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From the editor:
A new normal  

When parent magazine LER first covered the idea that
pushing kids with mobility impairments toward a “normal”
gait—both in therapy and in their lives—could have both
positive and negative consequences, I instinctively got it.
(See, “The value of walking in children with CP: A matter 
of perception,” LER, January 2013, page 14.)

That’s because my closest friend’s 8-year-old
daughter, who was adopted from China and has several physical and emotional
issues, had just announced she was done with therapy and doctors forever. She
said, “I know I’m broken, but I’m tired of being fixed.” She was refusing therapy
for convergence insufficiency, in which the eyes don’t work together well during
near vision and which can seriously impede one’s ability to read and learn.  

Since first bringing her home, my friend had taken her to more than a
dozen doctors and therapists, most of whom had helped her child make great
strides. But the child had also absorbed a message: The things that are wrong
with me are bad, and so am I. 

This dynamic can leave both parents and practitioners unsure of the best
way to deliver needed care, including gait therapy. Our story in this issue,
“Improving gait without making kids feel ‘broken,’” page 11, provides some
lower-extremity specific context and advice. One of the experts interviewed,
Paul Jordan, DPM, emphasizes that he cares much less about normal gait than
about kids being able to do the things they want to do. 

He encourages them to try whatever activity inspires them. He notes, 
“They don’t care if they do an activity differently, they just want to do it.”

Last night I read about Matt Stutzman, who will soon compete in the
Paralympics in Rio. Stutzman, born without arms and known as the “armless
archer,” won a silver medal in the 2012 Paralympics. He aims and releases the
bow in a complex series of moves involving his jaw and feet—and with incredible
accuracy.  

His mom noted on his web page, “Our family strategy was to allow Matt the
freedom to try almost anything if he could accomplish it under his own steam.” 

These are attitudes that could change the future of kids with gait impairments. 
Emily Delzell, Senior Editor

:
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Bilateral long-jump practice
ups takeoff leg performance  
Benefits persist 3 weeks after training       
By Katie Bell

Bilateral practice should be established
early in youth long-jump training programs
to improve the jumping performance of
their dominant (takeoff) leg, according to
research from Karlsruhe, Germany, that
may have implications for other track and
field events. 

“Even though the exact integration of
training with the nondominant body side
[order, frequency, etc] is not clarified yet,
bilateral training per se seems to be rele-
vant,” said first author Anne Focke, PhD,
deputy director of the BioMotion Center at
the Institute of Sports and Sports Science
at Karlsruhe Institute of Technology.

The study included 61 athletes aged
6.75 to 13.5 years (mean ± SD: 9.66 ±
1.95 years). The athletes had 3.6 years of
track and field training on average and had
mastered the long jump’s main features.
Investigators used jumping distance in a
pretest to determine the participants’
dominant leg. 

Investigators placed participants into
two groups: a unilateral practice group
that practiced the long jump using only the
dominant leg for takeoff (n = 31, 16 girls)
and a bilateral practice group (n = 30, 16
girls) that used both the dominant and
nondominant legs alternately for takeoff.
Both groups underwent 12 weeks of 1.5-
hour, twice-weekly practice sessions that
consisted of a specific long-jump practice
and bilateral exercises for coordination,
stabilization, and sprinting. 

The unilateral and bilateral groups
completed the same practice workload
and did the same coordination, stabiliza-
tion, and sprinting exercises. 

In addition to the pretest, participants
completed a post-test after the 12-week
practice period and a retention test after
three weeks without practice. Each test
consisted of six long jumps, three using
each leg for takeoff in a randomized order.
Investigators analyzed the best jump of the
three in terms of distance. 

All participants improved their jump-
ing performance from pre- to post-test and

from post-test to retention test. The results
also suggested a superior effect on the
dominant leg’s jumping performance for bi-
lateral practice compared with unilateral
practice. The performance increase from
pretest was significantly higher for the bilat-
eral practice group’s dominant limb at both
post-test (5.2%) and retention test (7.4%)
compared with 3.4% and 4.5%, respec-
tively, for the unilateral practice group. 

The jumping performance of the
dominant leg from post-test to retention
test also increased more in the bilateral
training group than the unilateral group,
but to a lesser degree in both groups com-
pared with the change in performance
from pre- to post-test. Performance of the
nondominant leg was significantly higher
from pre- to post-test and post-test to re-
tention test in the bilateral training group,
but not in the unilateral training group. 

Bilateral training for unilaterally per-
formed sports like the long jump should
become normal practice, Focke said. 

“Practice of the nondominant side im-
proves the performance of the dominant
side and so is useful during an injury-break
or to avoid overtraining. Sadly, I would as-
sume that bilateral training is only in rare
cases an inherent part of the training, and
is dependent on the individual sport, divi-
sion, and coach,” she said. 

She also noted that bilateral practice
can produce a transfer of learning that can
prevent an increase of lateral asymmetries,
as well as improve performance of the
dominant takeoff leg as well as the non-
dominant leg. 

The European Journal of Sport Sci-
ence epublished the findings in February.

Commenting on the study, Brian
Mackenzie, BA(Hons), a Level 4 Perform-
ance Coach (Sprints & Combined Events)
and coach tutor/assessor in Birmingham
for British Athletics, the UK’s National gov-
erning body for track and field athletics,
agreed with the authors’ conclusion that
bilateral practice should be established
early in long jump training to improve the
performance of the athlete’s dominant leg.

