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In many areas of pediatric medicine, treatment for kids hasn’t caught up with
consequential advances in adult healthcare. The FDA, for example, estimates that
development of child-specific medical devices typically lags five to ten years
behind new adult technologies.

	
In many areas of pediatric medicine, treatment for

By Emily Delzell

AFOs improve postsurgical gait

A story in this issue profiles two companies trying to disrupt a current standard of
care for kids (see “Biotechnology startups break into pediatric care,” page 39).
One, Augment Therapy, was founded by Lindsay Watson, PT, MPT, a pediatric
physical therapist developing a software platform that blends telemedicine and
augmented reality, the combination of real-world and interactive digital
environments, to give children a fun, immersive physical therapy experience.
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Watson thought of the solution several years before starting to develop it, thinking
someone else would soon see the same possibilities and create the tool she
envisioned. Tools did appear, but Watson, looking at the teams behind them and
seeing that “there wasn’t a clinician in sight,” knew she could do better.
Now, her company is beginning pilot testing with the plug-and-play solution she
hopes will soon be used in hospitals, clinics, and home settings.

Companies looking to bring to market the next great solution to a
thorny problem in medical care for children and adolescents are
forming across the nation. The market is ripe for disruptive ideas,
but to succeed, entrepreneurs have to show investors and
clinicians that what they’re selling can truly make a difference.

Do you have a great idea for bridging a gap in the way lower extremity care for
kids is accessed or delivered? Top healthcare startups garnered more than $1.7
billion in funding in the last two years, according to Healthcare Weekly. With
investors opening their pockets, now may be the time to consider whether you
could turn your brainstorm into a solution that improves care for children.

By Keith Loria and Emily Delzell

35

Emily Delzell, Editor

KICKBALL HAS SURPRISING
BURDEN OF MODERATE TO
SEVERE INJURIES
GAME SENDS 10,000 KIDS A YEAR TO ED

	
By Emily Delzell

37

 FOS IMPROVE POSTA
SURGICAL GAIT IN KIDS WITH
SPASTIC UNILATERAL CP

cannabis legal across most of
the United States and Canada,
patients are turning to the drug
as an alternative treatment for a
wide range of ailments...

	
DEVICES CORRECT RESIDUAL
DROP-FOOT

By Nicole Wetsman

39 B
 IOTECHNOLOGY STARTUPS

 XCERPT
E
DO ALTERATIONS IN MUSCLE
STRENGTH, FLEXIBILITY,
RANGE OF MOTION, AND
ALIGNMENT PREDICT LOWER
EXTREMITY INJURY IN
RUNNERS: A SYSTEMATIC
REVIEW

	
By Emily Delzell

BREAK INTO PEDIATRIC CARE

The market is ripe for disruptive ideas, but to

succeed, entrepreneurs have to show investors and
clinicians that what they’re selling can truly make a
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By Keith Loria and Emily Delzell

	
By Shefali M. Christopher, Jeremy McCullough,
Suzanne J. Snodgrass, and Chad Cook

INFORMATION FROM THIS
ISSUE

The views and opinions expressed in this issue are those of the authors and do not necessarily reflect the official policy or position of Lower Extremity Review.

New!

Skin Saver!
4 Ways

SoreSpot® Silicone Tape
Will Help Soothe & Heal
Your Patients
Foot Care — Skin Care —
Wound Care — Scar Care
A new, better alternative to paper
and cloth tape wound dressings
• Shields Blisters, Corns & Irritations
• Reduces Friction & Skin Damage
• Gently Secures Bandages & Dressings
• Helps Improve the Appearance of Scars
• Creates an Occlusive Barrier for Faster
Penetration of Topical Wart Treatments

New
12 Roll
Clinic Pack

• More!

Safe & Easy Release for Painless
Removal Without Skin Damage
Thin, Self-adhering, Waterproof,
Reusable, Hypoallergenic
Save skin with Sorespot® Silicone Tape
— the new skin protectant and topical
bandage option

Effective. Economical. Easy.
To order, get a free sample* or more
information, mention code LER419
Call: 1-800-424-5561
Fax: 845-277-2851
E-mail: info@pedifix.com
Return this Coupon to:
PediFix, 301 Fields Lane, Dept.
LER419, Brewster, NY 10509

Medical Footcare

®

*This offer is for healthcare professionals only. Limit one free sample per customer.

Yes! Please send me:

☐ 1 Free Sample
☐ 12 Roll Clinic Pack (1˝ x 1.5 yd), $48.00
☐ 12 Roll Clinic Pack (2˝ x 1.5 yd), $72.00

Medical Footcare

Your Name__________________________________________________________________________
Practice Name ______________________________________________________________________
Shipping Address ___________________________________________________________________
City ________________________________________State ______ Zip ________________________
Phone_______________________________________________________________________________
Fax __________________________________________________________________________________
Email _______________________________________________________________________________
In our practice, we see approximately ___________ (#) patients each week.
My favorite supplier is___________________________________________________________
I prefer: ☐ to Dispense ☐ to Prescribe ☐ Patient Direct Order
Mail to: PediFix, Dept. LER419, 301 Fields Lane, Brewster, NY 10509
Fax to: 845-277-2851 Please provide all information requested. Allow 2 weeks for delivery.

© 2019 PediFix, Inc. LER419

®

EDITORIAL ADVISORY BOARD

PUBLISHER AND CHIEF EXECUTIVE OFFICER
Richard Dubin
rich@lermagazine.com | 518.221.4042

EDITORIAL STAFF
Editor

Janice T. Radak | janice@lermagazine.com

Senior editor - Pediatrics

Emily Delzell | emily@lermagazine.com

Senior editor

Karen Hentry |karen@lermagazine.com

Associate editor

Laura Fonda Hochnadel | laura@lermagazine.com

New products editor

Rikki Lee Travolta | rikki@lermagazine.com

Consulting editor

John Baranowski | john@lermagazine.com

Operations coordinator

Melissa Rosenthal-Dubin | melissa@lermagazine.com

Graphic design & website development
Anthony Palmeri | PopStart Web Dev
webmaster@lermagazine.com

Audience development

Christopher Wees | Media Automation, Inc.

Craig R. Bottoni, MD
Chief, Sports Medicine Service
Orthopaedic Surgery Service
Tripler Army Medical Center
Honolulu, Hawaii

Geza Kogler, PhD, CO
Director, Clinical Biomechanics Laboratory
School of Biological Sciences
Georgia Institute of Technology
Atlanta, Georgia

Jonathan Chang, MD
Orthopaedic Surgery
University of Southern California
School of Medicine
Alhambra, California

Robert S. Lin, CPO
Managing Partner, Adaptive Prosthetics &
Orthotics
Residency Coordinator, New England Orthotic and
Prosthetic Systems, LLC
Wethersfield, Connecticut

Robert Conenello, DPM
Orangetown Podiatry
Clinical Director, NJ Special Olympics
NYPD Honorary Surgeon
Greater New York City Area, New York
Sarah Curran, PhD, FCPodMed
Professor, Podiatric Medicine & Rehabilitation
Cardiff Metropolitan University
Cardiff, United Kingdom
Stefania Fatone, PhD, BPO
Professor, Physical Medicine & Rehabilitation
Northwestern University
Chicago, Illinois
Timothy E. Hewett, PhD
Director, Biomechanics Laboratories & Sports
Medicine Research Center
Mayo Clinic
Minneapolis, Minnesota

Antonio Robustelli, CSCS
Sports Performance Consultant
Applied Sport Scientist/Technologist
Strength & Conditioning Specialist
Salerno, Italy
Jarrod Shapiro, MD
Vice Chair, Department of Podiatric Medicine,
Surgery & Biomechanics
Associate Professor of Podiatric Medicine, Surgery
& Biomechanics
Western University of Health Sciences
ACFAOM Liaison
Pomona, California
Bruce E. Williams, DPM
Medical Director
Go4-D
Chicago, Illinois

Our Mission:
Lower Extremity Review informs healthcare practitioners on current
developments in the diagnosis, treatment, and prevention of lower
extremity injuries. LER encourages a collaborative multidisciplinary
clinical approach with an emphasis on functional outcomes and
evidence-based medicine.
Opinions expressed are those of the authors and do not necessarily
represent those of Lower Extremity Review, LLC.
LER is published monthly, except for a combined November/
December issue and an additional special issue in December, by
Lower Extremity Review, LLC. Copyright ©2019 Lower Extremity
Review, LLC. All rights reserved. The publication may not be
reproduced in any fashion, including electronically, in part or whole,
without written consent. LER is a registered trademark of Lower
Extremity Review.
Subscriptions may be obtained for $38 domestic and $72
international by writing to: LER, PO Box 390418 Minneapolis, MN
55439-0418. POSTMASTER: Please send address changes to LER,
PO Box 390418, Minneapolis, MN 55439-0418.
LOWER EXTREMITY REVIEW
41 State St. • Suite 604-16 • Albany, NY 12207
518.452.6898

INFORMATION FOR AUTHORS
LER encourages a collaborative multidisciplinary clinical
approach to the care of the lower extremity with an
emphasis on functional outcomes using evidencebased medicine. We welcome manuscripts (10002000 words) that cross the clinical spectrum,
including podiatry, orthopedics, physical medicine
and rehabilitation, biomechanics, obesity, wound
management, physical and occupational therapy, athletic
training, orthotics and prosthetics, and pedorthics.
See detailed Author Guidelines at lermagazine.com – click the Editorial tab
on the homepage.

ELECTRONIC SUBMISSIONS

Please attach manuscript as an MS Word file or plain text. Tables may be
included in the main document, but figures should be submitted as separate
jpg attachments. Send to: janice@lermagazine.com

lermagazine.com

5.19

7

Editorial Observations
Addressing Gender Matters On the Field,
In the Locker Room…Everywhere
For decades, numerous research studies have
shown that physical activity and sport play a
significant role in positively shaping children’s
health and emotional well-being. But, as we learn
more about biology and psychology, it becomes
clear that gender matters in ways not conceived
of when John F. Kennedy became President in
1961 and re-energized the President’s Council on
Youth Fitness, predecessor of the more recent
President’s Council on Physical Fitness and Sport.
We know today that athletic participation,
particularly in children, can favorably influence
general health, self-esteem and body image, body
weight, social relationships, quality of life, and
educational attainment. But we also know that
the playing field isn’t exactly level. In addition
to biological differences (think: Q angles and
a disproportionately high rate of ACL injury),
girls and women who play sports often have to
navigate the conflicting cultural messages about

iStockphoto.com #1132012561

what it means to be a girl or woman and what it
means to be an athlete.
The good news is that, more and more, they

ly only about a third of high schools have access

higher in girls’ soccer and nearly 3 times higher

to a full-time athletic trainer,” said study coauthor

in girls’ basketball in schools without an athletic

are not alone in this struggle. A recent academic

Cynthia LaBella, MD, Medical Director of the

trainer.

research study and a new national report point to

Institute for Sports Medicine at Ann & Robert

the increasing breadth of professional help avail-

H. Lurie Children’s Hospital of Chicago, and

able to girls and women who want to participate

Professor of Pediatrics at Northwestern Univer-

in sport—and the quantifiable impacts that those

sity Feinberg School of Medicine. “The positive

professionals provide.

impact we observed is likely because athletic

Athletic Trainers Can Reduce
the Injury Rate

trainers are licensed healthcare professionals
who work with coaches and athletes to apply
evidence-based injury prevention strategies, and

In the research study, published in Injury Epide-

they are able to recognize and manage injuries

miology, researchers found that the availability of

when they happen, which may reduce severity or

a full-time certified athletic trainer in high school

complications.”

Good Coaches Make Sports
Fun for Girls
Sports, particularly for children, should be fun.
Making sports fun, in addition to nurturing
skills and teamwork, is something great coaches
do—and it could be the key to keeping girls
active. New research on girls 7 to 13 years of age
who play sports reveals that, when girls like their
coaches, they are more likely to keep playing as
they get older, to see the importance of being

reduces overall and recurrent injury rates in girls

LaBella and colleagues analyzed data from

who play on a soccer or basketball team.1 Schools

2 injury-reporting systems, for high schools with

with an athletic trainer are also better at identi-

an athletic trainer and for those without, over

fying athletes with concussion. This is the first

a 2-year period. They found that overall injury

Coaching Through a Gender Lens: Maximizing

study to compare injury rates in schools that have

rates in both girls’ soccer and basketball were

Girls’ Play and Potential, from the Women’s

an athletic trainer with schools that do not.

significantly higher in schools without an athletic

Sports Foundation (WSF).

