
9     AGING FLEXIBLY THROUGH FEET & 
ANKLES   

13   SHORTTAKES FROM THE LITERATURE 
23   THE FUTURE OF BIKE FIT
31   WOUND CARE UPDATE 
41   PLANTAR FLEXOR ACTIVATION 
47   HOW TO STRENGTHEN YOUR ANKLE 

AFTER A SPRAIN



MARKETPLACENOW OPEN



Visit lerMARKETPLACE.com to learn more. 
Available 24/7/365



EXPLORE MORE.
ADVENTURE MORE. 
The lightweight and breathable Expedition orthotic is 
engineered for repeated impact and shock absorption.

Start providing Footmaxx orthotics today!

1 .800 .779 .3668

Footmaxx.com/get-started

FMX FAI Feb- April ad 2021.indd   1FMX FAI Feb- April ad 2021.indd   1 1/7/21   9:58 AM1/7/21   9:58 AM



VOLUME 13 NUMBER 9    LERMAGAZINE .COM

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.

 GUEST PERSPECTIVE
9	 		BETTER THAN AGING 

GRACEFULLY IS AGING 
FLEXIBLY THROUGH FEET & 
ANKLES 

  Poorly functioning feet and ankles 
place older adults at increased 
risk for chronic injuries, decreased 
balance, and more injurious falls.

  By Philip J Stotter, CEP

 COVID-19 UPDATE
53	 		•  Delta Hospitalization Risk Twice 

That of Alpha 

 •  School Transmission Tracked 

 •  Convalescent Plasma for COVID-19 
Shows No Benefit

 •  2/3 COVID Hospitalizations Due to  
4 Conditions

  AD INDEX

57	 	GET CONTACT INFO FOR ALL OF 
OUR ADVERTISERS  

  NEW & NOTEWORTHY 

58	 	PRODUCTS, ASSOCIATION 
NEWS & MARKET UPDATES

 THE LAST WORD 

62	 	

  FEATURES

23	  THE FUTURE OF BIKE FIT
  As more cyclists—both athletic 

and recreational—seek a 
comfortable and non-injurious 
riding experience, therapeutic 
bike fit will provide a physical 
remedy as well as purchasing advice.

  By Happy Freedman and Friends

31	  WOUND CARE UPDATE 
STUDY EXAMINES MOISTURE-
MANAGEMENT DRESSING FOR 
VENOUS LEG ULCERS   

  Venous leg ulcers are known to 
drain heavily, leading to excessive 
bioburden. New products may 
serve a role in reducing the 
number of dressing changes 
required to treat these notoriously difficult wounds.  

  By Windy Cole, DPM

41	  PLANTAR FLEXOR ACTIVATION 
IN MULTI- AND SINGLE-JOINT 
RESISTANCE EXERCISES 

  Are calf raises better for eliciting 
superior activation of soleus, 
lateral gastrocnemius, and medial 
gastrocnemius muscles when 
compared to leg press?

  By Paulo Gentil, Daniel Souza, Murillo Santana, 
Rafael Ribeiro Alves, Mário Hebling Campos, 
Ronei Pinto, and Martim Bottaro

September 2021
contents

 COVER STORY

35	  RECENT ADVANCES IN THE 
APPLICATION OF BLOOD FLOW 
RESTRICTION FOR HEALTH AND 
PERFORMANCE 

  The addition of blood flow restriction exercise 
to traditional rehabilitation practices may offer 
an effective means to help attenuate the early 
detrimental effects of muscle disuse.  

  By Chris Pignanelli, PhD(c)

  SHORTTAKES FROM THE 
LITERATURE

13	 	•   Knee pain
 •    Human adipose tissue
 •   Bias in Research?
 •   Pediatric obesity & sport
 •   Ft orthosis & TP
 •   DASH diet helps gout
 •   Beer & HIIT benefits
 •   Fear of Falling
 •   Toe-out gait & knee load
 •   Strength & balance in DPN
 •   Hearing loss
 •   Where falls happen

 PATIENT GUIDANCE

47	 		HOW TO STRENGTHEN YOUR 
ANKLE AFTER A 
SPRAIN

  Once sprained, ankles are at risk 
for re-sprain or other chronic 
complications. Encourage patients 
to prevent the next sprain with supportive exercises.

  By Nathan Lloyd, MSc



DigitsolePro.comTO LEARN MORE AND ACCESS 
A FREE DEMO GO TO 

Contact us at: USASALES@DIGITSOLE.COM

Powered by our EXCLUSIVE AI ALGORITHM, Digitsole Pro is your in clinic digital partner 

to objectively measure  biomechanical data not observed by the naked eye.

• Run and walk analysis

• Remotely monitor mobility with our 

   Digitsole smart insole

• Discover rich biomechanical data to guide 

   clinical discussions for Plantar Fasciitis, 

  Hallux Valgus, Achilles injuries, and more.

SCAN HERE TO 
REGISTER FOR 
OUR WEBINARS

RUN
All terrain 
including 
treadmills

WALK
For use 
in any 
environment

UNLOCK YOUR PATIENTS 
BIOMECHANICS SECRETS!

SMART MOTION, 
EMPOWERING YOU

A S K  A B O U T  O U R  E A R L Y  A D O P T E R  P R O M O T I O N !

COMING SOON - REHAB Analysis



Richard Dubin 
Publisher and Chief Executive Officer 
rich@lermagazine.com | 518.221.4042

STAFF
Editor
Janice T. Radak | janice@lermagazine.com

Associate Editor
Laura Fonda Hochnadel | laura@lermagazine.com

Marketing Manager
Glenn Castle | glenn@lermagazine.com

Graphic Design/Production and 
Website Development
Anthony Palmeri | PopStart Web Dev 
webmaster@lermagazine.com

Operations Coordinator
Melissa Rosenthal-Dubin | melissa@lermagazine.com

Lower Extremity Review
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. LER is published monthly, except for a combined 
November/December issue and an additional special issue in 
December, by Lower Extremity Review, LLC.

Subscriptions may be obtained for $38 domestic and $72 
international by writing to: LER, PO Box 390418, Minneapolis, 
MN, 55439-0418. Copyright ©2018 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, LLC. 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

Lower Extremity Review Mission
Showcasing evidence and expertise across multiple  medical disciplines to build, 

preserve, and restore function of the lower extremity from pediatrics to geriatrics.

David G. Armstrong, DPM, MD, PhD
Professor of Surgery and Director, 
Southwestern Academic Limb Salvage 
Alliance (SALSA), Keck School of 
Medicine of the University of Southern 
California, Los Angeles, California

Windy Cole, DPM
Medical Director, Wound Care Center, 
University Hospitals Ahuja Medical 
Center 
Adjunct Professor/Director Wound Care 
Research
Kent State University College of Podiatric 
Medicine
Cleveland, Ohio

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

Paul DeVita, PhD
Director, Biomechanics Laboratory
Leroy T. Walker Distinguished Professor 
of Kinesiology 
East Carolina University  
Greenville, North Carolina

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

Geza Kogler, PhD, CO
Program Director
MS Prosthetics and Orthotics
Kennesaw State Unversity, Clinical 
Biomechanics Laboratory
Kennesaw, Georgia

Robert S. Lin, MEd,CPO,FAAOP 
Managing Partner Biometrics INC.
Hartford, Connecticut

Bijan Najafi, PhD
Professor of Surgery
Director, interdisciplinary Consortium on 
Advanced Motion Performance (iCAMP)
Director, Clinical Research in Vascular 
Surgery
Baylor College of Medicine
Houston, Texas 

Antonio Robustelli, MSc, SCS
Sports Performance Consultant
Applied Sport Scientist/Technologist
Strength & Conditioning Specialist
Salerno, Italy

Jarrod Shapiro, DPM
Vice Chair, Department of Podiatric 
Medicine, Surgery & Biomechanics
Associate Professor of Podiatric 
Medicine, Surgery & Biomechanics
Western University of Health Sciences
Liaison, American College of Podiatric 
Medicine
Pomona, California

Philip Stotter, CEP
Visionary at Stotter Technologies
Director of Sports Science
V1 Sports
Cleveland, Ohio

Bruce E. Williams, DPM
Medical Director
Go4-D
Chicago, Illinois

• Biomechanics matter

• Diabetic foot ulcers can be prevented

• Injury prevention is possible

• Collaborative care leads to better outcomes

INFORMATION FOR AUTHORS 
LER encourages a collaborative multidisciplinary clinical approach to the 
care of the lower extremity with an emphasis on functional outcomes 
using evidence-based medicine. We welcome manuscripts (1000-
2000 words) that cross the clinical spectrum, including podiatry, 
orthopedics and sports medicine, 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 9.21  7

EDITORIAL ADVISORY BOARD

EDITORIAL PILLARS





By Philip J Stotter, CEP

The question is, where does it all begin? Our 

body’s biomechanical function starts at the foot 

level and as we age, if ignored, this relation-

ship typically takes a turn for the worst. Foot 

and ankle training is perhaps the single most 

neglected component of strength and perfor-

mance, especially in older adults. If the feet 

and ankles are not functioning properly, which 

those of most older adults are not, it’s clinically 

proven that these individuals are at higher risk 

for chronic injuries, decreased balance, and 

more injurious falls. The feet and ankles are 

extremely important to the overall function of 

the human body especially in terms of one’s 

balance, since it is the only part of the body 

that interacts with the ground while in an up-

right position. The feet and ankles are directly 

responsible for the distribution of weight and 

pressure throughout the body when the forces 

of kinetic energy, gravity, and the ground 

collide. Therefore, it is imperative that the feet 

and ankles are fully functional and doing their 

job correctly to ensure that the force of gravity 

is well opposed, keeping an older adult upright 

and functional. 

Building a strong connection with the 

ground is the first step in improving one’s bal-

ance. Studies show the two greatest predictors 

of declining balance and increasing falls in 

the older adult is biomechanical restriction in 

the ankle or, more specifically, loss of ankle 

dorsiflexion as well as decreased sensory 

interaction for postural control. Let’s start with 

dorsiflexion, an action where the toes draw 

close to the shin bone. Weight-bearing ankle 

dorsiflexion range of motion has been proven 

to be a predictor of a person’s dynamic balance 

as well as general mobility and stability. More 

importantly, lack of dorsiflexion has a strong 

association with postural control (balance) and 

is a predictor of fall risk. Besides increasing the 

likelihood of a fall, loss of dorsiflexion lessens 

the effectiveness of one’s ability to perform 

daily functions such as getting up and down 

from a chair, walking efficiently, and walking 

without pain, as well as many activities an 

older adult faces every day. Postural control, or 

what is referred to as good balance, depends 

on correct sensory information from one’s 

eyes (visual system), muscles, tendons, and 

joints (proprioceptive input), and the balance 

organs in the inner ear (vestibular system). 