Mackenzie added, “For maximum
muscle force development, use bilateral
training. When maximum force is not a pri-
ority, unilateral exercises can work well to
correct asymmetry.”

Discussing exercises that are specific
to jumping practice in youths and adoles-
cents, Mac kenzie said, “As their joints and
tendons have not fully formed, I focus on
the general skill of jumping for height [high
jump] and distance [long jump] with learn-
ing to jump with left- and right-foot takeoff–
the focus is more with technique in the run
up, takeoff, flight, and landing phases.” 

Katie Bell is a freelance writer based in
New York City.

Source:
Focke A, Spancken S, Stockinger C, et al. Bilateral
practice improves dominant leg performance in long
jump. Eur J Sport Sci 2016 Feb 10;1-7. [Epub ahead
of print]

“Bilateral training for

unilaterally performed sports

like the long jump should

become normal practice.”  

— Anne Focke, PhD 
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Surgery beats conservative care 
for first-time kneecap dislocations  
Less recurrence, better sports outcomes 
By Greg Gargiulo  

Trochlear dysplasia and

skeletal immaturity were 

risk factors for repeat

dislocation in both groups. 

Adolescent patients with first-time acute
patellar dislocations treated surgically have
a lower risk for recurrent dislocation and
higher knee-related quality of life and
sports-related outcomes compared with
those managed conservatively, according to
a recent  review and meta-analysis from the
Hospital for Special Surgery (HSS) in New
York City. 

“Our review was focused on first-time
patella dislocators, which is a more contro-
versial area than recurrent or chronic
cases,” said first author Benedict Nwa -
chukwu, MD, an orthopedic surgery resi-
dent at HSS. “We believe our findings
suggest surgery may be able to better re-
store patients to preinjury level of function
than conservative care.”

Nwachukwu and colleagues included
11 studies that provided data on 627 injured
knees: 470 were managed conservatively
(mean age of patients, 17 years) and 157
were treated surgically (mean age, 16.1
years). The overall quality of the studies an-
alyzed was variable, with only two using a
randomized controlled trial design.

Of the conservatively managed knees,
136 (30.9%) sustained a repeat dislocation,
while 35 (22.3%) of those treated surgically
experienced another dislocation. Both con-
servative and surgical treatments were as-
sociated with good functional outcomes.
Surgery, however, was associated with sig-
nificantly higher Knee Osteoarthritis Out-
comes Scores (KOOS) for knee-related
quality of life, daily function, and sports and
recreation compared with conservative
care. The most commonly used surgical
procedure is medial patellofemoral ligament
reconstruction.

Knee Surgery, Sports Traumatology,
Arthroscopy published the findings in
March 2016.

The standard of care for patellar dislo-
cation is conservative management, based
on historical studies, such as Cash and
Hughston in 1988 in the American Journal
of Sports Medicine, that have found good, if
not excellent, results with nonoperative care,
said Nwachukwu. This care consists almost
exclusively of physical therapy to improve
proprioception and strengthen the quadri-
ceps and surrounding knee musculature. 

“The current controversy is mainly
among surgeons, to whom these patients
present,” Nwachukwu said. “Surgery is as-
sociated with a decreased risk of recurrent
dislocation, but, because it’s an invasive
procedure, it can be challenging to decide
when it is most appropriate.”

In addition to the primary outcomes,
the current study also identified trochlear
dysplasia and skeletal immaturity as predic-
tive risk factors for repeat dislocation in both
conservatively and surgically treated pa-
tients. Although little attention is currently
paid to these characteristics, the results en-
courage more consideration of them when
making treatment decisions, experts say. 

“The decision of whether to undergo
surgical or conservative treatment with ini-
tial patellar dislocation should be made after
careful discussion with the child, parents,
and surgeon,” Nwachukwu said. “With the
understanding that surgery was shown in
our study—as well as in institutional experi-
ence—to decrease the risk of recurrent dis-
location, we hypothesize that surgery
attenuates the risk of recurrent dislocation
in children with pathoanatomic findings of
immature physes and trochlear dysplasia.” 

Because patients who underwent sur-
gery also demonstrated higher functional
outcome scores on the KOOS sports-
related outcomes subscale, an additional
consideration for undergoing early surgery
might include an elite level of athletic par-
ticipation, he said.  

These findings therefore suggest that,
in highly active pediatric patients with
pathoanatomy that predisposes them to re-
current dislocation, surgery as a first-line
treatment might reduce recurrence risk and
maximize functional outcome. 

However, the quality of featured studies
urges caution.

“This is a well-performed meta-analy-
sis, but it is limited by the quality of the
data in the included studies,” said Laurel
Blakemore, MD, associate professor and
chief of the Division of Pediatric Ortho -
paedics at the University of Florida College
of Medicine in Gainesville. “The study
does suggest there may be an indication
to consider earlier surgical treatment in
the highly active pediatric athlete based
on measurable benefits in return to sport
and quality of life, but the authors correctly
point out the need for a prospective ran-
domized study on this subject.”

Nwachukwu acknowledged this, as
well: “Based on the limitations of the data,
our study is one data point that should be
considered with prior studies and future
studies when making a clinical decision on
pediatric patients with this injury,” he said.

