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GUEST Editorial
Falls Prevention among Older Adults:
It Takes a Village

By Kathleen Cameron, MPH
When most people think about September and
the start of fall, they think of the beginning of
the school year, getting back into routine after
the summer, and cool crisp days. At the National
Council of Aging (NCOA) when we think about
fall, we think about and plan for National Falls
Prevention Awareness Day, which is observed
around the country on the first day of fall. 2018
marked the 11th annual National Falls Prevention Awareness Day.
Preventing falls among older adults is a
significant focus at NCOA because falls are the
leading cause of fatal and nonfatal injuries for
older Americans. Falls threaten seniors’ safety
and independence and generate enormous
economic and personal costs. It’s important for
older adults to understand that falling is not
an inevitable part of aging. We know what the
risk factors for falls are and once identified,
interventions can be put in place to reduce falls
risks. For example, through practical lifestyle adjustments, such as physical activity to improve
strength and balance; safety modifications in the
home; medication adjustments; participation
evidence-based falls prevention programs; and

clinical-community partnerships, the number
of falls among seniors can be substantially
reduced.
According to the U.S. Centers for Disease
Control and Prevention, one in four adults aged
65 and over falls each year and are the leading
cause of hip fracture and brain injuries. Falls
result in more than 3 million injuries treated
in emergency departments annually, including
over 800,000 hospitalizations and more than
30,000 deaths.
In 2014, the total cost of fall injuries was
$50 billion, with Medicare and Medicaid paying
75 percent of these costs. The financial toll for
older adult falls is expected to increase as the
population ages and may reach $103 billion by
2030. Falls, with or without injury, also carry
a heavy impact on older adult quality of life.
A growing number of older adults fear falling
and, as a result, limit their activities and social
engagements. This can result in further physical
decline, depression, social isolation, and feelings
of helplessness.
NCOA leads the Administration for Community-Living-funded National Falls Preven-

tion Resource Center, which supports public
awareness and education efforts of consumers
and professionals about the risks of falls and
how to prevent falls and supports the implementation, dissemination, and sustainability of
evidence-based falls prevention programs and
strategies to reduce the incidence of falls among
older adults and adults with disabilities. The
Center serves as the national clearinghouse of
tools, best practices, and other information on
falls and falls prevention.
Due to the multifactorial nature of falls,
NCOA promotes an interdisciplinary and collaborative approach to preventing falls and injuries
involving professionals from health care, public
health and the aging network of community-based organizations.
For more than 12 years, NCOA has lead
the Falls Free® Initiative, which includes a
coalition of more than 70 national organizations
engaged in disseminating proven falls prevention programs, advocating for funding, and educating older adults about how they can reduce
their risk of falling. The initiative also includes a
43-member State Coalition on Falls Prevention

Photo Credit: Organization, Asbury Harris Epworth Towers/Wesley Woods Senior Living; Atlanta, GA
Continued on page 10
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Workgroup charged with collaboratively promoting effective strategies to address falls.
The Falls Free® Initiative is moving forward
the recommendations from the 2015 Falls Free®
National Action Plan, which serves as a roadmap and catalyst for action. The plan includes
goals, strategies and action steps to increase
physical mobility, reduce the impact of medications as a falls risk factor, improve home and
environmental safety, and increase access to evidence-based falls prevention programs, among
others. The National Action Plan is a product
of key recommendations and evidence-based
strategies collected during the Falls Prevention
Summit, a White House Conference on Aging
event held in April 2015.
National Falls Prevention Awareness Day
occurs every year on Sept. 22, the first day of
fall. State and local falls prevention coalitions
and many other partners across the country
host and promote falls prevention awareness
and screening fairs, physical activity events,
advocacy activities, and education forums for
professionals and students. Evidence-based falls

prevention programs operate year-round and
options can be found on the NCOA homepage
under the Resources link. I encourage readers of
all disciplines to get involved with your state and
local efforts. Coalition contact information can
be found on the NCOA.org homepage; click the
Resources button and search for the list of State
Falls Prevention Coalition Contacts. Thank you
in advance for being part of our village!
For more information about National Falls
Prevention Awareness Day, visit

www.NCOA.org/FallsPrevention.
Kathleen Cameron is the senior director
of the National Council on Aging’s Center for
Healthy Aging, and Director of the National Falls
Prevention Resource Center. Ms. Cameron has
more than 25 years experience in the health care
field as a pharmacist, researcher, and program
director focusing on falls prevention, geriatric
pharmacotherapy, mental health, long-term
services and supports, and caregiving.

Photo Credit: Organization, Blount County Office on Aging; Maryville, TN
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Take Control of Your Health: 6 Steps to Prevent a Fall
Every 11 seconds, an older adult is seen in an emergency
department for a fall-related injury.
Many falls are preventable. Stay safe with these tips!
Find a good balance and exercise program
Look to build balance, strength, and flexibility. Contact your local Area
Agency on Aging for referrals. Find a program you like and take a friend.

Talk to your health care provider
Ask for an assessment of your risk of falling. Share your history of recent
falls.

Regularly review your medications with your doctor or pharmacist
Make sure side effects aren’t increasing your risk of falling. Take
medications only as prescribed.

Get your vision and hearing checked annually and update your eyeglasses
Your eyes and ears are key to keeping you on your feet.

Keep your home safe
Remove tripping hazards, increase lighting, make stairs safe, and install grab
bars in key areas.

Talk to your family members
Enlist their support in taking simple steps to stay safe. Falls are not just a
seniors’ issue.

To learn more, visit ncoa.org/FallsPrevention.
N AT I O N A L C O U N C I L O N AG I N G

NCOA.org

@NCOAging
©2017 National Council on Aging. All Rights Reserved.

National Athletic Trainers Association Posters:
Exploring Chronic Ankle Instability
By Keith Loria

K-Tape Could Be
Helpful in Treatment of
Dancers
Nearly 70% of university level ballet and
modern dancers report ankle sprains, and 75%
have been identified as having chronic ankle
instability (CAI). Yet, unlike collegiate football
or basketball players, half do not receive medical care for these injuries. Why not? White
ankle tape, braces, and boots do not help a
dancer improve live performance.
In the poster, The Effect of Kinesiology
Tape on Balance in Dancers With Ankle Instability,1 Weber State student athletic trainer
Byrnadeen Farraye and colleagues evaluated
the use of Kinesiology Tape or K-Tape in
this population as a performance enabling
treatment.
The research team collected data
regarding static and dynamic balance from 14
dancers (10 female, 4 male) at Weber State
University—all of whom had documented
ankle instability but were cleared to participate. The static balance task involved the
dancers performing single-leg releve (or demi
pointe) on a Force plate for 15 seconds. The
dynamic balance task involved the participants
performing the STAR excursion balance test
(SEBT).
“Although the results of my study were
not significantly different, we did see some
trends that suggested the K-tape improved
static balance,” Farraye said. “After the study
was completed, participants claimed that they
felt more stable in their everyday lives and
during dance activities.”
“K-tape could be a possible avenue
for dancers who want extra proprioceptive
feedback during their ankle rehabilitation
program,” Farraye said. “It didn’t hurt or
disable the participants, therefore it could be
beneficial.”
Valerie W. Herzog, EdD, LAT, ATC,
graduate athletic training program director
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at Weber State, who mentored the research
project, said athletic trainers are well-equipped
to help dancers prevent and treat musculoskeletal injuries that they so commonly suffer,
and chronic ankle instability is just one of their
issues.
“We can’t simply put a large knee brace
on a dancer like we use on football players.
They wouldn’t be able to move like they need
to and it would look very clunky on stage,”
she said. “Kinesiotape holds promise in that
it allows full ROM, can be applied so that it
blends in with the skin and/or dancewear, and
may provide some proprioceptive feedback to
improve balance.”

Resistance Bands,
BAPS, or Combo—All
Work Well in CAI Rehab
Three 10- to 20-minute sessions per week for
4 weeks of resistance bands, BAPS board, or
a combination of the two, worked equally well
as rehabilitative treatment for chronic ankle
instability (CAI) in high school and adolescent
athletes, according to the findings presented in
the poster, A Randomized Controlled Trial Investigating the Effects of a 4-Week Ankle Re-

habilitation Program on Static Balance Tasks
in High School Athletes With Chronic Ankle
Instability,2 which was presented by Mary
Spencer Cain, PhD, ATC/L, the Department
of Exercise & Sport Science, at The University
of North Carolina at Chapel Hill.
Working with colleagues from the
Department of Kinesiology at Georgia State
University and the Department of Human
Physiology at the University of Oregon, the
team sought to determine the effectiveness of
three 4-week rehab exercise (single and dual
task) programs on several clinical measures of
static and functional balance.
Overall, 43 participants (23 female, 20
male) were separated into four groups (resistance band, BAPS board, a combination of the
two, and a control group where no exercises
were completed); each rehab program ran
3 sessions per week for 4 weeks. Given the
time-commitment challenges of both the participants and athletic trainers, each intervention lasted only 10-20 minutes.
“The chief takeaway was that any of the
three rehabilitation exercises offered the same
amount of effect compared to each other, and
similar effect compared to the multi-stationtype rehabilitation programs currently being
done,” Cain said. “We were surprised that all
three exercises had the same effect to one another and that no one intervention was more
superior than the others.”
“They are helpful options that work and
fit the narrow time period that high school ATs
have to work with their athletes before or after
practice,” Cain noted.
Because residual symptoms and high
rates of re-injury are often associated with
CAI and studies show that 33% of those with
an ankle injury history will develop CAI,
preventing its development is critical in young
athletes. Based on these results, Cain said
clinical athletic trainers can utilize any of the
three exercises to rehabilitate their athletes
with CAI.
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Ankle ROM in CAI
As part of a larger investigation and evolution
of rehabilitation paradigms for those with
chronic ankle instability (CAI), Cameron J.
Powden, PhD, LAT, ATC, assistant professor, Department of Applied Medicine and
Rehabilitation at Indiana State University,
led a research team with colleagues from the
University of Kentucky and Old Dominion
University, to examine the effects of a 4-week
multimodal rehab program on range of motion (ROM), strength, and balance in those
with CAI.
“In the literature prior to this, there had
been many investigations that examined isolated interventions. However, within a typical
rehabilitation setting, we do not use isolated
treatment,” Powden said. “We typical combine
treatments to strive to reach our patients’
goals. Thus, we felt that one of the natural
evolutions was to see what combining the
most successful interventions in the literature
would do in regards to enhancing the most
common CAI deficits.”
The results were reported in the poster,
Effects of a Multimodal 4-Week Intervention
on Range of Motion, Balance and Ankle

shutterstock 336515987

Strength in Those With Chronic Ankle
Instability,3 which revealed this multi-modal
intervention has the ability to lead to robust
improvements in a wide range of CAI impairments.
“Many of us suffer from disability due
to a previous ankle sprain, it is probably one
of the most common conditions in the United
States for individuals that are physically
active,” Powden said. “While we may not
feel these injuries create a large impact, we
are beginning to see the long-term health
deficits, increased risk of osteoarthritis, and
the decreases in physical activity levels in this
population.”
This highlights the need for clinically relevant studies to address the situation, which
is a reason Powden chose to include measures that were relevant to clinical practice—
range of motion, strength, and balance. The
researchers used a patient population of 20
physically active adults (15 female, 5 male)
with self-reported CAI, and the 4-week intervention consisted of a dozen supervised rehab
sessions and daily home exercise. Supervised
rehab included progressive balance training,
PNF ankle strengthening and Maitland grade
III anterior-to-posterior talocrural joint mobilizations. At home rehab included gastroc-soleus complex stretching and resistance-band
ankle strengthening.
The researchers concluded that the
4-week program significantly improved ROM,
ankle strength and postural control for as
much as 2 weeks for those who completed
the study. The improvements were equal to or
stronger than those demonstrated in the literature for many of the isolated interventions.
Furthermore, the study provided a great
model for clinicians as it presents a simple
intervention and many meaningful outcomes
that could be collected to track progress in
this population.
“You are always hoping that an intervention will be effective when you test it. Howev-
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er, the human body is a never as straight forward as we would like,” Powden said. “Also,
by combining interventions there was concern
that this may be overload for patients or that
interventions may negatively affect each other
and lead to decreased effects. We are happy
to say that this was not the case though and
we saw large improvements.”

