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9 Joint hypermobility: 
Risks and management tips 
Joint hypermobility, often discovered when kids present with another lower
extremity issue, can cause pain, fatigue, and other symptoms that lead to
exercise avoidance and dropping out of sports. Hypermobile joints can also
increase risk for injuries and for future issues such as osteoarthritis.  
By Keith Loria 

15 Exploring the concussion—
lower extremity link
As in adults, youth athletes who sustain a concussion increase their
chances of a lower extremity injury; elevated risk can last for at least a
year. Researchers are investigating the reasons underlying the connection,
as well as trying to answer the crucial question: When is it safe for athletes
to return to play?   
By Jill R. Dorson 

From the editor:
Parents: Friends or foes? 

When it comes to taking care of young patients, parental buy-
in to the practitioner’s advice and therapeutic plan can make
the difference between a good outcome and a poor one. 
It takes good communication skills and time to educate
parents so they understand the logic and, ideally, the
scientific evidence, behind treatment decisions and clinical
recommendations. 

Yet, practitioners still struggle to make a connection with parents that will lead to
good device adherence or enough time and effort spent on rehabilitation after
an injury, for example. 

Parent’s critical role in clubfoot outcomes is well understood, yet, as writer Katie
Bell reports on page 6 in “Abbreviated brace-wear times in clubfoot patients bar
best outcomes,” many still don’t stick with the bracing protocol over the long-
term. Relapse and surgery are often the result. 

Athletic trainers and coaches who work with young athletes know that sport
specialization and high-volume training are important risk factors for overuse
injuries and burnout. Conveying their concerns to parents, however, remains
challenging. 

The survey-based study Keith Loria reports on in this issue (See “Most youth
coaches unaware of general sport-volume recs,” page 5) found that nearly three
in four coaches had a high level of concern regarding parent behavior in youth
sports and that roughly one-third reported feeling significant pressure from
parents regarding their coaching decisions. 

Communication, persuasion, and building alliances with parents probably come
more easily to some practitioners than others, and LER: Pediatrics will cover
pitfalls and tips for navigating the parent-provider relationship in an upcoming
article. 

Have you got a story to tell? Wisdom to share? 

If you’ve developed strategies for getting past parental compliance barriers or
tricky communication issues—or have learned from a difficult experience—I’d like
to hear from you. Email me at emily@lermagazine.com.

Emily Delzell, Editor
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Youth sport coaches are concerned about
the increased risk of overuse injuries seen
among young athletes who play a single
sport year-round or otherwise train at high
volume. Most are unaware, however, of
sport-volume recommendations created
to reduce these injuries, according to 
recent research from the University of Wis-
consin-Madison (UWM).

Lead author Eric G. Post, MS, ATC, re-
search assistant in the UWM College of
Health Sciences Department of Kinesiol-
ogy, noted that the recent trend toward
high-volume, competitive, year-round par-
ticipation is strongly linked in the literature
with injury and burnout. 

“We hope that by improving aware-
ness of injury risk and of recommenda-
tions for reducing sport specialization we
can encourage a safer and more child-
focused youth sports system,” he said. 

For the study, 253 youth sport
coaches (207 men) completed an anony-
mous online questionnaire about their
knowledge of general sport (vs sport-spe-
cific) volume recommendations and atti-
tudes and beliefs about sport spe cial i zation.
Two-thirds responded that year-round par-
ticipation in a single sport was “very” or
“extremely” likely to increase an athlete’s
risk of injury. Most respondents (94%) re-
ported believing that playing multiple
sports was more beneficial than sport spe-
cialization for developing athletic ability.

Yet, approximately four of every five
surveyed coaches reported being un-
aware of any recommendations on weekly
or monthly sports volumes or of recom-
mendations regarding simultaneous par-
ticipation in multiple sports leagues.

Youth athletes should participate in
no more than eight months a year in a sin-
gle sport, limit organized sports participa-
tion to no more hours a week than the
athlete’s age, and should not participate
simultaneously in multiple leagues of the
same or of different sports, according to
general sport-volume recommendations
issued in 2016 by the American Academy
of Pediatrics’s Council on Sports Medicine
and Fitness and endorsed by the National
Athletic Trainers’ Association and the Na-
tional Strength and Conditioning Associa-
tion.

“I think the biggest reason [coaches
are unaware] is that general sport-volume
recommendations are fairly new and have
not been well-disseminated,” Post said. 

“In our study we saw baseball coaches
were well aware of the MLB Pitch Smart
pitch count recommendations, which have
been heavily promoted by Major League
Baseball and have been around for more
than five years. Our hope is that with a
similar effort at disseminating the general
sport-volume recommendations, we can
raise awareness among parents and
coaches.” 

Sylvia Czuppon, PT, DPT, OCS, associ-
ate professor of physical therapy and
ortho paedic surgery at Washington Uni -
ver sity School of Medicine in St. Louis,
Missouri, thinks that one of the challenges
is that many coaches are “average moms
and dads” who volunteer to coach be-
cause they once played the sport.

“Unless one of their players sustains
a major injury, most ‘average joe’ coaches
will assume injuries are just a part of the
game, and not potentially related to mod-
ifiable factors such as training volume and
mechanics,” Czuppon said. The primary
message that lower extremity specialists
should deliver to parents and coaches,
she said, is that children specializing in a
single sport are more likely to suffer from
overuse injuries—and that specialization
isn’t the pathway to college scholarships
or professional sports.

“Injuries reduce playing time and will
reduce athletic performance as you work
to recover to your preinjury status,” Czup-
pon said. “Many elite athletes report play-
ing multiple sports through high school—
this includes professional athletes and
Olympic athletes—so the myth that you
have to specialize to get to that level is
busted.” (See “Early athletic specialization:
Misconceptions and hazards,” February
2017, page 15.)