“Our results are significant because current-

active, and to love their sport. These were just
some of the findings in a recently released report,

trainer. Recurrent injury rates were 6 times

lermagazine.com
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Continued from page 9

the benefits they provide. We were purposeful in

ance cultural messages that often signal to girls

partnership with Nike Inc.’s Social & Community

designing this research to examine the girl-par-

that “sports are for boys.” Additionally, female

Impact program, examines the intersection of

ent-coaching dynamic through a gender lens,

coaches are powerful role models, demonstrating

girls’ sports development needs with their “cur-

to discover best practices for maximizing girls’

to girls that they belong and deserve to be includ-

rent-day” experiences. It captures data through

personal and sport potential.”

ed in sports, thus boosting girls’ confidence and

This first-of-its-kind report, developed in

the voices of girls, their parents, and experts in

The multidimensional study includes

inspiring their continued participation.

girls’ development and sports—with the goal of

interviews with experts in girls’ development and

identifying coaching practices to support girls’

sports, a national survey of girls 7 to 13 years of

initiation and continued participation in sports.

age who participate in sports and their parents

The persistent gender gap and disproportionate

(N = 1129), and a survey of exemplary programs

sports dropout rate for girls—which increase

from WSF community partners. According to

as they transition to early adolescence – show

report findings, 93% of girls surveyed “loved”

a clear need for coaching practices that address

or “liked” their sport, which was key to their

girls’ challenges and nurture their love of sport.

continued desire to play in high school and

Coaches are vital in getting and keeping girls

beyond. Most girls (≥85%) reported that their

involved.

coaches created a positive environment that

Lens: Maximizing Girls’ Play and Potential at:

encourages safety, fun, and healthy competition.

www.womenssportsfoundation.org/coachinggirls.

“We know that, through sports, girls grow

“This research reinforces the power of all
coaches to increase girls’ confidence and participation in sports,” said Caitlin Morris, General
Manager of Nike Inc.’s Global Community Impact
program. “In addition, female coaches serve
as catalysts to inspire more girls to get active
because if she can see it, she can be it.”
Download Coaching Through a Gender

and thrive in limitless ways, and the coaches who

Furthermore, the girls’ feedback highlighted the

teach, encourage, and inspire them play a vital

importance of supportive coaching practices that

role in keeping girls active,” said WSF Chief Ex-

reward effort for trying a new skill over winning;

1. Pierpoint LA, LaBella CR, Collins CL, Fields

ecutive Officer Deborah Antoine, PhD, in a press

encourage learning from mistakes while staying

SK, Dawn Comstock R. Injuries in girls’

release. “Our Foundation’s enduring commitment

positive; and promote integrity and honesty.

soccer and basketball: a comparison of high

is to ensure that all girls and all women have access to sports and physical activity, together with

Both experts and program leaders confirm
that gender-informed approaches can counterbal-

Reference

schools with and without athletic trainers. Inj
Epidemiol. 2018;5(1):29.
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readers.
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before sending.)
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under consideration for publication elsewhere. Any prior publication of material
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Think about the patient. How does the patient know
who is an expert and who is not? The only thing the
patient sees is who is on the news and who is quoted
in the newspaper or who comes up first on Google
or Twitter. Patients often assume the more publicity a
provider receives, the better provider they are. But we
know there are plenty of excellent providers who never
get quoted in the press. The patient doesn’t realize
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providers they see in the media. Is it time for you to
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Glaucoma = Gait Changes and Fall
Risk

examines 8 variables of the walking task, including speed changed, head
turning, turns with stops, walking over and around objects, and walking up
and down stairs. Fall risk was also greatly increased in the POAG group;
indeed, 78.8% of the group had a mild-to-moderate physiological risk of
falling. Specifically, POAG participants exhibited both mobility and sensory
deficits that increase the risk of falling.
The authors conclude that adding the TUG and DGI to routine assessments could help reduce fall risk in this patient population.
Source: Gomes HA, Moreira BS, Sampaio RF, et al. Gait parameters,
functional mobility and fall risk in individuals with early to moderate
primary open angle glaucoma: a cross-sectional study. Braz J Phys Ther.
2018;22(5):376-382.

Inverse Association Between
Coffee and Falls

iStockphoto.com #979626706

Nearly 60 million people worldwide will be affected by primary open-angle
glaucoma (POAG) in 2020. The condition, a leading cause of irreversible
blindness, typically occurs in people > 40 years of age; risk increases with
age. The condition is known to cause difficulty walking, particularly when

iStockphoto.com #870060344

lighting levels differ, such as on steps, or when crossing the street. Studies
have shown that older people with POAG walk slower and are at greater

European researchers have found an inverse association between habit-

risk of accidents compared to healthy counterparts; do worse on the Timed

ual (ie, daily) coffee drinking and the risk of falls in the elderly—and

Up & Go (TUG) test; and face an increased risk of falls. In this study,

that inverse association was particularly strong among those who drank

researchers from Brazil sought to understand if early visual changes in

caffeinated! The association also held (although not to the same extent)

POAG impair gait and mobility and increase the risk of falls.

for a lower risk of injurious falls. Furthermore, when looking at specific

The researchers compared spatiotemporal gait data from 33 partici-

subgroups, the inverse association was consistent across sex, obesity,

pants with early-to-moderate POAG to data from 34 asymptomatic healthy

protein intake, sleep duration, physical activity, and alcohol consumption

participants. Using the GAITRite system of spatiotemporal analysis, they

(all P interactions > .05).

looked at velocity, cadence, step length, base of support, swing, stance, and

The study appears in the American Journal of Clinical Nutrition and

double support times. Other testing included TUG, Five-Repetition Sit-to-

was conducted by Machado-Fragua and colleagues from the Department

Stand, and Dynamic Gait Index (DGI). The Physiological Profile Assess-

of Preventive Medicine and Public Health, School of Medicine, Universi-

ment was used to assess fall risk.
The researchers noted significant differences between the 2 groups
in contrast sensitivity, proprioception, TUG, and DGI. They noted that
this was the first study to use DGI in this patient population; the test

dad Autónoma de Madrid. The aim of the study was to assess the association between routine coffee drinking and risk of different falls-related
outcomes; the data are from 2964 participants in the Seniors-ENRICA

lermagazine.com
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cohort, and 8999 participants in the UK Biobank cohort. All participants
were ≥ 60 years of age. Outcomes examined included ≥ 1 fall, injurious
fall, and ≥ 1 fall with fracture.
Coffee consumption in the Seniors-ENRICA group was assessed
based on prior dietary reporting, in which participants had answered
questions about whether they drank caffeinated or decaffeinated coffee;
how it was prepared (filtered, unfiltered, or instant); and size of the cup
they typically use. Falls were assessed through 2015.
For the UK-Biobank group, coffee consumption was based on a minimum of 3 24-hour recall sessions conducted via telephone. Falls were
assessed through 2016.
Of the more than 10,000 participants examined, 992 experienced
≥ 1 fall within the study period. After statistical adjustments for major
lifestyle and dietary risk factors, and when compared with those who
consumed < 1 cup/d, the pooled hazard ratio (HR) for daily coffee consumption of 1 cup/d was 0.75 (95% confidence interval [CI]: 0.52, 1.07);
for daily coffee consumption of ≥ 2 cups/d, 0.74 (95% CI: 0.62, 0.90) (P
trend = .001). When looking specifically at caffeinated coffee, HRs were
0.67 (95% CI: 0.42, 1.07) and 0.70 (95% CI: 0.56, 0.87), respectively
(P trend < .001). Drinking decaffeinated coffee was not associated with
falls.
Among the Seniors-ENRICA group that drank caffeinated coffee, the
injurious falls HR was 0.83 (95% CI: 0.68, 1.00) for 1 cup/d and 0.83
(95% CI: 0.64, 1.09) for ≥ 2 cups/d (P trend = .09).
The authors concluded that habitual coffee consumption was associated with lower risk of falling in older adults in Spain and the United
Kingdom. Their study adds to the research that shows coffee consumption has been associated with a lower rate of type 2 diabetes, cardiovascular disease, and sarcopenia—all of which are strong risk factors for falls.
Source: Machado-Fragua MD, Struijk EA, Ballesteros JM, Ortolá R,

Methods
Twenty-six male basketball players were classified as normal-arched (n
= 15) or flat-footed (n = 11) using the Chippaux-Smirak index, navicular
drop test, and resting calcaneal angle measurement. They performed
jumps with and without prefabricated foot orthoses. We measured jump
height and distance for CMJ and SBJ, respectively. We also measured
hip, knee and ankle joint angles; angular velocities; moments; and powers during take-off.

Results
There was no difference in jump height or jump distance regardless of
foot types and foot orthoses. For CMJ, the flat-footed group exhibited less
ankle plantarflexion (F1,24 = 8.407, p = 0.008, ηp2 = 0.259 large effect)
and less peak hip-joint power (F1,24 = 7.416, p = 0.012, ηp2 = 0.244

large effect) than the normal-arched group. Foot orthoses reduced ankle
eversion in both groups (F1,24 = 6.702, p = 0.016, ηp2 = 0.218 large
effect). For SBJ, the flat-footed group produced lower peak hip angular
velocity (F1,24 = 7.115, p = 0.013, ηp2 = 0.229 large effect) and generated lower horizontal ground reaction force (GRF) (F1,24 = 5.594, p =

0.026, ηp2 = 0.189 large effect) than the normal-arched group. Wearing
a foot orthosis reduced ankle eversion (F1,24 = 5.453, p = 0.028, ηp2 =

0.185 large effect), peak horizontal GRF (F1,24 = 13.672, p = 0.001, ηp2
= 0.363 large effect) and frontal-plane ankle moment (F1,24 = 4.932, p =

0.036, ηp2 = 0.170 large effect).

Discussion
Our main results were (Figure):
• There was no difference in jump height or jump distance regardless
of foot type or foot orthosis.
• In CMJ, the flat-footed group displayed less plantarflexion and peak

Rodriguez-Artalejo F, Lopez-Garcia E. Habitual coffee consumption

hip-joint power than the normal-arched group; foot orthoses reduced

and risk of falls in 2 European cohorts of older adults. Am J Clin Nutr.

ankle eversion at take-off compared to a flat, neutral insole.

2019;109(5):1431-1438.

• In SBJ, the flat-footed group produced less peak horizontal GRF
and lower hip angular velocity than the normal-arched group; foot

EXCERPT:

Foot Orthoses Alter Lower-limb
Biomechanics in Basketball
Players—Flat Feet or Normal Arch
By Malia Ho, Pui Wah Kong, Lowell Jia-Yee Chong, and
Wing-Kai Lam

to support the deformed foot arch and improve normal foot function.
However, it is unclear if use of foot orthoses affects jump performance in
athletes. Our study sought to investigate if foot type or a foot orthosis influences countermovement jump (CMJ) and standing broad jump (SBJ)

5.19

Effect of foot type: It would seem that flat-footed persons can
perform just as well as their normal-arched counterparts. The differences in biomechanics of the lower extremity may indicate that flat-footed
infer that flat-footed persons may experience fatigue earlier than their

pared to those who have a normal arch. Foot orthoses are commonly used

14

frontal plane moment at take-off, compared to flat neutral insoles.

persons have to work harder to achieve the same performance and may

Flat-footed persons are believed to have poorer jump performance com-

performance and lower-limb biomechanics.

orthoses reduced ankle eversion, peak horizontal GRF, and ankle

This article has been summarized and excerpted from “Foot orthoses alter lower
limb biomechanics but not jump performance in basketball players with and without
flat feet,” which appeared in the Journal of Foot and Ankle Research (2019:12:24),
by the same authors. References and methodological details have been removed for
brevity. Use is per the Creative Commons Distribution 4.0 International License.
Read the full article at https://jfootankleres.biomedcentral.com/articles/10.1186/
s13047-019-0334-1.
Continued on page 16
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Figure 4: Hip, knee and ankle moment curves during propulsion phase by foot type and orthosis

normal-arched counterparts. Foot type accounted for 25.9% variance

and accounted for large effect in ankle eversion (18.5% variance) and

in ankle plantarflexion, 24.4% variance in hip-joint power and 22.9%

peak ankle frontal moment (17% variance) at SBJ. Although the magni-

variance in hip angular velocity (large effect) at CMJ, while accounting

tude of change was small, the large effect sizes found in this study would

for 18.9% variance in peak horizontal GRF (small effect) at SBJ. Further

encourage future longitudinal studies to ascertain the impact of these

studies need to be conducted to investigate the impact of these biome-

biomechanical differences to potentially improve movement analyses to

chanical changes on their clinical implications, such as muscle use.

tailor training strategies to improve jump performances.