CAI Is Unique to Each
Ankle, Treatment
Should Be Too
“Balance training isn’t a cookie-cutter treatment that should be used for every patient
with CAI,” said Christopher J. Burcal, PhD
ATC, co-director of Omaha Sports Medicine
Research Laboratory and assistant professor of athletic training at the University of
Nebraska at Omaha’s School of Health and
Kinesiology. “A quick screening of balance
and self-reported function can significantly
increase the likelihood of your patient having a meaningful improvement in balance
after balance training.”
Burcal grew curious after reviewing
McKeon’s work on sensory-targeted rehabilitation strategies (STARS), and became

08.18
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while balance training isn’t the ideal treatment for every patient with CAI, for patients
who have poor balance, it is a highly effective
intervention.
“I think the results reinforce the need
for individualized care, especially for patients
with CAI,” Burcal said. “We know a lot of
treatments are efficacious in this population,
and now as a field we’re testing to see how
effective they are in patients with CAI as a
whole, as well as the different sub-groups
of CAI. The hope is to have a set of clinical
prediction rules that are validated in large
populations of patients with CAI, much like
we see with [sacroiliac joint] dysfunction and
low back pain.”

shutterstock 223426270

curious as to whether his data would exhibit
a similar pattern of responders/non-responders with balance training.
“I solicited authors who have published
manuscripts using the McKeon balance
training protocol and asked if they would be
interested in helping me with this project.
Then we pooled all of our data together and
identified patients who significantly improved
their balance after balance training (responders) and those who didn’t (non-responders),”
Burcal explained. “We wanted to identify
what factors a clinician may be able to
screen for, or predict a successful response to
balance training, using regression models and
contingency tables.”
In his study, data was analyzed from
73 patients with CAI who took part in six
previous balance training investigations and
the results were presented in the poster,
Improving Balance in Patients with Chronic
Ankle Instability: A Clinical Prediction Rule
for Balance Training.4
Around 40% of patients had a meaningful improvement in balance after completing
a 4-week program and a 15% increase in normalized STAR Excursion Balance Test reach
distance. That led the team to conclude that
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Look at Reactive
Balance After Sprain
To better understand how ankle sprains negatively affect balance, Kyung-Min Kim, Ph.D.,
ATC, assistant professor, University of Miami
Department of Kinesiology and Sport Sciences,
and South Korean colleagues looked at the
effects of acute lateral ankle sprain (ALAS) on
reactive balance. Their findings were presented in the poster, Reactive Balance Following
Acute Lateral Ankle Sprain.5
“Balance impairments are common following ankle sprain and have been consistently
associated with a risk of first-time and/or
recurrent ankle injuries,” Kim said. However,
impairments have been found mainly in a static nature or steady-state of balance, which may
not reflect the balance capability needed to
recover from an injurious situation. “Instead,”
Kim said, “reactive balance, characterized by
recovery of balance when it is perturbed, is
more relevant in patients with ankle sprain.”
The researchers tested 19 patients with
ALAS that had occurred within 72 hours
(9M, age=21±2.7yrs, height=173.2±9.2cm,
mass=71.7±11.7kg) and 19 healthy subjects
without any history of ankle sprain (9M,

age=22±2.2yrs, height=170.8±9.2cm,
mass=68.9±14.2kg), using the Motor Control
Test with the NeuroCom.
“Reactive balance during recovery of
upright posture following support surface
perturbation was not significantly delayed following ankle sprain,” Kim said. “This indicates
that reactive balance may be more regulated
by the reflexive control of muscle spindles in
ankle muscles, as patients with ankle sprain
are known to have joint proprioceptive deficits
contributing to their poor steady-state balance.”
“Nonetheless, it may be too risky for
patients with acute ankle sprains to be tested
for their single-leg (injured) reactive balance,”
Kim said. “It was also interesting how proximal
joints such as knee and hip joints work with
the ankle joints to maintain normal reactive
balance in patients with ankle sprains.”
Keith Loria is a freelance writer
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Slip, Trip,
Stumble, Fall

AN OVERVIEW OF FALLS IN THE ELDERLY
AND HOW TO PREVENT THEM
By Janice T. Radak
When 88-year-old Doris fell getting out of the bathtub
late on a Tuesday in the apartment she shared with
her 90-year-old husband of 65 years, the ambulance
took her to the hospital. As suspected, she had
broken her right hip, which was surgically corrected
Wednesday morning. Doris was up from bed Thursday and scheduled to transfer to a rehabilitation
center that afternoon—but the hospital learned no
bed would be available until Friday.
Doris never made it to rehab….
Doris was a close family friend whose story,
sadly, is not uncommon. Falls in the elderly are
not like falls in the young, who can get up, dust
themselves off, and move on. Falls are a frequent
and significant challenge for this population, with

numerous studies detailing associations with mortality, morbidity, reduced functionality, and premature
nursing home admission.1,2
What makes falls so dangerous in this population is the combination of their increased incidence
and older adults’ increased susceptibility to injury.
Every year, 3 million older adults are treated in
the emergency department (ED) for fall-related
injuries—most often head trauma or hip fracture.3
Indeed, more than 95% of hip fractures are caused
by falling (usually, sideways), with 300,000 older
adults hospitalized as a result. Significantly, older
adults who visit the ED after a fall face an increased
risk of revisiting the ED as well as an increased risk
of dying. Some studies show that 25% of those who
have a first ED visit for a fall will go on to have at
least 1 additional fall-related visit, and 15% of those
will die within the first year.4

Each year, nearly 1 in 4 older US adults report
falling, but half never tell their healthcare providers.
Clinicians can play an active role in prevention by
screening all patients older than 65 years.
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• Cognitive incidents

Troubling trends, burgeoning
costs

• Chronic obstructive pulmonary disease

Recent data from the US Centers for Disease
Control and Prevention (CDC) reveal an alarming trend: The rate of fall-related deaths among
older adults increased 30% between 2007 and
2016.3 At that rate, CDC projects 7 fall-related
deaths every hour among older adults by the
year 2030.
To the increasing incidence of falls, add
the growth of the over-65 crowd. The approaching tidal wave that is the Baby Boom
generation—people born between mid-1946
and mid-1964—constitutes one of the largest
birth cohorts in US history. In 2012, the
65-and-older population in the United States
comprised 43.1 million people. But Baby
Boomers, who started turning 65 in 2011,
number nearly 77 million. By 2050, the over65 age group will contain nearly 83 million
people (nearly double today’s population) and
represent 20% of the US population.5
Now add the cost to treat all these upcoming fall-related injuries and today’s public
health alarm makes sense. In today’s dollars,
fall-related injuries rank among the 20 most
expensive medical conditions, with the average
hospital cost more than $30,000 per incident.
In 2015, total medical costs for falls totaled
more than $50 billion, with Medicare and
Medicaid shouldering 75% of costs.6

Risk factors for falls
In 1988, Tinetti and co-workers defined a fall
as an event that results in a person coming
to rest unintentionally on the ground or other
lower level—not as a result of a major intrinsic
event or overwhelming hazard.7
Nearly 70% of falls occur from the
interaction of multiple risk factors: namely, the
combination of acute and chronic risk factors
that an individual brings into a particular
environment8 (this is an easy feat, as 130
risk factors have been identified). And, it is
understood that the risk of falling increases
as the number of risk factors increases.7 This
represents a double whammy for the elderly:
In addition to normal age-related decline, such
as decreased flexibility in joints and reduced
kidney function, older adults have increasing
numbers of chronic conditions for which they
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• Imbalance and gait deficits
• Peripheral neuropathy (numbness in the
feet)
• Poorly fitting shoes
• Reduced response time
• Voiding problems
• Being female

Falls have consequences: The author’s mother 8
hours after she fell in her Alzheimer’s facility. She hit
her head on her dresser at the start of the fall and broke
her nose as she hit the floor. While there was no cranial bleed, she was never able to walk again.
may take 5 or more medications (polypharmacy).9 Age-related changes in pharmacokinetics
(absorption, distribution, metabolism, and
excretion) and pharmacodynamics (the physiologic effects of the drug) can result in potentially serious adverse effects in older adults.10
Recognition of the risk of medicationrelated adverse events in older adults led to
the development, in 1991 (updated in 2015),
of the “Beers list,” which identified criteria for
potentially inappropriate medication use in older adults.11,12 Yet, despite 25 years of multiple
updates, use of the Beers List remains less
than optimal in clinical practice, with one recent study finding that 43% of prescriptions for
people ≥ 65 years meet the broad definition of
inappropriate, and 30% meet a more qualified
definition.13
In addition to polypharmacy and age
itself, key risk factors associated with an
increased risk of falling include: 1,7
• Arthritis/joint pain
• Cardiovascular disease
• Depression
• History of falls
• Reduced muscle strength and endurance
• Nutritional deficiencies

How do falls happen?
For years, the popular belief was that falls were
the result of slips, trips, or stumbles—reasons
that were based on the recall of the faller,
which was often incomplete.
Video evidence used to determine
causation. Robinovitch and colleagues, to
learn what precipitated falls, conducted a study
that used real-world video footage of nursing
home residents to examine how falls actually
happen.14 Video captured 227 falls among 130
residents; researchers analyzed the recordings
from a biomechanical perspective, with a
focus on 2 aspects of fall initiation: cause of
imbalance and activity just prior to the fall.
Robinovitch’s team used 7 categories to identify
the cause of the fall:
1. incorrect transfer or shifting of body weight

• Foot deformities/foot pain
• Vision problems

Studies have shown that, among
community-dwelling adults, 30% to 50% of
falls that occur outdoors have an environmental cause (uneven surfaces, slippery walkways,
poor lighting); 20% are due to causes that
would make anyone fall.1 What makes it so
dangerous for the elderly is the loss of all righting mechanisms—that is, the ability to stop
one’s self from falling.
Perhaps this is part of the fear of falling
that afflicts so many elderly. Indeed, 70% of
those who have fallen, and nearly 40% of
those who have not fallen, report a fear of falling. This fear is known to prevent people from
participating in physical, functional, and social
activities. Poor posture, low-speed walking,
muscle weakness, and reduced quality of life
have all been linked to this fear. 1,4,7

2. trip or stumble
3. hit or bump
4. loss of support with external object
Continued on page 21
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5. collapse or loss of consciousness
6. slip
7. cause not discernible.

“Incorrect transfer or shifting of body
weight” was defined as an apparent selfinduced shift in body weight; i.e., moving the
center of gravity outside the base of support.14
The key difference of this cause, as opposed to
the others, is its internal, rather than external,
genesis of the perturbation. Examples of these
kinds of body weight shifts, Robinovitch reported, include “leaning too far from the base of
support during walking or standing; failure to
establish a stable final position during transferring or gait termination; excessive trunk sway;
an improperly placed step during walking, with
no obvious trip or stumble; or freezing during
walking as is common in Parkinson’s disease.”
Many falls in this category appeared to be
overcorrections that occurred while transferring
from one stance to another—sitting to standing, walker to chair, etc.
What Robinovitch found dispelled several
myths: 14
• A mere 3% of falls were caused by slipping
• Only 20% of falls were caused by
“tripping” (eg, over an uneven surface
or getting a foot caught in a chair leg or
another walker)

• Activities preceding the fall were ordinary
moves of everyday life: The 4 most
common activities just prior to the fall were
walking forward (24%), standing quietly
(13%), sitting down or lowering (13%), and
initiation of walking (11%).

perturbations. Specifically, compared to young

Other researchers are looking for underlying mechanisms that disrupt dynamic stability
and might play a role in those disruptive
overcorrections.
Applying virtual reality tools. In a series
of recently published studies,15,16,17 Franz and
other researchers from the University of North
Carolina and North Carolina State University State Joint Department of Biomedical
Engineering sought to understand how aging
impacts neuromechanical strategies needed
to accommodate balance perturbations while
walking. The studies use virtual reality and
optical flow balance perturbations that give
people the visual perception that they are
experiencing a fall.
In the first of these 3 studies,15 Qiao
and colleagues collected leg-joint kinematics
in young and older adults with and without
varying degrees of perturbations, with the goal
of looking at the effects of age on kinematic
variability. Two findings seem relevant here:

nal plane hip joint variability by an average of

1. Kinematic variability, indicative of corrective motor adjustments, occurred primarily
during push-off and early swing

• “Incorrect transfer or shifting of body
weight” was identified as the cause of
nearly 41% of falls among 51% of fallers

2. Older adults seemed unable to proportionately scale their response to even minor

adults, post-hoc comparisons showed that, in
response to smaller, 20-cm perturbations, older
adults “increased sagittal plane hip, knee, and
ankle joint variabilities by an average of 211%,
140%, and 94% more, respectively, and coro68% more” across the gait cycle.
In the second study,16 which looked
at trunk kinematics in young adults, older
non-fallers, and older fallers, participants in
all three groups were found to be susceptible
to perturbations during walking tests. However, researchers found age-related differences
in local dynamic stability that had not been
apparent during unperturbed walking, with
more pervasive responses to perturbations
in older fallers (i.e., a history of ≥1 fall) than
older non-fallers while walking. Furthermore,
the researchers were least able to predict the
response of older fallers to balance perturbations from measurements during unperturbed
walking.
In the most recent of the 3 studies,17 Allen
and Franz used motor-module analyses to
identify changes in the neuromuscular recruitment of leg muscles by older adults during
walking trials. Their findings demonstrate
that older adults with a history of falls, despite
having no apparent neurologic deficits, have
a reduced peripheral motor repertoire while
walking, which might explain their disproportionate response to balance perturbations.