Gregory D. Myer, PhD, FACSM, CSCS*D,
associate professor of pediatrics and di-
rector of research and the Human 

Performance Laboratory in the Division of
Sports Medicine at Cincinnati Children’s
Hospital Medical Center, Ohio, said, ulti-
mately, to promote injury prevention,
lower extremity specialists should be look-
ing at training and quality of movement
and at ways children can develop funda-
mental movement skills.

“If they are going to specialize, that
makes them susceptible to a smaller
quantity of perturbations or risk factors,”
he said. “They’re less resilient to unantici-
pated things that could happen to them,
so their neuromuscular profiles might be
reduced, which may be why they are at in-
creased risk.”

Athletes who specialize, he said,
should include neuromuscular training in
their regimen to create a more diverse,
adaptable neuromuscular profile.

Eric Post warns that parents and
coaches sometimes think the answer to
sport specialization is to have their child
or athlete participate in different sports si-
multaneously, but noted this pattern also
increases the risk of overuse injuries. 

“Coaches should encourage youth
athletes to sample different sports during
the different seasons and encourage time
throughout the year away from organized
sports, when the youth athlete can partic-
ipate in unorganized and unstructured free
play,” Post said.

Czuppon also believes health profes-
sionals need to do more to spread aware-
ness. From pediatricians seeing athletes
for an annual checkup, to physical thera-
pists treating youth overuse injuries in the
clinic, to athletic trainers working with the
athletes on the field, everyone, she said,
has an obligation to educate athletes and
their parents about the dangers of early
sports specialization, as well as the bene-
fits of sports diversification. 

Keith Loria is a freelance writer in northern
Virginia.

Sources:
Post E, Trigsted SM, Schaefer D, et al. Knowledge, at-
titudes, and beliefs of youth sports coaches regard-
ing sport volume recommendations and sport
specialization. J Strength Cond Res 2018 Feb 22.
[Epub ahead of print]
Brenner JS; Council on Sports Medicine and Fitness.
Sports specialization and intensive training in young
athletes. Pediatrics 2016;138(3). pii: e20162148. 

Athletes who play a single

sport year-round or otherwise

do high-volume training are

at risk for  overuse injuries. 

Most youth coaches unaware
of general sport-volume recs 
AAP advice includes weekly, annual caps             
By Keith Loria
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The Ponseti method for managing idio-
pathic clubfoot deformity provides satisfac-
tory results at intermediate follow-up, but
the need for anterior tibial tendon transfer
remains an important adjunctive treatment,
according to research from the University of
California, Los Angeles (UCLA). The re-
searchers noted that, despite better under-
standing among clinicians of the impor -
tance of longer post -corrective brace use,
adherence to the device is still not optimal. 

The researchers aimed to report the
contemporary outcome of the Ponseti
method, which was developed at the Uni-
versity of Iowa in 1950, in patients with
clubfoot deformity who were followed until
they were 5 years or older.

Lead author Lewis E. Zionts, MD, clini-
cal professor of orthopaedics at David Gef-
fen School of Medicine at UCLA, said,
“While our study indicates that the Ponseti
method has stood the test of time, further
advances to our knowledge may lead to a
more individualized approach in clubfoot
management.”

The study included families of 101 in-
fants (73 males) diagnosed with idiopathic
clubfoot from July 2006 to April 2012 and
who were seen in the Orthopaedic Institute
for Children in Los Angeles. The patients
had no prior outside treatment and were fol-
lowed until at least 5 years of age. The re-
searchers measured clinical outcomes and
assessed parental satisfaction with the Roye
disease-specific instrument questionnaire.

Study clinicians manipulated partici-
pants’ feet using the Ponseti method and
performed heel–cord tenotomy in those
with <15˚ of ankle dorsiflexion. All partici-
pants received weekly casts made with
semirigid fiberglass material. After practi-
tioners removed the last cast, they applied
a Mitchell–Ponseti brace, instructing fami-
lies to use the brace for 23 hours a day for
three months, and then at nap time and at
night. 

Families were encouraged to continue
bracing until children were 4 years old or
until 5 years of age if they experienced a re-
lapse during the first four years. Clinicians
managed all relapses with manipulation and
multiple cast applications. After correction,
bracing was resumed in younger patients,
while older patients’ parents could choose
to resume bracing or have their child un-
dergo anterior tibial tendon transfer.

Initial correction of clubfoot deformity
with the Ponseti method was achieved in all

feet. During a mean follow-up of 81.1
months, 37% of families reported adhering
to the bracing protocol; the rest reported
nonadherence on at least one occasion. At
the time of analysis, 68% of patients had ex-
perienced one or more relapses and 38%
had undergone tendon transfer. Investiga-
tors defined relapse as reappearance of any
component of the clubfoot deformity neces-
sitating further treatment.

Parent satisfaction with outcomes was
generally high, with 83.2% and 75.2% re-
porting being “very satisfied” with foot func-
tion and appearance, respectively.

Overall, patients wore the brace until a
mean age of 3.9 years (range, 1.3-5.6
years). Clinical outcomes in 62% and 38%
of patient were good or fair, respectively,
with no poor outcomes recorded. Patients
with a good outcome wore the brace signif-
icantly longer than those who had a fair out-
come. 

The Journal of Bone and Joint Surgery
published the study in May.