Effect of foot orthosis: Foot orthoses are hypothesized to provide
medial arch support and reduce rearfoot eversion. Our results in CMJ

Conclusion

and SBJ support the contention that, when prefabricated orthoses were

Foot type and the use of foot orthoses influence take-off biomechan-

used, the ankle was in a more inverted position during take-off. Our find-

ics, but not actual CMJ and SBJ performance, in basketball players.

ings showed that the use of foot orthoses resulted in a reduction between

Compared to normal-arched athletes, flat-footed athletes generated

1° and 3° of ankle eversion for all participants during CMJ and SBJ.

smaller propulsion GRF and lower hip-flexion velocity and power, which

Our results show that an increase in ankle stability would not relate to

suggests possible compensatory movement strategies to maximize jump

jumping performance and is consistent with another study in which ankle

performance. Future studies may investigate whether these altered

stability was increased by using collar height and heel counter stiffness of

biomechanics—taking into consideration their respective magnitude and

footwear. The foot orthoses used in our study provide support primarily

effect sizes—may have implications for lower-limb injury. The use of foot

in the rearfoot and midfoot areas, which may have caused changes in

orthoses resulted in biomechanical changes in both the normal-arched

the shape and biomechanics on these regions of the foot. Foot orthoses

and flat-footed groups, but does not enhance jumping performance.

accounted for large effect sizes in ankle eversion (21.8% variance) in CMJ
Continued on page 18
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Biomechanical risk factors associated with
running-related injuries: a systematic review
LINDE CEYSSENS, ROMY VANELDEREN, CHRISTIAN BARTON, PETER MALLIARAS, BART DINGENEN

INTRODUCTION

SPORTS MEDICINE 2019

The incidence and prevalence of running-related injuries (RRI) is high.
Biomechanical factors may play a role in the etiology of these injuries.
This systematic review synthetizes biomechanical risk factors related to the development of RRI.

METHODS

Systematic literature search
Prospective studies
Non-injured runners
Age > 16 years old
Biomechanical running analysis
Follow-up & RRI registration

Data analysis
Methodological quality
Narrative data synthesis
Kinematics
Kinetics
Spatiotemporal variables

RESULTS

Only a limited body of high quality research, with significant heterogeneity in study
Contralateral
drop variables
Hip adduction
populations, methodologies
andpelvic
outcome
was identified. Knee abduction
Current prospective evidence relating biomechanical variables with RRI risk is
inconsistent and largely dependent on the population and injuries being studied.

REFLECTIONS

Single study findings for kinematics, kinetics and spatiotemporal variables require
confirmation via further high quality prospective studies.

RRI are multifactorial.

The identification of biomechanical
risk factors does not implicate that
a "perfect" running style exists.

Only a few biomechanical factors
can be confirmed as risk factors.
Maybe they are over-emphasized.

Clinical reasoning is essential.

Group-based statistical approaches
may flatten out the presence of
individual clinically relevant
biomechanical presentations.

We need more evidence!

Created by @BartDingenen
18

5.19

lermagazine.com

Used with permission.

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

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

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

PRACTICAL MATTER FOR CLINICIANS

Women Are Biomechanically
Distinct From Men When They Run
Learn how men and women are constructed differently—
and therefore why they each have a distinctive running
gait—to be better equipped to manage, and prevent,
female-specific lower-extremity sports injury.
By Ray M. Fredericksen M.S. C-PED
Starting at puberty, sex hormones begin to affect changes

height play a more significant role than gender. Women

in bone and lean body mass—changes that are differ-

also have smaller bones and joint articular surfaces.1
The most significant anatomical feature difference

ent in females than in males. Typically, women have a
broader pelvis, femoral anteversion (inward twisting of

between the sexes, however, is the broader, wider pelvis

the femur), genu valgum (knees touch but ankles stand

of women, which facilitates childbirth. The difference

apart), and external tibial torsion (the feet do not line up

in the anatomical structure of the lower extremity of

straight because of outward rotation of the tibia). The

women results in a greater quadriceps angle (Q angle),

center of gravity is slightly lower in women because they

compared to men.

have a rounder, broader pelvis, although body type and
Continued on page 22
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“Footwear and insole companies are competing
to create gender-specific designs to reach into
the female athletic footwear market.”
What is the Q Angle? Why Is
It Important?

KEY POINTS

YOUR APPRECIATION
OF GENDER-BASED
BIOMECHANICAL
DIFFERENCES IN RUNNING
GAIT BENEFITS PATIENTS

The Q angle is measured by drawing 2 lines
(Figure):
1. a line that angles from the anterior
superior iliac spine to the midpoint of the
patella
2. a vertical line extending from the tibial
tubercle to the femoral head.
The normative value is considered 13.5° (± 4.5°)
for healthy individuals between 18 and 35 years
of age. The Q angle in women is 6° to 8° greater
than in men because of, as noted, women’s
wider pelvis, increased femoral anteversion, and

er hamstring activation in comparison to men

a relative knee valgus angle.

during the stance phase, which tends to increase

It has been hypothesized that the larger

load on the ACL. For example, In Malinski’s

Q angle is a contributing factor to female ath-

prospective study4 of 205 female athletes, the

letes’ greater risk of injury (compared to men)

investigators determined that women are 4 to 6

in high-risk sports, such as running, soccer,

times more likely than men to suffer ACL injury.

and basketball.2 Women are known to have a

Decreased valgus neuromuscular control and

higher incidence of noncontact anterior cruciate

increased valgus joint loading are contributing

ligament (ACL) injury than men because they

factors in women for ACL injury in high-risk

have a greater Q angle3; Malinski and col-

sports.

leagues4 proposed that women develop alternate
neuromuscular motor-control strategies that
contribute to their risk of noncontact ACL injury. I’ll return to discussing the importance of the
Q angle later in this article.

Women are also more susceptible than
men to other lower-extremity injuries in
high-risk sports, such as running, soccer, and
basketball; their rate of injury is slightly higher.
Runner’s knee, stress fracture, shin splints,

Other Meaningful FemaleMale Biomechanical
Distinctions

iliotibial band syndrome, and back pain, for

Kinematic and kinetic studies in the literature

er muscles supporting the knees and greater

have concluded that women tend to have less

muscle flexibility and ligamentous laxity of the

knee flexion and more knee valgus than men

joints. They typically have a larger hip width–

during the stance phase of the running gait. The

femoral length ratio, which leads to greater hip

literature further suggests that women have low-

abduction that can put them at greater risk of

example, are more common in female runners.
In a nutshell, women are built differently
than men. They tend to have smaller and weak-

Continued on page 25
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• Gender-based anatomical differences
in running gait result in distinctive
neuromuscular movement patterns
that can put women at heightened risk
of injury when they participate in such
high-impact activities as running, soccer,
and basketball. For example, women have
a greater quadriceps angle than men—
cited as a major contributor to their higher
incidence of ACL injury.
• It’s been suggested that women develop
compensatory movement patterns during
footstrike to reduce load at the knee joint;
these movement patterns can, however,
eventually lead to a greater risk of other
overuse injuries.
• Footwear and insole companies are
competing to create gender-specific
designs to reach into the female athletic
footwear market.
• Knowing which products address the
needs of female athletes is pertinent to
practice—to help you prevent and treat
gender-amplified -specific injury.
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certain injuries because there is more motion at
the hips and pelvis.

Study #3. In a study using a 3-D Qualysis

men, suggesting a compensatory response

motion-capture system, Emami and colleagues8

to their larger Q angle to minimize loads at

constructed a rigid body-segment model of the

the knee joint.

Research: The Female
Q Angle, Ankle, and Foot

ankle joint, midfoot, and metatarsus. Joint modynamic values. The investigators observed a

The greater Q angle of women also predispos-

width ratio (women with shorter legs and

resistive adduction moment in female runners

es them to unique neuromuscular movement

a wider pelvis exhibit the trend to a greater

that was twice as high as in male participants—

patterns at the joints of the ankle complex

degree).

suggesting a rapid supinatory twist at the mid-

and of the foot, compared to men. Women

tarsal as runners increase plantar flexion of the

have smaller bone dimensions and lower bone

first metatarsal and hallux during the propulsion

density as they age, further contributing to risk

phase of gait. Emami further postulated that

of injury.5 Several studies have shed light on the

this was a neuromuscular motor response by

biomechanical and anatomical distinctiveness of

women to reduce medial load at the knee joint

women:

to compensate for their greater Q angle.

Study #1. It is generally accepted that

ments were computed in visual 3D using inverse

during footstrike than men. In a study using a

Research: Shoe Design and
Orthotics

3-dimensional (3-D) kinematic analysis tech-

Study #1. A confidential, subjective wear-test

women experience a greater pronation angle

nique of the ankle joint, Sinclair and co-work-

analysis of 300 pairs of women’s running shoes,

ers6 reported that college-age female runners

undertaken by Brooks Running Shoes in 1990,

have a higher angle of ankle inversion–eversion

led to the launch of the gender-specific footwear

motion than males; females also have greater

line “Brooks for Women.” In this analysis, 80%

joint mobility and ligament flaccidity of the foot.

of shoes with ≥300 miles of wear showed sig-

Study #2. Fredericksen, in a master’s

nificant wear at the lateral heel area and varying

degree thesis,7 built a 3-dimensional kinematic

degrees of wear along the lateral forefoot. The

model of the rearfoot and forefoot to describe

term corkscrewing was used to describe the

the motions of the calcaneus and first metatarsal

combination of (1) medial breakdown in the

ray during the stance phase of running gait. A

rearfoot of the shoe midsole and upper and (2)

Nike Presto model running shoe with a Velcro

lateral deviation of the upper in the forefoot.

midfoot strap was used, so that the overlays of

Study #2. A biomechanical study of female

the shoe could be stripped away, thus exposing

gait patterns, sponsored by Brooks, was con-

the bones of the foot. Retro-reflective targets

ducted by Soutas-Little and colleagues.9 Thirty

were built in a triad arrangement, adhered di-

female recreational runners of college age or

rected to boney landmarks of the calcaneus and

older were recruited for the study. 3-D kinematic

first metatarsal ray of the foot. Using marker po-

data were collected simultaneously as runners

sitions from a static trial, a rigid body reference

ran across an ASTM forceplate at a controlled

model was defined for the foot and Euler angles

speed of 7.2 miles per hour. Anthropometric

extracted to calculate motion of the midtarsal

data were also measured for the foot, shank,

joint about the mediolateral axis of the foot.

femur, and Q-angle of each participant.

A greater inverted contact angle was

Five significant trends were observed from

observed in female participants, compared to

the Soutas-Little study that led to development

males during heelstrike, resulting in an overall

of the “Brooks for Women” product line in the

greater eversion angle at midstance of 15° to 18°

mid 1980’s.

in females, compared to 9° to 12° among males.

• Women tend to pronate more than men at

During midstance, as heel lift was initiated, a

footstrike because they produce a greater

rapid, greater inversion angle of 10° to 12° was

contact angle and have a larger Q angle.

observed in the female runners, compared to 8°

• Women exhibit a greater inversion rate and

to 10° in males.

angle during resupination of the foot than

• The trend observed in female gait patterns
is proportional to the leg length–pelvis

• Women have a greater forefoot width–heel
width ratio than men.
• Women are generally more flexible than
men, with more joint flaccidity; this
flexibility contributes to greater mobility
of the joints that constitute the lower
extremity.
It is now a generally accepted medical
proposition that women require a support
platform that is distinct from what men require.
Manufacturers have, in turn, been quick to
address this formidable market. See “Athletes
Lead, Manufacturers Follow,” page 26, for a
capsule examination of female-targeted footwear
and insoles.

What Is the Clinical Relevance of These Differences?
Gender-based anatomical differences in running
gait result in unique neuromuscular movement
patterns for women that can put them at greater
risk of injury in high-impact activities, such as
running, soccer, and basketball. Example: Women’s greater Q angle has been cited as a major
contributor to a higher incidence of ACL injury
in women than in men.
It has been suggested that women develop
compensatory movement patterns during footstrike to reduce load at the knee joint. However,
these movement patterns can, eventually, lead to
an increase in other overuse injuries (eg, plantar
fasciitis, Achilles tendinitis), as protective modalities, such as footwear, break down.
Footwear and insole companies are actively
competing to create gender-specific designs that
address the female athletic footwear market.
Knowledge of which products on the market
specifically address the needs of the female athlete can aid you in the prevention and treatment
of gender-specific injuries.
Continued on page 26
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Ray M. Fredericksen, MS, CPed, is sole proprietor of Sports Biomechanics, Inc.
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ATHLETES LEAD, MANUFACTURERS FOLLOW
It is generally accepted that women require a support platform distinct from what men require; footwear and insole
manufacturers have been quick to enter this formidable market. Consider the following directions in shoe design and
production:
• Nike added 3 mm to the forefoot of their popular Pegasus shoe last for women, now in its 35th version. They also
lowered the durometer of the midsole in most of its shoes for women to account for their lower body weight generally.
• Saucony developed a shoe last for women that addresses the forefoot–heel ratio and incorporates a lateral skew to
the footform.
• Merrell developed a midsole and insole system, Q Form, specific for women. The midsole comprises (1) a firmerdensity ethylene–vinyl acetate (EVA) foam post in the rearfoot to address footstrike pronation and (2) a firmer post
along to lateral border of the forefoot, which helps keep a woman’s foot centered on the midsole platform during the
propulsion phase of gait.
• Ryka, a female-specific brand, conducted an anthropometric study of the foot to develop a new shoe last that the
company claims provides a better fit for the female anatomy.
• Vionic targets female-specific slides and sandals. The company promotes a contoured midsole technology that
was engineered with the assistance of Phillip Vasyli, DPM, who brought more than 30 years of research on, and
development of, Orthaheel technology to Vionic products. Vionic also promotes a female-specific insole, Slimfit,
which is designed to contour both the medial and lateral longitudinal arches and improve alignment of the lower
extremity.
• Spenco Medical Corporation was one of the first companies to market an insole, Q Factor, specific to women. In its
marketing program, Spenco claims that the Q Factor provides “Balanced Cushioning Designed for Women.” Spenco
also writes that Q Factor Technology:

	... stabilizes the alignment of a woman’s Quadriceps-Angle (Q-angle) to improve balance and reduce impact
while walking or running.
		
