinetic effects such as esca-
lators.

Balance tests help
to assess the
impact of multiple
factors.

An intrinsic factor that greatly in-
creases the risk of falling is muscle weak-
ness, especially in the ankle flexors and
knee extensors, which produces gait and
balance deficits. Abnormal blood pres-
sure, heart rate, and heart rhythms can
greatly affect balance and lead to a higher
ROE With some conditions, the ability
of reflexes to act appropriately is im-
paired. The use of multiple medications
also increases fall risk, especially more
than four medications that include psy-
chotropics, sedatives, antihypertensives,
antiarthymthics or diuretics. Other in-
trinsic risk factors are arthritis, advanced
age (>75), fear of falling, and depression.
During a history and physical examina-
tion, certain findings are associated with
a higher fall risk. Cataracts, macular de-
generation, or glaucoma may cause poor
vision. If patients complain of arthritis,
especially of the foot, a podiatry evalua-
tion may be helpful. Patients with diabe-
tes may have reduced sensory function
due to neuropathies, and nerve conduc-
tion studies may be indicated. For im-
paired proprioception, a vitamin B12
level should be checked. A history of a
stroke or Parkinson’s disease is associated
with hip fractures. Bladder dysfunction,
especially nocturnal frequency and in-
continence, can lead to falls. Anxiety and
depression should be addressed with ju-
dicious medication management. Ortho-
static changes in blood pressure and pulse
should lead to a reassessment of medica-
tions and an evaluation for dehydration.

A brief mental status examination may
reveal delirium or dementia. Cardiac
findings may require follow-up with an
EKG and a Holter monitor. Generalized
muscle weakness may be due to thyroid
dysfunction. These are a few examples of
how a physician’s evaluation may help
reduce a patient’s risk of falls.?

Balance tests help to assess the im-
pact of multiple factors. Vision, posture,
movement time, strength, range of mo-
tion (ROM) and the environment are all
important when performing a balance
test. An ideal balance test should discrimi-
nate between who is at risk of falling and
who is not. Other criteria for an optimal
test include high validity, inter-rater reli-
ability, adaptability, and sensitivity to
change.

The Sit To Stand test is a reliable
measurement of lower extremity strength
that can be utilized as both an outcome
measure and a therapeutic exercise. In
this timed repetitive test, the patient
crosses his or her hands over the chest
and goes from sitting in a chair with no
arm rests to standing. The patient is timed
for 5 repetitions, with average times of
11.4,12.6, and 14.8 seconds for patients
in their sixties, seventies, and eighties, re-
spectively.’ The test can be modified for
frail patients by using a chair with arm
rests.

Another reliable test is the Tinetti As-
sessment, which rates a patient’s gait and
balance. A score less than 19, out of a
maximum of 28, indicates a fall risk. The
reliability of the test was demonstrated
when agreement was found between two
or more professionals on over 85% of test
items, and those that did not agree var-
ied by less than 10%.> '

The Functional Reach test is per-
formed using a yardstick fixed to a tri-
pod. The patient stands next to it with
the feet flat on the floor and reaches
straight out. Next, the patient leans for-
ward and reaches as far as possible with-
out taking a step or lifting the heels off
the floor. The therapist measures the dis-
tance of reach with both maneuvers. If
the difference is under 6 inches, the pa-
tient is at high risk of falling; a difference
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of 6-10 inches places a patient in the
moderate risk category.® Another easily
administered and reliable test is the
Timed Up and Go (TUG) test, in which
the patient stands up from a chair with
armrests and walks to a target 3 meters
away. Assistive devices may be used dur-
ing this test; and they should be noted in
the test results. If an individual takes 14
or more seconds to complete the test,
there is a risk of falls. If the subject takes
greater than 30 seconds, it indicates that
the subject has significant impairments
in ADLs."

The Four-Square Step Test (FSST)
is unique in that it involves stepping over
low objects (2.5 ¢cm) and movement in
four directions. A pattern of four squares
is laid out on the floor, and the patient
walks clockwise from one square to the
next three and then counterclockwise
back to square one, all while facing the
same direction. A score greater than 15
seconds is associated with a risk of falls.
Although risk assessments are usually per-
formed at outpatient clinics, the Stratify
Assessment is an accurate inpatient instru-
ment. The five areas of the test are scored
with a 1 if present and 0 if not. These
areas include a previous fall resulting in
a hospital stay; agitation, visual impair-
ments, high toilet frequency, and im-
paired transfer/bed mobility status. A
score of two or more indicates a risk of
falls. The strongest predictors of falling
are a previous fall and impaired transfer/
bed mobility.

After assessing fall risk, we must fo-
cus on preventive strategies. The easiest to
prescribe, but often the most difficult to
follow, are lifestyle changes such as increas-
ing walking, minimizing caffeine intake
(caffeine leads to urinary frequency, caus-
ing people to get up at night), treating vi-
sual impairments, and maintaining body
weight. If a patient weighs less than at the
age of 25, the ROF increases due to pos-
sible reductions in bone density as well as
muscle mass.® A patients diet, especially
vitamin intake, can seriously affect the
ROE A double blind study of 122 elderly
women in a long term care facility showed
that vitamin D supplements added to cal-
cium lowered the ROF and improved
musculoskeletal function.'?