Table 1. Talking with your patients about falls18
IF YOU HEAR:

YOU CAN SAY:
PRE-CONTEMPLATION STAGE

Falling is just a matter of bad luck

As we age, falls are more likely for many reasons, including changes in
our balance and how we walk

CONTEMPLATION STAGE
My friend down the street fell and ended up in a nursing home

Preventing falls can prevent broken hips and help you stay independent

PREPARATION STAGE
I’m worried about falling. Do you think there’s anything I can do to keep
from falling?

Let’s look at some factors that may make you likely to fall, and talk about
what you could do about 1 or 2 of them

ACTION STAGE
I know a fall can be serious. What can I do to keep from falling and stay
independent?

I’m going to refer you to a specialist who can help you improve your
vision, balance, and optimize your medications
Continued on page 22
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“Changes are happening that are negatively affecting balance,” Franz explained in
a subsequent interview with LER. “We don’t
know what. We don’t know when. But we know
neural changes are all happening in tandem and
building over time.” These 3 studies, he said,
are trying to tease apart the deficits—first at the
joint level, then in the dynamics of the trunk,
and, third, at the neuromuscular level—in an
effort to “find the critical threshold that once
someone crosses, they fall.”
Although current screening tools for falls
risk often use non-perturbed walking as the
baseline, Franz notes that what the UNC–NC
State research shows is that assessment most
likely needs to be performed while the patient
is walking—preferably, during challenged
walking. Franz’s group is working with virtual
reality tools in the hope of creating measures
that can be used in clinicians’ offices on an
everyday basis for such assessments.

Do falls interventions work?
Although falls do occur, they are not inevitable.
Various types of falls prevention programs have
been developed and deployed across countless
settings. And there is evidence that they are
succeeding in keeping older adults safe.
In the CDC’s STEADI (“Stopping Elderly
Accidents, Deaths & Injuries”) initiative,18
the agency developed an algorithm to aid the
implementation of the American Geriatrics
Society/British Geriatrics Society clinical
practice guideline for the prevention of falls
in older persons. The algorithm recommends
assessment and multifactorial intervention
for those who have had 2 or more falls or 1
fall-related injury. Multifactorial interventions
should include exercise—in particular, balance,
strength, and gait training; vitamin D supplementation, with or without calcium; management of medications, especially psychoactive
medications; home environment modifications;
and management of postural hypotension,
vision problems, foot problems, and footwear.
These interventions have been shown to
decrease falls in community settings, hospitals,
and nursing homes.
A 2012 Cochrane Review19 examined 159
trials of various falls prevention interventions
including tai chi (see “Evidence Building for
Tai Chi as Falls Prevention Intervention,”

22
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page 27 20-24) with nearly 80,000 participants
overall; exercise as a single intervention and
multifactorial programs were the most common
interventions tested. Researchers used a rate
ratio (RaR) to compare the rate of falls (i.e.,
falls/person/year) between the intervention
and control groups; for risk of falling, they
used a risk ratio (RR) based on the number of
people falling (fallers) in each group.
The researchers found that multiplecomponent group exercise significantly reduced
the rate of falls and risk of falling (RaR = 0.71
[confidence interval (CI), 0.63 to 0.82]; RR =
0.85 [CI, 0.76 to 0.96]), as did multiple-component home-based exercise (RaR = 0.68 [CI,
0.58 to 0.80]; RR = 0.78 [CI, 0.64 to 0.94]).
Although the rate of falls for tai chi bordered
on statistical significance (RaR = 0.72; CI, 0.52
to 1.00), tai chi did significantly reduce risk of
falling (RR = 0.71; CI, 0.57 to 0.87).
The Cochrane Review authors compared
other interventions as well and found that:
• Multifactorial interventions, which had to
include individual risk assessment as part
of inclusion, reduced the rate of falls (RaR
= 0.76; CI, 0.67 to 0.86), but not risk of
falling (RR = 0.93; CI, 0.86 to 1.02)
• Vitamin D did not reduce the rate of falls
(RaR = 1.00; CI, 0.90 to 1.11) or risk of
falling (RR = 0.96; CI, 0.89 to 1.03)
• Home safety assessment and modification
interventions were effective for reducing
the rate of falls (RaR = 0.81; CI, 0.68 to
0.97) and the risk of falling (RR = 0.88;
CI, 0.80 to 0.96).
The National Council on Aging offers
a detailed listing of select evidence-based
falls prevention programs at www.ncoa.org/
healthy-aging/falls-prevention/.

What can providers do?
Have a conversation. Talking with patients
about falls is a first step. Table 118 offers
dialogue starters from the CDC’s STEADI
initiative, which recommends clinicians be
proactive and screen all patients ≥65 years
with the following questions:18
• Have you fallen in the past year?
• Do you feel unsteady when standing or
walking?
• Do you worry about falling?

iStockphoto.com 626641908

importance of maintaining healthy leg muscles
through regular movement, low-intensity resistance exercise, and adequate protein intake
provides a tremendous public health service,”
Robert Creighton, DPM, who is also a podiatry
blogger and personal trainer, told LER.
Assess risk. Podiatrists should be offering
falls risk assessment to all their Medicare
patients. “It’s a service that podiatrists are
thoroughly trained to provide, and it applies to
the Medicare Physician Quarterly Reporting
System (PQRS) Measure #154,” Creighton
said. “When a patient has a documented fall
history, defined as 2 or more falls in the past
year or any fall with injury in the past year,
then [PQRS Measure] #155 can be added for
the subsequent care plan.”
Prescribe exercise and lifestyle modifications. Creighton has 3 evidence-based falls
prevention recommendations for his patients:
1. Proprioception, balance, and strength
training. Lower-limb strength training has
been shown to improve falls-related gait
kinematics for older adults, he said. Indeed,
conclusions from a randomized controlled trial
by Persch and colleagues showed that strength
training effectively reversed age-related
changes in gait speed, stride length, cadence,
and toe clearance, bringing the elderly close to
reference values for healthy young women.25
2. Exercise. Ideally, both resistance
exercise and aerobic exercise are needed to
keep older adults healthy—preferably, at least
twice a week. The evidence comes from a
German study, which found that a regimen of

“Simply reminding older patients of the
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mixed, intense aerobic, resistance, and balance
training for 18 months among women ≥65
years had a substantial effect.26 The researchers divided the group of 162 into low-intensity
and high-intensity exercise, depending on
how often they participated. Whereas there
were no differences between the 2 groups in
10-year risk of coronary heart disease and
in the number of falls, there were significant
improvements observed for lumbar-spine bone
mineral density and proximal femur bone mineral density, lean body mass, and appendicular
skeletal muscle mass. Based on their findings,
the authors concluded that exercising at least 2
sessions a week may be crucial for improving
bone and muscle mass of elderly people.
3. Nutrition. Often overlooked, good
nutrition is critical for maintaining leg strength
and avoiding frailty, said Creighton. There is
some controversy over whether the recommended daily allowance for protein for elderly
women is appropriate; Creighton pointed to a
study of 65 older adults (60 to 74 years of age)
who used a combination of exercise and protein supplements for 12 weeks found improved

muscle strength and body composition with
reduced body weight and increased strength.27

persons aged ≥65 Years - United States, 2007–2016.
MMWR Morb Mortal Wkly Rep 2018;67(18):509–
514.

With aging, keep the focus
on balance and strength
As the wave of Baby Boomers moves from
middle age and to elderly years, maintaining
balance and strength will be critical to keeping
them safe and out of the hospital. Screening
every patient older than 65 years and properly
referring them to falls prevention programs will
help clinicians ensure better outcomes—no
matter the age of the patient.
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Evidence Builds for Tai Chi as Falls Prevention Intervention
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Tai chi, a traditional Chinese mind-body exercise, consists of body
rotations, semi-squat positions, and slow, controlled movements. As one
moves through the various stances, balance shifts between single- and
double-leg support, thereby incorporating gait, balance, and lower-limb
strength training all at once. As such, it is well suited to individuals of
all ages and is considered an evidence-based exercise prescription option
for many health conditions. Indeed, many major healthcare organizations, such as the National Council on Aging and the Centers for Disease
Control and Prevention, recommend tai chi programs for falls prevention
in older adults.
Although the number of people participating in the practice of tai
chi in the United States has grown only nominally since 2008 (from 3.42
million to 3.79 million), evidence continues to mount about its benefit for
falls prevention.20

Studies of tai chi and falls risk reduction
2017 meta-analysis shows efficacy. Lomas-Vega and colleagues,21 in a 2017
meta-analysis, examined 10 studies comprising 2,600 participants (age
range, 56 to 98 years) who had taken part in hour-long tai chi classes 1
to 3 times a week for 12 to 26 weeks. The researchers found high-quality
evidence that participants were able to significantly reduce their risk of
falling by 43% over the short term (<12 months) and by 13% over the
long term (≥ 12 months) although not significantly. In looking at injurious
falls, Lomas-Vega found low-quality evidence that participants were able
to reduce their risk of sustaining an injury by 50% over the short term,
although that reduction dropped to 28% over the long term. The findings
suggest that tai chi, as an intervention, is a better falls preventive intervention than other approaches, such as physical therapy, balance training,
resistance exercises, stretching, and yoga.
2018 study: Lower-limb proprioception is improved. Zou and
co-workers22 earlier this year published the results of a systematic review
and meta-analysis that looked specifically at the effects of tai chi on
lower-limb proprioception in adults 55 years and older. Proprioception

Physiotherapy Evidence
Database (PEDro)
PEDro trial reports are rated with a
checklist called the PEDro scale,24
which was created to help PEDro users
rapidly identify trials that are likely to
be internally valid and have sufficient
statistical information to guide clinical
decision-making. Each trial report
is given a total PEDro score that
ranges from 0 to 10; the average total
PEDro score is 5.1, with a standard
deviation of 1.6. Thirty-six percent of
all trial reports show moderate-to-high
quality—i.e.,

≥ 6/10 on the PEDro

scale, thus making the trials in the Zou
study above average.
—Janice T. Radak

Continued on page 28
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declines with age, impairing balance, so identifying strategies to mitigate that decline is critical to reducing the health burden of falls in this
population.
The investigators examined 11 studies and calculated pooled effect size
(standardized mean difference [SMD]). PEDro scores for the tai chi studies
ranged from 5 to 8 points (mean = 6.7) (see “Physiotherapy Evidence
Database [PEDro],” page 28). Based on their calculations, Zou found that
tai chi had significantly positive effects on lower-limb joint proprioception,
with moderate-to-large effect sizes, including on:
• ankle plantar flexion: SMD = -0.55 (95% confidence interval [CI],
-0.9 to -0.2); P = .002;, I = 0%, N = 162
• dorsiflexion: SMD = -0.75 (95% CI, -1.11 to -0.39); P<0.001;
I = 0%; N = 162
• nondominant/left-knee flexion: SMD = -0.71 (95% CI, -1.10 to -0.41);
P < .001; I = 25.1%; N = 266
• dominant/right-knee flexion: SMD = -0.82 (95% CI, -1.06 to -0.58);
P < .001, I = 33.8%, N = 464.
Specific to knees, the researchers identified control of knee movement
as fundamental for older adults for maintaining center of gravity, particularly during activities of daily living. Tai chi “involves symmetrical and
dynamic weight shifting and single-double stance in multiple directions,
through precise control of both knees flexion and extension,” the authors
wrote, such that “significant improvement in bilateral knee proprioception
may be achieved through a ‘common motor program’ shared between two
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brain hemispheres. Our [previous] bilateral proprioceptive study23 showed
that significant correlation exists between left and right knees, suggesting
that proprioceptive improvement in one knee through tai chi exercise may
also have a positive effect on the contralateral knee.”
Zou concluded that the results of this analysis substantiate moderate-to-strong evidence that tai chi is safe and effective for maintaining and
improving lower-limb proprioception in adults older than 55 years.
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Preventing Age-Related Muscle Loss
Lightweight resistance can
‘trick’ old muscles into
remodeling
By Tom Michaud, DC
Shortly after age 50, the rate at which a person
loses muscle mass begins to accelerate.1 Figure
1 is a graphical representation of the average
number of quadriceps muscle fibers present
in adults aged 18 to 82.2 Looking at the center
of the graph, it is clear that the number of
muscle fibers remains stable until around age
50. After that, muscle mass declines rapidly,
dropping from 600,000 muscle fibers at age 50
to 320,000 muscle fibers by age 80. The loss
of muscle fibers is compounded by even greater
losses of strength and power and an increase
in fatigability. The resultant weakness produces a downward spiral of frailty that correlates
strongly with the development of osteoarthritis,
disability, fractures, and reduced lifespan.3
Age-related muscle loss is referred to as
sarcopenia, which is Greek for “poverty of flesh.”
Unfortunately, the prevalence of sarcopenia is
increasing with each generation; the number of
elderly individuals who are frail is expected to
double within the next 40 years.4 One theory for
the growing prevalence of sarcopenia posits that
the genes responsible for repairing damaged
muscles were programmed during the late
Paleolithic period, when constant activity led to
continual repair and remodeling of muscles.5
Our current, more sedentary lifestyle does not
match our evolutionarily programmed Paleolithic genes. Supporting the belief that human
genes were designed for activity is the fact that
modern hunter-gatherers develop sarcopenia at
much slower rates than similar-aged sedentary
populations.5
While research confirms that regular exercise can reduce the speed of muscle wasting,
there is a surprising amount of controversy
regarding what type of exercise is best-suited
for maintaining muscle mass. According to the
American College of Sports Medicine, the only
way to effectively build muscle is to perform
multiple sets of 8 to 12 repetitions using heavy
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weights.6 The theory is that the muscle must be
pushed to the limit of its capacity to stimulate
muscle repair.
The problem with using heavy weights
is that as a person ages and muscle fibers
begin to disappear, the vanishing muscle fibers
are replaced with fat and scar tissue,7 which
significantly weakens muscles and tendons. As
a result, heavy resistance exercise increases the
likelihood of a muscle tear, which explains why
so few seniors are consistent with strength-training programs.
Fortunately, recent research has proven this theory wrong: exercising with light
weights, when done properly, is very effective at