With that said, the feet serve as the base for all 

this sensory information and must be free and 

strong enough to control this input. I compare 

this to living one’s life in ski boots. Ski boots 

limit a person’s ability to move from their 

ankles especially through dorsiflexion. Imagine 

walking, squatting, or going downstairs in ski 

boots. Trust me, it’s not easy. So even with all 

of a person’s sensory information controlling 

Guest Perspective
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Continued on page 10

Better Than Aging Gracefully Is Aging 
Flexibly Through Feet & Ankles 

A Word About 
Ski Boots
Ski boots are engineered to transfer a 
skier’s bodily movements into the skier’s 
skis. The boots are designed to be stiff, 
to restrict ankle motion, and to support 
and protect feet, ankles, and lower legs. 
To successfully transfer forces well, the 
boots have to be stiff and restrict ankle 
movement. The soles on ski boots are 
designed to attach to ski bindings so that 
the boots can be held firmly to the skis. 
All ski boots tilt the lower leg forward, so 
that ankles and knees are bent when standing. Forward lean is normally set at about 14° but can 
often be adjusted as far as 17°. The cuff of the boot will not let the ankle move sideways, or let the 
ankle straighten, but the flex of the boot will enable the shin to move further forwards by a few more 
degrees. 

--Information used with permission from MechanicsofSport.com, a website that explains the me-
chanics involved in skiing and skateboarding and offers online skiing lessons.
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their posture, all is lost if there is restriction or 

weakness in their feet and ankles.   

The first step is to assess an individual’s 

weight-bearing dorsiflexion range of motion. 

In order to gain range of motion and strength 

in dorsiflexion, just stretching exercises are 

not enough. To truly improve overall function 

in the foot and ankle when targeting dorsi-

flexion, an individual must perform everyday 

movements, slowly increasing the range of 

motion in the ankle while performing them. 

Even static positions, such as standing still, 

require a certain degree of dorsiflexion to 

ensure body weight is over the heels, centering 

the force of gravity throughout the entire body. 

To improve overall foot and ankle function, 

perform basic movements such as walking, 

squatting, and bending while increasing the 

angle of the foot and the load of weight into 

the proper segments of the foot. This will help 

increase the strength and flexibility of the feet 

and ankles and, more importantly, the control 

an individual will have over the rest of his/

her body. Examples of these exercises would 

be bending forward while the balls of one’s feet 

are elevated or squatting down while their feet 

are in this same elevated position. 

Foot and ankle training should be first on 

the list for improving overall physical function, 

balance, and preventing falls for the older 

adult. Remember, the feet and ankles won’t 

improve enough with just stretching and, if 

ignored, they will lose strength and flexibility. 

A strong focus on training the feet and ankles 

is essential to a functional quality of life for 

the older adult. Making sure the biomechan-

ical system is unrestricted, especially in the 

feet and ankles, allows the sensory system to 

freely communicate its message to the postural 

muscles. In the end, foot and ankle training for 

the older adult should be a priority – and it all 

starts with loosening the boot. 

Philip Stotter, CEP, is a veteran clinical exercise 

physiologist turned inventor/business developer, 

and the Visionary and Founder behind Stotter 

Technologies, Moflex foot/ankle training device, 

AA360, and others. As a practitioner, research-

er, and educator, Philip has over 25 years of 

experience in performance, corrective and 

preventative clinical, and sports settings. He is 

currently one of the top human biomechanics 

and ground force experts in the world. Philip 

focuses his work on ground mechanics and how 

to use technology to augment the test/treat or 

test/train intervention process. His most recent 

venture is as Director of Sports Science for V1 

Sports, the leader in video analysis and ground 

pressure software to capture, review, and ana-

lyze athletic movement.
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ShortTakes From the  LITERATUR
OPTIONS FOR KNEE PAIN 
Adults with knee osteoarthritis who had physical therapy, steroid injec-

tions in the painful joint, or saw non-surgical specialists were less likely 

than others to undergo knee surgery, a study of 988,570 Medicare bene-

ficiaries found. The researchers say that while surgery is highly effective 

for the condition, other options should be considered, too. Surgery, physi-

cal therapy, and injections are all considered appropriate treatments. 

Source: Ward MM. Osteoarthritis care and risk of total knee arthroplasty 

among Medicare beneficiaries. Arthritis Rheumatol. 2021;Jun 8. doi.

org/10.1002/art.41878.

THE ESSENTIAL ROLE OF HUMAN 
ADIPOSE TISSUE
Human adipose tissue serves multiple roles in the human body. Human 

adipose-derived stromal cells (ADSCs) are an increasingly popular cell 

source for biologic therapies in orthopedics and a major focus of research. 

ADSCs are multipotent and can be harvested from adipose tissue and 

minimally processed in several different ways to create viable biologic 

treatments. They play an important role in the various functions of 

adipose tissue, which contains a variety of bioactive molecules, making 

it an intriguing cell source. It is crucial to understand the anatomy and 

functions of adipose tissue as this becomes a more regular source for 

regenerative and healing cells in the field of biologics. This recently 

released literature review  provides an updated understanding of adipose 

tissue, including its anatomy, functions in the human body, and role as 

a perivascular cellular source for tissue renewal, in addition to its role in 

providing cushioning and support to various structures. The entire report 

is available via Open Access. 

Source: Dragoo JL, et al. The essential roles of human adipose tissue: 

metabolic, thermoregulatory, cellular, and paracrine effects. Journal 

of Cartilage & Joint Preservation. 2021;3(100023). doi: 10.1016/j.

jcjp.2021.100023 

ARE THOSE STUDY FINDINGS BIASED?
Clinical research—the trials and their findings—has become more trans-

parent since the development in the early 2000s of clinical trial registries. 

These trials allow the public to follow trial progress on a registry website 

including recruitment, changes to the original protocol, and ideally the 

findings. But a 2016 report found that the overall rate of results reporting 

of ALL clinical trials ranges from 4.1% to 55.4%, meaning nearly half of 

clinical trials never publicly report their findings. In this recent study, the 

authors sought to analyze possible risk factors that can lead to discrepan-

cies between the original trial registry and published results. 

In looking at over 157 foot and ankle surgery-related randomized 

controlled trials registered with ClinicalTrials.gov (the largest data base 

in the United States and required for FDA approval), they found that 

67.5% of trials were registered, with 46.5% funded by industry. Only 

54.8% of trials reported being complete, and only 42% had their findings 

published in a peer-reviewed journal. The researchers identified a variety 

of discrepancies:  

• 45.5% primary outcome

• 57.6% sample size 

• 28.8% follow-up time

• 89.4% inclusion/exclusion criteria

Industry-funded trials saw significantly higher discrepancies in sample 

size and inclusion/exclusion criteria (P =0.024). Positive outcomes were 

more frequently reported in industry-funded trials (P =0.011), indicating 

a risk of bias in assessments. 

Source: Karaismailoglu B, et al. Characteristics and publication discrep-

ancies of foot & ankle surgery-related clinical trials. Foot Ankle Surg. 

2021;S1268-7731(21)00184-3. doi: 10.1016/j.fas.2021.09.003.

PEDIATRIC OBESITY AND SPORT

In a narrative review of 28 papers on pediatric obesity and sports par-

ticipation, researchers from the Wake Forest (NC) School of Medicine 

identified 5 categories: 
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1.  Increased incidence of musculoskeletal injury in obese children, 

hypothesized to be a result of changes in biomechanics

2.  Gradual weight loss while maintaining hydration and nutrition for 

sport performance

3.  Evidence of decreased fitness measures and cardiopulmonary 

conditioning

4. Exertional heat illness, especially in youth football

5.  Differential diagnoses, with 3 identified for increased awareness: 

slipped capital femoral epiphysis, Blount's disease, and pes planus.

The authors encouraged clinicians to be aware of these common 

musculoskeletal and sports-related conditions in children with 

obesity. 

Source: Confroy K, et al. Pediatric obesity and sports medicine: a narra-

tive review and clinical recommendations. Clin J Sport Med. 2020. doi: 

10.1097/JSM.0000000000000839

FOOT ORTHOSIS IMPROVES TIBIALIS 
POSTERIOR ACTIVITY
Foot orthoses (FOs) are used to treat clinical conditions by altering the 

external forces applied to the foot and thereafter the forces of muscles and 

tendons. However, whether specific geometric design features of FOs affect 

muscle activation is unknown. The aim of this study was to investigate if 

medial heel wedging and increased medial heel wedging and increased 

medial arch height have different effects on the electromyography (EMG) 

amplitude of tibialis posterior (TP), other muscles of the lower limb, and 

the kinematics and kinetics at the rearfoot and ankle. Healthy  participants 

(n = 19) walked in standardized shoes with i) a flat inlay; ii) a standard 

shape FOs; iii) standard FOs adjusted to incorporate a 6mm increase in 

arch height; iv) standard FOs adjusted to incorporate an 8° medial heel 

wedging; and v) both the 6mm increase in arch height and 8° increase in 

medial wedging. EMG was recorded from medial gastrocnemius, peroneus 

longus, tibialis anterior, and in-dwelling tibialis posterior muscles. Motion 

and ground reaction force data were collected concurrently. Tibialis 

posterior EMG amplitude reduced in early stance with all FOs (ηp2 = 

0.23–1.16). Tibialis posterior EMG amplitude and external ankle eversion 

moment significantly reduced with FOs incorporating medial wedging. 

The concurrent reduction in external eversion moment and peak TP EMG 

amplitude in early stance with medial heel wedging demonstrates the po-

tential for this specific FOs geometric feature to alter TP activation. Medial 

wedged FOs could facilitate tendon healing in TP tendon dysfunction by 

reducing force going through the TP muscle tendon unit. 

Source: Reeves J, et al. The immediate effects of foot orthosis geome-

try on lower limb muscle activity and foot biomechanics. J Biomech. 

2021;128:110716. doi: 10.1016/j.jbiomech.2021.110716.
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DASH DIET HELPS LOWER SERUM 
URATE LEVELS

Researchers from Boston wanted to understand the effects of dietary 

patterns on serum urate levels. In a 3-arm, parallel-design, randomized 

trial, participants with high blood pressure (BP) were assigned to one of 

3 diets: control (typical American diet); the high-fiber fruit and vegetable 

diet (FV diet); or the Dietary Approaches to Stop Hypertension (DASH) 

diet. The 8-week study included 459 adults with systolic blood pressure 

<160mmHg and diastolic BP of 80-95mmHg who had not received BP 

medications. The FV diet was rich in fruit and vegetables, but otherwise 

similar to the control diet. The DASH diet is known for being rich in fruit 

and vegetables as well as low-fat dairy products, and reduced in fat, satu-

rated fat, and cholesterol. Serum urate levels were measured at baseline 

and after 8 weeks.