According to Zionts, “Relapse rates will
vary according to how aggressively the cli-
nician chooses to manage relapses, and
what resources are available to his patients.
For example, had physical therapy [PT]
been reliably available to our patients, I sus-
pect some relapses could have been man-
aged with PT and thus avoided being
defined as ‘relapsed.’ Instead we applied a
couple of casts followed by resumption of
bracing, which placed them in the ‘relapse’
category.” 

An important message from the study,
Zionts said, is that the relapse rate will
vary with duration of follow-up. “That is why
intermediate-term and long-term studies
are important,” he said. “The relapse rates
provided by Dr. Ponseti were fifty-six per-
cent at five to twelve years, and forty-seven
percent at an average of eighteen years.”

Ponseti recommended night and nap-

time bracing, which Zionts noted is some-
what vague. 

“Efforts should be made to better de-
fine the dose of treatment [ie, how many
hours per day patients need to wear the
brace to avoid relapse],” he said. “Good ed-
ucation and communication are key. It’s
best to discuss the importance of bracing
in avoiding relapsed deformity at the first
visit [even at the prenatal visit], and at each
subsequent visit.”

Jose A. Morcuende, MD, PhD, profes-
sor in the Department of Orthopedics and
Rehabilitation at University of Iowa Health
Care in Iowa City, agreed that education is
key in the prevention of relapsed clubfoot
deformity. He said that while most patients
do not use the braces for as long as recom-
mended, doctors are not spending enough
time educating families about the critical im-
portance of bracing. 

Morcuende and colleagues reported
study results in Pediatrics in 2004 that
showed an 11% relapse rate in 157 children
(256 clubfeet) treated with the Ponseti
method. In that study, only four patients
(2.5%) underwent anterior tibial tendon
transfer to prevent further relapse.

“The most important clinical takeaway
from the study is that the use of the brace
is critical,” Morcuende said, “and when you
use it for the time that is recommended, to
the age of four or five years, the number of
relapses decreases dramatically.” 

Katie Bell is a freelance writer in New York
City.

Sources:
Zionts LE, Ebramzadeh E, Morgan RD, Sangiorgio
SN. Sixty years on: Ponseti method for clubfoot treat-
ment produces high satisfaction despite inherent ten-
dency to relapse. J Bone Joint Surg Am 2018;
100:721-728.
Morcuende JA, Dolan LA, Dietz FR, Ponseti IV. Radi-
cal reduction in the rate of extensive corrective sur-
gery for clubfoot using the Ponseti method. Pediatrics
2004;113:376-380.

“Doctors are not spending

enough time educating

families about the critical

importance of bracing.” 

— Jose Morcuende, MD, PhD 

Abbreviated brace-wear times in 
clubfoot bar best outcomes
Device use till age 4 or 5 is optimal             
By Katie Bell
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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
relative 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 thresh-
old may be a key to further understanding,
according to Geil, who noted this is another
example 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 chil-
dren with ITW, and only some are
hypersensitive to vibration, he hypothe-
sized. 

“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 technol-
ogy changes and becomes more accessi-
ble, 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.

Attending physical education (PE) classes
is associated with a higher level of physical
activity (PA) and a lower level of sedentary
behavior (SB) in and out of school in chil-
dren from countries at various levels of de-
velopment, according to a multinational
study that may have implications for the
obesity epidemic among US children.
However, reports show most US states
have meager PE budgets and are cutting
back on programs.

Lead author, Diego A. S. Silva, PhD,
adjunct professor at Federal University of
Santa Catarina, Brazil, said, “As we found
that participation in PE classes was asso-
ciated with a shorter time in sedentary be-
havior and higher time in physical activity,
we can affirm that participating in PE
classes can help combat factors that affect
childhood obesity [ie, sedentary lifestyle,
low physical activity].”

The study comprised 5874 children
aged 9 to 11 years from Australia, Brazil,
Canada, China, Colombia, Finland, India,
Kenya, Portugal, South Africa, the UK, and
the US. Participants wore a waist ac-
celerometer to measure physical activity
and sedentary behavior for seven consec-
utive days, including two weekend days,
and reported in a questionnaire how often
they took PE.

The investigators defined four levels
of PA: vigorous, activity at 1003 counts
per 15 seconds; moderate, activity at 574
counts per 15 seconds or longer and less
than 1003 counts per 15 seconds; mod-
erate-to-vigorous, activity at 574 counts
per 15 seconds or longer; and light, activ-
ity above 25 counts per 15 seconds and
less than 574 counts per 15 seconds. Total
sedentary time included all movement at
25 counts per 15 seconds or less.

Overall, 24.8% of children reported
taking PE classes three or more times a
week; in high-income countries and low-
and middle-income countries, 25.3% and
24.3%, respectively, reached that level of
participation. 

After adjusting for age, sex, parental

education, and body mass index, the study
showed that children from low- and mid-
dle-income countries who participated in
PE classes once or twice weekly were
more likely to have 1) better indicators of
physical activity (ie, time spent in moder-
ate-to-vigorous activity) and 2) less seden-
tary time in and out of school. 

In high-income countries, boys who
participated in PE classes once or twice a
week were more likely to meet moderate-
to-vigorous physical activity recommenda-
tions and to have better indicators of
physical activity in school, along with less
sedentary time in and out of school. In
girls from high-income countries, attend-
ing PE classes increased the chance of
spending more time in moderate-to-vigor-
ous physical activity, especially if they at-
tended three or more PE classes a week.

“PE classes seem to represent an op-
portunity to positively influence the health
of children,” said Silva.

Medicine & Science in Sports & Exer-
cise published the study in May.