Stimulation of fast-twitch
muscle fibers causes
specialized satellite cells
to repair and rebuild
muscle fibers making their
recruitment key to preventing
age-related muscle loss.

stimulating muscle repair.3 To understand how
light weights can increase muscle remodeling,
it is first necessary to understand how muscles
work. Basically, all muscles are made of small
cells, or myofibers, which are classified as either
slow-twitch (type I) or fast-twitch (type IIB)
fibers. Slow-twitch fibers are designed to produce low levels of force for long periods of time.
Slow-twitch muscles use oxygen for energy and
therefore require a lot of capillaries to supply
them with oxygen-rich blood. Slow-twitch muscle fibers are the body’s preferred fibers when
running marathons. Conversely, fast-twitch
fibers function without oxygen and produce
large amounts of force in very short periods of
time. Fast-twitch muscle fibers are essential for
success in sprinting and weightlifting. Because
fast-twitch muscle fibers function without oxygen, they have limited need of a blood supply.
The central nervous system selectively
recruits either slow- or fast-twitch muscle fibers
depending on the activity being performed.
When exercising with light weights, the body
chooses the same small percentage of the
available slow-twitch muscle fibers over and
over again. These slow-twitch muscle fibers
Continued on page 32
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generate adequate amounts of force and rarely
fatigue, making them the body’s “go to” muscles
for almost all daily activities. When lifting a
heavy weight, however, the slow-twitch fibers
are initially activated, but when they are unable
to generate adequate force, the body begins to
recruit fast-twitch fibers. The heavier the weight,
the more fast-twitch muscle fibers are recruited.
The forced recruitment of fast-twitch muscle fibers is the key to preventing age-related
muscle loss because stimulation of fast-twitch
muscle fibers causes specialized satellite cells
to repair and rebuild muscle fibers (Figure 2).8
Satellite cells are considered the stem cells of
muscles because they have the ability to differentiate into myoblasts, the precursor repair cells
that are responsible for muscle growth, remodeling, and repair.9 Until recently, it was believed
the recruitment of fast-twitch muscle fibers with
subsequent satellite cell activation could only
occur by lifting heavy weights. This is why the
American College of Sports Medicine continues
to recommend heavy-resistance exercise for
strength training.6
Fortunately, muscles can be “tricked”
into recruiting fast-twitch fibers (and hence,
stimulate satellite cell activity) by fatiguing the
slow-twitch fibers with multiple sets of light-resistance repetitions performed with very short
rest periods.10 Although the exact mechanism is
unclear, it is theorized that frequent repetitions

Photo courtesy of Wikimedia Commons

Figure 1. Total number of fibers present in the quadriceps muscles of men between the ages of 18 and 82 years.15
performed without rest causes an increase in
intramuscular pressure, which in turn reduces
oxygen levels in the muscle.10 Because slowtwitch muscle fibers require oxygen to function
properly, lower oxygen levels force a shift from
slow-twitch to fast-twitch muscle fibers despite
the fact that only light resistance is being used.
Regardless of how it is accomplished, the recruitment of fast-twitch muscle fibers stimulates
satellite cells to rebuild and repair muscles.
To prove light resistance can build muscle
mass, researchers from McMaster University
measured the rate of muscle protein synthesis
before and after young subjects completed a
conventional heavy-resistance exercise program (performed at 90% of full effort) or a less
intense protocol in which subjects performed
four sets of 24 repetitions to volitional fatigue
(approximately one third of full effort).11 Surprisingly, the authors noted significantly more
muscle fiber production in the lower resistance
group. The only drawback to this study was that
the researchers evaluated athletic 21-year-old
males, who tend to build muscle mass easily.
To evaluate the ability of light-resistance
versus heavy-resistance protocols to increase
muscle mass in senior citizens, researchers from
Belgium12 measured muscle volume with a CT
scanner before and after a group of older adults
completed a 12-week training program (average
participant age, 70 years). The heavy-resistance
program included the usual two sets of 10 to
15 repetitions performed at near full effort. In
the light-resistance program, the seniors were
instructed to complete a fatiguing protocol of 60

light-resistance repetitions, followed, without
rest, with one set of 12 repetitions performed
slowly and with slightly higher resistance
(approximately 40% of full effort performed
at a moderate pace of one second up and two
seconds down). At the end of 12 weeks, follow-up CT scans confirmed both the heavy- and
light-resistance groups had increased muscle
mass by an equal amount. The authors stated
that prior to publishing their paper in 2013,
virtually no studies had been performed using
high-repetition protocols.
More recent research shows it is possible
to build muscle mass using light resistance
provided by body weight alone.3 In this 2018
study, researchers from Japan had 88 men and
women aged 70 years or older participate in a
weight-training program in which they performed two sets of 10 to 14 repetitions daily for
12 weeks. The subjects used body weight alone
and performed the movements very slowly
(four seconds up and four seconds down). At
the end of the 12-week training program, in
addition to significant increases in muscle mass,
participants also had decreased hip and waist
circumference and decreased abdominal fat.
The authors claim their success was related
to the total time the muscles were contracting
during their protocol. Even though the loads
were light, the four-second up and four-second
down time resulted in a total of 1,344 seconds of
muscle contraction time per week (12 repetitions
x 8 seconds x 2 sets x 7 times per week). The
authors suggest the long total contraction time
is what creates muscle mass, not the amount of
Continued on page 35
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Workout Routine to
Increase Muscle Mass
The following routine, which can
be applied to any specific muscle
group, takes about five minutes
to complete and should be
performed two to three times per
week. Because the body adapts
to specific exercise protocols,
vary sets and repetitions on 12week cycles. Some of the sets
should be performed quickly and
some slowly. Hold some positions
isometrically for 5 to 10 seconds.

Figure 2. Satellite cells
surround muscle fibers
(especially fast-twitch muscle
fibers) and are responsible
for muscle repair. Partially
modified with permission from
Michaud.18
Photo courtesy of Wikimedia Commons

resistance. This study is remarkable because the
participants had no prior experience with weight
training, the exercises were performed at home
(taking less than 15 minutes each day), and at
the end of the study, only two of the 88 people
involved had dropped out.
The most important component of all of
these exercise protocols is that light weight
is repeatedly lifted until the involved muscle
is fatigued. In some situations, the involved
muscles fatigued after one set of 60 repetitions
performed at about 15% of full effort. In other
situations, the involved muscles fatigued after
24 repetitions performed at about 30% of full
effort. Regardless of which fatigue protocol is
chosen, the rest periods between sets should
be short (less than 30 seconds), as this may
increase the number of muscle fibers recruited
in subsequent sets.10 The more muscle fibers
recruited with each set, the more satellite cells
work to stimulate remodeling. Apparently, long
rests between sets allow for the restoration of
blood flow, which restores circulation and allows
the body to go back to using slow-twitch muscle
fibers. A growing body of research suggests that
muscle hypertrophy can occur with loads as low
as 15% of full effort as long as the total contraction time is prolonged.13-15

Increased muscle remodeling with prolonged contraction times explains why isometric
contractions are so effective at building muscle
mass.16 For unknown reasons, muscle remodeling occurs more quickly when muscles are
isometrically contracted in their lengthened
positions. To prove this, Australian researchers
had subjects perform a series of five-second
isometric contractions with their muscles either
stretched or shortened.17 After six weeks of
training, muscle volume was measured using
MRI. The authors noted that the muscles which
were isometrically contracted in their lengthened positions had significantly more mass. It is
possible that stretched muscles are under greater physiological stress, which has been proven
to increase protein synthesis.
The latest research on muscle function
proves that it is easy to build muscle mass as
long as muscles are contracted for extended
periods of time. However, the amount of rest between sets must be kept to 30 seconds or less in
order to limit the restoration of blood flow.
Dr. Michaud is in chiropractic practice in Newton,
Massachusetts, and is the author of Human
Locomotion: The Conservative Management of
Gait-Related Disorders. He discloses that he is the
owner of www.humanlocomotion.org.
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Warm up with one set of 60
repetitions. This will increase
muscle pressure and force a shift
to fast-twitch muscle fibers.
Perform three sets of 24
repetitions to fatigue with less
than 30 seconds rest between
each set.
Perform one 60-second isometric
contraction with the muscle held
in a stretched position.
For a more challenging workout,
perform four sets of 80 lightresistance repetitions. This
protocol has been proven to
strengthen tendons in high-level
athletes.14
The most important factor is to
begin strength training early in
life because it is not possible
to increase the total number of
muscle fibers in the body; it is
only possible to maintain existing
muscle fibers.

Continued on page 36
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Consider the Benefits of Gastrocnemius Recession for
Recalcitrant Plantar Fasciitis
Surgical management of
recalcitrant plantar fasciitis
has largely been limited
to plantar fasciotomy. A
potential alternative is
effective, relatively safe,
and reliable gastrocnemius
recession, which addresses
the effect of gastrocnemius
muscle contracture on these
patients.
By Joseph G. Wilson, DPM, T. Craig
Wirt, DPM, PhD, Jonathan L. Hook,
DPM, MHA
Plantar fasciitis is the most common cause of
plantar heel pain, with more than 1 million people seeking medical treatment for this complaint
each year in the United States alone.¹ Inflammation of the plantar fascia and pain associated
with it can be debilitating.
Anatomically, the plantar fascia is a broad
aponeurosis that originates in the medial calcaneal tuberosity and extends distally to the level
of the metatarsophalangeal joints, with a lateral
band reaching the base of the fifth metatarsal.
This deep fascial band supports the longitudinal
arch of the foot and provides biomechanical
stability throughout the gait cycle.¹
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Key Messages
1. There is a proven strong correlation between gastrocnemius
contracture and plantar fasciitis, suggesting that the treatment of
fasciitis should address this underlying association.
2. Patients whose plantar fasciitis is associated with contracture of the
gastrocnemius muscle often benefit from targeted physical therapy
to stretch the posterior leg-muscle group.
3. Studies show that patients respond well to gastrocnemius recession
when plantar fasciitis is unresponsive to conservative therapies.