Of the 327 participants who completed the study, mean age was 45.4 

± 11.0 years; 47% were women; 50% were African American; and mean 

baseline serum urate level was 5.7 ± 1.5 mg/dL. (Gout is typically seen 

when the blood uric acid level rises above 7 mg/dL.) Compared to the 

control diet, the FV diet lowered the mean serum urate level by 0.17 mg/

dL (P=0.051) while the DASH diet lowered the serum urate level by 0.25 

mg/dL (P=0.004). Furthermore, the effects improved with increasing 

baseline serum levels (<5, 5–5.9, 6–6.9, 7–7.9, and ≥8 mg/dL) for those 

receiving the DASH diet (a reduction of 0.08, 0.12, 0.42, 0.44, and 0.73 

mg/dL, respectively; P for trend=0.04); this trend was not seen for those 

receiving the FV diet.

The authors concluded that the DASH diet lowers serum urate levels, 

particularly among those with hyperuricemia and called for more research 

on the DASH diet among patients with gout.  

Source: Juraschek SP, et al. Effects of dietary patterns on serum urate: 

results from a randomized trial of the effects of diet on hypertension. Ar-

thritis Rheumatol. 2021;73:1014-1020. doi.org/10.1002/art.41614

CAN BEER DETRACT FROM BENEFITS OF 
HIIT?
With high intensity interval training (HIIT) continuing to gain momentum 

across age groups as a regular part of physical activity, Spanish researchers 

noted that beer consumption was also part of this group’s practice, and 

they wondered about its impact. They designed a study to look at the ef-

fects of a 10-week (2 days/wk) HIIT program on cardiorespiratory fitness, 

muscle strength and power parameters, and also to assess the possible 

influence of a moderate consumption of beer (at least during the week) or 

its alcohol equivalent. 

The researchers recruited 73 adults (mean age 24 ± 6 years; 35 

females) and divided them into 5 groups. Four groups were assigned the 

HIIT intervention while the fifth group was a control Non-Training group 

(n = 15). Participants in the training groups chose whether they preferred 

receiving alcohol or alcohol-free beverages. Those choosing alcohol were 

randomized to either beer or ethanol intake: i) T-Beer group (alcohol beer, 

5.4%; n = 13) or ii) T-Ethanol (sparkling water with vodka, 5.4%; n = 14). 

Those choosing alcohol-free intake were randomized to iii) T-Water group 

(sparkling water, 0.0%; n = 16) or iv) T-0.0 Beer group (alcohol-free beer, 

0.0%; n = 15). Men drank 330 ml (~11.2 oz) of the beverage at lunch 

and dinner; women drank 330 ml only at dinner. Maximal oxygen uptake 

in absolute and relative terms (VO2 max.), maximal heart rate, total test 

duration, hand grip strength, and 4 types of vertical jumps were measured 

before and after the intervention.

Significant improvements in absolute and relative values of VO2 

max, and total test duration (all P < 0.05) were seen in all the training 

groups as well as clinical improvements in hand grip strength. Regular 

intake of beer or alcohol did not appear to influence these positive effects. 

There were no changes in the vertical jumps in any of the groups.

They concluded that a moderate* beer or alcohol intake does not 

mitigate the positive effect of a 10-week HIIT on physical fitness in young 

healthy adults.

[*Editor’s note: This study defined moderate intake as ~11.2 oz alco-

Continued on page 18

Continued from page 14

iStockphoto.com #171329290

iStockphoto.com #1058117688



Continued from page 17

18 9.21  lermagazine.com

experience

800.444.3632
www.alliedosilabs.com

THE RICHIE BRACE®

OTC ORTHOTICS

PREMIUM CUSTOM ORTHOTICS

holic beverage (5.4% alcohol) with a meal, 2 drinks over the course of the 

day for men and 1 for women. Today’s average craft beer is 5.9% alcohol 

by volume (ABV), with some ranging far above, including Sam Adam’s 

most recent limited edition offering, Utopias, at 28% ABV.]  

Source: Molina-Hidalgo C, et al. Influence of daily beer or ethanol con-

sumption on physical fitness in response to a high-intensity interval train-

ing program. The BEER-HIIT study. J Int Soc Sports Nutr. 2020;17(1):29. 

doi: 10.1186/s12970-020-00356-7

FEAR OF FALLING PREVALENCE AMONG 
SENIORS VARIES WIDELY
In a retrospective, cross-sectional study, researchers from the Division of 

Geriatrics at the Istanbul Medical School in Turkey wanted to determine 

the prevalence of fear of falling (FOF) and its associated impact on phys-

ical performance, functionality, and sarcopenia, as well as other geriatric 

syndromes. Among the 1,021 community-dwelling adults recruited, FOF 

was 44.6% and 37.7% had fallen. Prevalence rates varied with conditions:

• Sarcopenia positive: 30.1%

• Probable sacrcopenic: 43.9%

• Undernutrition: 45.7%

• Fallers: 51.1%

• Females: 80.4%

• Prefrail/frail: 74%

Female sex (Overall Risk[OR]=4.1, P<0.001), anxiety (OR=2.7, 

P=0.03) and limitations in activities of daily living (OR=2.5, P=0.04) 

were identified as independent associates of FOF.

The research team concluded that FOF is prevalent in communi-

Istockphoto.com #840923984



ty-dwelling adults, whether or not falls have occurred, and has the ability 

to increase anxiety and impede activities of daily living.  

Source: Bahat Öztürk G, et al. Prevalence and associates of fear of 

falling among community-dwelling older adults. J Nutr Health Aging. 

2021;25:433–439. doi.org/10.1007/s12603-020-1535-9.

TOE-OUT GAIT DECREASES MEDIAL 
KNEE LOAD
Both toe-out (TO) and toe-in (TI) gaits decrease knee load during walking 

and stair ascent. However, few reports have focused on stair descent, 

which requires a higher load compared with walking. In this study from 

the Division of Rehabilitation at the Hyogo (Japan) University of Health 

Sciences, the researchers wanted to investigate the effect of foot progres-

sion angle (FPA) on knee joint load and related variables during stair 

descent. 

They recruited 22 healthy young adults who performed a stair 

descent task (Figure) at a predefined speed of 90 steps/min with normal 

gait, TO gait (15°> normal), and TI gait (15°< normal). 3D motion anal-

ysis was conducted. In addition, the ground reaction force (GRF) with 3 
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Figure. Foot positions when starting (standing on the second step) and when on the 
first step of the stair descent task. X lab and Ylab axes indicate laboratory coordinates. 
The X lab axis is the center line of the steps, and the Ylab axis is the proximal edge of the 
first step. White circles indicate the calcaneus and second metatarsal head markers. 
FPA, foot progression angle.
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components, center of pressure (COP) positions, and sagittal and frontal 

plane hip and knee joint kinematic and kinetic variables were recorded 

during stair descent. 

Their findings showed that the medial GRF increased and the COP 

position was more lateral in TO gait compared with normal and TI gait 

during stair descent. TO gait exhibited a significant decrease in the peak 

knee adduction moment by ~20% compared with normal gait and by 

~23% compared with TI gait. In addition, the knee flexion moment in TI 

gait significantly increased compared with normal and TO gait. 

The researchers concluded that the FPA significantly affects hip and 

knee joint kinematics and kinetics during stair descent. TO gait significant-

ly changes hip and knee adduction angles and COP position. Moreover, 

it successfully decreases the peak knee adduction moment compared 

with normal and TI gaits. In contrast, TI gait significantly increases the 

peak knee flexion moment compared with normal and TO gaits, which is 

related to the contact force in the medial compartment of the knee joint. 

TO gait is the most advantageous strategy for decreasing the medial knee 

load. In contrast, TI gait might pose a risk of promoting medial knee OA 

progression, so care must be taken during stair descent. 

Source: Tsukagoshi R, et al. Toe-out gait decreases knee load during stair 

descent in healthy individuals. Journal of Cartilage & Joint Preservation. 

2021;1(1):100002. doi.org/10.1016/j.jcjp.2021.100002.

STRENGTH & BALANCE EXERCISES 
IMPROVE FUNCTION IN DPN
Diabetic peripheral neuropathy (DPN) contributes to reduced functional 

status, and lower balance confidence and health-related quality of life 

(HRQoL) in individuals with diabetes. In turn, functional status and 

balance confidence partially mediate the association between HRQoL and 

DPN. So, researchers from National University of Singapore posed the 

question: Can a structured strength and balance training intervention in 

individuals with DPN improve HRQoL, functional status, and balance 

confidence?

They devised a single-blind parallel-group randomized controlled 

trial and recruited community dwelling patients with diagnosed type 

2 diabetes and neuropathy. In all, 70 participants were assigned to the 

intervention and 73 to standard medical therapy; ages ranged from 40 to 

79 years.

The intervention consisted of 2 months of once-weekly home-based 

strength and balance training where participants met 1:1 with a phys-

iotherapist; measures were taken at baseline, 2 months, and 6 months. 

The evidence-based intervention was designed to address the following 

conditions known to affect individuals with DPN: 1) diminished muscle 

strength at the ankle and below; 2) reduced ankle mobility and range of 

motion, and 3) postural instability or reduced balance during standing 

and while walking, and included the following components: 

• 5-minute warm-up to start

• Range of motion exercises: passive movements to the extent 

possible of the knee (flexion–extension), ankle (dorsi–plantar 

flexion), forefoot (inversion–eversion) and toe (flexion–extension, 

adduction–abduction) joints 

• Muscle strengthening exercises: active movements against 

resistance (using a theraband) at the knee (flexion–extension), 

ankle (dorsi–plantar flexion), forefoot (inversion–eversion) and toe 

(flexion–extension, adduction–abduction) joints

• Exercises for improving static balance: single leg stance, tandem 

leg stance, toe and heel stance

• Exercises for improving dynamic balance: tandem walk, sideways 

walk, backward walk

• Endurance exercises: eg, sitting-to-standing minihops, brisk 

walking

• 5-minute cool down to end

While there were no significant differences in the HRQoL scores 

(primary outcome measure), there were significant improvements in:

• Timed-up-and-go (TUG) performance (mean difference [MD] 

−1.14 [95% CI −2.18, −0.1] s; P=0.032)

• Five times sit-to-stand (FTSTS) performance (MD −1.31 [95% CI 

−2.12, −0.51] s; P=0.001)

• Ankle muscle strength (MD 4.18 [95% CI 0.4, 7.92] N; P=0.031), 

• Knee range of motion (MD 6.82 [95% CI 2.87, 10.78]°; P=0.001)

• Balance confidence score (MD 6.17 [95% CI 1.89, 10.44]; 

P=0.005).