Susan W. Cecere, PT, MHS, media
spokesperson for the American Physical
Therapy Association, noted that, “As a PT,
and knowing the relationship between
physical activity and health and well-being,
I find it unfortunate that recess and PE
have taken a nose dive over the last
twenty years. To me it is no accident that
we have seen an increase in negative
[health] behaviors and obesity as a result.”

A 2016 report, “Shape of a Nation:
Status of Physical Education in the USA,”
prepared by the Society of Health and

Physical Educators, found that only Ore-
gon and the District of Columbia meet the
national recommendation of 60 minutes a
day of PE for students in elementary
school and middle school. “Shape of a Na-
tion” also showed that the median PE
budget for US schools is only $764 per
school, per school year, and only 15 states
have additional funding available for PE
programs. Additionally, most states allow
exemptions and substitutions for PE, and
many states allow PE to be withheld or
used as punishment.

Meanwhile, a recent report from the
Physical Activity Council noted that 80%
of adults who had PE in school between 6
and 17 years of age are active and that
38% are active to a healthy level.

“I think the focus on physical literacy
as opposed to a specific skill and develop-
ing an appreciation for activity over a life
time will benefit the individual. Not every-
one is ‘good’ at sports—but everyone can
understand how important physical activ-
ity is to health and well-being,” Cecere
said.

She noted that, in elementary school
years, PE addresses developmentally ap-
propriate skills such as skipping, hopping,
and jumping, which build lower-extremity
strength and balance. 

“As the children mature they are
asked to apply the skills learned in the ear-
lier ages to more group game type activi-
ties,” she said. “The premise is that learn -
ing and developing these skills will enhance
physical literacy and an appreciation for
physical activity going forward.”  

Katie Bell is a freelance writer in New York
City.

Sources:
Silva DAS, Chaput JP, Katzmarzyk PT, et al. Physical
education classes, physical activity, and sedentary
behavior in children. Med Sci Sports Exerc 2018;
50:995-1004.

Only 25.3% of children in

high-income countries report

taking three or more physical

education  classes a week. 

PE classes increase physical
activity, reduce sedentary time   
Funding sinking for critical programs                 
By Katie Bell
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Joint hypermobility: Risks
and management tips

Pain, which is often starts during or after
activity, is the predominant complaint of joint
hypermobility, and can sideline kids from
exercise and put them at risk for obesity. 
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Joint hypermobility, often discovered when
kids present with another lower extremity
issue, can cause pain, fatigue, and other
symptoms that lead to exercise avoidance
and dropping out of sports. Hypermobile
joints can also increase risk for injuries and
for future issues such as osteoarthritis. 

By Keith Loria 

Joint hypermobility in children presents with ligamentous or capsu-
lar looseness and increased joint range of motion, which can lead
to altered gait strategies and reduced dynamic balance. It’s linked
to joint pain (the knee is commonly affected), and research suggests
it’s a risk factor for musculoskeletal complaints, including the de-
velopment of osteoarthritis later in life, and with knee joint and other
injuries,1-3 particularly during contact sports.4

Joint hypermobility has been viewed as a mostly benign child-
hood disorder, but clinicians have now broadened this view to con-
sider possible multisystem implications; joint hypermobility, for
example, sometimes overlaps with Down syndrome, forms of
Ehlers-Danlos syndrome, Marfan syndrome, and other disorders.5-7 

Dawn M. Wahezi MD, MS, chief of the Division of Pediatric
Rheumatology at the Children’s Hospital at Montefiore and associ-
ate professor at Albert Einstein College of Medicine, Bronx, NY, said
joint hypermobility is thought to be “benign” when it is not associ-
ated with a hereditary disorder of connective tissue (eg, Marfan syn-
drome, Ehlers Danlos syndrome, or Stickler syndrome). 

She noted that despite the relatively uncomplicated nature of
benign joint hypermobility, the syndrome may lie along a broad clin-
ical spectrum. It’s most often diagnosed (which is typically done with
a series of positive mobility tests) when children present with symp-
toms that include joint pain, fatigue, gait abnormalities, and defor-
mities such as flat feet.8

Oliver Fawcett, BPod, a podiatrist and founder of Foot Health
Clinic 4 Kids in Samford, Australia, noted that in children with joint
hypermobility the arches may sag, and the feet may roll in exces-
sively because the strong ligaments that normally support the arch
are overly stretchy and unsupportive, allowing the arches to col-
lapse under the child’s weight.

The prevalence of benign, or generalized, joint hypermobility,
has been reported to range from 2% to 57%, depending on age,
sex, ethnicity, and the criteria used.9 Some studies have found a
high prevalence of joint hypermobility in children and adults who

iStocckphoto.com 803201046



practice specific sports, such as ballet10 and gymnastics.11

Diagnosis is often delayed.9 The average age of symptom onset
is 6.2 years, but the average age at diagnosis is 9 years.12 Younger
children tend to report more pain, which often lessens as children
age and muscles and joints become tighter and stronger. 

“Patients typically present with functional joint complaints that
are episodic and self-limited,” Wahezi said. “In other cases, parents
will report the child as being clumsy or poorly coordinated. Rarely,
joint hypermobility can be associated with chronic pain syndromes
and chronic fatigue syndrome.”

Kathy Martin, PT, DHSc, professor and assistant DPT program
director at the Krannert School of Physical Therapy at the University
of Indianapolis in Indiana, said the disorder can lead to develop-
mental delay because the child has to work harder and develop
greater strength to find the stability to achieve gross motor mile-
stones like crawling, standing, and walking. Therefore, she said, she
doesn’t classify it as a benign condition. 