Finally, Blakemore pointed out why it’s
important to make a distinction based on
patients’ activity level: “For less active indi-
viduals, the benefits of early surgery may
not be as clear, and in those patients in par-
ticular, I believe a trial of conservative treat-
ment is still appropriate,” she said.

Nwachukwu and his coauthors intend
to continue exploring this topic by further
analyzing whether highly functioning ath-
letes benefit more in terms of quality of life
and other areas from surgery than conser-
vative care. They also plan to establish a
prospective registry for patellar dislocation
in which they can follow patients regardless
of their treatment and track their outcomes
in a longitudinal fashion. 

Greg Gargiulo is a freelance medical writer
based in San Francisco.

Sources:
Nwachukwu BU, So C, Schairer WW, et al. Surgical
versus conservative management of acute patellar
dislocation in children and adolescents: a systematic
review. Knee Surg Sports Traumatol Arthrosc
2016;24(3):760-767.
Cash JD, Hughston JC. Treatment of acute patellar
dislocation. Am J Sports Med 1988;16(3):244-249.
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The findings of a recent Australian study
add to early evidence in support of whole
body vibration (WBV) as a potentially simple,
noninvasive treatment for children with id-
iopathic toe walking (ITW), with mechanisms
still to be worked out.

The study, epublished on April 12 by
the Journal of Child Neurology (JCN), found
WBV has positive effects on gait in children
with ITW, though some of those effects were
only seen immediately after treatment.

“This was an exploratory study,” said
Cylie M. Williams, PhD, adjunct research fel-
low in the School of Physiotherapy at
Monash University in Victoria. “We wanted
to gather evidence prior to setting out to
look at it in a larger trial.” 

Williams and colleagues assessed the
impact of multiple doses of WBV on num-
ber of heel strikes as a percentage of total
steps, spatial and temporal gait parame-
ters, and ankle range of motion for 15 chil-
dren (five girls, mean age 5.93 years,
mean height 120.3 cm). They applied WBV
for five sets of one-minute vibration fol-
lowed by one minute of rest, as the chil-
dren stood upright in a semisquat position
with their feet flat on the vibration platform.
Gait was assessed at baseline and at one,
five, 10, and 20 minutes postintervention;
ankle range of motion (ROM) was as-
sessed at baseline, immediately postinter-
vention, and 20 minutes postintervention.

The researchers found immediate, sta-
tistically significant increases in left and right
stride lengths and velocity, all of which were
sustained at 20 minutes. Immediate, signif-
icant increases in number of heel strikes
and ankle ROM were not sustained at 20
minutes. WBV may improve gait via the
rapid ankle ROM increase or a response to
neuromodulation, the authors wrote.

The results are encouraging enough to
continue this line of research, Williams said,
though they contrast with the findings of a
2015 study from Georgia State University in
Atlanta, also published in JCN. In the US
study, which involved a single one-minute
dose of WBV at a higher frequency, no sig-
nificant effect on gait was observed in 15

children with ITW. (See “Toe-walking re-
searchers revisit idiopathic label,” LER: Pe-
diatrics November 2014, page 15.) 

The inconsistencies underscore the rel-
ative infancy of ITW research into WBV,
Williams said. 

“I don’t think our understanding of vi-
bration perception and how that may be im-
pacted by physiological changes in the
muscle is sophisticated enough to make as-
sumptions on if children have different re-
sponses to WBV,” she said. “Particularly not
yet in children, and definitely not in children
who are idiopathic toe walkers.”

The timing of post-WBV assessment
may make a difference, said Mark Geil, PhD,
director of the Center for Pediatric Locomo-
tion Sciences at Georgia State University,
and coauthor of the previous research
paper.

“When we first explored the idea of
WBV in children with ITW, we were cau-
tioned by several clinicians that it has a
‘short half-life.’ Consequently, I’m glad that
Williams et al conducted a series of meas-
urements over time following the WBV in-
tervention to compare immediate effects to
short-term effects,” Geil said.

The baseline visual perception threshold
may be a key to further understanding, ac-
cording to Geil, who noted this is another ex-
ample of how his group’s findings have
contrasted with those of Williams and col-
leagues. In a 2012 study, the Australians 
reported that children with ITW were hyper -
sensitive to vibration relative to typically de-
veloping children, but the Americans were
unable to replicate the results in their 2015
JCN study despite using similar methods.  

“This might be the heart of the matter,”
Geil said. “We were very interested in [the
Australian] results, as theirs might have
been the first study to link ITW to a measur-
able sensory processing issue.”

The contrasting findings may be an in-
dication that there are subgroups of children
with ITW, and only some are hypersensitive
to vibration, he hypothesized. 

“I’ve spoken with many clinicians who
are convinced that ITW is a result of either
sensory processing issues or low tone, or,
I suppose, a combination of the two,” Geil
said. “Following this logic, if one study
group is primarily sensory, then a particu-
lar intervention might be more effective.
The baseline visual perception threshold
might be a way to determine the nature of
the study group.”

The most recent Australian study did
not look at vibration perception, as the au-
thors wanted to focus on the physiological
effects of WBV on muscle, Williams said. 

Overall, Williams is optimistic about
the clinical potential of WBV in the ITW
population.