These findings demonstrate that short-term structured strength 

and balance training did not influence HRQoL in patients with DPN 

but did produce sustained improvements in functional status and 

balance confidence at 6 months. More intensive interventions may be 

needed to influence HRQoL in these individuals. However, this inter-

vention may be a useful clinical treatment option for individuals with 

DPN to reduce the risk of falls and injuries. 

Source: Venkataraman K, Tai BC, Khoo EYH, et al. Short-term strength 

and balance training does not improve quality of life but improves func-

tional status in individuals with diabetic peripheral neuropathy: a ran-

domised controlled trial. Diabetologia. 2019;62:2200–2210. https://doi.

org/10.1007/s00125-019-04979-7

HEARING LOSS = ↓BALANCE, 
↓WALKING, ↓ENDURANCE
Hearing impairment affects nearly 2/3 of adults over age 70 and is a 

known risk factor for a variety of adverse outcomes. In this 8-year study 

of 2,956 community-dwelling seniors in the United States, hearing loss 

was linked to balance problems, slower walking, weaker endurance, and 

more difficulty getting up from a chair. It is believed that those with hear-
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ing loss get less feedback from their environment as they move. Whether 

treating hearing impairment could delay physical decline requires more 

studies, but the authors note that because it is treatable, it may serve as a 

target for interventions to slow the decline of aging. 

Source: Martinez-Amezcua P, et al. Association of age-related hearing 

impairment with physical functioning among community-dwelling older 

adults in the US. JAMA Netw Open. 2021;4(6):e2113742. doi:10.1001/

jamanetworkopen.2021.13742

FALLS IN OLDER ADULTS: WHERE, 
WHEN 
Researchers from China did a cross-sectional study of older adults with 

cerebrovascular disease who had had a fall with a fracture during a 

2-year period. They found 768 patients with 815 fractures; 80-84 years 

was the group most commonly involved. They recorded where the falls 

happen, what time of day, and the mechanism of injury (see figure). 

They concluded that more focus on improved physical function in the 

primary home setting may be a worthwhile intervention.  

Source: Fu M, et al. Characteristics of fall-related fractures in older 

adults with cerebrovascular disease: a cross-sectional study. Clin Interv 

Aging. 2021;16:1337–1346. doi: 10.2147/CIA.S316739
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By Happy Freedman

With cycling’s growing 
popularity—as a recreational 
hobby, an athletic 
pursuit, and a commuting 
alternative—making sure the 
bike fits the rider is key to 
preventing future injuries.

With the pandemic, the past year has seen peo-

ple of all ages and fitness levels seeking outdoor 

activities and alternatives to driving and public 

transport, resulting in a renewed popularity of 

cycling for health, recreation, and commuting. 

The increased number of cyclists and riding fre-

quency will amplify the search for a comfortable 

and efficient experience, casting a new spot-

light on bike fit, as both a remedy for physical 

concerns, and as an instrument accompanying 

a purchase. 

Bike fit has come a long way since its early 

days in the 1980s, when frame builders such as 

Ben Serotta and Peter Weigle looked for ways to 

develop a common language that would allow 

retailers to measure bikes for them. Over time, 

this specialty also grew to include an anatomi-

cally driven approach that would allow a fitter 

to map a rider’s position on a bike, to evaluate 

physical complaints and how to accommodate 

them, and to improve a cyclist’s efficiency on the 

bike. Together, this is what has grown into the 

professional discipline we today refer to as bike 

fit. To this day, those attracted to the profes-

sion often come from two or more distinctive 

backgrounds: retailers who wish to provide 

added services to their customers, and physical 

therapists and other professionals in the medical 

field who wish to improve their patients’ quality 

of life as they pursue physical activities. In ad-

dition, bike manufacturers have adopted bike fit 

as part of their sales strategy, by attempting to 

standardize the science of bike fit via proprietary 

software matched to their inventory database in 

support of their retailers. Today’s retailers can 

identify a great range of data points when plac-

ing their customer on a modern-size cycle, but 

they don’t always have the training to interpret 

the data in a meaningful way that will help the 

customer improve the quality and efficiency of 

their ride. 

What Is in Store for Bike Fit 
as We Go Forward? 
I reached out to some of my colleagues and for-

mer students in the United States and Australia, 

and our discussions revealed some exciting 

trends and directions. “In the future, bike fitting 

will become more important for more casual 

riders, not just racers and enthusiasts,” observes 

Isaac Denham of Befitting Bicycles in Philadel-

phia, PA. With bikes currently in short supply, 

many have made purchases that need further 

adjustments to fit their body geometry or riding 

style. As the idea of bike fit becomes more 

well-known among recreational cyclists, more 

of them are looking to bike fit to help bridge the 

difference between the bike they are currently 

riding and the position that will allow them 

to do so comfortably. A bike fit evaluation can 

take into account past injuries or biomechanical 

issues, and yield modifications in movement or 

components that will improve the ride.

New Bike Technology: New 
Challenges and Opportunities
Ian Murray is a California-based Master Fitter 

and Fit Instructor for Dan Empfield’s Fit Insti-

tute Slowtwitch and the Guru Academy. The 

Guru bike fit system was originally developed 

in Canada and is owned today by Cannondale. 

He sees a lot of the future challenges revolving 

around the newer bike technologies that will 

require special mechanical skill sets and tools, 

but will also offer new opportunities for bike fit.

Over the past 40+ years some 

bike fitters have centered their business 

around an area: cleat-pedal interface, 

saddle position, aerodynamics, etc. The 

future of bike fitting will be a “prescrip-

tive fit,” a process that will yield for the 

customer all their fit coordinates and the 

right bike to buy: the make, the model, 

Continued on page 24

The Future of Bike Fit
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Continued from page 23

the size, AND the specific front-end configuration required. 

There are two modern elements that will cause this shift 

in fit focus: 1) direct-to-consumer sales and 2) hidden brake 

housing that is routed inside the handlebars, stem, and frame 

tubing. Dozens of bike manufacturers have been selling bikes 

directly to consumers for the last 5 years, and those who have 

not are seeking ways to transition quickly. This business model 

will continue to grow and the only real bugaboo in the system 

is the dreaded “return:” consumers want the right bike the first 

time, while manufacturers want to avoid return-shipping charges 

and a fleet of used bikes to resell. This creates an opportunity for 

bike fitters, especially independent fitters who are not beholden 

to any specific brand. These independent fitters, who have a sys-

tem in place to prescribe the proper bicycle before purchase, are 

already in a highly valued position to both the consumer and the 

manufacturer. Most customers find the process fun: they suit up 

in their cycling gear, hop on a dynamic fit bike, ride for 30-70min 

while the fitter takes them through a process to find their optimal 

position. When finished, the customer leaves in possession of all 

their fit coordinates (saddle height and setback, cockpit distance, 

handlebar elevation, etc.), as well as a prescription for the right 

bike to purchase (the stack and reach of the frame, paired with 

the proper frontend: stem length, stem pitch, bar reach, and 

spacer height). That “front-end configuration” is important now 

and will become critical soon. 

In the recent past, and on many bikes still today, a bike 

fitter can change a “mortal” stem (one with no cables running 

through it and one that’s connected to the handlebar with just 

four bolts) in about 90 seconds. Switching, for example, from a 

110mm, -17 degree stem to a 90mm, -6 degree stem can make 

a dramatic change in the rider’s comfort, control, and enjoyment 

of cycling. What we in the industry have been calling “super 

bikes” have a one-piece, custom-molded cockpit where the ca-

bles, e-tubes, brake housing, etc. is routed internally through the 

handlebar, the stem, and into the bike frame without ever being 

exposed to wind. As we progress forward through time, wireless 

electronic shifting will become the norm – much to the joy of 

fitters and mechanics – but brake housing, especially hydraulic 

brake lines, will still be hidden inside those cockpits. Changing 

that type of cockpit – one with internally routed brake lines – to 

give the rider the position they need and deserve, takes both time 

and treasure. These changes should be done by the manufacturer 

at the time the bike is built and can only be done correctly with 

the prescription from the fitter before placing the order. 

Bicycle technology is constantly evolving and bike fitters 

must evolve with it to continue to serve as the conduit between 

the rider and the comfort and safety that rider must feel on the 

bike.



As these newer component changes become more technically 

involved and time consuming, it is critical for both bike fitters and 

consumers to establish good relationships with independent bike retailers 

and mechanics, as they are the ones who will be making the majority of 

these changes, not the original manufacturer.

Service Fitting – Peloton and The Rise of 
the House Call
Tyler, Texas-based John Cobb has been a major contributor to the 

development of cranks, saddles, and bike fit as a science. A self-described 

“old guy that used to know stuff,” his forward-thinking approach to 

cycling continues to offer productive insights to the discipline. He sees 

great potential in the newfound popularity of indoor cycling, grown out 

of spinning. Many of those cyclists will never buy an outdoor bike, they 

will just continue using their stationary set up for independent workouts 

connected to online technology. 

What I call “Service Fitting” will be where a fitter goes 

to the person’s home/business and does the fitting there. But 

not just doing a house call on traditional bikes, these will be 

on the thousands and thousands of home fitness bikes. I will 

openly refer to these as the “Peloton” (Peloton, New York City, 

NY) bikes and this will include several brands and even some 

traditional bikes that are permanently attached to a trainer. With 

the advent of Peloton workouts, Zwift (Zwift, Long Beach, CA) 

workouts, Life Fitness (Life Fitness, Franklin Park, IL) workouts 

and several others, there will be more and more riders that will 

never actually go ride outside. New bike fitters will need to learn 

and develop the tools that will let them go into a home and offer 

the great fit improvements that have been proven to work so 

well. These home riders – and there are hundreds of thousands 

of them – deserve the performance gains and comfort gains that 

our knowledge can provide them and we as business people 

should not ignore the vast potential business to be done. Many 

of us older established fitters, working in large cities with an ac-

tive sports market will be hesitant to move into this market but 

the new younger fitters will grow up doing this and build some 

great relationships along the way. It will be challenging, and it 

will require new thinking about accessories and service but from 

my view, it will be the mainstay for many in the future.

The Bike Fit Selfie App
Vicki Whitelaw, an Exercise Physiologist, Soft Tissue Therapist at 

Winning Position in Canberra, Australia, looks at the home market as 

a springboard for new assistive, app-based technology, as consumers 

are embracing personal monitoring options and data collection, while 

typically lacking the underlying knowledge to interpret or apply this 

information.

What is the MedFit Network (MFN)?

MFN is a professional membership organization 
for medical (including orthopedics and physical 
therapy), allied health and fitness professionals, 
helping them elevate their career, recognition 
and profitability.

The MFN also maintains a national directory of 
its members; this directory is available to the  
community for free, to search for professionals in 
their area who can help improve or preserve their 
quality of life.