Joint hypermobility in children is a predictor of future joint pain.
Children aged 10 years with hypermobility and musculoskeletal
pain have an increased risk of pain persistence and recurrence in
adolescence,13,14 and a 2014 study found children with joint hyper-
mobility and without current joint pain had a three times higher risk
of developing joint pain in adolescence, though the association did
not reach statistical significance.3

“Although children may not have pain, they likely will have sig-
nificant pain and dysfunction as adults as a result of the joint hyper-
mobility and abnormal wear and tear on their joints,” Martin said.

Parents are often anxious about their child with joint hypermo-
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bility, who may complain of general tiredness, fatigue, leg cramps,
and its long-term impact, said Paul McDermott, PT, pediatric phys-
iotherapy supervisor at Sidra Medicine in Doha, Qatar. 

Pain, which is often starts during or after activity, is the predom-
inant complaint of joint hypermobility, and can sideline kids from
exercise and put them at risk for obesity. He noted symptoms of
joint hypermobility are often shared among parents and siblings,
and research suggests a strong hereditary component.15 

Musculoskeletal complications 
Children with generalized joint hypermobility need a higher degree
of muscle stabilization during movement due to the looseness of
their joints, explained Bente R. Jensen, PhD, associate professor in
the Department of Exercise and Sport Science at the University of
Copenhagen in Denmark. Jensen and colleagues recently con-
ducted a study16 to examine muscle activation patterns of the knee
muscles in girls aged 14 to 15 years with generalized joint hyper-
mobility. 

The Danish investigators recruited the girls randomly from a
cohort of schoolchildren and hypermobility was assessed mobility
with the Beighton scale (range 0-9, with scores of greater than or
equal to 6 indicating hypermobility), commonly used to diagnose
joint hypermobility. 

Participants performed isometric knee flexion and extension
contractions with their dominant leg in a sitting position with the
thigh horizontal. 

A main finding was that girls with joint hypermobility had a 53%
faster capacity for early rapid torque generation during knee flexion

Continued on page 12
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Beighton Scale for 
Joint Hypermobility 
The Beighton scale to screen for joint hypermobility as-

sesses only a few joints and is based on four passive ma-

neuvers and one active maneuver. 

Depending on the child’s age, scores of 5 or 6 out of

a possible 9 points indicate generalized joint hypermo-

bility. 

Beighton scale items:

• Passive dorsiflexion of the metacarpopha-

langeal joint beyond 90˚ (1 point for each hand) 

• Passive apposition of the thumb to the flexor

aspect of the forearm (1 point for each thumb) 

• Hyperextension of the elbows beyond 10˚

(1 point for each elbow)

• Hyperextension of the knees beyond 10˚

(1 point for each knee)

• Forward extension of the trunk with knees fully

extended so that the palms of the hands rest at

on the floor (1 point)

Source: Adapted from reference 7. 



than girls without hypermobility despite no group differences in
muscle strength. “This may reflect a motor adaptation to compen-
sate for hypermobility,” said Jensen. 

Girls with joint hypermobility also had higher medial-lateral co-
contraction ratios during submaximal isometric contractions of the
knee muscles compared with controls.16 “The medial side of the
knee is the most common side for osteoarthrosis. The increased
medial muscle activation in generalized joint hypermobility could
play a role for the increased risk of osteoarthrosis later in life,” she
said. 

Moreover, girls with joint hypermobility had a reduced activa-
tion of their hamstrings during knee flexion compared with healthy
controls,16 which Jensen said may contribute to excessive loading
of the knee joint and increase the risk of injury. 

The results are similar to those from an earlier study by Jensen
and colleagues that included adults and children.17 In the adults with
joint hypermobility, in whom joint pain is common, the researchers
observed a reduced ability to control muscle force, which may be
a result of their long-term hypermobility. Reduced control of muscle
force is also seen in persons with osteoarthritis, Jensen said. 

“Persons with joint hypermobility have muscle activation strate-
gies of their knee muscles that are different from healthy controls,”
Jensen said. “Their muscle activation strategy seems to increase
the mechanical loading of their knees and will probably increase
the risk of future knee problems.”

Management
The first principle in management of joint hypermobility,
Wahezi said, is assessment for clinical manifestations suggestive of
an inherited connective tissue disorder. Nonmusculoskeletal symp-
toms such as skin hyperelasticity, excessive bleeding or bruising,
prominent veins, or heart murmurs should raise suspicion for po-
tentially serious conditions such as Ehlers-Danlos syndrome, osteo-
genesis imperfecta, Marfan syndrome, and Larsen syndrome.18

“Reassurance and patient education are essential to ease any
parental distress that may be associated with joint complaints,” she
said. 

Physical therapy. “Physical therapy is a key component in the
management of symptomatic patients and should focus on muscle
strengthening exercises and restoration of normal daily activities,”
Wahezi said. 

Martin suggests a protocol of strengthening in good alignment,
weightbearing exercises to promote co-contraction, and, when in-

dicated, compensatory strategies such as bracing and adaptive
equipment. “Interventions should be individualized to the child’s
needs, and there is no protocol or standard set of recommenda-
tions. In general, it might include standers, walkers, or even a wheel-
chair for long distances,” she said. 

Jensen added that physical therapists should try to normalize
a patient’s muscle activation pattern. This can be done by stimulat-
ing fast muscle force development through exercises from no force
to a submaximal force level (eg, 50%-70% of maximum force). 

“Additionally, physical therapists need to teach the patients how
to move around without placing high loads on their knees [eg, keep-
ing knees directly over the feet during knee flexion, avoiding twist-
ing in the knees, and avoiding hard impacts],” she said. 

Orthoses. Foot orthoses are sometimes prescribed to patients
with joint hypermobility, with the goal of stabilizing their gait pattern
and theoretically reducing the associated fatigue and joint pain.
However, research on the efficacy of orthotic interventions is sparse.