Insoles designed for men don’t address the effect of a woman’s increased Q-angle during her natural
stride. When a woman runs, foot impact causes supination (outward rolling) followed by over-pronation (shifting
of weight to the inside of the foot). Over time, theses conflicting forces can lead to potentially serious repetitive
strain injuries of the foot, ankle, and knee. Spenco for Her®, Q-Factor Technology® helps guide a woman’s natural
stride into a centralized balanced path.1
• Vasyli Medical worked with Howard Dananberg, DPM, who pioneered solutions in treating functional hallux limitus,
to develop the Vasyli Howard Dananberg Orthotic insole. Dananberg, using electrodynography, showed that hard
surfaces and footwear designs cause functional locking of the first metatarsophalangeal joint, thus inhibiting
engagement of the windlass mechanism (i.e., a model by which the foot is supported by the plantar fascia during
weight-bearing) and contributing to abnormal gait patterns and injury.2 Women in particular are more susceptible
to lateral avoidance because they have a higher incidence of hallux valgus than men, and develop a compensatory
gait pattern to minimize load at the joints of the lower extremity, especially at the knee. This customizable insole has
removable proximal and distal plugs to accommodate varying degrees of functional hallux limitus and enhances firstray function by offering a greater path of least resistance to the joint.

9. Soutas-Little R, Ulibarri D, Fredericksen RW,
et al. Biomechanical study of female gait
patterns [abstract]. 1984 Olympic Scientific
Congress Proceedings, Eugene, OR; July 1926, 1984.
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AN EXCERPT

Sex Differences on Foot Health Related to the
Quality of Life in Sedentary People
By Daniel López-López, Jose María
Cancela-Carral, Romeu Araujo, and

Table 1: Socio-demographic and clinical characteristics of the sample population

colleagues
The sedentary lifestyle is known for its lack
of activity and exceptional amount of sitting,
all leading to depressed energy expenditure.
The medical consequences—from hypertension and obesity to musculoskeletal pain and
osteoporosis—are many and represent leading
risk factors for early mortality. Although the
general health risks of the sedentary lifestyle
have been studied, we sought to analyze the
impact of the quality of life related to foot
health among both men and women who
identified as sedentary.
The cross-sectional observational study,
which was carried out in Porto, Portugal,
from October 2016 through October 2017.
We recruited 312 volunteers (mean age, 39.81
± 15.40 years); those with a previous injury

Abbreviations: BMI, body mass index; METS, metabolic energy equivalent; IR, interquartile range; SD, standard
deviation. In all the analyses, P < .01 (with a 99% confidence interval) was considered statistically significant.
* Kruskal Wallis test for independent samples was performed.

or a host of chronic medical conditions were
excluded.
After an initial interview, the volunteers
filled out the European Prospective Investigation into Cancer and Nutrition (EPIC) Physical
Activity Questionnaire, which sought to
determine the duration and average intensity
of physical activity (across day, week, and
month) in 3 different tasks (professional,

overall health (general health, physical activity,

presented in Table 1. The findings of the

social capacity, and vigor). The Foot Health

comparison between quality of life (QoL)

Status Questionnaire (FHSQ) software (Ver-

related to the foot values of sex groups are

sion 1.03) showed points from 0 (poor health

shown in Table 2. The first specific section for

status) to 100 (better health status).

the feet analyzed 4 domains: pain, function,

Results

overall foot health, and footwear. The values
were higher for foot pain and foot function

A total sample of 312 subjects, between 18 and

and lower for general foot health and footwear.

87 years old with a mean (± SD) of 39.81 (±

The second general section assessed 4 health

activity, household activities, and exercise).

15.40) years, concluded the investigation path-

domains: overall health, physical function,

Subsequently, participants completed

way. Most participants were of average weight

social capacity, and vitality. The values were

the Portuguese version of the Foot Health and

(BMI, 24.75 ± 3.942) and their metabolic

higher for general health and vigor and lower

Quality of Life (PFHQL) tool that contains 2

equivalent of tasks showed a sedentary activity

for physical activity and social capacity. The

sections. The first section looks at foot pain,

(301.09 ± 72.22 min/wk).

differences between the groups of the study

domestic, and free time) and for 5 types of
activities (rest, transport, professional work

foot function, footwear, and general health;
the second section presented items related to

Descriptive sociodemographic characteristics of the people, stratified by sex, are

were statistically significant for footwear (P =
.008), physical activity (P = .002), social ca-

This article has been excerpted from “Association Between Sex Differences on Foot Health Related to the Quality of Life in a Sample of Sedentary People,” by the same authors, which appeared
in Revista da Associacao Medica Brasileira, 2019; 65(2):149-155. Text has been summarized and truncated and references have been removed for brevity. Use is per the Creative Commons
Distribution 4.0 International License. To read the full article, go to www.scielo.br/scielo.php?script=sci_arttext&pid=S0104-42302019000200149&lng=en&nrm=iso&tlng=en
Continued on page 44
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pacity (P = .001), and vigor (P = 0.001) showing a worse QoL related
to foot health in male subjects. The rest of the domains did not show
any statistically significant difference (P ≥ .01).

Discussion
This study aimed to analyze the QoL impact on the overall and foot
health among male and female sedentary people. Foot health may be
very important for the overall health, independence, and QoL in the
sedentary population.
Regarding a prior case–control study, a sample of 140 active and
sedentary participants in Iran who had a mean age of 40 years were
randomly selected and showed that active people presented better QoL
than sedentary people. Nevertheless, the QoL associated with foot
iStockphoto.com #1137937150

health was not analyzed in this context in any investigation.
This is the first study to reveal that sedentary individuals present
poor QoL values on the dimensions related to the foot. The outcomes

clinical intervention conducted by Campbell et al., which indicated

of this research highlighted the need for medical and podiatric care

that leg, ankle, and foot are habitually sites of the most pathologies in

in sedentary people. Sedentary people should be advised about the

sedentary individuals.

changes that a sedentary lifestyle will bring to their feet. Therefore, po-

Furthermore, this investigation revealed a significant increase in

diatric care would help to improve the lifestyle and overall health in this

FHSQ scores for foot pain, foot function, general health, and vigor, and

population. These findings are consistent with a randomized controlled

lower scores for general foot health, footwear physical activity, and so-
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cial capacity in the levels of QoL related with foot health
in sedentary people. This is consistent with research

Table 2: Comparisons of FHSQ scores total group and sex group

that has demonstrated that lifestyle affects the risk of
illnesses, symptoms, poorer response to treatment, and a
significant increase in the use of medical services.
However, this study presented several limitations
that should be acknowledged. Firstly, a new classification
related to different lifestyles may help identify if there
are other mechanisms involved. Secondly, subcategories
of metabolic energy equivalent would be beneficial to
improve the strength of the study. Finally, expanding
data collection to other countries would be beneficial
to strengthen this study. This highlights the need for
further studies that should focus on foot health, lifestyle,
and QoL of the population.

Conclusions
The sedentary population evidenced a negative impact
on the QoL related to foot health. This problem may be
associated with this lifestyle, especially in the males.
Abbreviations: FHSQ, Foot Health Status Questionnaire; IR, interquartile range; SD, standard deviation.
In all the analyses, P < .01 (with a 99% confidence interval) was considered statistically significant.
*Kruskal Wallis test for independent samples was performed.

Recreate Natural Gait
Help patients walk safely and efficiently

“

My husband [is] driving, walking,
and back at work. None of this
would have been possible without
the Push [AFO]. I hope clinicians
will open their minds to something
that looks different but works the
way this does. I can't thank you
enough for what you've given us.
— Rebecca R., Patient’s Wife

”

The Revolutionary Push® ortho AFO
From the full line of Push Premium Braces

Embrace Functional Freedom

BraceLab.com | 888.235.8221
lermagazine.com

5.19

31

:

iStockphoto.com #599674350

news

35 Kickball has surprising burden
of moderate to severe injuries
Game sends 10,000 kids a year to ED
By Emily Delzell

37

AFOs improve postsurgical gait

in kids with spastic unilateral CP
Devices correct residual drop-foot
By Emily Delzell

feature

From the editor:

Time to disrupt pediatric care
In many areas of pediatric medicine, treatment for kids hasn’t caught up with
consequential advances in adult healthcare. The FDA, for example, estimates that
development of child-specific medical devices typically lags five to ten years
behind new adult technologies.
A story in this issue profiles two companies trying to disrupt a current standard of
care for kids (see “Biotechnology startups break into pediatric care,” page 39).
One, Augment Therapy, was founded by Lindsay Watson, PT, MPT, a pediatric
physical therapist developing a software platform that blends telemedicine and
augmented reality, the combination of real-world and interactive digital
environments, to give children a fun, immersive physical therapy experience.
Watson thought of the solution several years before starting to develop it, thinking
someone else would soon see the same possibilities and create the tool she
envisioned. Tools did appear, but Watson, looking at the teams behind them and
seeing that “there wasn’t a clinician in sight,” knew she could do better.

39

Now, her company is beginning pilot testing with the plug-and-play solution she
hopes will soon be used in hospitals, clinics, and home settings.

Companies looking to bring to market the next great solution to a
thorny problem in medical care for children and adolescents are
forming across the nation. The market is ripe for disruptive ideas,
but to succeed, entrepreneurs have to show investors and
clinicians that what they’re selling can truly make a difference.

Do you have a great idea for bridging a gap in the way lower extremity care for
kids is accessed or delivered? Top healthcare startups garnered more than $1.7
billion in funding in the last two years, according to Healthcare Weekly. With
investors opening their pockets, now may be the time to consider whether you
could turn your brainstorm into a solution that improves care for children.

Biotechnology startups break
into pediatric care

Emily Delzell, Editor

By Keith Loria and Emily Delzell
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Kickball has surprising burden
of moderate to severe injuries
Game sends 10,000 kids a year to ED
By Emily Delzell

Kickball, a traditional and ubiquitous schoolyard game children often begin playing as
early as preschool, has higher rates of injury than martial arts and tennis, according
to an epidemiological review from the University of Pennsylvania that calls for heightened awareness of the risks and modifications to the way the game is played.
Despite kickball’s popularity in the US,
this is believed to be the first study of the
national health burden of injuries sustained
during the game, according to lead author
Kevin Pirruccio, a rising third-year medical
student at the University of Pennsylvania’s
Perelman School of Medicine in Philadelphia.
Pirruccio, who plans to pursue a residency in orthopedic surgery, and his coauthors from the Division of Orthopaedics at
Children’s Hospital of Philadelphia, noted in
their study that while pediatric injury risks
from playing baseball, dodgeball, and handball have all been “well characterized and
determined to be substantial,” kickball
blends elements of all these games without
getting similar scrutiny.
“We chose to investigate kickball injuries because the game is similarly popular, but frequently overlooked as a sport
since it is often played recreationally and
with children in younger age groups,” he
said. “In addition, we had recently noticed
that several of our patients who had presented with severe fractures requiring surgery had sustained the injuries while
playing kickball, thus garnering our attention. Even so, what ended up surprising us
most was the sheer volume of injuries—
over ten thousand per year—presenting to
US emergency departments associated
with such a common childhood game otherwise bereft of the tackles, takedowns,
and high-velocity impacts that often characterize sports with high injury burdens.”
The study retrospectively analyzed 18
years of data (2000-2017) from the National Electronic Injury Surveillance System
(NEISS) to identify annual cases of kickballrelated injuries that sent youths aged 18

years and younger to US emergency departments for care. Pirruccio and his colleagues found that, on average, 10,644
kids with kickball-associated injuries presented to US emergency departments
each year. Kickball injury rates held steady
during the period the study looked at, with
no significant change in the number of injuries between 2000 and 2017.

Boys sustained 60.7% of the
injuries, and kids aged 10 to
12 years had the greatest
proportion of injuries (44.4%).