“There is more and more research
being done on the impact of WBV,” she said.
“With more research, and as technology
changes and becomes more accessible,
this may become an easy home treatment
option.”

Larry Hand is a writer in Massachusetts.

Sources:
Williams CM, Michalitsis J, Murphy AT, et al. Whole-
body vibration results in short-term improvement in
the gait of children with idiopathic toe walking. J Child
Neurol 2016 April 12. [Epub ahead of print]
Fanchiang HD, Geil M, Wu J, et al. The effects of vi-
bration on the gait pattern and vibration perception
threshold of children with idiopathic toe walking. J
Child Neurol 2015;30(8):1010-1016. 
Williams CM, Tinley P, Curtin M, Nielsen S. Vibration
perception thresholds in children with idiopathic toe
walking gait. J Child Neurol 2012;27(8):1017-1021.

WBV may improve gait via

the rapid increase in ankle

range of motion or through a

neuromodulation response. 

Whole body vibration boosts
speed, stride length in toe-walkers
Most improvements are transient          
By Larry Hand

A child with ITW undergoes whole body vibration.
(Photo courtesy of the School of Physiotherapy at
Monash University in Victoria, Australia.)
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Improving gait without
making kids feel ‘broken’

A normal gait is often the goal for children
with neuromuscular disorders and mobility
impairments, but research suggests this
may come at the price of children’s positive
self-identity. These issues are leading some
practitioners toward more holistic, family-
centered approaches to walking.

By Brigid Galloway 

As an occupational therapist in children’s rehabilitation for more
than 20 years, Gail Teachman, PhD, observed a troubling phenom-
enon: Parents of children with mobility issues, including those
caused by cerebral palsy (CP) and degenerative neuromuscular dis-
orders, often passed along the messages embedded in children’s
rehabilitation that suggest their kids were somehow defective and
in need of “fixing.” It wasn’t intentional. The parents were worried
about their children’s long-term happiness. Yet, the desire for their
child to meet age-appropriate mobility milestones, or to walk with a
“normal” gait, created mixed effects—some harmful.  

“That’s the heartbreaking part for these families. Social expec-
tations reinforce the message that something is wrong with their
child, and that as a ‘good’ parent they should try everything possible
to fix their child,” said Teachman, a Canadian Institute of Health Re-
search postdoctoral fellow for Views on Interdisciplinary Childhood
Ethics at McGill University in Montréal. 

“A top goal is for their child to walk, regardless of the cost, or
the burden that places on their family or on the child. After all, the
notion of ‘overcoming’ disability is reinforced over and over in pop-
ular culture,” she said. 

That burden can have lasting effects on the child. As Teachman
followed up with the children she worked with at Holland Bloorview
Kids Rehabilitation Hospital in Toronto, Canada, she saw their atti-
tudes develop in the context of the reality of their everyday lives. 

In a 2012 study published in Physiotherapy Theory and Practice,
Teachman and lead researcher, Barbara E. Gibson, PhD, examined
the symbolic value of walking.1 (Gibson has also written about this
topic for LER. See “The value of walking in children with CP: A mat-
ter of perception,” January 2013, page 14.)

Participants included six Canadian children with CP, aged 9 to
18 years, with gross a motor functional classification system
(GMFCS) level of III or IV. They interviewed the children and one of
each child’s parents (five mothers, one father). The children’s 
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Clinicians need to collaborate with parents
intensively and use their expert knowledge
to understand the child’s real-world partici -
pation problems.      – Barbara Pisǩur, PhD  

When Kiley Lyall was growing up, her mother, Kathleen Lyall, joined her in therapy and other activi-
ties. She continues to run alongside Kiley in road races. (Photos courtesy of Kathleen Lyall.) 



accounts revealed how, over time, and with continued exposure to
negative values, they came to look at themselves as a burden to
society. 

Teachman contends the high value placed on walking is related
to expectations about what is considered normal childhood activity.
Even when children with mobility issues are physically included in
mainstream activities, they may still experience exclusionary and
even hostile social interactions. 

“Disability is almost universally assigned a negative value,”
Teachman said. “These assumptions are deeply imbedded in all of
us. When children are repeatedly exposed to the sense that being
disabled is a negative thing, they internalize the sense of ‘I’m lesser,
broken, or there’s something wrong with me,’ because they are not
able to do things in the same way that so-called typically developing
children do.”

According to the study, the children were more likely to be ac-
cepting or even excited about the alternate modes of mobility that
marked them as “disabled”
than their parents. Likewise,
children “conveyed much
more ambivalent beliefs
about the value of walking
than their parents.” Some
parents were able to coun -
ter society’s idealization of
normal by shifting their
own perspectives; for ex-
ample, coming to per-
ceive their child’s mobility
challenges as normal for
that child, and then pass-
ing this attitude along to
their child and others
who interacted with their
child.  

Teachman said healthcare providers can play a role in relieving
the stigma attached to a child’s disability by encouraging children
and parents to talk about difficult subjects, such as how the family
feels about the child using a wheelchair or alternative ways of being
mobile, such as crawling. 

“Clinicians can discuss these kinds of values and point out how
they can shift,” Teachman said. “You can support young people and
their families to develop more positive disability identities.”

Communication gap
Collaboration between clinicians and parents, who have knowledge
and understanding of their child, may be key to changing the value
system around the goal of attaining normal gait and helping kids
with mobility challenges achieve as much function as possible.