The appropriateness of orthotic intervention depends on many
individual factors, said Martin. 

Pain that limits function is a potential indication for orthoses.
The practitioner must evaluate how the joint hypermobility affects
movement and functional activities, and then decide if an orthosis
might optimize function and promote more normal movement, she
said. 

“There really is no ‘one size fits all’ solution to this—no algorithm
that identifies who gets orthoses and who doesn’t,” Martin said. “When
deciding what type of orthosis is best, it really depends on what the
movement dysfunction is and what the goal of intervention is.”

She prefers to go with the least restrictive device and the most
dynamic material (thinner, more flexible plastic) that will allow as
close to normal movement as possible and would use a rigid device
only to prevent motion to help relieve pain or to protect a joint from
further damage.

Long-term splinting may lead to weaker muscles and further
deconditioning and thus should be avoided, though Wahezi noted
short-term use may be helpful. Stabilizing footwear with medial post
support may also be helpful in children with pes planus and joint
hypermobility.19

Often patients do not require customized insoles, given the pre-
dominantly normal foot shape of most kids with generalized joint
hypermobility, said McDermott. Insoles that work best, in his opin-
ion, offer a deep heel cup and reactive/dynamic arch support.

“The principle behind using the heel cup is to provide stability
and improve control of gait. In our clinic, it was generally felt that
insoles improved the walking pattern and control of children with
joint hypermobility, but this was previously based on our observation
only,” he said. 

He and colleagues set out to test their observations in a study20

that was published in February in Gait & Posture. “Our aim was to
investigate our hypothesis in a small pilot study group using an elec-
tronic sensor mat that measures and records temporospatial pat-
terns of the gait cycle.” 

McDermott and colleagues recruited 21 patients (13 girls; me-
dian age, 10 years) and analyzed their gait while they walked in their
own footwear and immediately after applying full-length over-the-
counter insoles, which had deep heel cups, high medial borders,
and heat-moldable shells. The investigators tested children as they
walked on the mat at their preferred speed and after being asked
to walk more slowly.

Continued from page 11

12 05.18 ler: pediatrics

These over-the-counter insoles used in a 2018 Gait & Posture study had an immediate
positive effect on gait in children with joint hypermobility, reducing step length and
width variability. (Photo courtesy of PPL Biomechanics.)



Children demonstrated a significant reduction in step length
and width variability with the orthoses.19 “The insoles had an imme-
diate, positive effect on gait, which became more synchronized,”
McDermott said. 

“My personal view [on management] is to carry out a thorough
assessment of the child’s joints, muscle strength and endurance,
and pain score,” he said. “I also consider the parents’ view on pain
levels and general function levels.”

His treatment program for most kids includes one or more of
the following: modification of activity (not complete rest, he advises,
as it’s important that muscles stay conditioned to support joints);
advice to wear footwear with a stable heel counter at least 60% of
week; prescription of an off-the-shelf orthosis that promotes heel
stability during stance phase; and a strengthening program focusing
on antigravity muscle groups.

He first improves footwear that is used for both daily walking
and high-impact activity. For patients who have poor heel push-off
in supported single-leg stance coupled with flexible pes planus, he
encourages the use of a flexible, stabilizing generic insole.

Challenge of underdiagnosis 
As noted, joint hypermobility is underdiagnosed. “Muscle fatigue or
an unwillingness to walk in younger children are important indica-
tors that shouldn’t be dismissed,” McDermott said. 

“Parents often report that their child prefers to sit in a buggy or
be lifted rather than walk independently. This can sometimes be dis-
missed as lazy or behavioral until a diagnosis of hypermobility is
confirmed,” he said. 

With older children or young adults, McDermott said practition-
ers should pay special attention to disinterest in physical activities
or a refusal to participate in sports. Furthermore, discussions with
young patients should include questioning that helps them articulate
symptoms of fatigue, as describing pain alone may miss the point.

“Joint hypermobility continues to be under-recognized, as most
patients remain asymptomatic,” Wahezi said. “That’s why careful
physical examination and increased recognition is crucial to avoid
unnecessary diagnostic testing and to institute appropriate man-
agement and prevent potential future complications.”

In her view, increased awareness among practitioners will in-
crease patient and parent education, decrease potential anxiety,
and expedite necessary interventions. 

“With increasing knowledge of the potential impact joint hyper-
mobility can have on quality of life, adequate education of families
is essential to prepare them for potential future complications,” she
said. 

Keith Loria is a freelance writer in northern Virginia. 

References are available at lerpediatrics.com.
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“Muscle fatigue or an unwillingness to walk in
younger children are important indicators [of
potential joint hypermobility] that shouldn’t
be dismissed.”             — Paul McDermott, PT 
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Exploring the concussion—
lower extremity link 

As in adults, youth athletes who sustain a
concussion increase their chances of a lower
extremity injury; elevated risk can last for at
least a year. Researchers are investigating
the reasons underlying the connection, as
well as trying to answer the crucial question:
When is it safe for athletes to return to play?  

By Jill R. Dorson 

When an athlete gets a concussion, it’s not just his or her brain that
is at risk for further injury. Researchers have found that the odds of
lower extremity injuries rise, both in the short and long term1 (see
“Concussion repercussions: Studies explore lower extremity ef-
fects,” LER, June 2016, page 13). 

Two clinicians, one based in Colorado, the other in Georgia,
have been on the cutting edge of studying the effects of concussion
on lower extremity function in young athletes. They say this area of
research is in its infancy, but so far, the research has shown tangible,
applicable results.