The severity of injuries reported in the
study reflected what Pirruccio and colleagues were seeing among patients in
their clinic. More than half the injuries were
classified as moderate to severe; 34.4%
were sprains, strains, or muscle tears, while
another 24.8% were fractures. Contusions
or abrasions were also common (18.3%),
and the most frequently injured sites were
the ankles (13.7%) and fingers (17.1%).
The investigators also looked at patient
demographics to identify the groups at
highest risk for injury. Boys sustained
60.7% of the injuries, and children aged 10
to 12 years had the greatest proportion of
injuries (44.4%), though they were followed
closely by those aged 7 to 9 years (23.5%).
The sheer volume of kickball-related
injuries per year is most striking when compared with the incidence of injuries reported with other activities, said Pirruccio.
Other studies have found that martial arts
send about 9000 children per year to the
emergency department—10% less than
kickball—while tennis, which involves rapid
changes in direction that can lead to ankle
injuries, has an even lower annual injury
rate (6500 emergency department admissions per year in the US).

lermagazine.com

Third graders in Birmingham, Alabama play an
impromptu game of kickball on their last day of
school. (Photo by ES Delzell.)
The current study also found that more
than half (54%) of kickball-related trauma
happened in school settings and that injury
rates rose during the mildest seasons of the
year.
“The fact that injury rates were highest
in the fall and spring may reflect physical
education teachers more frequently electing to have their classes play kickball outside when the weather is more temperate,”
he said. “Overall, this health burden is especially troubling because kickball-related
injuries occur in spite of adult supervision
and at institutions intended to minimize
risks to students.”
Awareness is a crucial first step in injury
prevention, said Pirruccio, who stressed that
the study’s findings should not be taken as
evidence that gym teachers must avoid
kickball as an option for a class activity.
“Instead, we suggest that gym teachers individually consider the outdoor and
indoor environments at their respective
schools, the quality and condition of the
balls they use for kickball, and whether students wholly understand and will implement rules ensuring their safety,” he said.
“As an example, this may motivate some
teachers to use any combination of indoor
play, replacing rubber balls with foam balls,
or reviewing rules about diving catches in
order to improve safety. Similarly, clinicians
may benefit from a greater suspicion for
both finger and ankle sprains if a pediatric
patient presents with an injury sustained
while playing kickball.”
Sources:
Pirruccio K, Weltsch D, Baldwin KD. Kickball and its
underappreciated pediatric injury burden: An 18-year
retrospective epidemiological study. Orthop J Sports
Med. 2019 Apr 2;7(4):2325967119835894.
Gaw CE, Chounthirath T, Smith GA. Tennis-related injuries treated in United States emergency departments, 1990 to 2011. Clin J Sport Med. 2014;24(3):
226-232.
Yard EE, Knox CL, Smith GA, Comstock RD. Pediatric
martial arts injuries presenting to emergency departments, United States 1990-2003. J Sci Med Sport.
2007;10(4):219-226.
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AFOs improve postsurgical gait
in kids with spastic unilateral CP
Devices correct residual drop-foot
a

By Emily Delzell
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AFOs used in the study: (a) hinged AFO with dorsal
shell and foot part connected by integrated flexure
joints; (b) polypropylene GRAFOs with a ventral shell
to midpatella; (c) carbon composite GRAFOs with
ventral shell below the patella. (Images courtesy of
The Journal of Children’s Orthopaedics.)
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Biotechnology startups
break into pediatric care
Companies looking to bring to market the next
great solution to a thorny problem in medical
care for children and adolescents are forming
across the nation. The market is ripe for disruptive ideas, but to succeed, entrepreneurs have
to show investors and clinicians that what
they’re selling can truly make a difference.
By Keith Loria and Emily Delzell

Top: Lindsay Watson, PT, MPT, presents her pitch in April at the MCIC competition.
Bottom: Watson (right), whose company won third place in the health technology
pitch contest, with the first and second place winners. (Photos courtesy of Augment
Therapy.)

Pediatric physical therapy has an 8% share
($2.8 billion) of a $35 billion annual
physical therapy market, which is growing
at a rate of 7% per year.

Children are not simply little adults, goes the old maxim, which holds
true in clinical care. Whether it’s fitting orthotic or prosthetic devices,
doing surgery, or delivering physical therapy, lower extremity
providers often face challenges in meeting kids’ unique anatomical,
physiological, and emotional needs with devices, implants, and
management protocols that, frequently, have been adapted from
those designed for adults.
Pediatric care is getting an influx of new medical and digital
tools, however, from startups pitching innovative and hopefully lucrative solutions to unmet or undermet pediatric needs. Biotech
companies with pediatric healthcare markets in their sights are popping up across the nation, as are incubators and accelerators that
help these budding companies garner angel and venture capital
and other resources.
The multinational healthcare corporation Johnson & Johnson, for
example, in April announced its plans to open a 32,000-square-foot
pediatric research incubator at the Washington, DC-based Children’s
National Health System’s research campus. Set to open in 2020, the
incubator will cultivate nascent but promising pharmaceutical, medical
device, and health technology companies seeking to translate pediatric research into new treatments and technologies.
Notable pediatric healthcare pitch competitions include the
Boston Children’s Hospital’s Innovation & Digital Health Accelerator,
the Children’s Hospital Los Angeles’s Consortium for Technology
and Innovation in Pediatrics, and Impact Pediatrics’ Health Pitch
Competition at SXSW (South by Southwest) Interactive. The latter in
March awarded $100,000 to its four finalists (see “Winning solutions,” page 42).
Other competitions give up to $100,000 in total awards, with
dozens of biotech start-ups competing. This year’s pitch competition for the UCSF-Stanford Pediatric Device Consortium, which is
funded by the FDA’s Office of Orphan Products Development to
help pediatric device innovators move high-value, high-impact solutions toward commercialization, had 74 entrants, with 13 finalists
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Continued from page 39

Alachua, Florida-based Axogen develops and commercializes regenerative medical technologies for peripheral nerve regeneration
and repair in adults and children (see “Matthew’s nerve repair story,”
page 44). The company seemed to achieve instant success in 2013,
when it raised $18 million in its initial public offering, was uplisted
to the NASDAQ for higher-profile trading, and made Deloitte’s Technology Fast 500 list as the 19th fastest growing company in North
America.

nerve injury, said Axogen Medical Director Ivica Ducic, MD, PhD, a
board-certified plastic surgeon with additional training in peripheral
nerve surgery.
Axogen creates off-the-shelf nerve tissue allografts with a proprietary cleansing process for recovered human peripheral nerve
tissue. The process preserves the essential inherent structure of the
extracellular matrix (ECM) while removing cellular and noncellular
debris, providing a 3D scaffold to bridge nerve gaps. With successful implantation, nerves typically regenerate 1 to 2 millimeters per
day. The nerve allograft supports a natural healing response and
over time it revascularizes, ultimately remodeling into the patient’s
own tissue, Ducic said.
Allograft use means patients avoid the additional injuries and
potential complications that can arise with the current standard of
care for peripheral nerve injuries, which involve using a nerve from
another location in the patient’s body to repair the damaged nerve,
Ducic said.
“This can cause a loss of function and sensation at the donor
site, effectively sacrificing movement or feeling in one location to
try to restore it in another,” he said. “Our processed human nerve

Axogen’s nerve connector, a porcine submucosa ECM coaptation aid for tensionless
repair of transected or severed peripheral nerves. (Photo courtesy of Axogen.)

Axogen’s off-the-shelf processed human nerve allograft for surgical repair of peripheral nerve discontinuities. (Photo courtesy of Axogen.)

In reality, though, the startup got its start in a garage in the early
2000s, when regenerative medicine was in still in its infancy, and
struggled after the 2008 recession to secure funding and create a
market for its products. Private investors and creative financing, including a reverse merger, helped the business continue to make
strides, and now it’s a leader in a global peripheral nerve repair market that Axogen estimates is worth $2.7 billion in the US.
The company in May reported its 2019 first quarter financial
results: a revenue of $23.3 million, a 35% increase compared with
the first quarter of 2018.
“We are pleased with our start to the year, and the progress we’ve
made strengthening and expanding our commercial capabilities,” said
Karen Zaderej, chair, CEO, and president of Axogen. “We are also seeing growing surgeon awareness of our clinical data that we believe
will continue to drive adoption in our core trauma market.”
Many patients and surgeons, however, still accept the loss of
sensory and motor function as an inevitable outcome of traumatic

allograft eliminates the comorbidities and defects associated with a
second surgical site.”

each having the chance to raise $50,000 in seed funding.
Not every startup goes the route of incubators and their competitions, but they can give entrepreneurs a running start as they
try to move their great idea, technological breakthrough, or novel
application to commercialization and beyond.
These pediatric startups are using technologies ranging from bioengineering to robotics to virtual reality. Here’s a look at two companies at different stages of development that are seeking to disrupt
healthcare markets with innovative products designed to improve
lower extremity care for young patients.

Bridging gaps in peripheral nerve repair
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Expanding options for kids
For pediatric patients, said Ducic, the prospect of sacrificing a nerve
from their leg to repair another, damaged nerve, presents new morbidity and a risk that can be hard to accept, especially as it can affect
the patient’s entire life. Yet, living with nerve damage is equally unacceptable.
“Even in cases that are not life threatening, nerve damage can cause
deficits that greatly impact children’s’ lives, preventing them from walking
or moving normally, keeping them from activities they love in their formative years, and introducing potential for further injuries,” he said. “The
negative impact of these deficits can be more profound for pediatric patients, considering the potential lifelong consequences.”
Conventional autograft repair is also more challenging in pediatric patients.
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“The blend of telemedicine and augmented
reality transcend time and place, which are huge
barriers to healthcare delivery, and I thought the
combination could be a perfect application for
pediatric PT. So, I waited for someone to create a
solution for me. Like a good little clinician, I
stayed in my lane.”
—Lindsay Watson, PT, MPT
Watson got tired of waiting, however, and in 2017
founded Augment Therapy to develop the PT
software platform she envisioned. It uses highdeﬁnition 3D cameras mounted on a TV to mirror
a child’s image and place it in an onscreen
environment with an avatar that engages the
young patient in targeted therapeutic exercises.
“Due to their size, children often have a limited supply of nerve
donor sites to repair severe nerve injuries,” Ducic said, He also
noted that nerves harvested from a second site often don’t match
the size of the nerve being replaced, making surgery more challenging and time consuming.
“Repair of sharp transection injuries often results in tension at the
repair site or misalignment of nerve fibers at the nerve coaptation
site,” he said. “Each can inhibit proper nerve regeneration, resulting
in impaired function and risk of pain. Our proprietary nerve connector

enables what is called connector-assisted repair, a tensionless repair
for nerve injuries that can reduce the potential for misalignment of the
implanted never fibers with the nerve repair site.”
Axogen’s nerve grafts come in a number of lengths (15-70 millimeters) and diameters (1-5 millimeters), which allows surgeons to
match a variety of anatomies and needs. The company’s products
also include a novel porcine nerve protector with a multilaminar
ECM that separates and protects nerves from surrounding tissues
during healing and a minimally processed human umbilical cord
membrane that can be used as a resorbable soft tissue covering to
separate tissue layers.

Creating a new reality for PT
Physical therapist Lindsay Watson, PT, MPT, is the founder of a Chagrin Fall, Ohio-based pediatric healthcare startup that’s using augmented reality to help kids heal from injuries and improve motor
skills. Watson, who has specialized in pediatric physical therapy for
13 years, has experienced many challenges over the years with delivery of care.
“I do school-based physical therapy, which means I crisscross
the county treating kids I see once a week. I felt that the carryover
of my expertise on a daily basis was low, and that this issue was stifling progress for my patients,” she said.
When Pokémon Go, which lets users track an avatar though
real-world neighborhoods, became a cultural phenomenon it
sparked an idea in Watson for blending augmented reality—an environment in which real-world people and objects are enhanced by
computer-generated perceptual information—with telemedicine to
create a solution for kids and the physical therapists who treat them.

Continued on page xx
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Winning solutions
Impact Pediatric Health (IPH) held its fifth annual pitch competition in March in Austin,
Texas at SXSW (South by Southwest) Interactive. The 12 finalists, chosen from more
than 100 applicants, had three minutes each
to pitch to a panel of judges their targeted
digital and medical technology solutions that
address unique challenges in children’s
healthcare.
The entrepreneurs then responded to questions from the judges, who were drawn from
the seven major children’s hospitals that created the competition plus industry experts
from companies and organizations including
Microsoft, Johnson & Johnson, the American
Nurses Association, and the Cambia Health
Foundation
Four innovators won $25,000 each in direct
funding to accelerate development of devices designed to improve the safety and
delivery of pediatric care:
• Smileyscope, Cambridge, Massachusetts, uses virtual reality to make pediatric
procedures less scary for kids.
• Bardy Diagnostics, Seattle, Washington, creates remote cardiac monitoring technologies and custom data solutions.
• Prapela, Boston, Massachusetts, uses
stochastic vibrotactile stimulation technology to help newborns breathe, relax and
sleep.
• PolyVascular, Houston, Texas, develops polymeric transcatheter pulmonary
valves for children with congenital heart disease.
IPH is funded by the Southwest National Pediatric Device Consortium (SWPDC), a multiinstitutional group that includes clinical,
scientific, business, financial, regulatory, reimbursement, engineering, intellectual property, and academic partners.
The consortium has a five-year $6.75 million
FDA P50 Pediatric Device Consortia grant to
support innovation, mentoring, and collaborations among pediatric clinicians and surgeons, engineers, industry, and other partners for pediatric device development.
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“I thought the combination of these two big concepts that aren’t
normally brought together would seize and hold kids’ attention. It’s
also a perfect application for pediatric physical therapy because the
blend of telemedicine and augmented reality transcend time and
place, which are huge barriers to healthcare delivery,” she said. “So,
I waited for someone to do it for me. Like a good little clinician, I
stayed in my lane.”
But no one came forward with a solution that fit Watson’s vision
or that worked optimally for her patients. “I saw holes in the products created, and when I looked at the people who were typically
creating these platforms, there wasn’t a clinician in sight,” she said.
“After about two years, the idea was lingering in my head and I finally
ran out of reasons why I wasn’t qualified to do it myself.”
Watson started educating herself about every aspect of bringing her idea to market. The eventual result was Augment Therapy.
The company’s software platform uses high-definition 3D cameras
mounted on a television to mirror a child’s image and place it in an
onscreen environment next to an avatar that engages the young
patient in targeted therapeutic exercises.
Therapists can monitor therapy remotely and collect critical
data points—how often and for how long children do each specific
exercise, for example—from anywhere. There’s no need for data
collection with wearables, which often distract children with sensory
processing disorders such as autism.