A 2012 scoping review in BMC Pediatrics2 explored parents’
actions, challenges, and needs as they related to enabling their chil-
dren’s participation in daily life. 

The authors identified 14 studies of 146 Dutch parents of a child
aged 4 to 12 years with a neurological nonprogressive physical disability
that focused on the actions, challenges, and needs of the parents. 

12 08.16 lerpediatrics.com
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“We discovered a distinction between parental priorities and
those of therapists treating the children,” said first author Barbara
Piškur, PhD, senior researcher at the Centre of Research Autonomy
and Participation for Persons with a Chronic Illness & Department of
Occupational Therapy at Zuyd University, Heerlen, the Netherlands.

“We saw a pattern that the parents are alert and occupied with
their [child’s] environments [social, home, school, rehabilitation,
etc],” Piškur said. “They described that [healthcare] professionals
lacked knowledge or understanding about what their children need
to participate.”

Parents perceived a gap in understanding between the envi-
ronments where their children lived and the environments in which
practitioners examined or worked with their children. “I strongly be-
lieve [practitioners] working with children with mobility disorders
need to collaborate with parents intensively to understand the real
participation problems of the child, to set up goals together with the
child, and to use the expert knowledge of parents,” said Piškur. 

Piskur and colleagues found healthcare professionals rarely
provided information about suitable leisure activities. Moreover, par-
ents stressed that, often, clinicians regarded leisure activities as ad-
ditional therapy rather than something children do with other
children for fun.3

“The therapists were focused on the functioning of a child as a
person, but the parents were far more focused on how the child
participates in different activities in different contexts,” Piškur said.
“The parents were keenly aware that, even if he may walk well, if
he’s isolated and lonely and doesn’t have friends, that will have a
big impact on the child and his future.”

Piškur believes more collaboration between practitioners and
parents is required, as is more focus on the demands of specific en-
vironmental settings. She recommends therapists seek more expo-
sure to the child’s home and school environments so they can

match techniques and
advice with those con-
texts. By experiencing
the challenges the child
faces, practitioners could
tailor ther a py to his or
her actual needs. 

Teachman agreed
clinicians often have a
different idea of “suc-
cess” than parents.
According to a 2014
article published in
Physical & Occupa-
tional Therapy in Pe-
diatrics,3 parents of

children with CP were often more con-
cerned with the goal of independent walking than other goals, while
therapists “believed walking was important, regardless of its ap-
pearance or what gait aids were used because it increased acces-
sibility.”

Creating positive disability identities is a key goal—for parents,
clinicians, and their young patients. It’s an especially delicate bal-
ance for clinicians to manage realistic expectations alongside par-
ents’ hopes.

Continued on page 14



One method Teachman has found effective is to facilitate chil-
dren’s relationships with other children who have similar mobility or
functional issues. 

“I’ve worked with young people who have never met anyone
else who was encountering some of the same physical challenges
they experience,” Teachman said. “Meeting other people who use
the same mobility or assistive devices can be quite powerful; older
youths can mentor younger kids, and this can contribute to a posi-
tive sense of their own worth.”

Follow the leader
Paul Jordan, DPM, has a han-
dle on both optimism and ex-
pectations. For the past 37-plus
years in Long Island, NY, he’s
specialized in pediatric biome-
chanics, orthoses, and surgery
for children with neuromuscu-
lar and neuromotor disorders.
He refuses to make predictions
about mobility based on an in-
fant’s magnetic resonance im-
aging (MRI) results or initial
examination.

“An MRI says nothing about
the child’s ability and will, and the
parents and their approach,” he
said. “The parents have so much
to do with it. If the parents hear
their child is never going to walk
when it’s first born, where are they
going to set their sights? I tell par-
ents to set their goals high, and if
we make it fifty percent of the way,
wonderful. My guess is, we’ll make
it further.”

Jordan’s goal is not whether a
child will walk “normally,” but rather
that he or she will be able to do the
things they would like to do. He
spends 90 minutes or more with
every child, watching them play and
observing their movement and inter-
action with the environment, and in-
volving siblings when possible. 

He advocates listening to chil-
dren to find out what’s most important to them. “The kids teach me,”
he said. “They don’t care if they do an activity differently, they just
want to do it. As they get older, you empower the kids to make
choices.”

Jordan builds custom orthoses to accommodate the comfort
level and specific activities in which a child wants to participate. For
example, after performing surgery on a young patient with spastic
diplegia that enabled him to walk for the first time, Jordan removed
his casts and fit him in ankle foot orthoses to help him ambulate. 

“After a year, he came back for a new set of braces,” said Jor-
dan.  “I said, ‘I don’t want to put you in them. You’re eleven and half
years old [and don’t need them now].’ He said, ‘I can walk farther

distances and they help me play baseball.’ So I let him choose. We
keep changing the design and shape of them to suit his function
and needs.” 

Jordan frequently consults with neurosurgeons, pediatric or-
thopedists, and therapists, sharing his understanding of each child’s
needs. “Together, by being more creative and open-minded, we can
see the child from a different perspective,” he said. “All kids dream,
and my goal is to see how I can help them make some of those
dreams come true.”