MFN Professional Membership Includes...
• Increased credibility and online exposure with  

a profile on the MFN national directory.
• Weekly live webinars with leading educators  

in the field ($500 value).
• Access to MedFit TV, offering recorded webinars 

and conference videos ($120 value).
• Exclusive member discounts on education, 

products & services.
• Free subscription to MedFit Professional  

Magazine.
• Networking with peers and industry experts.
• Marketing opportunities for yourself and 

your business.

Get Started with a 60-Day 
All-Access Free Trial Membership
MedFitNetwork.org/LER

MAKE AN  
IMPACT!

Join the MedFit movement!
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I think there will be a continued 

development of self-guided “home” bike 

fit apps. That is, “point a camera” at 

yourself, an app calculates your angles 

and then provides you with bike fit 

coordinates. This will also more likely 

move into the bike shop world. Regard-

ing the medical/clinical bike fits, there 

may be potential for AI-machine learning 

applications as adjuncts to the current 3D 

technology that exists. Presently, we can 

acquire 3D images, however it is still up 

to the fitter to interpret. Also potential for 

a system that compares whole data sets 

from a bike fit against known issues and 

therefore acts as a diagnostic tool. Like 

all of our current technologies, they may 

be useful but still only as good as the 

person using them and will not effectively 

replace the judgement of well-trained 

practitioners.

This brings the discussion back to the bike 

fitters themselves, what will their role be going 

forward, and how can their service become more 

accessible to more consumers?

Cost vs Value, Improving 
Access to Bike Fit
Doug Baumgarten, MS, Director of Sportfit Lab 

in Herndon, VA, came to bike fitting 13 years ago 

after 30 years as a physical therapist and trainer. 

He would like to see greater industry investment 

of bike fitting in bike shops, as well as recognition 

from health insurance companies to bring bike 

fitting into patients’ reach, as they have in recent 

years with other allied medical disciplines such as 

chiropractic care or acupuncture.

My background in physiology helped 

me to understand and apply the science 

of biomechanics as it relates to riding or 

racing a bike. However, many bike fitters, 

especially those working in mainstream 

bike shops, come from a background of 

only bike riding, bike sales, or bike me-

chanical services. Their lack of knowledge 

in anatomy and physiology often leads to 

suboptimal outcomes in fitting bikes – es-

pecially for the many riders with pre-ex-

isting physical limitations. Most main-

stream bike shops don’t consider it cost 

effective to fund the space, equipment, 

salaries, and training needed to deliver 

high quality bike fitting. Therefore, most 

full-time bike fitters work independently 

or in their own studios. Unfortunately, 

that puts tremendous pressure on those 

independent fitters to control costs while 

delivering high quality, time-consuming 

services. That cost pressure has led 

to both a lack of qualified fitters and a 

gradual increase in prices to consumers. 

The challenge, going  forward, is to find a 

cost-effective way to deliver quality fitting 

at reasonable prices to a larger segment 

of the bike-riding public – especially since 

the huge boom in riding spurred by the 

pandemic. 

There is also the question of educat-

ing qualified bike fitters: there are very 

few educational programs focused on fit-

ting, ie, no pipeline for developing future 

fitters. One solution may be the support 

of bike manufacturers such as Trek (Trek, 

Waterloo, WI). Trek and Specialized (Spe-

cialized Bike Components, Inc., Morgan 

Hill, CA) have invested some resources 

in bike fitting, though their investments 

have been sporadic and still fall short of 

producing consistent high-quality fitting 

in many locations. It would seem that 

bike fitting, which creates happier and 

healthier bike customers, would be a nat-

ural adjunct and boost to bike sales. But 

bike manufacturers and retail shops still 

often fall prey to the pressure to sell bikes 

as quickly as possible, without regard to 

proper fit. 

Another possible solution is support 

from the healthcare system. It is clear 

that bike fitting, especially by highly 

qualified fitters, can be as effective as 

physical therapy or other modalities in 

both preventing and treating musculo-

skeletal injuries caused by the repetitive 

motion and strenuous exercise of cycling. 

As cycling continues to grow as both an 

exercise and a regular mode of trans-

portation, it would make sense for our 

healthcare system – including insurance 

companies – to support and fund both 

fitting and bike fit education. This would 

likely lead to more required certification 

or licensure for fitters, who could then 

be held to a higher standard – much as 

physical therapists are today.

Expand Education and 
Communication Between 
Retail and Clinical Bike 
Fitting
While many bike fitters in a retail setting will 

need further training in understanding a cyclist’s 

biomechanics, Michelle E. Gilpin, PT, DPT, CYT, 

a Doctor of Physical Therapy in Portland, OR 

would like to see expanded training opportunities 

for physical therapists to learn more about the 

biomechanics of cycling, as many physical thera-

pists have added bike fitting to their services. 

I don’t know what the future is for 

bike fitting, but I know where I would 

like to see it go. I am  as troubled when 

someone tells me that they had a bike 

fitting at the bike shop when they bought 

their bike as I am if someone tells me 

that they had a “gait assessment” when 

they bought their running shoes. A bike 

fitting at a bike shop is akin to a “dress 

fitting” when you go wedding dress 

shopping or to buy a tuxedo. The sales 

assistant helps you find something in your 

size, but it’s the tailor or seamstress who 
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Switching, for example, 
from a 110mm, -17 degree 

stem to a 90mm, -6 
degree stem can make a 
dramatic change in the 

rider’s comfort, control, and 
enjoyment of cycling. 

– Ian Murray, Master Fitter and Fit 
Instructor



actually fits the garment to you. In the 

last several years, and especially over the 

last year, cycling has increased in popu-

larity. More people are riding commuter, 

road, gravel, and mountain bikes. They 

are coming to me as a physical therapist 

with complaints of pain while riding, or 

directly after. Many don’t realize that it is 

the fit of their bike that is contributing to 

their complaints. As a physical thera-

pist, I recognize that there is more to a 

bike fitting than angles and symmetry. 

A patient’s individual physical history 

and anomalies is an important part of 

bike fitting that the typical bike store 

bike fitter does not have the education to 

recognize and appreciate. Bike fitting and 

biomechanics go hand in hand. Likewise, 

I would like to see more physios who 

do bike fittings getting more education 

about the biomechanics of cycling and 

the mechanics of the bike. Just as there 

are bike fitters who do not have the skills 

to understand biomechanics, there are 

just as many physios claiming to do bike 

fittings, but have little experience in cy-

cling. This needs to change. There needs 

to be more collaboration and communica-

tion between bike fitters and orthopedic 

professionals. I would like to see all bike 

shops forming a relationship with local 

physios and referring out for professional 

bike fittings. Also, bike fitting education 

for physios needs to include more educa-

tion on the mechanics of a bike and the 

biomechanics of cycling.

Bike fitting has come a long way since the 

days of nailing cleats to shoes and finding knee 

position with a plomb. Today’s bike fitters are 

working in 2 very different environments. A re-

tail-based bike fitter will typically focus on sizing 

a bike, matching riding style to customers, and 

supporting sales, while a more clinical bike fitter 

will address medical history, injuries, perfor-

mance, and comfort. Looking toward the future, 

both sides of the field will need to improve the 

dialogue and offer greater opportunities for 

education for both types of bike fitters, covering 

clinical, mechanical, physiological, and biome-

chanical assessments, understanding the bike, its 

geometry and the body, and the interrelationship 

between the two. They will need a common 

vocabulary so that cyclists of all levels can access 

improvements in service and care, for a comfort-

able and efficient outcome. 

Happy Freedman, Director of The Center for 

Bike Fit, is an innovator and internationally 

recognized expert in the field of bike fit. Over the 

past 15 years, Happy has been instrumental in 

developing the first hospital-based clinical bike fit 

program in North America, during his tenure at 

Hospital for Special Surgery. Happy Freedman 

sees patients at The Center for Bike Fit in New 

York City and holds workshops and lectures 

around the world.

Continued from page 27
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Visit our website or give us a call for more information on how your 
patients could benefit from these products. Surestep.net  |  877.462.0711

You already trust Surestep for your patients 
who have low tone. But we also have a variety 
of high tone solutions:

• Big Shot SMO
• Indy 2 Stage
• Pullover AFO
• Hinged AFO

• TLSO
• DCO
• DeRotation Straps

Ask about 
our high tone 

solutions

Indy 2 Stage

TLSO
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By Windy Cole, DPM, CWSP

Use of an antimicrobial 
moisture management 
dressing paired with a 
gellable fiber technology 
under a two-layer 
compression system in 
the treatment of heavily 
exudating VLUs improves 
clinical outcomes and cost 
savings

Chronic venous insufficiency is the 7th most com-

mon chronic disease and is the underlying cause 

of 95% of leg ulcers.¹ Venous leg ulcers (VLUs) 

are difficult to treat, often taking a minimum of 

12 weeks to heal.² VLUs are notoriously heavily 

draining wounds. This drainage contributes to 

the formation of excessive bioburden, devital-

ized tissue, and microorganisms, all of which 

prolong wound healing. To effectively manage 

VLU exudate, dressing changes 3 or more times 

weekly are not uncommon. More frequent 

dressing changes increase the overall cost of care 

and may contribute to delayed wound healing via 

disruption of the wound and exposure to external 

contaminates.

Methods
This single-center retrospective analysis exam-

ined the impact on clinical outcomes and cost 

savings of a dressing combination newly available 

to our outpatient wound clinic. Standard-of-Care 

(SOC) dressings consisted of Non-adherent+Sil-

ver Alginate+Hydroconductive Dressing+Com-

pression. The new treatment combination con-

sisted of an antimicrobial moisture-management 

dressing (TRITEC™ Silver Dressing, Milliken 

Healthcare Products, LLC, Spartanburg, SC) , 

an innovative gellable fiber dressing (AGILE, Mil-

liken Healthcare Products, LLC), and a two-layer 

compression system (CoFlex® TLC, Milliken 

Healthcare Products, LLC). 

Medical records of 6 patients who received 

the same SOC treatment were reviewed for the 4 

weeks prior and the 4 weeks after converting to 

the new treatment combination. Analyzed data 

consisted of frequency of bandage changes, cost 

of wound dressings, wound size, wound tissue 

appearance, exudate amount, and quality of the 

peri-wound skin.

WOUND CARE UPDATE
Study Examines Moisture-Management 
Dressing For Venous Leg Ulcers



VLUs are notoriously heavily draining wounds. This drainage 
contributes to the formation of excessive bioburden, devitalized 

tissue, and microorganisms, all of which prolong wound healing.

Product Details

The antimicrobial moisture-management 

dressing is two-layered and combined into one 

dressing by means of a micro-knit process.  The 

dressing pulls away excess exudate while still 

preserving optimal moisture at the wound bed. 