The precise etiology of plantar fasciitis is
unknown but is thought to be multifactorial.

tar fasciitis is decreased ankle-joint dorsiflexion

and hip and knee flexion, in which the muscle

Various studies point to risk factors such as

resulting from tight calf musculature, whether

relaxes. Consistent loss of ankle dorsiflexion,

sports or physical exercise, high body-mass

isolated gastrocnemius contracture or combined

even with flexion of the knee, is a sign of isolat-

index (BMI), age, prolonged standing, pes

gastrocnemius–soleus tightness. Differentia-

ed gastrocnemius contracture.1,5)

planus, increased subtalar joint pronation, and

tion of isolated gastrocnemius contracture and

decreased ankle-joint dorsiflexion.

gastrocnemius–soleus tightness is made clini-

recalcitrant, or both, when 6 to 12 months

Does posterior leg-muscle
tightness play a role in
plantar fasciitis?

cally, using the Silfverskiöld test.

of conservative treatment yield little or no

One of the most commonly cited causes of plan-

and knee extension, in which the muscle is taut,

1-3

1,4

4,5

(Based on

Plantar fasciitis is defined as chronic or

the knowledge that the gastrocnemius muscle

improvement.4,6 It is estimated that 10% of

originates in the posterior surface of the femoral

patients with acute plantar fasciitis progress to

condyles, the test compares the findings of hip

chronic symptoms.4
Several studies have demonstrated strong
Continued on page 40
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correlation between gastrocnemius contracture
and plantar fasciitis, suggesting that treatment
regimens for plantar fasciitis should address this
important underlying association:
■ Patel and DiGiovanni, in a prospective study,
looked at the percentage of patients with diagnosed plantar fasciitis who also had an isolated
gastrocnemius contracture.4 Of 254 patients,
84% (n = 211) had limited ankle dorsiflexion.
More specifically, 57% (n = 145) had an isolated
gastrocnemius contracture; 26% (n = 66)
had contracture of the gastrocnemius–soleus
complex; and 17% (n = 43) did not have any
limitation in dorsiflexion.4 Diagnosis was based
on a modified Silfverskiöld test, in which 1)
isolated gastrocnemius contracture was defined
as ankle dorsiflexion < 5° upon knee extension
that resolved when the knee was flexed to 90°
and 2) contracture of the gastrocnemius–soleus
complex was defined as < 10° of ankle dorsiflexion regardless of the position of the knee.
■ Labovitz and colleagues, in a prospective
cohort study of 210 feet, found a similar association between plantar fasciitis and tight gastrocnemius musculature.7 In a control group of 107
patients without plantar fasciitis, 51.4% (n =
55) had gastrocnemius contracture or gastrocnemius-soleus equinus, or both, compared to
the plantar fasciitis group (n = 103), in which
96.1% (n = 99) had associated contracture or
equinus.
■ Nakale and co-workers more recently examined the relationship between gastrocnemius
contracture and plantar fasciitis in a cross-sectional prospective study.8 The researchers looked
at 223 patients across 3 groups—those who
had:

was statistically significant (P <.001). In Group
1, the prevalence of gastrocnemius contracture
was 78.9% in acute plantar fasciitis and 80.6%
in chronic plantar fasciitis.

Conservative treatment
Ninety percent of patients respond positively
to conservative treatment of plantar fasciitis,
commonly consisting of posterior muscle and
plantar fascia-specific stretching; orthotics
interventions, including foot orthoses and night
splints; pharmacotherapy, including nonsteroidal anti-inflammatory drugs, oral methylprednisolone (e.g., Medrol Dosepak), and corticosteroid injections; and physical therapy modalities,
including extracorporeal shock wave therapy,
ultrasound, cryotherapy, and taping.2,3,6,9
Determining whether a patient has associated
contracture of the gastrocnemius muscle is
essential because these patients often benefit
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from a more-targeted physical therapy regimen
to stretch the posterior leg-muscle group.4,8

Operative treatment for
recalcitrant plantar fasciitis
Often, surgical intervention for plantar fasciitis
is indicated when 6 to 12 months of conservative treatment fail. Procedures include:
Plantar fascial release. In patients with
recalcitrant plantar fasciitis, a common surgical
procedure includes either partial or total release
of the plantar fascia from its origin at the calcaneal tuberosity, using either an endoscopic or
open technique, plus nerve decompression.2,4,6
However, several experts have postulated that
surgical release destabilizes the static supportive
forces of the longitudinal arch

; moreover, sur-

1,3,4

researchers have examined the advantages of
gastrocnemius recession—ie, releasing the
proximal medial head of the gastrocnemius
muscle—compared to the traditional approach
of direct surgical release of the plantar fascia:
■ Abbassian and co-workers were the first to
look at the effectiveness of gastrocnemius recession for the treatment of recalcitrant plantar fasciitis (defined as >1 year without improvement
in symptoms with non-operative treatment).3
Of 17 patients (21 heels) evaluated over a 3-year
follow-up, total or significant pain relief was
reported in 17 (81%) heels. Fifty-eight percent
(n = 10) of patients noted improvement 1 or 2
weeks after surgery; the remaining 42% noted

gical plantar fascial release can increase midfoot

improvement over 3 to 6 months. Subjective

and forefoot pressure during stance phase and

calf weakness was reported in 1 patient; 1 case

has been shown to cause collapse of the arch

of wound dehiscence occurred and resolved over

over time.1,8 In reporting the results of a study

2 weeks. Fifteen patients (88%) were satisfied

that looked at the function of the plantar fascia

with the outcome of the procedure and said

• no foot and ankle pathology (Group 3).

during the gait cycle, researchers cautioned that

they would recommend it to others who require

In total, 101 (45.3%) of patients had

procedures that include release of part or all of

treatment of plantar fasciitis.3

isolated gastrocnemius tightness: specifically,

the plantar fascia compromise efficient propul-

■ Monteagudo and colleagues, in their

36 of 45 (80%) in Group 1; 53 of 117 (45.3%)

sion during gait, due to the role of the plantar

retrospective study, reviewed the charts of 60

in Group 2; and 12 of 61 (19.7%) in Group 3.

fascia in transmitting force from the Achilles

patients with chronic plantar fasciitis, which

The difference in the prevalence of isolated

tendon to the forefoot.

they defined as pain and other symptoms

• a clinical diagnosis of plantar fasciitis
(Group 1)
• foot and ankle pathology other than plantar
fasciitis (Group 2)

gastrocnemius contracture among the groups
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Gastrocnemius recession. Several

Continued on page 42
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persisting > 9 months despite conservative
treatment.9 Patients were divided into 2 treatment groups:
• 30 received surgical treatment, entailing
isolated, proximal medial gastrocnemius
release (PMGR)
• 30 underwent partial proximal fasciotomy
(PPF)—ie, traditional plantar fascial
release.
Based on pain scores using a visual analogue scale (0, no pain, to 10, maximum pain),
patients in the PMGR group experienced an
average improvement from 8.2 preoperatively
to 1.8 at 6 months and then to 0.9 at 12 months
postoperatively, compared to scores in the PPF
group, in which the average score was 8.1 preoperatively and, postoperatively, 4.5 at 6 months
and 3.1 at 12 months. Patient satisfaction scores
reached 95% in the PMGR group; patients in
that group were back to work and prior sports
activities in, on average, 3 weeks. In the PPF
group, the satisfaction rate was 60%; patients
returned to work and sports after a significantly

1
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longer interval—on average, 10 weeks.

in the self-administered Foot Function Index,

Complications in the PPF group were

on average (from 66.4, preoperatively, to 26.5,

painful scars (5 patients), neuropraxia (1), and

postoperatively) and pain (on a visual analogue

superficial infection with wound dehiscence (1).

scale, a score of 8 preoperatively and 2 at final

In the PMGR group, 1 postoperative compli-

evaluation).6 Average time to return to work and

cation, a calf hematoma that resolved sponta-

preoperative activities was 8 weeks.
Complications included 1 case of sural neu-

neously, was reported.

9

These findings suggest that patients in the

ritis, which resolved spontaneously, and 1 case

PMGR group, compared to those who received a

of calcaneal stress fracture, which resolved with

PPF, had, on average, a higher patient satisfac-

treatment with a walking boot and weight-bear-

tion score, quicker recovery, and faster return to

ing restrictions.6

work and prior activities, and had a lower rate

Findings of this study suggest that, despite
high BMI and other comorbidities, patients

of complications.
■ Ficke and colleagues conducted a small-

respond well to gastrocnemius recession for

er study of 17 overweight and obese patients

treatment of plantar fasciitis that is unrespon-

(total cases, 18; average BMI, 34.7* [range, 26.6

sive to conservative therapies.

to 57.8]) who underwent gastrocnemius reces-

Conclusion

sion. The study population included 3 patients
with diabetic peripheral neuropathy, 4 with
Achilles tendinitis , and 3 active smokers. The

Recalcitrant plantar fasciitis can be a challenging pathology to treat; traditionally, surgical

researchers observed significant improvement

management has largely been limited to plantar

* Calculated as weight in kilograms divided by
height in meters squared.

reported a number of complications of plantar

fasciotomy. Of concern is that researchers have
fasciotomy, including persistent pain, medial
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shown that this procedure offers significant
improvement in pain, quality of life, activity
level, and speed of recovery, and causes minimal
complications. It is crucial, therefore, that
practitioners carefully evaluate plantar fasciitis
patients for associated gastrocnemius contracture and tailor nonoperative and operative
treatments accordingly.
Dr. Wilson is a second-year podiatric resident
at Mercy Hospital and Medical Center, Chicago,
Illinois, where Dr. Wirt is chief podiatric resident
and Dr. Hook is affiliated with the podiatric
iStockphoto.com 153548014

residency program. Dr. Hook also is in podiatric
practice, specializing in foot, rearfoot reconstruc-

arch collapse, incisional pain, and complex

tion, and ankle surgery, at Midland Orthopedic

regional pain syndrome; furthermore, the

Associates in Chicago.

satisfaction rate with traditional plantar fascial
release is only about 60%.4
Gastrocnemius recession is an effective,
relatively safe, and reliable procedure that
addresses the often underappreciated effect of
gastrocnemius muscle contracture on patients
with recalcitrant plantar fasciitis. Studies have

Disclosures: None reported.
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Patellofemoral Pain in Adolescents Presents a
Treatment Challenge
PFP is occurring as early
as late elementary school,
calling into question
traditional “overuse injury”
therapies
By Nicole Wetsman
Patellofemoral pain is a common condition
among adolescents, with nearly 7% of the
today’s adolescent population affected.1 It’s a particular burden for girls—it affects as many as
10% of adolescent female athletes2, and the pain
likely shuts them out of sports at a similar rate
to anterior cruciate ligament tears, said Frances
Gavelli, PhD, a staff scientist in the Functional
and Applied Biomechanics (FAB) Section at the
National Institutes of Health. “And the prognosis is much worse,” she said.
But despite the prevalence of patellofemoral pain in young athletes, and the damage it
can do, there’s very little information available
on the condition in that particular group be-

iStockphoto.com 475659235

cause nearly 95% of the research has been done
in adults.1
However, there’s increasing interest from

classification derived largely from a 1985 study

diagnosed patellofemoral syndrome at baseline

that determined that the pain was a “benign,

were more likely to also report pain at follow up

clinicians and researchers in patellofemoral

self-limiting condition,” that would resolve on its

than those with other types of knee pain—in-

pain in children, and particularly young girls.

own over time.3 However, a 2016 paper in the

dicating that the condition did not resolve on

American Journal of Sports Medicine compli-

its own. Furthermore, those with patellofem-

Patellofemoral pain presents differently in adolescents than in adults, and children’s continued
growth through puberty complicates the condition further. Efforts to understand patellofemoral pain in this population are designed to help
clinicians and trainers prevent and treat it while
keeping kids of both genders active in sports
and pain-free.
“It’s really starting to come to the forefront,”
Gavelli said.