Jordan tries to dispel the naysayers—including other healthcare
professionals and parents—who may have
told the child they can’t do the activities
they long to perform. “I say, why not? I in-
troduce them to ways they can learn to
surf, sail, or skateboard—and they do can
it—but they do it differently,” he said.
“They don’t care if they do it differently,
they just want to do participate.” 

Sometimes adaptive equipment is
required, but Jordan encourages chil-
dren to participate by exploiting their
abilities rather than focusing on their
perceived disabilities. Either way, his
goal is for them to participate with kids
of the same age who don’t have mobil-
ity impairments.  

No expectations
For some, allowing a young patient to
lead the approach to treatment based
on their real-world needs and environ-
ment can produce impressive results.
Krishna Kalmese, BS, kinesiologist and
owner of Kalmese Wellness Studio in
Bourbonnais, IL, uses this technique
as he works with children with disabil-
ities, including those who have mobil-
ity issues caused by CP, multiple
sclerosis, and other neuromuscular
conditions. His approach is one of
patience and gradual progress
based on the individual, rather than
time-driven expectations. 

He noted that, parents who set
a specific time frame for therapeutic
goals hinder their child’s progress.

“Our society introduces speed into goals,” he said. “I’ve had young
people who could have done great things quit therapy because their
parents thought they should be progressing further, faster.”

Kalmese begins each session by checking in with his young
clients to see how they’re doing physically and emotionally. Taking
their lead, he selects exercises that best fit their ability at that time.
“I encourage them frequently,” he said. “For example, floor exercises
open their hips, and balance work helps build confidence. The ap-
proach is always to remain positive, and I try to avoid stress and dis-
comfort so they want to keep coming back.”

One of Kalmese’s longtime clients, Kiley Lyall, was born with
epilepsy and diagnosed with CP (GMFCS level II) and autism when

Continued from page 13
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she was aged 3 years, the same time she finally began to walk. Even
then, she frequently lost her balance. Her mother, Kathleen Lyall,
was told by clinicians that her daughter’s phys-
ical, emotional, and mental abilities would
never advance beyond that of a typical 8-year-
old. Today, Kiley, aged 24 years and living in a
Chicago suburb, runs conventional marathons
alongside normally abled athletes.  

“No one told her ‘You’re going to love
working out,’” Kalmese said. “It was an aha!
moment. She developed it on her own. You
could see how she started to open up and
become herself.”

Kiley’s combination of conditions
made balance, let along walking, difficult.
But, after winning a Special Olympics relay
when she was aged 8 years, she em-
braced distance running. In addition to
Kalmese’s fitness and nutritional guid-
ance, Kiley began ongoing physical ther-
apy with a running coach. Her mother
soon discovered that running helped im-
prove her daughter’s balance and boosted her
confidence. When Kiley ran, she no longer felt different or left out.
She was just another runner in the pack.

“It was hard when she was little,” Kathleen Lyall said. “It’s not
an easy road, but if you listen to your child—and that’s the key—they
will lead you into the right direction.”

With Kalmese’s help, the Lyalls found ways to follow Kiley’s lead
and encourage her activity. By listening to their daughter and help-
ing her define her own goals, she exceeded all expectations. Kiley

now works part time at a hair salon. When she showed
talent in photography, Kathleen helped her launch a
portrait business.

“Not in a million years did we think that Kiley
would be doing the things she does today,” Lyall said.
“When we have unrealistic expectations of our children
and we push them, it’s not going to work. If they love
to do it, they will succeed at it, whether they are spe-
cially challenged or not.”

Today, Kiley (who aspires to become a personal
trainer) continues to push herself to do more in the gym,
and encourages other people—with and without disabil-
ities—to reach their goals. In January, she appeared on
the cover of Women’s Running after being selected from
more than 4000 entries in its annual Cover Runner con-
test. But, even when the attention is positive, Kiley some-
times struggles with being singled out.

“Kiley has a distinctive gait, so when she runs races
sometimes people come up and encourage her,” said Lyall.
“She just wants to be treated like everyone else and be ac-
cepted for what she can do because of who she is, not be-

cause she has a disability.” 

Brigid Galloway is a freelance writer in Birmingham, AL. 

References are available at lerpediatrics.com.
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The high prevalence among young athletes
suggests highly repetitive and/or excessive
and specific loading contributes to the
pathogenesis of patellofemoral pain.  

Shutterstock.com #92911597

Patellofemoral pain 
in children and teens 

Pediatric patellofemoral pain hasn’t histor-
ically received much research attention.
Recently some experts have said it can
have a long-term negative impact. New re-
search suggests some basic solutions to
the common yet often overlooked problem
that can cause kids to drop out of sports.  

By Lori Roniger 

Symptoms of patellofemoral pain (PFP) are similar among patients of
all ages, but contributing factors differ between adults and kids, sug-
gesting a need for different treatment and prevention strategies.
Michael Rathleff, PT, PhD, senior researcher at the Research Unit for
General Practice in Aalborg, Denmark, is the most prolific researcher
in this area. He was motivated to study PFP in children and adoles-
cents at the suggestion of a mentor, who was  an orthopedic surgeon.

“He inspired me to look into this because he felt it was really
underappreciated and under-researched,” Rathleff said, noting less
than 5% the PFP literature has focused on adolescents. “I would
like to inspire more people to do the same.” He also recalled that a
physical education teacher contacted him about eight years ago
about the prevalence of knee pain among kids, thinking it might be
only in their heads or that they were making it up.