Another intervention is a program
to strengthen the lower legs through
treadmill walking and resistance exercises

of the knees and ankles. It is also impor-
tant to focus on flexibility. For example,
stretching the gastrocnemius and soleus
muscles improves ankle plantarflexion,
and stretching the tibialis muscles im-
proves ankle inversion and dorsiflexion.
Flexibility of the quadriceps and ham-
strings for the knee and the hamstrings
and iliopsoas for the hip are also impor-
tant. Other areas that may be improved
are coordination and postural stability.
Exercises such as bridging, sit to stand,
braiding, and forward stepping can aid
with coordination. Weight shifting, trunk
stabilization, sitting on a balance ball, and
exercises that promote trunk rotation can
also improve postural stability. These ex-
ercises can be performed at home or in a
local fitness center, but physical therapy
intervention is ideal. A randomized trial
of patients after a hip fracture compared
a home exercise program (HEP) to one
supervised by a rehabilitation physical
therapist. Compared to the HEP group,
the supervised group had better strength,
balance, gait speed, physical function, and
quality of life."”

Another program for patients after
a hip fracture is aquatic therapy. The
buoyancy of water is ideal for patients
with weight-bearing restrictions, severe
pain, and postural instability. For in-
stance, in chest-deep water the patient
only supports 25% of the body weight.

Balance retraining can decrease the
ROF. An optimal approach is to chal-
lenge the patient’s balance and postural
stability by engaging the visual, vestibu-
lar, and somatosensory systems. Balance
trainer systems provide visual feedback
for proper posture and their game-like
activities increase patient interaction.
These exercises help proprioception, sta-
bilization, range of motion, and weight
shifting. Another approach is through
Tai Chi, an Eastern exercise with empha-
sis on balance, weight shifting, coordina-
tion, and postural training. Tai Chi has
been found to decrease blood pressure,
FOEF and the risk of falling."

Education about safe environments
is an effective strategy for the home or
assisted living community. Clear travel
paths and the removal of trip hazards
such as appliance cords and throw rugs
can minimize falls. Handrails and grab
bars ensure a safe path. Educating pa-
tients about home adaptations can also

be beneficial. In a study of facilities with
patients who had fallen, physical thera-
pists and other medical staff provided
education on wheelchair and other
assistive devices, medical management,
gait analysis and an exercise program.
Facilities that implemented the program
reported a significant decrease in recur-
rent falls.'?

Given the aging population, the in-
cidence of falls, and the resulting com-
plications, we must use our professional
skill to implement preventive measures
in our communities and clinical settings.
We must use reliable risk assessment mea-
sures, repeat them as a patient’s status
changes, and then choose the best inter-
vention strategies for each person.
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Hip Fracture Surgical Treatment and

Rehabilitation

Craig Lareau, MD, and Gregory Sawyer, MD

Approximately 325,000 people will have
a hip fracture each year in the United
States.' In eldetly patients, they result in a
one-year mortality rate of 18-33% and in-
hospital mortality of 2.7%." Hip fractures
are more common in patients with pre-
existing cardiac disease, chronic renal fail-
ure, diabetes mellitus, stroke, malignancy,
and chronic obstructive pulmonary dis-
ease,” which also are major factors in the
recovery process. Many patients experi-
ence a significant functional decline and
inability to perform activities of daily liv-
ing (ADLs).! Therefore, rehabilitation is
a vital component of the patients recov-
ery in order to regain the previous func-
tional level, whether as an independent
community ambulatory or a full-assist
nursing home resident. Only 14% of hip
fracture patients return home after their
hospital course;! the rest require some level
of inpatient rehabilitation.

The population of individuals older
than age 65 is expected to grow from 35
million to 77 million between 2000 and
2040.3 Although hip fracture rates are
declining in this age group—due to
bisphosphonates, calcium and Vitamin D
intake, weight-bearing exercises, and bet-
ter prevention of falls“—the annual num-
ber of hip fractures will undoubtedly rise
based upon changing demographics.

CuLiNnicAL PRESENTATION/ WORK-
Ur

Hip fracture patients are typically
older than age 65, with a mean age of
85.! They usually present after a fall with
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complaints of pain on the affected side
and an inability to ambulate. The af-
fected limb is often shortened and exter-
nally rotated due to the muscular forces
on the fracture fragments. Radiographs
confirm the diagnosis, with standard
views including an AP Pelvis and AP and
lateral of the affected hip. Rarely isa CT
or MRI needed to make the diagnosis.
MRI can identify occult fractures in the
patient with persistent pain and inability
to ambulate with normal radiographs.’
Once the diagnosis has been established,
a discussion with the patient, family, and
orthopedic surgeon should take place to
determine the course of action. Cur-
rently, the vast majority of hip fractures
are treated operatively with surgical tech-
niques depending upon the fracture pat-
tern. Rarely, in an elderly patient with
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multiple serious medical co-morbidities,
non-operative treatment may provide the
best outcome.

NoN-oPERATIVE IVIANAGEMENT
AND REHABILITATION

Non-operative treatment involves ei-
ther early mobilization or a period of bed
rest and/or traction followed by progres-
sive weight-bearing. This is usually re-
served for two subsets of patients. First,
for patients with severe co-morbidities, the
risks of the procedure and anesthesia out-
weigh the benefits. Second, for patients
who are non-ambulatory or bedridden at
baseline, fracture fixation will not improve
their ambulatory status. Nevertheless,
some centers prefer to operate on this
population for improved pain control.
Because about 90% of hip fractures are
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