Moisture wicks from protection layer (wound 

facing) to transfer layer (outward facing) reducing 

the risk for peri-wound maceration. A secondary 

dressing is required to capture the moisture being 

wicked through. This primary dressing can be left 

in place for up to 7 days while secondary dress-

ings and other treatments are replaced as needed

The gellable fiber dressing provides the 

optimal balance between absorption capacity 

and structural integrity. While many dressings 

classified as alginate dressings will burst upon 

reaching their fibers capacity, this dressing 

will remain intact. One dressing is capable of 

absorbing 296% of its own weight. The micro-fi-

bril gelling fibers work to absorb, transport, and 

disperse fluid in all directions of the dressings. 

The gellable fiber dressing can be used as either 

a primary or secondary dressing based on the 

clinician’s needs.

The two-layer compression system gives 

patients more freedom and mobility. This system 

is a short stretch performance designed for active 

patients with edema. Odor and itch control 

properties are embedded within the foam first 

layer. Visual indicators within the second layer 

guide restorative compression application and 

ease of application. This system provides non-slip 

support while still being low profile, lightweight, 

comfortable, and breathable.

Results
Figure 1 shows that the new dressing combi-

nation resulted in an almost 40% reduction in 

overall dressing change frequency as compared 

to SOC. 

Cost per bandage change decreased by 46% 

with use of the new dressing combination versus 

SOC, as seen in Figure 2. 

Conclusions
Adoption of the new dressing regimen resulted in 

several notable outcomes: 

• Improved management of exudate resulted 

in a near 40% decrease in weekly bandage 

changes 

• Per bandage cost decreased by almost half 

•  Overall average dressing cost savings of 

$506.64 per patient during the 4-week new 

bandage adoption period, versus the 4-week 

SOC treatment period. 

• Decreased patient visits required less clinical 

staff time. 

• Wound area continued to progress in a 

positive direction. 

• No treatment related adverse events. 

• No patient complaint 

Windy Cole, DPM, CWSP, serves as Adjunct 

Professor and Director of Wound Care Research 

at Kent State University College of Podiatric 

Medicine and Student Rotation Coordinator, 

UH Richmond Medical Wound Center, both in 

Cleveland, Ohio. She is a dedicated healthcare 

advocate with interests focused on medical educa-

tion, diabetic foot care, wound care, limb salvage, 

clinical research, and humanitarian efforts. Dr. 

Cole has published extensively on these topics and 

is a sought-after speaker both nationally and inter-

nationally. Dr. Cole also serves as a member of the 

Editorial Advisory Board for LER.
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Venous leg ulcers are a known result of 
chronic venous insufficiency and venous 
hypertension. VLUs are already a worldwide 
problem and are expected to worsen as the 
population ages. Annual estimated costs 
for a VLU in the United States range from 
$13,653 to $18,986 per episode; annual 
burden is estimated at $14.9 billion.3  
Photo courtesy of Windy Cole, DPM
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By Chris Pignanelli, PhD(c)

With benefits similar to 
traditional training practices 
but with less work, BFR 
exercise is gaining ground in 
rehabilitation settings as well 
as athletic training rooms.

The intentional manipulation of blood flow 

during exercise, commonly referred to as blood 

flow restriction (BFR) exercise, has piqued the 

interest of scientists and practitioners alike 

over the past two decades. The aim of BFR 

exercise is to reduce the arterial blood supplying 

the active limb muscles and simultaneously 

prevent venous blood from leaving them. This 

reduction in blood supply can be accomplished 

by applying external pressure with a tourni-

quet above the contracting muscles set to a 

percentage (~40% – 100%) of an individual’s 

lowest effective occlusion pressure (also referred 

to as arterial occlusion pressure). The lowest 

effective occlusion pressure can be determined 

automatically by custom tourniquet systems 

(eg, Delfi Medical; Vancouver, BC, Canada) or 

manually by measuring the tourniquet pressure 

required to cause the disappearance of a distal 

artery pulse. While other methods to elicit BFR 

have been used, such as elastic wraps or straps, 

caution is warranted as it is difficult to know the 

pressures that are applied with these techniques. 

BFR can be continuously applied throughout 

both the exercise sets and rest periods, or 

intermittently during only the exercise sets or 

rest periods.

Why is BFR of interest to 
practitioners?
The application of BFR is probably best known 

for its use to increase muscular size and 

strength during ‘low-load’ resistance exercise 

(less than 40% of an individual’s 1-repetition 

maximum). Indeed, the addition of BFR might 

promote similar adaptations to traditional re-

sistance exercises but with less work and lower 

mechanical loading, which may have implica-

tions for its prescription to certain populations. 

BFR can also be used during movements that 

have traditionally not been thought to improve 

muscular function and/or overall fitness. 

For example, low-intensity treadmill walking 

and cycling with BFR can increase muscular 

size and strength or cardiorespiratory fitness 

(inferred through pulmonary maximal oxygen 

uptake; V̇O2max).1-4 Furthermore, BFR has been 

successfully applied during low-moderate inten-

sity interval aerobic exercise5,6 and even with 

transcutaneous electrical muscle stimulation 

(TEMS).7 Such diversity has led to many poten-

tial applications of BFR in both a rehabilitation 

setting and to maximize training adaptations in 

athletic populations, which is covered in more 

detail below.

Application of BFR to 
attenuate muscle disuse
During muscle disuse, such as with injury or 

bed rest, a rapid loss in muscle function occurs. 

For instance, it has been estimated that as little 

as 2 days of limb immobilization causes an 

approximate 2% reduction in quadriceps muscle 

size and by 7 days, approximately 6.7%.8 This 

muscle atrophy coincides with an approximate 

20% decrease in dynamic force production. In 

comparison, 84 days of strict bed rest leads to 

an average 17% reduction in quadriceps muscle 

size and 36% – -43% reduction in maximal 

quadriceps force production.9 Together, these 

findings suggest almost half of the muscle 

atrophy and loss in strength can occur within 

the first week and emphasize the importance of 

Continued on page 36

Recent Advances in the Application of Blood 
Flow Restriction for Health and Performance

The addition of BFR 
exercise to traditional 

rehabilitation practices 
may offer an effective 

means to help 
attenuate the early 

detrimental effects of 
muscle disuse. 

Knee-extension exercise performed with blood flow restriction. The tourniquet is placed above the active muscles and 
inflated to a pressure that is controlled automatically through a Personalized Tourniquet System. Here, a low-load (20% 
of the volunteer's 1-repetition maximum) is applied with the tourniquet pressure set to 60% of the lowest effective 
occlusion pressure.



  

     
  

 
 

 

36 9.21  lermagazine.com

Continued from page 35

early interventions to combat these negative outcomes. 

The addition of BFR exercise to traditional rehabilitation practices 

may offer an effective means to help attenuate the early detrimental 

effects of muscle disuse. This is in part due to lower mechanical loading 

required to achieve beneficial effects of exercise. Indeed, low-load 

resistance exercise with BFR was an effective alternative to traditional 

high-load resistance exercise to regain muscle size and strength during an 

8-week ACL reconstruction rehabilitation program.10 Further, the authors 

also demonstrated that the addition of BFR exercise improved several 

clinical outcomes such as range of motion, knee swelling, and perceived 

pain to a greater extent than the traditional resistance exercise pro-

gram. While a promising finding, the application of resistance exercise 

(regardless of BFR) may not be feasible in some cases, such as when 

complete limb unloading is required, or in patients with limited range of 

motion, impaired ability to voluntarily activate muscles, and/or equip-

ment or space limitations. As such, innovative solutions are required to 

circumvent these limitations. This may include the application of BFR 

without exercise. However, while some evidence suggests applying BFR 

in a cyclical manner without muscle contractions can attenuate muscle 

atrophy and/or strength loss,11-13 this has not been universally reported.14 

Seeing how BFR with low-intensity transcutaneous electrical muscle 

stimulation (TEMS) may be superior to low-intensity TEMS alone at 

augmenting muscle size and strength in healthy individuals,7 our lab 

investigated whether BFR and TEMS could effectively attenuate muscle 

atrophy and strength loss during muscle disuse.15 Participants were di-

vided into one of 3 groups during a 2-week limb immobilization protocol: 

control group with no intervention, BFR only (2x daily, 5 days/week), 

or BFR and TEMS (2x daily, 5 days/week). Interestingly, only BFR with 

TEMS prevented muscle atrophy compared to the control group, whereas 

BFR alone did not. Despite the attenuation in muscle atrophy, maximal 

force production was not preserved with BFR and TEMS. While these 

findings are promising, future work is required to compare the efficacy of 

BFR with TEMS to TEMS alone in preventing muscle atrophy and their 

potential to improve clinical outcomes in rehabilitation populations.

Application of BFR to improve the physical 
preparation in athletes
Most of the early research focused on BFR exercise in untrained popu-

lations with no previous or limited training experience. While these 

studies provided important information, it remained unclear whether 

well-trained athletes could also benefit from BFR exercise. Luckily, 

several investigations over the past decade have examined whether BFR 

exercise could potentiate training adaptations in well-trained athletes. 

For example, whole-muscle quadriceps size and type I muscle fibers 

(considered the ‘oxidative’ fibers) increased by 3% – 12% from baseline 

following a 6.5-week training block that added only 10 sessions of front 

squats with BFR in national-level powerlifters, whereas no changes in 

muscle size occurred in powerlifters who trained without BFR.16 These 



findings suggest the addition of BFR exercise could be an effective meth-

od to augment muscle size in a short time frame in well-trained athletes. 

On the opposite end of the athlete ‘spectrum’, endurance-trained athletes 

may also benefit from the addition of BFR into their regular training. The 

application of BFR during low-intensity rowing 17 and in the rest periods 

of bike sprints18-19 have both been shown to improve V̇O2max (~4% 

– 9%) and maximal aerobic power output (~4% – 15%) in already 

well-trained endurance athletes in as little as 2-3 sessions/week for 4 – 5 

weeks. While the underlying mechanisms of this improved V̇O2max and 

direct sport performance benefits are unclear, these results suggest that 

BFR is also a promising strategy to potentiate aerobic training adapta-

tions. 

Conclusion
The diversity of settings for which BFR can be applied has led to great 

interest in many different scenarios ranging from rehabilitation to the 

physical preparation of athletes. While this diversity can be viewed as a 

positive, it could also make it challenging for practitioners to successfully 

apply this technique. To circumvent this issue, a position statement by 

Patterson et al20 provides general guidelines for BFR use, such as the ap-

plied pressures, duration, and sets with different BFR exercise modalities. 