“Our research clearly demonstrated that was absolutely wrong,”
Rathleff said.

In 2011, Rathleff and colleagues administered an online ques-
tionnaire to 2200 adolescents and found about one-fourth reported
knee pain; of the total group, about 7% were diagnosed with PFP.1

More than half (56%) of those with knee pain at baseline continued
to report it two years later; those diagnosed with PFP were more
likely to still have it—and were more likely to have reduced or
stopped sports participation—than those with other types of knee
pain. The findings, published this year in the American Journal of
Sports  Medicine (AJSM),2 suggest knee pain and PFP in particular
may not be self-limiting in this population. 

“We think it is one of the most common knee conditions in ado-
lescents and adults,” Rathleff said.

Similarly, the results of a paper published in The Knee this year
call into question the traditional belief that adolescent anterior knee
pain is benign.3 The authors found adults with symptomatic
patellofemoral osteoarthritis (OA) were 7.5 times more likely to re-
port having had anterior knee pain as adolescents than those with
tibiofemoral OA. 



Greg Myer, PhD, associate professor of pediatrics and di-
rector of research for the Human Performance Laboratory at
Cincinnati Children’s Hospital Medical Center, and his col-
leagues are working on creating a risk profile for young athletes
who develop PFP. 

“What we’re trying to do is move beyond just one predic-
tive factor,” Myer said. “We think many things contribute to
patello femoral pain in the younger athlete.”

Much of his previous research has focused on the bio -
mechanics of knee injuries, including anterior cruciate ligament
(ACL) injury. “It’s a natural evolution to look at this,” he said.

Myer and his colleagues are following more than 700
female athletes, who play basketball, volleyball, and soccer
in middle school and high school, to see if the PFP risk pro-
files of children change as they mature. 

A study by Myer and colleagues published in the British
Journal of Sports Medicine (BJSM) in 2015 found high knee
abduction moments are a risk factor for developing both PFP
and anterior cruciate ligament (ACL) injury in adolescent fe-
male athletes, suggesting young girls with PFP may be at
risk for future ACL injury.7 In one cohort of girls with a mean
age of 13.3 years, those with a knee abduction load greater
than 15 Nm during landing were more likely to develop
PFP than those below the threshold; in a separate cohort
of girls with a mean age of 16.1 years, a cutoff of 25 Nm
of knee abduction load during landing was associated
with increased risk of both PFP and ACL injury.

Rathleff, however, said his data do not indicate that
adolescents with PFP get ACL injuries. “The adolescents
with longstanding PFP drop out of their sports,” he said.

Myer and colleagues have also found that athletes
who specialize in one sport have a higher risk of anterior knee pain
disorders, including PFP, than multisport athletes.8 This may be be-
cause focusing on a single sport doesn’t allow for the development of
as diverse and broad a range of neuromuscular patterns, Myer said.

Christian Barton, PhD, BPhysio(Hons), an expert on PFP and a
researcher at La Trobe University in Melbourne, Australia, said he
sometimes sees adolescents in the clinic with PFP who are playing
three different sports at the same time. They may be participating
in as many as nine high-level sports sessions a week. 

“As children and adolescents grow, their muscular strength 
development often lags behind their skeletal growth,” said Curtis
VandenBerg, MD, an assistant professor and pediatric orthopedic
surgeon with a focus on sports medicine at Children’s Hospital Los
Angeles. “Since muscle weakness and imbalance can be an under-
lying risk factor for the development of patellofemoral pain syn-
drome, growth can increase a child's or adolescent’s risk for
developing this pain.”

Myer and his colleagues have also looked into the issue of hip
strength in PFP. Although studies of adults have found PFP is asso-
ciated with hip muscle weakness,9 their study of 329 adolescent fe-
male athletes published last year in the AJSM found greater hip
abduction strength in those who developed PFP than those who
didn’t. They theorized that the strength may be due to increased hip
adduction on landing, and that PFP results when this compensatory
balance fails.10

“We’re working on looking at what structural risk factors in the
knee can lead to patellofemoral pain,” said Damian Clark, MBBS, an
orthopedic surgeon working on a clinical fellowship at Foothills
Medical Centre in Calgary, Canada, and one of the study’s authors.

PFP is more than twice as prevalent in adolescent girls than
boys in the same age group,4 similar to the ratio in adults, according
to Rathleff’s research. 

He has also found about 40% of adolescents with PFP don’t
seek medical care for the condition.1 “A lot of the parents think that
it’s a normal part of growing up,” Rathleff said.

Who gets it?
In Rathleff’s study, two-thirds of adolescents with PFP were highly
active and played sports, on average, five times a week. However,
the remaining third did not engage in any sports, challenging the
notion that PFP is always a load-dependent condition associated
with sports.5

The high prevalence among athletes “suggests that highly
repetitive and/or excessive and specific loading contributes to the
pathogenesis of PFP in adolescents,” he wrote recently in an edito-
rial in the British Journal of Sports Medicine.5 This includes a 16%
prevalence in female adolescent basketball players, reported in
2010 by researchers from Cincinnati Children’s Hospital Medical
Center in Ohio.6
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Isn’t all patellofemoral pain the same?
Rathleff’s research suggests that, while PFP may present in a similar
way in adolescents and adults, it may not be due to the same un-
derlying issues and may require different treatments. 