Moving the idea to market
Medical technology incubators and pitch competitions have now
helped Watson’s company, founded in 2017, reach the pilot testing
stage.
Augment Therapy won both the A and B awards at the 2018
GLIDE/Innovation Fund of America pitch competition, and has won
or placed among the top finishers in at least six other Cleveland,
Ohio-area pitch contests, including the final competition for Plug
and Play Health, the Youngstown Business Incubators Inaugural
Shark Tank Pitch Event, and the AAMI Exchange.
“These pitch competitions have been pivotal in us securing investors and strategic partnerships with local health and business
technology leaders,” noted Watson, who was named one of Crain’s
Notable Women of Technology for 2018.
Most notably, the company took third place in April in the Medical Capital Innovation Competition (MCIC) for XR Innovation in
Healthcare. (XR refers to extended reality platforms, which combine
real and virtual environments.) MCIC awarded a total of $100,000
to top finishers (Augment Therapy received $15,000) plus access
to business advisors, including world-class healthcare systems and
collaborators.
“We were selected from a pool of over eighty companies from
all over the world for the MCIC competition,” said Watson. “Twentytwo companies [the finalists] came to Cleveland and competed in a
two-day challenge with seventeen judges from various top tier
health and business organizations from all over. We took third place,
a very big deal!” said Watson.
Watson and her investors believe there’s a large market for her
innovative software platform. Pediatric physical therapy currently
has an 8% share ($2.8 billion) of a $35 billion annual physical therapy market, which is growing at a rate of 7% per year. Watson’s
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vision for her physical therapy solution includes deployment in hospitals, clinics, hospitals, school
systems, and patient homes.
A feasibility trial began in June
at Rainbow Babies and Children’s
Hospital in Cleveland, where the
software platform is being tested
with inpatients who have cystic fibrosis and sickle cell disease.
“These are kids who are often,
for differing reasons, resistant to exercise. I believe both populations will
profoundly benefit from our augmented reality solution,” Watson said.
Augment Therapy is also commencing an angel investment round
to accelerate its development and
validation of its platform. “We continue to seek out interested early
adopters and research partners so
we will be able to see what a difference our platform can make in the
world,” Watson said.
Keith Loria is a freelance writer in
northern Virginia.
References are available at
lerpediatrics.com.

Augment Therapy’s plug-and-play software platform improves adherence to physical therapy by providing a fun, immersive
experience. (Photo courtesy of Augment Therapy.)
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A deep cut caused
Matthew to lose nerve
function from his heel
through his first three
toes. (Photo courtesy
of Axogen.)

Matthew’s nerve repair story
Alachua, Florida-based Axogen’s peripheral nerve allografts and other novel products are helping surgeons restore nerve function in
pediatric patients, explained its medical director Ivica Ducic, MD, PhD, a board-certified plastic surgeon with additional training in peripheral nerve surgery. These patients include Matthew,* a 13-year-old who lost nerve function from his heel through his first three
toes after sustaining a deep cut to the bottom of his foot.
“Matthew and his family were getting ready to sit down to dinner when he dropped a heavy butter dish on the kitchen floor. He
leapt up to avoid being hit, and landed on a large piece of broken glass, which pierced the arch of his foot,” Ducic said. “The family
went directly to the emergency room, where the injury was cleaned and stitched. At a follow-up appointment two days later, it became
clear Matthew had lost sensation to the bottom of his foot due to nerve damage sustained in the accident.”
Matthew’s surgeon confirmed nerve injuries and repaired the resulting nerve gaps with Axogen’s human nerve allograft graft and
nerve protector, a porcine submucosa extracellular matrix surgical implant used to protect injured nerves and reinforce nerve reconstruction while preventing soft tissue attachments. Surgery successfully restored Matthew’s nerve continuity and function and today
he is an active teenager who runs for his high school track team.
“Because expertise from a nerve specialist must be sought quickly to achieve optimal surgical outcomes in peripheral nerve
repair, patient and clinician education is paramount to increase availability and adoption of modern nerve care,” Ducic said.
*Last name omitted for privacy.

Axogen’s novel nerve repair technology helped surgeons
restore Matthew’s nerve function. (Photo courtesy of Axogen.)
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Is Medical Cannabis an Appropriate
Treatment for Joint Pain?
While many states
have rushed to legalize
cannabis, evidence
for its medicinal use
remains ‘paltry.’ However,
physicians must be willing
to talk with patients who
want to use it.
By Nicole Wetsman
With medical and recreational cannabis legal
across most of the United States and Canada,
patients are turning to the drug as an alternative
iStockPhoto.com # 846580748

treatment for a wide range of ailments, including
arthritis and other types of joint pain. Using
cannabis as a pain management strategy for

seemed to feel no pain, even though she un-

you would imagine it indicates that if you ma-

severe arthritis may, for example, be an appealing

derwent a normally painful surgical procedure

nipulate the cannabinoid system in some way,

alternative to opioids or other pharmaceuticals for

and was found to have severe arthritis in her

you reduce pain with arthritis,” he said.

some patients.

hip along with joint degeneration.1 The analysis

However, despite the legalization of the

There are other, biological reasons that

found that she had a mutation that affected

some scientists believe cannabis and cannabi-

compound for medical and other uses, scientists

her body’s ability to break down anandamide,

noids can ease arthritic joint pain, Miller said.

and doctors still know very little about how

a neurotransmitter that binds to cannabinoid

The endocannabinoid pain regulating system,

effective cannabis actually is. Though many pa-

receptors—which might explain her resistance

which responds to cannabinoids, has receptors

tients report positive benefits, and there is some

to pain.

in nerve and joint tissue. Activating cannabinoid

evidence in support, there is very little research

Although it’s only one case study, and pain

on how—or if—the drug works, which makes

is a complicated phenotype governed by a wide

effects in rodent models of pain, for exam-

counseling patients who are interested in using

range of genes, the patient is an interesting case

ple, and has also been shown2 to reduce joint

the drug challenging.

study in the role of the cannabinoid system in

inflammation that causes pain in rheumatoid

“The concern for us as physicians is that the

receptors has been shown to have pain-reducing

joint pain, said Richard Miller, PhD, a professor

arthritis. In a 2014 study of mouse models of

evidence is paltry,” said Mary Ann Fitzcharles,

in the department of pharmacology at North-

inflammation, administering an enzyme that

MB, ChB, MRCP(UK), FRCP(C), associate pro-

western University. “It’s extremely striking, and

would modulate the endocannabinoid system

fessor of medicine in the Division of Rheumatol-

showed anti-inflammatory effects.3

ogy at McGill University. “We have to keep a very
open mind. Cannabinoids might be wonderful
products for patients with musculoskeletal conditions, but honestly, we don’t know.”

Evidence for the use of
cannabis
In March, doctors in Scotland sequenced the
genome of a woman who—to their surprise—

“There are mechanisms you would think

“Cannabinoids might
be wonderful products

would come into play, and a reasonable scientific rationale for these things,” Miller said.
In addition, some clinical trials have

for patients with

shown some efficacy from cannabis in pain and

musculoskeletal conditions,

cannabis-based medicine, for example, random-

but honestly, we don’t know”

in arthritic pain. A 2006 study of Sativex,4 a
ized 58 patients with rheumatoid arthritis to
receive either the medication or a placebo over
Continued on page 48
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content of this herbal product,” Fitzcharles said.

effects,” she said. “Those very positive responses

a 5-week period. The group receiving the drug

A grower might claim a strain has 10% tetrahy-

stand out in our minds. We’re programed to

had small but significant improvements in pain

drocannabinol (THC, the main active ingredient

look at success.” But we don’t know how many

on movement, pain at rest, and quality of sleep,

in cannabis), for example, but it’s hard to know

of those patients are experiencing a placebo ef-

the study found.

for sure. In addition, she said, because different

fect, she said. “We also see patients who report

studies might use different types, doses, and

significant adverse effects, or no effects at all.”

Fitzcharles conducted a systematic review
of randomized controlled trials on cannabis and

applications of cannabis, they’re difficult to

rheumatic diseases in 2016.5 Four studies meet-

compare.

ing the criteria were identified, which included

A large body of evidence around cannabis

Supporting patients who use
cannabis

patients with rheumatoid arthritis, fibromyalgia,

and pain available to clinicians, Fitzcharles said,

and osteoarthritis. The sample size was small—

Regardless of the research available on cannabis

is anecdotal—which might bias physicians and

only 203 patients were included—but the anal-

and joint pain, patients are taking advantage

patients to thinking that cannabis is more effec-

of the accessibility of the drug. In the United

ysis showed that cannabinoids improved pain.

tive than it actually is. “As clinicians, we hear

Kingdom, 21% of medical cannabis users took

However, nearly half of the patients reported

some patients having reportedly outstanding

the drug for arthritis, according to a 2005 study

side effects such as dizziness and cognitive prob-

of nearly 3000 patients.6 A study published

lems. The study, which was published in the

that same year out of Australia found 35%

journal Arthritis Care and Research, noted that
it did not offer sufficient evidence to actively
recommend the treatment to patients.
Finding completed, well-controlled studies
on cannabis is challenging at the moment, in
part because the type and amount of cannabinoids contained in the drug varies widely. “A
great challenge is the diversity of the molecular

“Activating cannabinoid
receptors has been
shown to reduce joint
inflammation that
causes pain”

of medical cannabis users had arthritis.7 A
2018 study8 of cannabis users found that, of
more than 2000 patients, just under 10% had
arthritis which supported the findings of a 2015
study9 that found around the same percentage
of California medical cannabis users. Indeed,
arthritis is one of the most commonly reported
conditions patients treat with cannabis.10
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However, many physicians working with

insecure about their limited knowledge of the

They might turn to cannabis because they have

patients who are using or interested in using

drug, Fitzcharles says. She’s optimistic, though,

side effects of opioids, or because they prefer

cannabis for arthritis or joint pain are unfamiliar

that the changes in legal status will open up the

the perception of a more natural drug treatment,

or uncomfortable discussing the drug. In 2014, a

conversation in the medical setting. “People are

she said.

survey of the Canadian Rheumatology Asso-

discussing it with their physicians,” she said.

ciation found that more than three quarters of

Miller said that he thinks cannabis is a

It’s also important to determine who
clinicians should recommend not use canna-

the respondents said they did not feel confident

promising enough treatment that patients who

bis or cannabinoid products, Fitzcharles said.

about their knowledge of cannabinoids and

are interested should try and see if it works for

For example, she would not recommend that

the endocannabinoid system. In addition, the

them. “Arthritis, like any other disease, is het-

anyone under the age of 25 use the drug to

respondents were divided on their view of the

erogeneous,” he said. “I would think it’s a pretty

treat a rheumatoid condition. “There’s also a big

usefulness of cannabis: half believed there was

good thing to try if you’re suffering.”

concern about the elderly, and studies have not

11

no role for cannabinoids in the diseases that

Doctors and clinicians might also have to

they treated.

been done in that patient population,” she said.

reframe expectations around the standard of evi-

Doctors also should note possible interac-

dence that will be available on cannabis because

tions with other psychoactive medications that

there are two diametrically opposed camps,”

of the challenges associated with conducting

a patient is taking, that might heighten the side

Fitzcharles said. “There’s very little in the

gold-standard, randomized clinical trials. “We

effects that come from cannabis. “Patients need

middle. There is a group of physicians that have

might have to rethink how we accumulate data,

to be functional,” Fitzcharles said. “Patients with

said, ‘opioids are out and cannabinoids are in.’

and might have to use observational studies. But

rheumatoid disease want to be functional. How

And at the opposite end of the spectrum are

we can’t just use individual patient anecdotes,”

are you functional in the Western world? You

people saying, ‘I don’t want to go there, I don’t

Fitzcharles said.

drive a car. The risks of driving are really, really

“I think in the rheumatology community

think it’s good.’ There’s tremendous uncertainty,
and tremendous polarization.”
The environment around cannabis has
changed rapidly, and physicians might feel

For now, the approach in the clinic should

important.”

be toward harm reduction, she said. “We need

The most important thing clinicians can

to know the reasons a person is using the drug

do, though, is listen to and have an open con-

and look at the other drugs that they’re using.”
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versation with patients around their potential
cannabis use, she said. “I use the word empathy
repeatedly. It’s an open, empathetic conversation. We really have to reassure the patient we
are there for their total care.”
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Do alterations in muscle strength, flexibility, range
of motion, and alignment predict lower extremity
injury in runners: a systematic review
Strategies for preventing
running-related injury are
lacking. These authors
examine the evidence
supporting use of
musculoskeletal clinical
assessments to predict
runners at risk.
By Shefali M. Christopher, Jeremy
McCullough, Suzanne J. Snodgrass, and
Chad Cook

and acute to chronic workload ratios (i.e. changes

MA) statement during the search and reporting

in weekly running distance). Several studies have

phase of this systematic review. The systematic

investigated running gait and formally evaluated

review was also registered with PROSPERO

kinematic and kinetic factors that may predict or

International prospective register of systematic

differentiate an injured runner from an uninjured

reviews (CRD42016020087).

runner. However, kinematic measures used in

For details on search strategy, inclusion/

laboratories are not readily transferable to clinical

exclusion criteria, study selection, data extraction,

practice, as they require complex equipment such

and quality of studies, please see original at URL

as force plates and motion analysis systems.

on the bottom of this page.