David Howell, PhD, ATC, a lead researcher at the Sports Med-
icine Center at Children’s Hospital in Aurora, CO, and an assistant
professor of orthopaedics at the University of Colorado School of
Medicine, also in Aurora, has been focused on dual-task gait issues
following concussions. In layman’s terms, is it harder to chew gum
and walk after you’ve had a concussion? 

Across the country, Rob Lynall, PhD, ATC, the codirector of the
Concussion Research Lab at the University of Georgia in Athens,
and an assistant professor in the university’s Department of Kinesi-
ology, has been studying time-loss injuries following concussions
and how long the increased risk of injury lasts. He and his col-
leagues have written about the link between musculoskeletal issues
and concussion in adults for LER (See, “Brains, sprains, and chronic
pain,” LER, November 2017, page 39) but much of Lynall’s research
is focused on a younger population.

According to a 2003 study2 there were more than 1.5 million
traumatic brain injuries in the US that year, and the highest inci-
dence of injury occurred in young children and men. 

Lynall’s most recent study,1 published in 2017 in the Journal of
Athletic Training, found that 34% of high school athletes who re-
turned to play following a concussion then sustained a lower ex-
tremity injury. 

Those findings are similar to those from a study3 in adults com-
missioned by the US Army Research Institute of Environmental

Returning to play may be a flashpoint for
injury, ie, a concussed athlete is back on the
field, but has missed playing time, may be
out of shape, and has to reacclimate. 
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Continued from page 15 Medicine. The study looked at more than 23,000 soldiers, half
whom had suffered concussions and half whom had not, over a two-
year period. Results showed that, compared with nonconcussed sol-
diers, the possibility of a concussed soldier suffering a subsequent
lower extremity injury was 45% greater after 15 months and 38%
greater after two years.

Lynall’s large-scale pediatric study looked at more than 46,000
injuries sustained by more than 18,000 athletes across 27 sports,
and focused on “time-loss” lower extremity injuries, ie, those that
caused an athlete to miss at least a day of play or practice. Lynall
believes it is the first study to look at time-loss injuries alone, as
most research includes both time-loss and non−time-loss injuries. 

“I think the most interesting thing between the relationship be-
tween concussions and musculoskeletal injuries is that every time
someone looks at it, they look at it a little differently, but still come
to the same conclusions,” Lynall said. “I think that [teasing out time-
loss injuries] may be important going forward … if we want to figure
out what is driving the relationship.” 

The brain—lower extremity link  
Howell and Lynall see a clear connection between concussion and
lower extremity injuries in youths and adults. What they haven’t un-
covered yet is the mechanism that causes this to happen. In fact,
Howell was the lead researcher on a dual-gait task study in which
Lynall also participated. The study, published in a 2018 issue of the
Journal of Neurotrauma4 investigated the ability of concussed youth
athletes (average age 17 years, 52 girls) to perform two tasks simul-
taneously once every 21 days until they were considered recov-
ered. The athletes reported back in a year if they had sustainedShutterstock.com 1748309
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comes stronger. We’re trying to understand what mechanisms are
responsible for this.” 

The results of his study were similar to a systemic review5 pub-
lished in 2017 that found that concussed youth athletes had less
stability while performing a dual task during the first 72 hours after
sustaining the concussion.

Lynall had previously investigated this area in a 2015 study6

that compared dynamic activity in concussed and nonconcussed
college-aged athletes for one year. He found that concussed ath-
letes were more likely to struggle with dynamic tasks. 

“It’s really interesting,” Lynall said. “When we first got into this
for our 2015 paper, we thought maybe in the first month, we might
have a greater chance of seeing this elevated chance of injury. We
broke it out at ninety, one-hundred-twenty, and three-hundred-sixty-
five days and saw the increase out to a year.”  

There is little data past the one-year mark, he said. 
Among the reasons youth athletes may be more likely to sus-

tain injuries later rather than sooner, Howell suggested, is that ath-
letes may have poor motor control for an extended period
postconcussion making them more prone to injury. In addition, there
are fewer lower extremity injuries immediately following a concus-
sion because athletes aren’t playing or practicing. Lynall also
pointed out that getting back to play may also be a flashpoint—ie, a
concussed athlete is back on the field of play where he or she has
missed playing time, may be out of shape, and has to re-acclimate
to the speed of play. All of these factors can put an athlete at risk. 

When it comes to studying the relationship between concus-
sions and kids, Lynall is considered the expert. Although the con-

additional lower extremity injuries. 
The results indicated that as the ability to execute dual-task gait

exercises worsened, the incidence of time-loss injuries rose signif-
icantly—for up to a year. 

“I expected to see that there was a high risk at the very begin-
ning and that it would tail off in the coming year,” Howell said. “But
that’s not the case. If you cut the time period off at, say, the first
ninety days, then you don’t see an association, but if you got further
than that, then there is an association. Exposure plays a big part,
and as you extend that window out further, that association be-

       

Continued on page18
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treatment in two months, only 12% of women and girls did, with
many experiencing concussion-related issues up to six months
postinjury.9

Women and girls also reported more subjective symptoms, as
well as more objective physiological symptoms of concussion, such
as vision issues and trouble maintaining balance, than men and
boys.9

Lynall believes that concussions and gender deserve more
study. 

“Male and female often get lumped together,” he said. “And we
know that males and females don’t respond the same way to con-
cussions. Athletes need to be honest about symptoms they’re suf-
fering, and frankly, I think that women are more honest about it than
men. I think there is some physiological basis to it, but I also think
that some of it is reporting.”