Success rates for PFP treatments appear to differ between
adolescents and adults, even with similar exercise treatments and
compliance, he and colleagues wrote in an opinion article pub-
lished in Sports Medicine last year.11 His research has also found
adolescents with PFP had symptoms lasting more than three
years,1,12,13 which is longer than found in adults. In studies of adults
with PFP, long symptom duration has been associated with poorer
outcomes after treatment.14,15

“It is tempting to speculate that one of the reasons for adoles-
cent outcomes to be lower than adults is that adults have learned to
avoid physical activity that aggravates their pain, whereas adoles-
cents have not,” Rathleff and colleagues wrote in Sports Medicine.11

VandenBerg concurs that different mechanisms may be at work
in pediatric and adult patients. “Children do not tend to have carti-
lage changes or chondromalacia in the patellofemoral joint, as
adults commonly do,” he said.

Pain, pain go away
Experts’ views on the cause of PFP tend to guide how they think it’s
best treated.

“We spend way too much time on exercise [in adolescents],”
said Rathleff, who sees PFP as less about muscle strength and more
about load versus capacity. “I think we should spend much more
time on patient education.”

He recommends providing education to adolescent patients
and their parents about self-management rather than simply focus-
ing on exercises. A study Rathleff recently completed, which en-
rolled 150 children aged 10 to 14 years, was based on just this
hypothesis. (Results are unpublished.)

Rathleff and Barton have created an educational booklet for pa-
tients with PFP and would like to produce one for adolescents,
which Rathleff said would focus more on load progression and man-
agement and less on strength.

His group has found some benefit of exercise in adolescents
with PFP. In a 2015 BJSM study, adolescents with PFP randomized
to patient education and exercise therapy were more likely to have
recovered at three months and even more so at two years (44%)
than those who received patient education alone (22%).16

But, they’ve also found plenty of room for improvement when
it comes to adherence to exercise treatments for PFP in adoles-
cents. Lately, they have been using a sensor that allows them to
capture data about time under tension, repetitions, and sets of elas-
ticized-band exercises performed at home. The results of one study
on adolescents with PFP indicate that only 15% of the total exercise
dosage prescribed is being done.17

One way to address this might be to let adolescents choose
which exercises they prefer from among a few, Rathleff said. But
better education should also help, he said.

“I do think once you’ve got the whole education side of things
in place and load management, then you would do hip and knee
exercises, just as in adults. But we know that compliance might be
a really big obstacle to creating adherence,” Rathleff said.

Barton is employing some educational strategies clinically, for
example in kids who develop PFP after they’ve increased their 

activity levels, such as by adding a third sport. He will talk with the
patient and parents, suggesting cutting back regular activity to
maybe half or two-thirds. In some cases, they build back up from
walking with minimal pain to being able to handle stairs and later
jogging and returning to training and competition.

Taping to offload the joint and the use of temporary prefabricated
foot orthoses can also be helpful in some cases, Barton said. Those
as young as 10 years typically won’t need a lot of strength work, while
a few hip exercises could be helpful, he said. Older adolescents may
have strength deficits that require work, though it’s necessary to make
sure exercise doesn’t exacerbate their knee pain.

The motion analysis laboratory at Children’s Hospital Los Ange-
les allows VandenBerg and his colleagues to assess patients with PFP
and to tailor a physical therapy plan for them. Additionally, they have
been gathering data on control patients they hope to use for com-
parison to better understand the factors that may contribute to PFP.

VandenBerg recommends a targeted strengthening and
stretching program similar to those that have been studied in
adults,18 working with a physical therapist if possible, or teaching
patients a few exercises to do at home. 

Training to prevent pain
To prevent PFP, Myer suggests gluteus maximus and hamstrings
training to help develop strength and control. These can include
deep knee flexion, Russian hamstring curl, glute-ham bridge, and
single-leg Romanian deadlift. Exercises can be effective in kids as
young as 5 years, if they are able to understand instructions and
perform movements as prescribed, he said. 

He also suggests strategies to keep things fun for kids. His re-
search group will be examining the use of augmented reality and
biofeedback for neuromuscular training.

Darin Padua, ATC, PhD, professor and chair of the Department
of Exercise and Sport Science at the University of North Carolina at
Chapel Hill, suggests breaking an exercise program into smaller
parts, such as three five-minute chunks throughout a session. Inter-
nal cues also are helpful for kids, such as telling them to bend their
knees, whereas the instruction to land softly can work better for
adults. Foot orthoses, taping, and bracing can also be helpful in chil-
dren and adolescents with PFP, he said.

Rathleff would like to provide some education for sports
coaches, noting that musculoskeletal complaints start at around age
10 years. And, he would like to see physical education classes in-
corporate injury prevention programs that include games and work
to improve coordination, balance, and strength, similar to the FIFA
11+ program.20

But, one reason for the relatively high prevalence of PFP in ado-
lescents could be because so many schools have deprioritized
physical education, Padua said.

“Now all of these fundamental motor development skills are no
longer being taught,” he said.

Myer agreed.
“We should all be doing these types of exercises,” he said.

“[Schools] keep cutting physical education, and we need to be
adding more.”  

Lori Roniger is a freelance writer based in San Francisco, CA.

References are available at lerpediatrics.com.
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