Cause and effect
Until recently, the scientific community often
considered patellofemoral pain in adolescents
to be an overuse injury, Gavelli said. That

cated that perspective: the authors queried 504
adolescents with knee pain, following up two
years later, and found that those with pain from

Goal is to help
clinicians prevent and
treat it while keeping
kids of both genders
active in sports and
pain-free.

oral pain were more likely to have reduced or
stopped participation in sports than those with
other types of knee pain.4
In adults, the current leading theory for
the cause of patellofemoral pain is improper
tracking and kinematics in the lower extremity,
Gavelli said. Kinematics may play some role
in the genesis of the condition in adolescents,
as well, and any type of improper tracking is
likely to cause pain, she said. But the size of
the patella relative to the femur, the shape of
the patella, or other, structural issues might
be a factor as well. “You could have multiple
subgroups,” she said.
Continued on page 40
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What is increasingly clear, though, is that
patellofemoral pain in children and adolescents
should not be managed in the same way as

kids grow and go through puberty is a key area

subjects were entering adulthood. At follow up,

of inquiry.

the women reported that their symptoms had

Some early studies are starting to address

resolved, though not entirely; importantly, all

patellofemoral pain in adults. An analysis of

those questions. In a small, pilot study from

reported that they had reduced their physical

the literature published in 2015 in the journal

Carlson et al at the FAB Section at the National

activity levels. The results were published in

Sports Medicine showed that adolescents had a

Institutes of Health, researchers analyzed the

February 2017 in the Orthopaedic Journal of

different success rate from exercise treatment

kinematic patterns of ten adolescent female

Sports Medicine.6

than adults. “Kids are not just little adults,”
5

Gavelli said.
Still-unpublished research, in addition,
found that the abnormal lower limb tracking
patterns seen in adults with patellofemoral pain
were different than those seen in adolescents,
Gavelli said. “There appears to be kinematics

knees with patellofemoral pain when the
subjects were an average of 14 years old, and
then again when they were an average of 18.5
years old. The knees with pain had abnormal
tracking patterns at baseline and did not convert
to a more normal pattern at follow-up, when the

“It seems like reduction in pain was there,
but the kinematics hadn’t changed, which is
why pain didn’t go fully away,” said Gavelli, who
works with the study authors at the NIH. That
finding indicates that maltracking contributes to
patellofemoral pain but leaves room for overuse
to remain a factor. “It could be that there is an

unique to adolescents” she said. “And it’s really

overuse component, and when you reduce activ-

messy as they age into adulthood.”

ity, the pain does reduce,” Gavelli said. But it’s
possible that the pain doesn’t go away entirely

Pain, kinematics, growth
and puberty

because the tracking problems persist, she said.
“It’s likely a multi-part answer.”
An August 2018 study conducted by Myer

Patellofemoral pain can begin young, with cases
initially appearing in elementary and early

and published in the American Journal of Sports

middle school-aged kids—indeed, earlier in

Medicine added to those findings. The team

the maturation cycle than previously thought.

looked at the landing profiles of more than 500

“Most of the new cases are occurring in the

high school female athletes and classified them

younger, growing years,” said Gregory Myer,

by risk, at the hip or the knee, for developing

PhD, FACSM, CSCS*D, Director of Research

patellofemoral pain. Their mechanics were

and the Human Performance Laboratory for the

re-examined at follow up, and analysis showed

Division of Sports Medicine at Cincinnati Chil-

that the athletes who started with high-risk knee

dren’s Hospital Medical Center. Understanding
the way pain, and the causes of pain, change as

profiles stayed the same as they went through
iStockphoto.com 537469267

puberty. Athletes who started with high-risk
Continued on page 48

46

08.18

lermagazine.com

Finally... an effective and
affordable scanning solution
for foot orthotics.
CONVENIENT
EFFICIENT
PORTABLE

The Levy ® iPad scanner
offers clinicians a quick, easy
and accurate scanning
method for foot orthotics.
The intuitive software gives you the power, precision and control to include modifications and
select the device you prescribe from our complete catalog of products.

1-800-564-LEVY (5389)
LevyandRappel.com
339 10th Street
Saddle Brook, NJ 07663

Continued from page 46

hip profiles, however, saw their mechanics shift to low-risk after puberty.
“The hip group tended to get better with maturation,” Myer said. The
study did not track changes in pain between baseline and follow-up.7
The results from the two studies are not necessarily inconsistent,
though Myer’s study showed that mechanics changed during growth
XcelTrax™ is an affordable and comprehensive family of walking
braces providing support and comfort to help promote healing
for patients with mild to moderate foot and ankle injuries.
800.336.6569 | DJOglobal.com/procare

for one group, and the Carlson NIH study did not find any mechanical
changes. According to Gavelli, there are likely a constellation of factors
that could drive patellofemoral pain, and the causes might be different for
each individual patient. “We need to have a holistic approach,” she said.

Treatment and prevention
The emerging research suggests a need for new treatment approaches to patellofemoral pain in adolescents. “The original concept of overuse,
and to let them rest, may not be a good functional intervention,” Gavelli
MAXIMUM COMFORT

said. Removing kids from sports might help pain, but it could also have
a significant impact on other aspects of their health, their future in their
chosen sport, and their academic opportunities, she said. Playing through
significant pain isn’t a good strategy, either, so clinicians should work to
identify conservative treatment strategies that can return kids to their
chosen activity. “Like we do with ACL tears—can we repair it quickly
and let them play in a way that they’re not hurting themselves further,”
she said.
However, because the condition is multifaceted, there won’t be a
one-size-fits-all treatment. Researchers should study a roster of potential
therapies, and then determine in which kids they work and why. “Maybe
orthotics, or gait retraining, or strengthening,” Gavelli said. “Then, you
see which is best for each child. We’ll try one thing, and if it doesn’t work,

WIDER FOOT BED

we’ll try something else. You’ll have a list of options,” she said.
Myer’s study pointed to individualized treatment approaches, as

LOW PROFILE ROCKER

SHOCK ABSORBING,
EDGELESS SOLE DESIGN

well, indicating that girls with aberrant hip mechanics should be managed differently than girls with aberrant knee mechanics.
At the moment, however, it is not clear what the treatment options
might be; currently there is no evidence to say what might work. “I don’t
have a prescription yet,” Gavelli said.
Myer said he hopes to approach the problem from the other side, by
working to develop prevention strategies, rather than wait and react to
pain when it appears.
“We want to do specific training that can reduce the incidence of
[patellofemoral pain],” Myer said. It’s still to early to say what that might
be, but it would likely include strength and stability exercises, and might
be similar to the strategies used to prevent ACL tears. “We want to build
an athlete that can tolerate the demands of any sport,” Myer said.

Copyright © 2018 by DJO, LLC | MKT00-7232 Rev A
DJOGlobal.com

Individual results may vary. Neither DJO Global, Inc. nor any of its subsidiaries dispense
medical advice. The contents of this sheet do not constitute medical, legal, or any other type
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Because the condition can appear so young, preventative measures
should start early, before kids are fully grown, Myer said. By the time
young athletes reach and pass through puberty, there are already cases of
knee pain. “If we wait until late middle or early high school, we’re going
to be too late,” he said.
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is PFP itself a predictor for subsequent ACL injury? Br J Sports Med.
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3. Sandow MJ, Goodfellow JW. The natural history of anterior knee
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Neuromuscular and Kinematic Adaptation in
Response to Reactive Balance Training
This randomized controlled
study evaluated the
efficacy of slip-simulating
reactive balance training
compared to conventional
balance training in regard
to falls prevention.
By Anne Krause, Kathrin Freyler,
Albert Gollhofer, Thomas Stocker, Uli
Brüderlin, Ralf Colin, Harald Töpfer,
and Ramona Ritzmann

Introduction
Fall scenarios and related injuries among children, adults, and seniors constitute a major public health problem…. Fall prevention programs
have been established to counteract postural
instability through more effective compensatory
muscle activation in young and old populations
and to diminish consequential costs…. Reactive
balance training (RBT) is a novel intervention
that simulates the fall situation itself through the

iStockphoto.com 185002063

application of random, multi-directional displacements of the support surface. Crucial adaptive
skills for resisting falls can be acquired rapidly
among young and older adults through a single
session of RBT. Transfer effects persist beyond
the laboratory for fall situations encountered in
daily living; however, evidence for the effectiveness of RBT applied over several weeks is limited
and varies greatly regarding perturbation stimuli
in simulated fall-risk paradigms.
In contrast, conventional balance training

Key Takeaways
• P
 erturbation-related falls in response to slips or trips are major
causes of injury over the lifespan.
• N
 ot age, but the overall level of movement control, seems to be the
limiting factor to break a person’s fall.
• N
 euromuscular control can be acquired quickly by frequently
reproducing the unexpected nature of real-life slipping situations.

(CBT) has been validated to improve postural
stability and elicit functional and neuromuscular
adaptations beneficial for fall avoidance....
Comparing RBT to CBT from a biomechanical point of view, stabilizing torques are
shifted from distal to proximal. According to the
pendulum model, “punctum fixum” and “punc-

This article has been excerpted from “Neuromuscular and Kinematic Adaptation in Response to Reactive
Balance Training – a Randomized Controlled Study Regarding Fall Prevention,” by the same authors,
which appeared in Frontiers of Physiology; 2018;9:1075. References have been removed for brevity. Use is
per the Creative Commons Distribution 4.0 International License. To read the full article, go to
https://www.frontiersin.org/articles/10.3389/fphys.2018.01075/full

tum mobile” are exchanged from the support
Continued on page 52
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surface (CBT) to the center of mass itself (RBT),
challenging the subject to maintain equilibrium above an unstable moving support surface
(RBT) instead of oscillating around a fixed
ledger (CBT) (Figure 1). As a consequence, RBT
requires an accurate repositioning of the center
of mass (COM) utilizing rapid and appropriate
neuromuscular responses to regain a stable body
position after surface translation. Thus, RBT may
challenge reactive postural stability more than
CBT and may be more effective as an intervention to counteract falls.
Thirty-nine healthy sport students (24 females, 15 males, age 24 ± 3 years) participated
in the study.… Volunteers who performed any
other kind of balance training or were suffering
from acute injuries or neurological irregularities
were excluded.… Participants were randomly
divided by “matched-pairs” into either an RBT
or CBT group. Matched-pairs were determined
prior to the interventions based on postural
sway measures….
Two protocols were used in a random order
to assess the ability to compensate for stance and
gait disturbances in stumbling situations after the
interventions…. In protocol 1, training-induced
effects on postural reactions in a static balance
setting were investigated, while, in protocol 2,

Figure 1: Study overview and models comparing conventional versus reactive balance training. Comparison
of the 2 training paradigms on the basis of pendulum models (Winter, 1995; Schmitt, 2003) with the
conventional training (CBT) describing a single inverted pendulum, while participants in the reactive balance
training (RBT) group oscillate around the fixation point located within the center of gravity. In this randomized
controlled study, baseline data collection was followed by a random “matched-pair” assignment of 39
volunteers to either the CBT group or RBT group. Before and after 4 weeks of training, measurements were
conducted to assess changes in fall-related risk factors.

a dynamic test setting during locomotion was
investigated. Electromyograms (EMGs) of 4 leg
muscles as well as ankle, knee, and hip joint
kinematics were recorded during both settings
before and after the interventions (Figure 2).
For both groups, the training interventions
lasted 4 weeks and comprised 3, 20-minute
sessions per week.…
• RBT was performed on an
electromagnetically driven swinging
platform generating surface translations in
the horizontal plane.
• The CBT group trained with conventional
balance devices, including unstable surfaces
ranging from easy to more challenging
postural demands.

sudden perturbations as they occur during stumbling, posterior translations of the support surface
were induced randomly to the left leg during
static monopedal stance.… Fifteen displacements

rium as quickly as possible.
For both protocols, trials were repeated in
case of balance loss.

equilibrium as quickly as possible.

• To obtain neuromuscular outcome data,
surface EMGs of the left soleus (SOL),
tibialis anterior (TA), biceps femoris (BF),
and rectus femoris (RF) were recorded.

Protocol 2: Marching in place
perturbation

• To assess kinematic outcomes, ankle, knee,
and hip joint angles were recorded with
monoaxial electrogoniometers.

For functional testing, participants marched in

• To determine statistical differences within
the independent variable groups (RBT
group versus CBT group) and time (pre
versus post), a repeated-measures analysis
of variance (rmANOVA) was conducted.
Dependent variables were iEMG data (SOL,
TA, BF, RF), latencies (SOL, BF, RF) and
angular excursion, and velocity (ankle, knee,
and hip joint).

were induced randomly. Participants were asked
to sustain balance on 1 leg (right) and to stabilize

place with the left foot stepping on the movable
platform. Fifteen displacements were induced
randomly after trespassing a light barrier so
that the support surface was translated during

Protocol 1: Stance
perturbation

full-weighted foot contact unexpected in time.

To determine compensatory reactive responses to

balance after perturbation and to stabilize equilib-

Gait pace was controlled and standardized by a
metronome.… Participants were asked to sustain

Continued on page 54
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Results
Protocol 1 – Stance perturbation
Neuromuscular Activity
• Significant time effects for both groups could be shown for RF in
SLR and MLR, indicating higher activation amplitude after the
training intervention.
• For the RBT group, reflexive BF muscle activity showed a tendency
toward augmentation in SLR and LLR.
• Interaction effects (time x group) were observed for SOL, TA and RF
in long latency responses (LLR).
Muscle Onset Latencies
• Onset diminished significantly for the stance perturbations in RF, BF,
and SOL in the RBT group and in SOL for the CBT group.
Kinematics
The rmANOVA revealed significant time effects in response to training:
• Ankle angular velocity decreased for both groups.
• Knee joint amplitude increased for both groups in response to
training.
• Hip angular velocity was reduced after RBT only.
Significant percentage changes in neuromuscular and kinematic data
were more pronounced after RBT compared to CBT, which is illustrated
in larger effect sizes ranging between medium to large sizes for RBT and
small to medium sizes for CBT.