Baumann and Howell posit that there are both physical and
hormonal reasons why girls and women not only suffer more con-
cussions, but also take longer to heal. In particular, both suggest
that since females have less neck strength than males, they aren’t
able to sustain a potentially concussion-causing hit as effectively. 
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cept that a concussed person is at higher risk for lower extremity
injury translates from adults to kids, Lynall has found that getting to
the information needed to further study the relationship can be chal-
lenging. As with many illnesses or injuries, kids can be tougher to
diagnose. 

“Largely, you’re looking at the same things you’re looking for
in adults—are they slower than normal? Kind of out of it? Foggy? Do
they have a glassed-over look to them?” Lynall said. “Children are
always the toughest, though they do tend to be honest [about ex-
periencing symptoms, even though it may keep them from returning
to play] even though they don’t always know something happened
to them.” 

Girls are at higher risk 
Howell is currently involved in a Boston-based study looking at
women and concussions and noted that past studies have shown
the “incidence of concussion is more prevalent in girls and women
[than in men]. … But to my knowledge, no one has been able to
stratify this level so far.” 

Among the previous studies showing that females are more
prone concussions, a 2009 review7 published in the British Journal
of Sports Medicine revealed that nine of 10 included studies
showed a higher incidence of concussion in female versus male
athletes. A 2015 JAMA Pediatrics study also found that female high
school soccer players were about 1.5 times more likely to sustain
a concussion than males players.8

Similarly, a review of data9 from 207 athletes collected at a
Canadian concussion clinic showed women and girls not only sus-
tained more concussions, but that the injury was often more severe
than in their male counterparts and that the female athletes took
longer to heal. While 34% of men and boys completed concussion

Continued from page 17

Figure 1. Key Points From the Child
SCAT5 Concussion Assessment Tool 

• Any athlete with suspected concussion should be RE-
MOVED FROM PLAY, medically assessed and monitored for
deterioration. No athlete diagnosed with concussion should
be returned to play on the day of injury. 

• If the child is suspected of having a concussion and
medical personnel are not immediately available, the child
should be referred to a medical facility for urgent assess-
ment. 

• Concussion signs and symptoms evolve over time and
it is important to consider repeat evaluation in the assess-
ment of concussion. 

• The diagnosis of a concussion is a clinical judgment,
made by a medical professional. The Child SCAT5 should
NOT be used by itself to make, or exclude, the diagnosis of
concussion. An athlete may have a concussion even if their
Child SCAT5 is “normal.”

Source: 
Davis GA. Child SCAT5 Concussion in Sport Group. Br J Sports Med 2017
April 26. [Epub ahead of print].
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Assessing head injuries 
A series of tests, collectively referred to as SCAT (Sports Concussion
Assessment Tool), is available for coaches and trainers to use to as-
sess concussions. The tests have different “levels” that can be used
for varying age groups. For example, the Child SCAT-5 tool (see
Figue 1) is for kids aged 5 to 12 years.10 The checklist includes an
observation section, a symptom check, a memory test, and a con-
centration test, as well as other sections. 

In addition, the Centers for Disease Control and Prevention’s
“Heads Up: Concussion in Youth Sports” initiative has been effective
in helping youth coaches identify and sometimes prevent concus-
sions on the playing field, according to a 2012 Journal of School
Health evaluation of the initiative.11

“Athletic trainers are the ones who are there on a day-to-day
basis, they develop a rapport with [athletes] and can identify mood
changes pretty quickly,” Howell said. “But concussion is a clinical
diagnosis at this point, so there is no ‘gold standard.’”

Based on the research, both Lynall and Howell agree that get-
ting an athlete off the field as quickly as possible after a concussion
is of paramount importance. 

While it’s been shown that the effects of a concussion can be
long lasting, symptoms are often most obvious immediately after
the concussion, making an athlete (or anyone else) with a head in-
jury less able to complete simple tasks. 

Howell recently looked at near point of conversion (NPC, a
visual assessment) and gait deficits in adolescents after a sport-
related concussion. The study,12 published in May in the Clinical
Journal of Sport Medicine, showed that 55% of concussed adoles-
cents had a receded NPC; these participants exhibited significant
gait-related deficits compared with healthy controls, including
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slower gait speed and shorter stride length. Concussed adolescents
with normal NPC did not demonstrate gait deficits.12

The obvious question, then, is when should the youth athlete
return to the playing field? Many of the screening tests used by
physicians and trainers alike are static, but sports are dynamic. As
mentioned earlier, Howell is studying dual-task gait situations, which
he believes is a step (pun intended) in the right direction. 

“I think that dual gait is a nice testing paradigm because most
people walk with a similar pattern over time,” he said. “A lot of other
sort of balance paradigms aren’t really something they practice all
the time … so, you don’t usually stand around on one foot with your
eyes closed every day.” 

Although young athletes may feel a certain amount of pressure
to return to the playing field, Howell is quick to say that “toughing
it out” in the case of a concussion is the worst option. Whether a
screening test is static or dynamic, determining when an athlete
should return to play is not an exact science. 

Because of that, Lynall recommends “hyper vigilance” on the
part of coaches and trainers when a concussed youth athlete does
return to the field. It is critical, he said, for trainers, coaches, and
parents to be on the lookout for issues with gross motor skills and
balance. 

“It’s tricky,” Lynall said. “I don’t think we have the ability right
now to say, ‘Well, you have a concussion, you should sit out for this
amount of time.’ We just don’t have that information. I talk to clini-
cians and they want a firm answer to be able to know when a youth
athlete can come back, but we just don’t know.” 

Jill R. Dorson is a freelance writer based in San Diego, CA.  

References are available at lerpediatrics.com.