In practice, clinicians use objective assessments to determine alterations in muscle

Results

strength, muscle flexibility, joint range of motion,

Search results

and alignment during evaluation of runners.

Initially, before 189 duplicates were removed,

Clinicians use results of these tests to explain RRI
to patients as these assessments have been hy-

the search yielded 916 results (PubMed 317,
Embase 379, SPORTDiscus 33, CINAHL 179,

Injury in runners is common, affecting 19.4 to

pothesized to be associated with running injuries.

94.4% of runners annually. A high incidence of

They often rely on the results of single studies

lower extremity running injuries such as Achilles

reporting individual tests as well as studies that

tendinopathy, anterior and/or lateral knee pain,

use cross sectional designs. To our knowledge,

hamstring injury, stress fractures, or medial tibial

alterations in objective musculoskeletal clinical

stress syndrome, is reported commonly in the

assessments have not been formally investigated

scientific literature. Despite widespread research

for their ability to predict injury in runners in

on running injuries and their treatment, there

a systematic review. Therefore, the objective of

study using the critical appraisal (CAT) tool

are few long-term strategies or guidelines for

this review is to identify alterations in muscle

are reported in Table 1. [Editor’s Note: Citations

preventing injuries in runners. Alterations in ob-

strength, flexibility, joint range of motion, and

appear in Table 2.]

jective musculoskeletal clinical assessments that

alignment that may predict lower extremity injury

predict whether a runner is at risk of injury might

in runners in order to improve future statistical

view, per the CAT, two were of good methodolog-

potentially form the basis of long-term prevention

modeling for injury risks in runners. Syntheses of

ical quality (> 75%) and five were of moderate

strategies.

clinical assessments’ utility may assist clinicians

quality (50– 75%). The majority of methodolog-

who commonly use stand-alone findings from

ical shortcomings were observed in the follow-

future running-related injuries is necessary in

single cross-sectional studies to evaluate risk in

ing items: sample bias (7/7 studies), reporting

clinical or community wellness settings. Re-

athletes.

validity of measures (5/7 studies), justification of

A method for identifying those at risk for

cently, researchers have focused on developing
models to predict running-related injury (RRI)

Methods

by examining the interaction of factors such as

This study used the Preferred Reporting Items for

training related characteristics (i.e. work load)

Systematic Reviews and Meta-Analyses (PRIS-

and 8 via hand search). After the first screening,
50 full-text articles were retrieved. Following a
consensus meeting, seven articles were included
in this review.
Quality of studies
The results of the assessment of quality of each

Among the seven studies included in this re-

sample size (5/7 studies), and reporting reliability
of measures (5/7 studies).
The included studies in this review were
all observational design, and therefore per

This article has been excerpted from “Do alterations in muscle strength, flexibility, range of motion, and alignment predict lower extremity injury in runners: a
systematic review,” by the same authors, which appeared in Archives of Physiotherapy; 2019;9:2. References and methodological details have been removed for
brevity. Use is per the Creative Commons Distribution 4.0 International License. To read the full article, got to https://doi.org/10.1186/s40945-019-0054-7.
Continued on page 54
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the GRADE approach were considered of low
quality of evidence overall. When evaluating
each domain, the clinical assessment alterations
categories were downgraded either for imprecision, indirectness, inconsistency or all three,
resulting in very low quality evidence for each
clinical assessment alteration investigated in this
review. Publication bias refers to the probability
of selective publishing and due to the limited
amount of studies for each the clinical assessment alterations (up to three) this item was not

and one study investigated leg length. The studies

used to downgrade evidence in this review.

were unable to find significant relationships be-

Objective musculoskeletal
clinical assessments

tween hip alignment tests investigated and RRI.

Discussion
Findings within the studies
The goal of this study was to summarize the

Hip flexibility

results of stand-alone studies that have inves-

Evidence for hip flexibility was of very low quality

tigated clinical assessment and risk of injury.

Hip strength

(downgraded for indirectness and imprecision).

Synthesizing the work should improve an un-

Evidence for hip strength was of very low quality

One study investigated straight leg raise and did

derstanding of which factors may be transferable

(hip abduction strength downgraded due to indi-

not find significant association between straight
leg raise test and RRI.

to a clinical environment. Stand-alone findings

rectness, inconsistency, and imprecision whereas
the rest were downgraded due to indirectness

Knee strength

strength ratio and decreased navicular drop were

Evidence for knee strength was of very low qual-

protective of injury, but only in a few studies. We

hip abduction strength, one study reported that

ity (downgraded for indirectness and impreci-

also found that increased hip abduction strength

stronger hip abduction strength was significantly

sion). One study investigated knee strength using

was predictive of injury and decreased hip inter-

associated with injured runners (OR = 5.35,

a hand-held dynamometer (HHD) and did not

nal rotation was protective of injury in runners,

95% CI = 1.46, 19.53) whereas the other study

find a significant association between quadriceps

found no significant association. Finnoff et al.,

largely contradicting clinical thought and results

strength or hamstring strength and RRI.

from non-longitudinal studies of association. In

Ankle alignment

no cases did we find compelling evidence from

Evidence for ankle alignment was of very

multiple studies of common predictors of injury

low quality (navicular drop downgraded for

risk in running. Also, all clinical assessment alter-

indirectness and inconsistency, and foot posture

ation categories had very low quality of evidence;

index downgraded for indirectness and impreci-

therefore, clinicians should be very cautious inter-

sion). Three studies investigated navicular drop

preting the results below.

and imprecision). Of the two studies investigating

also reported a significant protective association
with increased hip external rotation to internal
rotation strength ratio RRI (OR = 0.01, 95%
CI = < 0.01, 0.44). There were no significant
associations between hip adduction, abduction
to adduction ratio, external rotation, internal
rotation, flexion, extension, flexion-to-extension
strength ratio and RRI.

and the development of running injuries. One

such as increased hip external to internal rotation

As stated, increased hip external to internal

study found a significant protective relationship

strength ratio was seen to be protective for injury

Hip joint range of motion

between decreased navicular drop amount in

in runners that developed patella femoral pain

Evidence for hip joint range of motion was of

females and injury (HR = 0.92); two studies

syndrome. This finding was reported in one study

very low quality (downgraded due to indirectness

did not find a significant relationship between

by Finnoff et al. Although the authors did not

and inconsistency). Two studies investigated hip

navicular drop and injured runners. One study

operationally define this ratio, it is assumed that

internal and external range of motion, of which

investigated the Foot Posture Index and did

an increase in hip external rotator strength when

one study found that increased hip internal ro-

not find a significant relationship between foot

compared to internal rotator strength would be

tation was protective against RRI in females that

posture and injured runners.

protective for runners. The hip external rotators

Ankle joint range of motion

muscles control femoral internal rotation and a

developed medial tibial stress syndrome (aOR =
0.91, 95% CI = 0.85, 0.99).

Evidence for ankle range of motion was of very

lack of control may be linked with running injury.
It is important to note there were several con-

Hip alignment

low quality (downgraded for indirectness). One

Evidence for hip alignment was of very low

study investigated ankle dorsiflexion range of

quality (Q angle downgraded for indirectness

motion and did not report a significant associa-

running distance per week (mileage) nor did it

and inconsistency, and leg length downgraded for

tion between ankle dorsiflexion (in knee straight

report any injury history, both of which have

imprecision). Two studies investigated Q angle

and bent) and RRI.
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founders in this study. The study did not report

Continued on page 56
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been associated as risk factors for injury. Because these athletes were high
school runners, these factors could have significantly influenced results.
Decreased navicular drop was seen to be protective of injury in this review. This finding was reported in one study; however, it was not significant
among the two other studies that did investigate this measure. Excessive
pronation of the foot causes tibial rotation and has been seen to be related
to medial stress syndrome in runners. This finding was investigated in
novice runners participating in a 13-week training program for a 4-mile
running event and therefore cannot be applied to all running populations
in general.
Increased hip abduction strength was found to be predictive of injury
in one cohort study. The finding that runners with stronger hip abductors
were more associated with RRI may have been due to a number of confounders. The participants included in the study were high school athletes,
possibly novice runners. As mentioned before, weekly training mileage and
injury history were not reported. Finnoff et al. theorized that the injured
subjects in the group had higher body mass index (BMI), which could have
led to higher hip abduction moments. To compensate for these larger moments, the runners may have developed increased hip abductor (eccentric)
strength over time. This finding shows that some injured runners may have
increased strength, specifically if they are younger or novice runners with a
higher BMI. Caution should be used when interpreting this result with all
running populations.
Decreased hip internal rotation was found to be protective in one
cohort study. Excessive hip internal rotation has been associated with
injury during jump landing tasks and lack of control of the lower extremity
in the frontal and transverse planes has also been hypothesized as a cause
for injury in runners. Decreased mobility could therefore be beneficial and
protective for runners, as it would require less neuromuscular control. This
finding shows that stiffness in runners may not be an impairment as previously thought, specifically if they are young and may not have developed
the neuromuscular control needed to stabilize the limb. Caution should
be used while interpreting the findings of this study as participants were
high school runners. Shin pain was the only injury reported. Mileage of the
runners was not reported; however, frequency of training was. Experience
was noted as national, state, or entry level, however no history of running
injury or amount of running miles was reported.
Findings between the studies
The GRADE level of evidence quality was very low for all objective assessment alteration categories included in this review. Studies were downgraded for either indirectness, inconsistency, imprecision or all three. There
were no common predictors across a number of studies in this review.
There may be several reasons for the lack of commonality or the occasional
findings that are contradictory to clinical thought, such as differences in
subject demographics, different measurement methods, measurement
variability within clinical assessments, inconsistent definitions of injury and
runner, different statistical models, and study bias. These issues have been
further addressed below.
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There were a wide range of different assessments used to compare
clinical assessment alterations and future injury within the seven prospective studies, and studies used different methods when measuring the same
construct. For example, ankle alignment was measured with navicular drop
or Foot Posture Index. This lack of homogeneity between studies resulted
in difficulties comparing clinical assessments between studies, even when
studies focused on a similar construct (e.g., alignment).
A variety of methods was used to define and report the clinical
assessments, even when the same testing device was used. For instance,
weakness in hip HHD assessment was often reported by asymmetry
between left and right sides. However, another study divided strength into
three tertiles (weakest, middle and strong) across participants and used the
strongest strength values as the comparator. One study multiplied the HHD
reading by the moment arm and then normalized it to the participant’s
body mass. The other studies normalized HHD values to body mass and
height. This variability in the reporting of muscle strength assessments
made it difficult to compare studies, perform meta-analyses, or identify
common patterns of muscle strength in included prospective studies.
Population and injury definitions were also heterogeneous among
studies. Running populations in studies varied from novice to recreational,
with more males than females in the Q angle studies. Running related
injury has been defined many ways in the literature, as evidenced by the
wide variability of injury incidence rates reported in various studies. When
defining an injury, studies used: 1) evaluation by a medical physician,
athletic trainer or physical therapist, 2) presence of pain with duration of
symptoms > 24 h, 3) decrease in running mileage, 4) missed workouts or,
5) a combination of the variables listed, all of which were included in our
study. Consistent reporting about injury severity, the course of treatment,
previous injury, or whether the runner had sought assistance from a health
care provider was lacking. Difference in levels of injury severity would
likely alter associational modeling and influence the statistical significance
of the findings.
Lastly, statistical modeling was different among studies. Three studies
used a multivariable model, whereas four studies used a bivariable model.
Among the three studies that used a multivariable model, measures of
independent variables such as age, other clinical tests and BMI were also
included in the regression analysis model. This could have influenced the
relationship between singular clinical test (such as navicular drop) and
RRI.
Previous reviews investigating the risk of RRI have also reported similar criticisms. Winter et al. investigated fatigue and RRI and were unable to
find conclusive patterns of associations due to a lack of homogeneity of the
runners, small sample sizes, and the distances that were run to determine
fatigue. A systematic review studying vertical ground reaction force and
injury was also unable to make recommendations due to a lack of prospective studies investigating this variable and its association with injury. When
reviewing biomechanical risk factors, Aderem and colleagues concluded
that shod female runners with iliotibial band syndrome may have associated increased peak knee internal rotation and peak hip adduction during
Continued on page 58
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stance (based on one prospective cohort study),
but because of limitations in effect size and the
number of studies and methods, the authors
did not make any additional recommendations.
In the one review that investigated alterations
to the musculoskeletal system, similar to the
current study, i.e., plantar pressures, the authors
concluded there was inconsistency among
studies and suggested improved methodology
for future research.