Protocol 2 – Marching in place perturbation
Neuromuscular Activity
• The rmANOVA revealed significant time effects for both groups
• SOL iEMG activity increased in SLR only
• RF iEMG activity increased in SLR and MLR.
• For RBT, muscle activity of RF, BF, and SOL was enhanced in
LLR120–150 and LLR150–210 significantly.
• For CBT, shank muscle activity increased significantly in LLR120–150
and showed a tendency in LLR150–210. In the thigh, muscle
responses increased in RF only.
• Larger effect sizes were reached for CBT versus RBT in the SLR
(large versus medium effect sizes). In the MLR, greater effect sizes
were evident for RBT (medium to large effect sizes). In LLR120–150,
in almost all muscles, effect sizes reached large effects; in LLR 150–
210 this is still true for SOL for RBT.
Muscle Onset Latencies
• Onset latencies diminished significantly in RF and BF in the RBT
group.
• No significant changes were manifested for the CBT group.
Kinematics
• The rmANOVA revealed a significant time effect illustrated in
reduced ankle

Figure 2: Outcome measures during posterior perturbation of a
representative participant. Recording of neuromuscular data (bottom) and
kinematic data (middle) during posterior translation of the support surface
(top) were carried out. For muscular activation, the soleus (SOL), tibialis
anterior (TA), biceps femoris (BF), and rectus femoris (RF) muscles were
measured during short- (SLR), medium- (MLR), and long-latency responses
(LLR) after perturbation onset. Simultaneously, joint excursions of the ankle,
knee, and hip joint were assessed.

Continued on page 56
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angular velocity for both groups.
• For the RBT group, hip angular velocity also
decreased.
• Effect sizes of significant percentage changes
ranged from medium to large for RBT and
from small to large for CBT.

Discussion
The outcomes of this study outline reflex phaseand segment-specific adaptations dependent on
the context of the movement task: (a) a facilitation of neuromuscular activation in shank and
thigh muscles was accompanied by (b) a reduced
muscle onset latency and (c) a decline in angular
velocity for the hip and ankle joint. Even though
no interaction effects could be observed comparing RBT to CBT for the early reflex phases, effect
sizes of RBT were more pronounced for recovery
response adaptations with a greater emphasis on
the proximal body segment. Thus, the following
hypotheses are verified with the constraint that
modified adaptations occur after both trainings:
Improvements induced by RBT in dynamic stabilization after perturbation ameliorate
neuromuscular control for slip recovery characteristics, comprising (a) an elevated reflex activity
in the shank and thigh muscles and (b) enhanced
kinematic segmental stabilization to compensate
for the disturbing stimulus during stance and
marching in place perturbation.

Neuromuscular enhancement

lization, a consolidation of COM vertically above

compensatory forces to restore equilibrium after

the support surface, and might, therefore, reduce

slips and stumbles, and participants benefit from

the risk of falling during slips and stumbles.
With an emphasis on the later reflex phases
(120 ms after perturbation), next to muscle activation in SOL-RF, and TA and BF activities were
raised for both groups….
Significant interaction effects and greater
effect sizes for RBT versus CBT indicate intervention-dependent adaptations.

a 2-segment strategy to restore postural equilib-

Joint kinematics and multisegmental strategy
Studies show that falls can be significantly
reduced by reducing fall risk factors…. Augmented ankle and hip joint velocities have been
identified as distinctive in fallers and vice versa;

rium and stabilize the trunk to prevent falling.
During marching in place perturbation, early activation of distal and proximal activity is achieved
after both training interventions, but effect sizes
are even greater after CBT.… CBT purposefully
acts on the distal body segment, making use of
the knee joints, which allows for the stabilization
of the COM within critical trajectories and thus
may reduce fall incidence.

Limitations
The methodological approach of this study was
carefully chosen; however, there are 3 limiting

reduced hip and ankle joint velocities have been

aspects:

identified as distinctive in non-fallers….

1. This investigation is limited to neuromuscular

Participants frequently exposed to the fall

adaptation in healthy adults with excellent

situation in training—as it occurs during RBT—

motor control skills. While it is an ideal pop-

may learn from the risk situation, adapting their

ulation to investigate fall avoidance during

motor behavior…to counteract postural deterio-

stumbling situations, actual fall incidences

ration and restrict joint movement and velocity.

were not observed, which is why a differentia-

Thereby, significantly elevated knee deflections—
well pronounced after RBT and CBT—are in line
with evidence during stance perturbation and

tion of kinematic and neuromuscular characteristics cannot be provided.
2. Simulation of stumbling executed in laboratory

paradigms is always biased. Participants had

slipping situations in locomotion.…
Greater effect sizes after RBT indicate
that this training caused a pronounced shift in
multi-segmental organization using a stiff ankle
joint for immediate compensation, a deflected

to be informed about possible stumbling situations, so they knew that a fall-risk situation
could occur.
3. Due to evidence, 2 effective training regimens

Both training modalities achieved an enhance-

knee for the reacquisition of a stable COM, and

for postural control were compared. The

ment in iEMG activity concomitant with reduced

reduced hip joint velocities to control COM and

effectiveness of both trainings might be why

onset latencies in relevant sets of muscles that

trunk movements to achieve fast balance recovery

interaction effects in fastest reflex responses

antagonize the perturbation stimulus. Thereby,

and safe body equilibrium.

were missing.

marching in place perturbations were compensatin the distal body segment.… Enhanced SOL

Distinction RBT and CBT and
functional relevance

activity without any changes in TA activity might

With neuromuscular control being the relevant

be a result of a training-induced improved inter-

aspect to determine the quality of postural

aptations being task-specific…. Neuromuscular

muscular coordination associated with a reduced

response, adaptations of both interventions might

control can be acquired rapidly by frequently

antagonistic co-activation and a greater rate of

be associated with a reduced fall incidence that

reproducing the unexpected nature of real-life

force development.

could be relevant for fallers across the lifespan.

slipping situations within 4 weeks.

ed by quickly delivered reflex activations (SLR)

Concomitant to shank muscle activation,

During stance perturbation, RBT- as well as

Conclusion
Both training modalities improved reactive
balance recovery after perturbations with ad-

Future investigations are needed to inves-

knee extensors (RF) were activated faster and

CBT- enhanced RF activity and concomitantly

tigate whether high-risk fallers such as children

more distinctly in early reflex phases (SLR and

reduced joint velocities in the proximal limb

and the elderly could benefit from RBT as a

MLR) during marching in place perturbation.

segment (knee and hip), but greater effects could

special form of CBT by counteracting age- or

be observed after RBT.… The musculature of

disease-associated degeneration of neuromuscu-

the proximal segments is well known to generate

lar and kinematic strategies.

Enhanced knee extensor activation, in terms
of fall prevention, could lead to segmental stabi-
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Noteworthy products, association news, and market updates

PT ASSESSMENT,
REFERRALS BY ER STAFF
AFTER A FALL MAY
REDUCE REVISITS

FRACTURE BOOT

In 2014, about 2.8 million older adults visited
the emergency room (ER) for a fall-related
injury. Some estimates show that 25% of older
adults visiting the ER for a fall returned for at
least one additional fall-related visit, and 15%
of those older adults died within the following
year. A new study, published in the Journal of
the American Geriatrics Society, suggests that
ERs could play an important role in lowering
fall-related ER revisits. That role is primarily to
connect people treated for a fall to appropriate
follow-up care.
Researchers from West Health Institute,
La Jolla, CA, used Medicare claims data to
explore whether older adults who received
physical therapy (PT) services while in the ER
for a fall experienced fewer fall-related revisits
to the ER; PT services in the ER can include
getting information, a diagnosis, and a referral
for follow-up PT care after discharge. The researchers compared differences in 30- and 60day ER repeat visit rates among those who did
and did not receive PT services in the ER after
a fall. They found that receiving PT services
in the ER during an initial visit for a fall was
linked to a lower chance of returning to the ER
for another fall within 30 and 60 days.
This work builds on a body of knowledge
that shows when older adults follow special PT
or exercise routines after a fall, they can reduce
the risk of recurrence. Despite these findings,
PT assessments and referral services remain
rare in the ER.
“In our sample, only 3.2 percent of older
adults who had a fall-related [ER] visit received PT services during that visit,” said the
researchers.

Elite Orthopaedics, Inc., offers the Pro Select
Walker Series fracture boot, which is available in
Air and Non-Air configurations. The Pro Select
is ultra-lightweight, registering 10-15% lighter
than comparable fracture boots, and features an
ultra-low heel height that helps prevent external
hip rotation while facilitating a stable, natural
gait. The boot is designed with flared uprights
to reduce ankle rotation, an extra-wide bed to
promote patient comfort and stability, and a
shock-absorbing sole for reduced impact on heel
strike. The textured tread, non-skid sole provides
maximum grip, and liner patches offer additional
strength during patient use. Boots can be customized with a company logo.
Elite Orthopaedics, Inc.
800/284-1688
elite-ortho.com

CMT PATIENTS
EXPERIENCE IMPROVED
GAIT, BALANCE WITH AFO
USAGE

Use of orthoses can help improve the gait and
balance of patients with Charcot-Marie-Tooth
(CMT) disease, but patients don’t always follow
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recommendations for their use, a review study
has found. The study, “The Role of Orthotic Service in Modern Rehabilitation of Patients with
Charcot-Marie-Tooth Disease,” was published
in the July issue of Journal of Biosciences and
Medicine.
Researchers analyzed current literature to
determine the effectiveness of orthotic management in habilitation of CMT patients. Several
studies found that orthotic usage was associated
with an improvement across various domains
including walking balance and performance,
preventing the foot from falling and reducing
the frequency of tripping, and improvement in
restoring bone-joint interactions. However, some
studies did not find any association between
orthoses and improvement in patients, indicating
the need for further research.
Next, researchers investigated the influence
of orthotic usage on balance and gait, two issues
linked to severe impairment in CMT patients.
One study indicated that the use of orthoses
was associated with increased gait velocity,
particularly in patients who wore polypropylene
and silicone orthoses. Another study found that
wearing AFOs led to improved balance and gait
performance, particularly when the orthoses
compensate for specific muscle deficits. Additionally, these researchers found that AFOs help
reduce both foot drop and compensatory movements while walking for this patient population.
The authors concluded that the orthotic usage
is associated with improving gait and balance in
CMT patients.
Researchers also investigated adherence to
orthoses and found that patient compliance was
low. In one study, only 5 out of 25 patients who
received recommendations to use orthoses actually used them. And 3 of those 5 people “hated”
them.
The studies would appear to suggest that
noncompliance stems from inadequate education
by the physician. When meeting with patients,
it is important for the physician to help patients
gain an understanding of orthoses and form adequate expectations of their use. The authors also
discussed the need to identify which orthoses are
best for patients at different stages of their disease. Another issue is the availability of orthoses
in different countries. Patients in some countries
don’t have access to orthoses, and many don’t
even know about their use. However, the authors
wrote, “the situation is changing for the better” as
more specialized internet resources are being developed to provide information for these patients.
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SMARTROLLER GUIDE
TO OPTIMAL MOVEMENT,
SECOND EDITION

Smartroller Guide to Optimal Movement, Second
Addition, is available exclusively from OPTP.
The guide can be purchased alone or as a package set with the Smartroller foam roller, a twosided foam roller that helps promote balance,
awareness, and core strength while recognizing
tensegrity concepts. The book contains innovative and updated education and exercises for the
Smartroller foam roller and family of products,
including quick lessons, called “Smartroller
Shortcuts,” with links to online videos demonstrating the movements. Written by physical
therapist Stacy Barrows, PT, DPT, GCFP,PMA®-CPT, the book is intended for anyone who
wants to move with greater comfort, ease, and
mindfulness. The latest neuroscience and fascial
research make the guide relevant for instructors
and practitioners of physical therapy, Pilates,
Feldenkrais, and yoga.

disability is nearly 5 times as common among
middle-aged (45- to 64-year old) adults living
below the poverty level compared to those whose
income is twice the poverty level.
• It is more common for adults 65 years
and older with disabilities to have health insurance coverage, a primary doctor, and receive a
routine health checkup during the previous 12
months, compared to middle-aged and younger
adults with disabilities.
• Disability-specific differences in the ability
to access healthcare are common, particularly
among adults 18- to 44-years old and middle-aged adults. Generally, adults with vision
disability report the least access to healthcare,
while adults with self-care disability report the
most access to care.
“Research showing how many people have
a disability and differences in their access to
healthcare can guide efforts by healthcare providers and public health practitioners to improve
access to care for people with disabilities,” said
Georgina Peacock, MD, MPH., director of CDC’s
Division of Human Development and Disability.