In total, the studies discussed above provide proof of principle 

evidence for the use of BFR to positively impact both rehabilitation 

and athletic training practices. However, it is worth noting this does not 

suggest BFR exercise replaces traditional practices. Instead, BFR may act 

as an effective adjunct modality that is incorporated with traditional reha-

bilitation methods or specific training blocks where certain physiological 

adaptations are desired. 
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Treadmill walking performed with blood flow restriction. The tourniquet is placed 
above as proximal as possible on the legs and inflated to a pressure that is controlled 
automatically through a Personalized Tourniquet System. Treadmill walking was 
performed at a 5% incline and low-speed (5 km/hr) with the tourniquet pressure set to 
100% of the lowest effective occlusion pressure. 



Elite OOTTCC™ Children’s OOTTCC

Premium OOTTCC™

®

®

3/4-
length

Full-
length

High
heel

3/4-
length

Full-
length

Your patients can buy most insoles online or at local
retailers...totally bypassing you. Northwest OTC
Orthotics are only available through healthcare
professionals and can't be purchased at retail.

Give your patients exclusive medical grade over-the-
counter orthotics they'll love!

LEARNMORE AT NWPODIATRIC.COM

Amazing OTC ORTHOTICS.
ONLY AVAILABLE THROUGH

healthcare professionals.

STEP
UP
TODAY
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Department of Human Health and Nutritional 
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BRF in Chronic Ankle 
Instability  
A recent study published in the Journal of 
Sport Rehabilitation looked at the effects of 
BFR on lower-extremity muscle activa-
tion during dynamic balance exercises in 
individuals with chronic ankle instability. 
Participants did dynamic balance reaching 
exercises under normal/control conditions 
and BFR with a cuff around the thigh. 
Using electromyography, the researchers 
recorded greater muscle activation of the 
vastus lateralis and soleus during the BFR 
sets, with no differences seen in the tibialis 
anterior or the fibularis longus between 
conditions. The authors observed greater 
ratings of perceived postural instability and 
exertion during balance exercises with BFR 
than control.

Read more at Burkhardt M, et al. Effects of 
blood flow restriction on muscle activation 
during dynamic balance exercises in indi-
viduals with chronic ankle instability. J Sport 
Rehab. 2021;30(6):870-875. 
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By Paulo Gentil, Daniel Souza, Murillo 

Santana, Rafael Ribeiro Alves, Mário 

Hebling Campos, Ronei Pinto, and 

Martim Bottaro

These authors hypothesize 
that calf raises would elicit 
superior activation of soleus, 
lateral, and medial gastrocne-
mius muscles in comparison 
to leg press.

Resistance training (RT) is a popular mode of 

physical exercise often associated with voluntary 

muscle contraction against an external load, and 

its regular practice has been advised as an essen-

tial part of physical conditioning programs. RT 

benefits are often associated with improvements 

in the musculoskeletal system such as increased 

muscle strength and hypertrophy, improved 

bone health, reduced low-back pain, and better 

functionality. Such adaptations are influenced to 

some extent by the mechanical stimuli provid-

ed by repeated muscle activation in a process 

called mechanotransduction. Muscle activation 

and subsequently mechanical stimuli might be 

affected by the manipulation and combination of 

RT variables such as load, rest between sets, and 

exercise selection.

Regarding exercise selection, RT can be 

performed with single- (SJ) or multi-joint (MJ) 

exercises, depending on the number of joints 

involved. For upper body muscles, it has been 

well established that SJ and MJ exercises pro-

mote similar levels of muscle activation, as well 

as similar increases in muscle size and strength. 

Moreover, other studies showed that, in general, 

the addition of SJ exercises to an RT program 

involving MJ exercises might not be necessary to 

bring optimal results in terms of muscle size and 

strength. This brought the suggestion that one 

can chose between SJ and MJ exercises based 

on personal preferences and practical aspects, 

without any negative impact on the results 

obtained from the intervention. Although less 

evidence is available for the lower body, studies 

about muscle activation, muscle strength, and 

hypertrophy showed the same trends for thighs 

and hip muscles. However, information for calf 

muscles is scarce and controversial.

Bryanton et al reported near maximum 

efforts of the plantar flexors during the squat, 

when compared to the torque produced during 

a maximum isometric contraction. Interestingly, 

the relative muscle effort of the plantar flexors 

during the squat was similar to the ones of the 

hip and knee extensors, suggesting that the 

plantar flexors have an important involvement 

in the exercise performance. On the other hand, 

Escamilla et al reported that the activation of 

the plantar flexors was relatively low during 

different variations of the squat and leg press 

(9–17%), when normalized to a maximal isomet-

ric contraction. In addition to the controversial 

findings, these previous studies only analyzed 

MJ exercises and did not compare MJ and SJ 

under similar load conditions. Therefore, the 

current literature does not allow to conclude if 

plantar flexor muscle activation during a MJ 

exercise would be equivalent to the activation 

obtained during SJ exercises.

Some studies suggested that activation 

might be important for muscle adaptations, since 

mechanotransduction is likely to occur only in 

muscle fibers activated during exercise. This 

suggests that high levels of muscle activation 

produced from repeated contractions can provide 

stimulation to the muscle, especially when 

combined with other factors, such as mechan-

ical and metabolic stress, muscle swelling, etc. 

Therefore, considering that electromyographic 

(EMG) activity may reflect greater challenges to 

the musculoskeletal system, the investigation of 

plantar flexors muscle activity during MJ and SJ 

exercises using EMG analysis might contribute 

to close the gap regarding this topic.

Although plantar flexors are not commonly 

studied, their morphology and function might be 

important in clinical conditions such as chronic 

venous insufficiency and venous leg ulcers. 

Moreover, strengthening the plantar flexors 

might have important applications in rehabili-

tation, to maintain orthostatic tolerance during 

exposure to microgravity, improve balance, 

decrease the risk of falls, treat Achilles tendinop-

athy, and improve functionality.

Continued on page 42

Plantar Flexor Activation in Multi- and Single-
Joint Resistance Exercises
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Therefore, knowledge about how different 

exercises recruit these muscles might be of 

clinical and practical relevance. Based on the 

lack of information about plantar flexors’ activity 

during SJ and MJ exercises and the clinical and 

practical importance of the plantar flexors, the 

purpose of the present study was to compare 

soleus, lateral, and medial gastrocnemius mus-

cles activation during leg press and calf raises in 

trained men. Our hypothesis is that calf raises 

would elicit superior activation of all muscles 

analyzed in comparison to leg press.

The study involved 22 trained men (27.1 

± 3.6 years, 82.7 ± 6.6 kg, 177.5 ± 5.2 cm, 

3.6 ± 1.4 experience years) who performed 

one set of each exercise using a 10-repetition 

maximum (10RM) load in a counterbalanced 

randomized order and separated by 10 minutes 

of rest. The EMG signal was measured for the 3 

major plantar flexors: soleus, medial, and lateral 

gastrocnemius. 

Results
Comparison between groups showed that mean 

EMG values during the leg press were 49.2% for 

the lateral gastrocnemius, 51.31% for the medial 

gastrocnemius, and 50.76% for the soleus. Values 

for calf raises were 50.7%, 52.19%, and 51.34% 

for the lateral, medial gastrocnemius, and soleus, 

respectively. There were no differences between 

exercises between groups for any muscle and 

the Effect Size (ES) of differences were trivial 

(gastrocnemius lateralis (P = 0.230, ES = 0.18), 

gastrocnemius medialis (P = 0.668, ES = 0.08), 

and soleus (P = 0.535, ES = 0.07).

There is a significant correlation between 

the leg press and calf raise mean EMG for the 

lateral gastrocnemius (P = 0.04) and the soleus 

(P = 0.02), but not for the medialis gastrocne-

mius (P = 0.41). The Bland-Altman plot showed 

systematic bias of -1.5 ± 5.7, -0.9 ± 9.5 and 

-0.6 ± 4.3 for the lateral gastrocnemius, medial 

gastrocnemius, and soleus, respectively. The 

presence of proportional bias was verified for the 

medial gastrocnemius (P < 0.01), but not for the 

lateral gastrocnemius (P = 0.84) and soleus (P 

= 0.50).

Discussion
The purpose of the present study was to com-

pare plantar flexors muscle activation during SJ 

and MJ exercises in trained men, here repre-

sented by calf raise and leg press exercises, re-

spectively. Our main finding is that there was no 

difference for muscle activation for any muscle 

analyzed. This agrees with previous findings in 

upper and lower body muscles and confirms the 

suggestion that plantar flexors have a great in-

volvement in lower body MJ exercises; however, 

the results were, to some extent, unexpected.

Plantar flexion is performed mainly by 

the 3 muscles that compose the triceps surae: 

soleus, medial, and lateral gastrocnemius. 

Soleus is originated in the tibia and fibula and 

inserted in the calcaneus, crossing only one 

joint. Considering that it acts mainly in the 

ankle and that both the leg press and calf raises 

exercises have a similar range of motion in that 

joint, the similar levels of muscle activation was 

not surprising. However, the medial and lateral 

gastrocnemius cross the knee and ankle joints, 

as they are originated in the femur and inserted 

in the calcaneus. Therefore, the gastrocnemius 

would have antagonistic actions during the 

leg press, as they flex the knee and extend the 
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Figure 1. Illustration of exercise testing procedure (A), and electrode position during leg press (B) and calf raise (C).
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ankle, which is known as the Lombard Paradox. 

Considering that the shortening in one joint is 

accompanied by the lengthening at the other, it 

was expected that the gastrocnemius activa-

tion would be decreased during the leg press. 

However, this was not the case. Considering 

that the calf muscles might act as dynamic knee 

stabilizers, one possible explanation is that the 

muscle contracted mainly isometrically, which 

can increase activation, as previously suggested.

To the best of our knowledge, this is the 

first study to compare calf muscle activation be-

tween MJ and SJ exercises. The present results 

have many potentially important applications, 

since exercises oriented for the plantar flexors 

might be useful in chronic venous insufficiency 

and venous leg ulcers, rehabilitation, orthostatic 

tolerance, balance, prevention of falls, and func-

tionality. Based on our results, one can choose 

between MJ and SJ exercises when aiming at 

activating the plantar flexors. It is interesting 

to note that previous studies showed that MJ 

exercises, like leg press and squat, are able to 

promote adaptations in quadriceps, hamstrings, 

and gluteus. If lower body MJ exercises prove 

to be efficient also for plantar flexors, they can 

provide a time-efficient approach, since their 

performance can be sufficient to train most 

lower body muscles. 

We acknowledge that caution is required 

when extrapolating an acute effect onto a chron-

ic change.

Whilst some studies suggest that activation 

might be important for muscle adaptations, 

others suggest that electromyography cannot be 

necessarily linked to gains in muscle size and 

strength. However, it has been suggested that 

mechanotransduction is likely to occur only in 

muscle fibers activated during exercise. This 

suggests that high levels of muscle activation 

produced from repeated contractions can 

provide stimulation to the muscle, especially 

when combined with other factors, such as me-

chanical and metabolic stress, muscle swelling, 

etc. Therefore, the present study can provide a 

rationale for further studies aimed at comparing 

the long-term effects of MJ and SJ exercises in 

plantar flexors’ function and morphology.