Conclusion
This review suggests that objective assessments
that measure alterations in muscle strength,
flexibility, alignment, and range of motion of
the lower extremity had very low quality of
evidence. Within the studies there were several
confounders such as participant’s experience,

Snodgrass is an Associate Professor in the School
of Health Sciences at the University of Newcastle
in Australia. Jeremy McCullough is a physical
therapist with Pivot Physical Therapy in Culpeper,
Virginia. Chad Cook, PhD, FAAOMPT, is vice
chief of research for the doctor of physical therapy
program at Duke University.

unknown injury history, and unknown weekly
running mileage, all of which have been seen to
be associated with RRI. Among the studies, there
were a limited number of studies investigating

TABLE 2. 7 INCLUDED STUDIES
Buist I et al. Am J Sports Med. 2010;38(2):273–80.

Limitations

each assessment, inconsistent results, different

There are several limitations to this review.

measurement methods among studies, mea-

Finnoff JT et al. PM and R. 2011;3(9):792–801.

Studies with post-operative populations were

surement variability within clinical assessments,

excluded from the study, so it is possible the

inconsistent definitions of injury and runner, dif-

Hespanhol Junior LC et al. Eur J Sport Sci.
2016;16(8):1137–44.

runners included in the selected studies had less

ferent statistical modeling, and study bias. Future

severe injuries, which potentially influenced the

studies should aim to improve the quality of the

clinical assessment alterations between baseline

studies as well as use standardized assessments

and future injury. This was performed to better

and minimize confounders when conducting

generalize the results to the population of

clinical research to predict injury in runners.

runners commonly seen in outpatient commu-

Shefali Christopher is a sports physical therapist

nity-based clinics, who often present without

in the department of physical therapy education at

having seen a surgeon.

Elon University in Elon, North Carolina; Suzanne
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INDUSTRY SNAPSH

Noteworthy products, association news, and market updates

ALLARD’S NEW FLOW AFO
Allard USA introduces FLOW (patent
pending), its newest
generation of ankle
foot orthoses (AFOs),
which was developed
with a new, proprietary carbon composite formula to meet
the functional and
comfort needs of even
more individuals.
This proprietary formula offers increased
range of motion
in the sagittal plane and smoother transition
(flow) throughout the gait cycle. The footplate is
shaped to accommodate gentler contours of shoe
insoles and offer more clearance for the forefoot
in the shoe toe box. Plus, the Ypsilon Flow½
and ToeOFF Flow 2½ are designed to fit shoes
with lower heel heights. For more information
contact Allard’s customer service department,
and ask for your free Allard AFO Product Selection Guide.

Creme, an herbal-enhanced emollient developed
for healthcare professionals to use with instrument-assisted soft tissue mobilization (IASTM)
as well as manual therapy. Eight herbal ingredients generate a comfortable, cooling sensation
and a subtle herbal scent. The light creme
provides excellent glide with a non-greasy finish and easy cleanup, making treatment more
efficient and allowing practitioners to apply
kinesiology tape without wiping or cleaning.
Soft Tissue Therapy Creme is available in 2 oz.
and 6 oz. tubes that are easy to use and limit
cross contamination from re-dipping hands or
instruments into jars. The product is available
at chinagel.com and faktr-store.com, and from
major distributors.
China-Gel
800/898-4435
chinagel.com

BUOYANCY BELTS FROM
AQUAJOGGER

Allard USA
888/678-6548
allardusa.com

SOFT TISSUE THERAPY
CREME

China-Gel and FAKTR have partnered to introduce China-Gel/FAKTRx Soft Tissue Therapy
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Remove impact and weight bearing from conditioning and rehab programs in the forgiving
environment of water with the Pro or Pro Plus
buoyancy belt from AquaJogger, a division
of Excel Sports Science. The company has
added some extra buoyancy to its most popular
buoyancy belt, the Classic, to assist those who
need a little more buoyancy to keep their head
comfortably out of the water while running or
exercising in deep water. Cardio work, active

lermagazine.com

T

recovery, and a full range of motion can be accomplished in the water where the resistance is
quickly adjusted by a change of pace and range
of movement. Athletes are increasingly using
a combination of land and water to maximize
their peak performance while reducing potential
injury. The athlete in all of us can do the same.
AquaJogger
800/922-9544
aquajogger.com

BUILD ADJUSTABLE
REVOFIT SOCKETS
Click Medical now
offers free online
courses to educate
practitioners on how
to build and adjust
RevoFit transtibial
and transfemoral
prosthetic sockets.
The adjustable, multipanel socket design
provides global and
targeted compression. The socket is
adjustable through
clothing and has
micro and macro adjustments in which each
click of the dial provides 1mm of movement
compression. According to Click Medical, the
“Can You Adjust?” educational series is designed
to provide a 66% reduction in refitting events,
and practitioners are 3 times more likely to deliver a correct socket fit on the first attempt. The
educational step-by-step courses walk the user
through everything they need to know to build
RevoFit adjustable sockets. Empower your patients to adjust their socket to their lives rather
than adjusting their lives to their socket.
Click Medical
970/670-7012
clickmedical.co/cya

QUANTUM OA UNLOADER
KNEE BRACE

Breg has launched the Quantum OA (osteoarthritis), a next-generation unloader knee brace
for mild to severe OA. Featuring dynamic unloading in a sleek and intuitive design, Quantum
is designed to offer the best of both worlds for
technology and ease of use. It is engineered to
address the needs of orthopedic practitioners
looking for a pain-relieving OA brace that
their patients will wear. Through dynamic pull
unloading technology, Quantum increasingly
unloads in the last 30 degrees of extension,
at the peak of OA pain. As patients flex their
knee, the unloading force is released, sustaining
all-day comfort. Patients can manage their pain
using Quantum’s ratchet buckle mechanisms to
increase or decrease unloading.
Breg Inc.
800/321-0607
breg.com

OPTP CONSUMER
HEALTHCARE CATALOG,
VOLUME 17
OPTP has published
the 17th volume of
its annual consumer
healthcare catalog.
The new catalog
features products,
tools, and resources
in the following 14
categories: balance,
core strength and
stability, foam roller
therapy, foot therapy,
hand therapy, McKenzie Method, movement
therapy, myofascial and trigger points, Pilates
and yoga, resistance exercise, stretching, taping,

therapy essentials, and training and conditioning. New products in this volume include the
Lorox Aligned Life Products, Pelvic Rocker
Core Trainer, Dynamic Duo Balance & Strength
Trainers, OPTP PRO-SLANT, and Performance
Wedges; and new books, Making Sense of Pain:
Stories and Analogies that Help Define Pain and
Grow Younger Daily (2nd Edition). Professionals
may request copies in bulk for distribution to
their patients and customers.
OPTP
800/367-7393
optp.com

ICEBREAKER RUN+
ULTRALIGHT MICRO
SOCKS

Whether a patient is hitting the trails, running a
few miles after work, or lining up for their next
race, the Run+ Ultralight Micro Socks from Icebreaker provide an optimal balance of comfort
and lightweight breathability. This sock’s technical fabric blend combines soft merino wool
(60%) with nylon (38%) for durability, and a
touch of Lycra (2%) for active stretch and shape
retention. These anatomically sculptured, thin
and ultra-lightweight run socks have seamless
toe closures to prevent blisters, while strategic
support and breathe zones keep the wearer comfortable mile after mile.
Icebreaker
877/827-6816
icebreaker.com

SAMUEL HUBBARD KICKS
FOR WOMEN
Samuel Hubbard Kicks for women are where
minimalism meets laidback style. These shoes
have perforated details and super-light soles,
which are fabricated from XL EXTRALIGHT, a
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WEBSITE HELPS DMEPOS
SUPPLIERS PREPARE FOR
COMPETITIVE BIDDING
A new website, DME CBP Education, brings together
publicly available information from government
sources to help suppliers of durable medical equipment, prosthetics, orthotics, and supplies (DMEPOS)
prepare for Round 2021 of the Centers for Medicare
& Medicaid Services’ (CMS’) Competitive Bidding
Program (CBP). The DMEPOS CBP was established
by the Medicare Prescription Drug, Improvement, and
Modernization Act of 2003 (MMA). Under the program, DMEPOS suppliers compete to become Medicare contract suppliers by submitting bids to furnish
certain items in competitive bidding areas.
The website is a collaboration between the
American Association for Homecare, the Council for
Quality Respiratory Care, VGM & Associates, and the
Healthcare Nutrition Council. Among the available
tools are a bid calculator, financial documentation requirements, prerequisites to bid, pricing methodology,
and terminology, as well as a series of video tutorials
and a webinar. According to CMS, Round 2021 of the
CBP is set to open July 16. To access the website,
visit dmecbpeducation.com.

moldable, closed-cell foam material with a softtouch, to provide stability, cushioning, durability,
and flexibility. Triple-density memory foam
insoles feature comfortable Poron under a layer
of silky-smooth leather. Kicks are available in
black full-grain leather, and buff, coral, midnight
blue, and sky blue, all in nubuck. The shoes are
available in sizes 5½ to 11, including half sizes
and medium width. Samuel Hubbard footwear
is handcrafted in Portugal.
Samuel Hubbard
844/482-4800
samuelhubbard.com

5.19

61

Survey Shows
Frustrations With
Prior Authorizations

How Well Did You
Read This Issue?

Test your knowledge of information from this issue of
Lower Extremity Review and the world in general with
our new crossword puzzle feature. The answer box can
be found online at lermagazine.com

In the recent 90th Annual Physician
Report from Medical Economics, nearly
half of the 1300 surveyed physicians reported their compensation was the same
as last year, but about a quarter said it
actually dropped. Nearly three-quarters
of those surveyed said the prime reason
for the drop was the time for uncompensated tasks–namely prior authorizations.
The respondents also made it clear that
the process remains frustrating. Key
factors for the frustration are time away
from patients, insertion of a third party
into the clinician-patient relationship, and
time spent on obtaining payer permission.
• 59% of practices reported that staff
spent 11 or more hours weekly on
prior authorizations.
• 17% of practice staff reported spending more than 20 hours weekly.
• The averages were 4.6 hours/week
for clinicians and 11.6 hours/week for
staff.
• 40% of respondents cited this time as
the biggest frustration with prior authorizations.
• 33% were frustrated with the feeling
that the payer was telling them how to
do their job.
• 10% cited reasons for denial as their
biggest frustration.
Details of the survey can be found
here: https://www.medicaleconomics.
com/news/90th-annual-physician-report-doctors-remain-frustrated-prior-authorizations
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ACROSS
1
6
8
9
10
11
12
13
15
16
17
18
20
22
24
28
29
30
31
32
33

Relating to children
Columbus university
Areas for surgeries, abbr.
Torn in a jagged way
Zodiac sign
Number of phalanges in the hallux
Over supply
It has a talus and calcaneus
Docs’ organization
Toddler’s ride sometimes
Used as an immediate treatment after sprains
and resultant swelling
Running area
Nurse (abbr.)
Area for medical tests
____ phase clearance
Inhalation intake
Popular
Roman 56
Critical joint for athletes
Ligament often torn by female athletes, abbr.
Morton’s ___

DOWN
1
2
3
4
5
6
7
14
19
21
23
25
26
27

Branch of medicine dealing with the
production of artificial body parts
Put out of joint
Tissue provided by a donor
Fast-moving ball game in which ankle
injuries often occur
Part of TLC
The O in AFOs
Keep current
Schoolyard game that has higher rate of
injury than martial arts or tennis
Calcium’s symbol
Children have a limited supply of ____
donor sites
Manner of walking
Succeed
Pen contents
Command to go to the right

Crossword by Myles Mellor
With over 12,000 crosswords published internationally, Myles Mellor is one of the top crossword
writers in the world. His work includes crosswords, diamond crosswords, syndicated puzzles, cryptograms, diagramless crosswords, word search, sudokus, anagrams, and word games published on
mobile devices and e-readers. www.themecrosswords.com
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