CASCADE DAFO FAST FIT
BUG

One in 4 U.S. adults — 61 million people —
have a disability that impacts major life activities,
according to the “Morbidity and Mortality
Weekly Report” released by the Center for
Disease Control (CDC) on August 16. Mobility is
the most common disability type, affecting 1 in 7
adults under age 65 and about 2 in 5 adults age
65 and older.
Using data from the 2016 Behavioral Risk
Factor Surveillance System (BRFSS), this is
the first CDC report of the percentage of adults
across six disability types, listed here from most
to least common: mobility disability, cognition
independent living, hearing, vision, and self-care.
These data show that disability is more
common among women, non-Hispanic American Indians/Alaska Natives, adults with lower
income, and adults living in the South Census
region of the U.S. The report also shows that:
• The percentage of adults with disability
increased as income decreased. In fact, mobility
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The Swede-O Inner Lok 8 ankle brace features a
patented internal figure-eight strapping system,
which assures proper strap placement and simulates professional taping. The top strap covers
the laces and locks the figure-eight straps in position and offers a quick-release feature that allows
the user to easily remove the brace by loosening
the internal strapping system. The exclusive
dual-eyelet lacing system is offset to create a
pulley effect, keeping the brace tighter longer.
The full elastic back is comfortable against the
Achilles tendon and helps reduce irritation and
the potential for blistering, while the breathable
tongue helps keep the foot cool and comfortable.
The Inner Lok 8 is constructed from a comfortable, thin, lightweight durable ballistic nylon and
backed by a one-year-warranty.
Swede-O by Core Products International
800/365-3047
swedeo.com

OPTP
800/367-7393
optp.com

CDC: 1 IN 4 U.S. ADULTS
HAVE A DISABILITY

SWEDE-O INNER LOK 8
ANKLE BRACE

Cascade Dafo, Inc., creator of the original DAFO
(Dynamic Ankle Foot Orthosis), has added the
Fast Fit Bug to its line of prefabricated shoe
inserts. This low-profile shoe insert is designed
to control mild to moderate pronation. Partnered
with a supportive shoe, the Bug promotes a stable gait by raising the medial arch and bringing
the heel and forefoot to neutral. High-density
foam distributes pressure evenly and conforms
to unique contours for optimal comfort and
alignment, with minimal volume in the shoe.
Optimizations, including posting and wedging,
can be built in for additional foot support or
leg-length discrepancy. The easy sizing method
measures the existing shoe insole instead of the
foot for a reliable fit. Child to adult sizes: 4–13
inches (0.25-inch increments). Like Cascade
Dafo’s other products, the Bug is backed by a
90-day warranty.
Cascade Dafo, Inc.
800/848-7332
cascadedafo.com

LSUHEALTHNO STUDIES
INNOVATIVE APPROACH
TO IMPROVE WALKING IN
CHILDREN WITH CP
Noelle Moreau, PhD, PT, an associate professor
of physical therapy at Louisiana State University
Health New Orleans (LSUHealthNO) School
of Allied Health Professions, has received a
$2.5 million grant to study the effectiveness of
an innovative approach to improve the ability
of children with cerebral palsy (CP) to walk.
Moreau will investigate the effects of power
training combined with interval treadmill
training, known as PT3, on functional walking
capacity, muscle performance, and architecture.
PT3 is a combined impairment and task-specific
approach that targets muscle power deficits
specifically, “a key ingredient that is missing from
current clinical practice for children with cerebral
palsy,” said Moreau.
The study, funded by the National Institute
of Child Health and Human Development,
seeks to determine the immediate and retention
effects of PT3 on functional walking capacity
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in ambulatory children with CP, quantify the
effects of treatment on muscle architecture and
performance, and directly capture the effect of
treatment on community-based walking activity
and participation using novel, mobile-sensing
technology. The LSUHealthNO site of the
multi-center clinical trial will enroll 24 ambulatory children with CP who are between the ages of
10 and 17. Participants will be randomly assigned
to receive either PT3 or an equivalent dosage
of traditional strength training combined with
traditional treadmill training for 24 sessions, 3
times per week for 8 weeks.
“This intervention represents a paradigm
shift in clinical practice by addressing the specific
underlying muscular mechanisms responsible for
walking limitations in this group, incorporating
task-specific training of walking, and focusing on
developmentally appropriate pediatric walking
activity patterns, rather than adult patterns, that
require muscle power to be generated through
high-speed intervals,” said Moreau.

JMS PLASTICS
FIBERGLASS CASTING
TAPE

JMS Plastics Supply, Inc., introduces J-Cast, a
new orthopedic fiberglass casting tape that is
simple to mold and comfortable to wear. J-Cast
is designed to offer excellent ventilation and less
irritation than similar existing products and is
engineered to be easy to apply and to provide superior adhesion and outstanding X-ray transmittance. The orthopedic fiberglass casting tape is
available in multiple sizes: 2-, 3-, 4-, and 5-inch
widths by 4-yards long. The long-lasting casting
product has a 3-year shelf life to maximize return
on the dollar.

operations in the Pacific Northwest.
• Rainier Foot and Ankle Associates, 853
Watson St. N., Suite 100, Enumclaw, WA, a
new private practice established by Christopher Bock, DPM, recently opened its doors for
business.

KYBOOT SWISS AIRCUSHION SHOE

Foot Management
800/HOT-FOOT (468-3668)
footmanagement.com

The kyBoot Swiss-made air-cushion shoe is
designed to create an unprecedented level of
comfort during walking. The Walk-On-Air sole
provides a floating-like experience due to its soft,
springy, air-cushion properties, while allowing
the user to feel every detail of the floor. The
kyBoot reportedly relieves strain on joints and
relaxes back muscles; strengthens the foot, leg,
and core muscles; increases calorie expenditure;
activates the leg and vein circulation; and stimulates foot-brain connection. Wearing the kyBoot
as an everyday shoe improves posture and gait.
Addressing the feeling of heavy, tired legs, and
the shoe has been designed to help with a wide
spectrum of complaints, from plantar fasciitis to
neuropathic pain.
kyBoot Walk on Air
855/260-2468
kyboot.shoes.com

PERFORMANCE
GRAPHITE ORTHOTIC

JMS Plastics Supply, Inc.
800/342-2602
jmsplastics.com

CLINIC OPENINGS
• Ageility Physical Therapy Solutions
opened four new clinics throughout the state
of Washington during August. The clinics are
located in Shelton, Bremerton, Burlington,
and Mount Vernon and mark Ageility’s first

strength and flexible modulus means Performance Graphite does not fatigue, creep, or settle
over time. This material is intended to serve as
an ideal combination for flex and function. Foot
Management designed the Performance Graphite
Orthotic with athletes and low-volume shoes in
mind, though it is also easily used with everyday
shoes. This material allows the orthotic to cradle
the foot, which helps to minimize and equalize
excess pressures. Performance Graphite comes in
three rigidities: semi-flexible, semi-rigid, and rigid. This orthotic is available in met head, sulcus,
and full length, with widths to fit cleats, athletic,
street, and dress shoes.

Foot Management’s latest technology allows
engineered nylon to be blended with carbon
graphite to produce Performance Graphite.
This blend creates a lightweight shell that offers
functional control with less bulk. High tensile
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SIGVARIS
COMPREFLEX REDUCE
ENHANCEMENTS AND
ACCESSORIES

Sigvaris has launched new accessories and
upgrades for its CompreFlex Reduce product
portfolio. The CompreFlex Reduce system is
designed to be a comfortable, easy-to-don-anddoff, inelastic wrap for patients with medically
complex edema, including lymphedema. It is
available in black and beige, and includes thigh,
knee, below-knee, and boot components that can
be used together for total leg coverage. Replacing
traditional bandage wrapping, the CompreFlex
Reduce garment is customizable at the site of
care, easy to assemble, and simple to adjust
during wear. New tension tabs and a Tension
Record Booklet allow for consistent garment
adjustment. New accessories include a hip attachment for the thigh garment and a lobe strap.
Zippered seams on the thigh and below-knee
components are now narrower for greater patient
range of motion. An optional cutout guide for the
knee allows for even more patient comfort.
Sigvaris
770/631-1778
sigvaris.com
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The Future Is Knocking

IL PASSES LAW TO
FACILITATE ACCESS TO
PT SERVICES

NOVEL SENSORS COULD ENABLE
SMARTER TEXTILES
A next-generation smart textile has
been developed by a team of University of
Delaware (UD) engineers using light, flexible, breathable carbon nanotube composite
coatings on a range of natural and synthetic
fibers, such as Kevlar, wool, nylon, Spandex,
and polyester. Fabric coated with this sensing technology could be used in future smart
garments where the sensors are stitched into
clothing or slipped into the soles of shoes
for detecting human motion. One potential
application of the sensor-coated fabric is to
measure forces on an individual’s foot while
walking. This data could help clinicians
assess imbalances after injury or help to
prevent injury in athletes.
The discovery is reported in the
journal ACS Sensors, wherein the engineers
demonstrate the ability to measure pressure
ranging from the light touch of a fingertip to
being driven over by a forklift.
Nerve-like electrically conductive
nanocomposite coatings are created on
the fibers using electrophoretic deposition
(EPD) of polyethyleneimine functionalized
carbon nanotubes. “The films act much like
a dye that adds electrical sensing functionality,” said Erik Thostenson, PhD, an
associate professor in the UD Departments
of Mechanical Engineering and Materials
Science and Engineering. “The EPD process
developed in my lab creates this very uniform nanocomposite coating that is strongly
bonded to the surface of the fiber. The
process is industrially scalable for future
applications.”
The nanocomposite coating developed by Thostenson’s group is flexible and
pleasant to the touch and is just 250–750

nanometers thick — about 0.25% to 0.75%
as thick as a piece of paper. This would only
add about a gram of weight to a typical shoe
or garment. Furthermore, the materials used
to make the sensor coating are inexpensive
and relatively ecofriendly since they can be
processed at room temperature with water
as a solvent. Existing techniques, such as
plating fibers with metal or knitting fiber
and metal strands together, can decrease the
comfort and durability of fabrics, said Thostenson, who directs UD’s Multifunctional
Composites Laboratory.
Thostenson’s research group is collaborating with Jill Higginson, PhD, a professor
of mechanical engineering and director of
the UD Neuromuscular Biomechanics Lab,
and her group as part of a pilot project with
the goal of seeing how these sensors, when
embedded in footwear, compare to biomechanical lab techniques such as instrumented treadmills and motion capture.
Sagar Doshi, a UD doctoral student in
mechanical engineering, is the lead author
on the paper. He worked on making the
sensors, optimizing their sensitivity, testing
their mechanical properties, and integrating
them into sandals and shoes. He has worn
the sensors in preliminary tests, and so far,
the sensors collect data that compares with
that collected by a force plate, a laboratory
device that typically costs thousands of
dollars.
This technology could also be
promising for sports medicine applications,
post-surgical recovery, and for assessing
movement disorders in pediatric
populations.
Thostenson demonstrates
how a sensor could be
placed inside a shoe to
detect pressure.

On August 16, Illinois Governor Bruce Rauner
(R) signed House Bill 4643, which allows consumers to pursue and begin physical therapy
(PT) services without a doctor’s referral while
still ensuring professional medical oversight safeguards. The law, effective immediately, permits
physical therapists to evaluate clients and determine a treatment plan without first having to
submit a diagnosis for a healthcare professional’s
approval, speeding the path to relief and healing.
The reductions of prescriptions for pain medication and healthcare costs have been cited as two
additional benefits of the new law.
Under the legislation, a physical therapist
providing services without a referral from a
healthcare professional must notify the patient’s
treating healthcare professional within 5 business days that the patient is receiving PT. This
does not apply to those seeking PT for general,
non-injury-related fitness or wellness.

Credit: Photograph by
Kathy F. Atkinson, courtesy
of UD.
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OrthoRite

orthotics

a lw ay s a s t e p a h e a d

Graph-Rite
The Graph-Rite
Gr
can be used
for most applications including
sports. It enhances
biomechanical correction
using a lightweight, thin
material. Manufactured for the
active patient or athlete who
cont in tighter fitting
needs control
foot gear.

Ortho-Rite
INCORPORATED

Dress-Rite

Sport-Rite

Walk-Rite

Children’s Line

Leather Line

65 Plain Ave.
New Rochelle, NY 10801
(800)473-6682
(914)235-9697 Fax
info@ortho-rite.com

IT’S

2

A Classic Done Right!
Supremely fashionable, easy-going and a great choice for any
man of distinction, our handsome Hudson Chukka is built to

1

the exacting standards that have made Apex footwear the

3

therapeutic brand of choice for millions.
Features:
1

Luxurious full-grain, oiled leather upper

2

Breathable, open-air, moisture wicking
polyester mesh lining

3

Polyurethane lug outsole for

4

cushioning, traction, and stability
4

An advanced EVA performance
insole for maximum comfort

5

1/4” removable depth for perfect ﬁt
and to accommodate orthotic inserts

Meets Medicare PDAC speciﬁcations

5
Model: LT410M
Sizes: 7-13, 14
Widths: Medium (C/D) | Wide (E/2E) | X-Wide (3E/4E)

Available at SafeStep
800.201.9132 | SAFESTEP.NET
TM