Based on the results of the present study, 

the leg press exercise can be recommended 

to promote muscle activation of the plantar 

flexors similarly to calf raises. Considering that 

MJ exercise involves other muscles such as 

quadriceps, hamstrings, and gluteus, exercise 

professionals should consider their use as a time 

efficient approach for exercise prescription. 

This excerpt is from Gentil P, Souza D, Santana 

M, et al. Multi- and Single-Joint Resistance 

Exercises Promote Similar Plantar Flexor Acti-

vation in Resistance Trained Men. Int J Environ 

Res Public Health. 2020;17:9487. Editing has 

occurred; references were deleted due to space 

limitations. Use is per the Creative Commons 

license 4.0. Readers are encouraged to read the 

full article online at https://doi.org/10.3390/

ijerph17249487.
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By Nathan Lloyd, MSc

Ankle sprain is one of the most common ankle 

injuries. Every day in the U.S., 25,000 people 

sprain their ankle. And more than 1 million 

people visit emergency rooms each year because 

of ankle injuries. The most common ankle 

injuries are sprains and fractures, which involve 

ligaments, tendons, and bones in the ankle. 

Inversion, where the foot rolls onto its outside 

edge, is the main mechanism of ankle sprain. 

This page will focus on muscle sprains, the type 

of sprain that typically happens when a person 

accidentally turns or twists their ankle in an 

awkward way.

A study from The Journal of Bone & Joint 

Surgery found that nearly half of all ankle 

sprains happened during athletic activity, 

such as basketball (41.1%), soccer (7.9%), and 

football (9.3%).1 But this means that half of all 

sprains occur during everyday activities. Trip-

ping on stairs, taking an awkward step, stepping 

off the curb incorrectly, all can lead to an ankle 

sprain. 

While many people will say that “it’s just 

an ankle sprain,” research shows that these inju-

ries need focused attention for rest and recovery 

to avoid re-injury or long-term challenges. With 

proper treatment and rest, most ankle sprains 

heal within 4-6 weeks. In severe cases with torn 

ligaments that require surgical repair, it may 

take 12 weeks or more to recover with a  

post-operative plan outlined by their surgeon.

Ankle Sprain: The RIPE 
Treatment
The first treatment for an ankle sprain is to calm 

the inflammation/swelling and control the pain. 

The first aid treatment is called RIPE (Rice, Ice, 

Painkillers, and Elevation).

• Rest: The most important reason to rest 

after an ankle sprain is to avoid further 

damage by continuing to do weight-

bearing activities. Resting means avoiding 

weight-bearing as much as possible. Avoid 

strenuous activities, such as jumping and 

running, until it’s possible to walk without 

feeling pain in the injured ankle. Resting 

is what allows the body to start the healing 

process.

• Ice: An ice slush bath or use of ice is 

recommended immediately after an ankle 

sprain; keep the ice in place for 15 to 20 

minutes; then, repeat every 2 – 3 hours 

while awake. After 2 – 3 days, an ice pack 

can be used 3 times per day until the 

swelling goes down.

• Painkillers: Over-the-counter painkillers, 

such as ibuprofen or acetaminophen/

paracetamol, are sometimes enough to 

manage the pain caused by a sprained 

ankle. Managing the pain allows the 

individual to be more mobile. 

• Elevation: Keeping the injured ankle raised 

above the level of the hips is helpful to 

ease ankle sprain pain and decrease the 

swelling. Patients are advised to do this in 

the first few days after their injury.

Support As Prevention
Today’s footwear comes in all shapes and sizes 

with manufacturers making modifications to 

support their branding, meaning a size 10 foot 

may need a size 9 shoe in Brand A, a size 10 

shoe in Brand B, and a size 9.5 wide in Brand 

C. Best practice is to always have feet sized with 

a professional shoe gauge device to confirm shoe 

size; best time to measure is later in the day, 

when gravity has taken its toll. Look for shoes 

with appropriate arch support and support level 

based on how the shoe will be used.

While there is debate, some studies suggest 

that wearing high-top shoes (collar over the 

ankle) can support the ankle because the foot 

inverts less (inversion, where the foot rolls onto 

its outside edge, is the main mechanism of ankle 

sprain), according to Sara Lyn Miniaci-Coxhead, 

MD, an orthopedic surgeon with the Cleveland 

Clinic.2,3 However, other studies suggest that 

high-top shoes do not prevent excessive foot 

Continued on page 48
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inversion in a dynamic situation.4 Each person 

has to find what footwear works for them. 

Depending on the severity of the injury, an 

orthotic—a prescription shoe insert that can 

provide arch support and other individualized 

foot correction—may be recommended. These 

custom-made devices are typically prescribed 

and designed by podiatrists. Orthotics are 

usually a part of a treatment regimen for many 

ongoing ankle concerns.

Over-the-counter shoe inserts, such as 

those sold in retail stores, may offer additional 

cushioning and some level of arch support or 

heel reinforcement, but are not customized to 

correct long-term anatomical issues.

Ankle braces also come in both custom 

prescription versions (available from clinicians) 

and over-the-counter. They do offer support 

without blocking flexibility, but fit is critical—

is the ankle getting the support it needs? Or 

is the arch getting all the support, leaving the 

ankle vulnerable? Because most come in basic 

small, medium, and large sizes, be prepared to 

try 2 or 3 to find the 1 that fits properly. Ankle 

splints are prescription devices to facilitate 

healing an injury and are not advised for ev-

eryday use, unless prescribed by a clinician.

In fact, having strong muscles is more 

important than any brace or shoe, especially on 

the evertors or outside of the foot.

Exercises to Strengthen The 
Ankle After a Spain
Although each person’s body and recovery 

differ, recovery stretches and safe exercises 

typically should be started within a few days 

after the ankle sprain. 

If there is no pain, motion exercises can 

be started to loosen the ligaments and muscles 

in the ankle without putting too much strain 

on them.

Range-of-motion exercises

An effective ankle rehabilitation and exercise 

that can be done while watching TV or sitting 

at a desk is the “alphabet exercise.”5 In short, 

trace or draw the alphabet using the big toe. 

Avoid movement in the hip or knee by stabiliz-

ing the thigh.

Another exercise is towel curls. While 

sitting, put a towel on the floor, then use the 

toes of the injured foot to scrunch the towel 

toward you. Then, again using the toes of the 

injured foot, push the towel away. To make the 

towel curls exercise more challenging, you may 

place a weighted object, like a can, on the other 
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end of the towel.

A third exercise, also done while seated, 

involves the knee of the injured side: Slowly 

move the knee side to side while feet remain 

pressed flat. Do this range-of-motion exercise 

for 2 to 3 minutes.

Stretching exercises 

Once pain in the ankle has calmed, begin 

stretching the Achilles tendon. This band of fi-

brous tissue connects the muscle on the back of 

your lower leg to the heel bone (the calcaneus). 

To do calf stretches, stand facing the wall. 

Put hands on the wall, at eye level. Then, take 

a step back with the leg to be stretched. Bend 

front knee while keeping back heel on the 

floor and hold this stretch for about 15 to 30 

seconds. Repeat this stretching exercise 2 to 4 

times.

This exercise stretches the muscles at the 

back of the lower leg as well as the Achilles 

tendon and a recent study demonstrated how 

calf muscle stretching increased ankle joint 

dorsiflexion - the backward bending and con-

tracting of the foot.6 

Strengthening exercises

Strengthening exercises should be started only 

when the clinician advises. As a precaution, 

it is best to talk to your physical therapist or 

doctor about the timing to start the strength-

ening exercises although it commonly starts 

when you can already stand without increased 

swelling or pain.

One simple strengthening exercise can 

be while seated and with feet flat on the floor. 

Begin by pushing the side of the injured foot 

outward against an immovable object, like 

heavy furniture or a wall. Hold this position 

for about 6 seconds and then relax; repeat 

8-12 times. This exercise will improve  ankle 

inversion.7

For resistance, try using a rubber tubing 

or resistance band. Loop the band around the 

injured foot and  push the foot out to the side 

against the tubing/band. Count 1 to 10 while 

gradually bringing the foot back toward the 

middle.8

Heel-toe walking may also be advised by 

clinicians to assess the ankle’s ability to main-

tain balance and bear weight.9

The Bottomline
Remember that even after the ankle feels 
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better, it is important to still continue with the 

stretching exercises to prevent re-injury and 

keep the ankle strong. In fact, a well-known 

study linked re-sprain in the first 3 months af-

ter initial ankle sprain to incomplete recovery.10 

Best advice: Take the time to fully heal and 

strengthen the ankles to achieve good recovery 

and prevent re-injury. 

Nathan Lloyd, MSc, is a licensed personal trainer 

based in Boulder, Colorado. He helps his clients 

through his online or in-person personal coaching 

programs at ONE Boulder Fitness Gym. In his 

spare time, he loves to write about his favorite 

gym equipment at ExpertFitness.org. 
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From the COVID-19 Frontlines

Delta Hospitalization Risk Twice 
That of Alpha 

A study published in The Lancet Infectious Diseases adds evidence to 

what many experts already suspected: people infected with the highly 

contagious SARS-CoV-2 Delta variant are twice as likely to be hospital-

ized as those infected with the Alpha variant. To compare hospitalization 

rates, researchers from Public Health England (PHE) and Cambridge 

University examined data on 43,338 sequencing-confirmed COVID-19 

cases between March 29 and May 23, 2021, during which time the 

Delta variant was becoming the predominant variant in the UK. The 

majority of the cases were among unvaccinated individuals (74%), while 

2% were fully vaccinated and 24% had received one dose. Of 34,656 

Alpha cases, 764 (2.2%) were admitted to the hospital within 14 days of 

a positive SARS-CoV-2 test, while 196 of 8,682 (2.3%) Delta cases were 

hospitalized. Although the percentages of hospitalized cases were similar 

between both variants, the risk of being hospitalized more than doubled 

(adjusted hazard ratio [HR] 2.26, 95% confidence interval [CI] 1.32-

3.89) for Delta cases compared with Alpha cases when the researchers 

adjusted the data to account for certain factors, including age and sex. 

Delta cases also were more likely to seek emergency medical care or be 

hospitalized within 14 days versus Alpha cases (adjusted HR 1.45, 95% 

CI 1.08-1.95). 

In a statement, Dr. Anne Presanis, Senior Statistician at the 

University of Cambridge and a lead author of the study, emphasized the 

importance of getting fully vaccinated to reduce the risk of symptomatic 

infection with Delta, as well as reduce the risk of severe disease and 

hospitalization. The researchers noted that a previous study conducted 

in Scotland and published in June showed a similar increase in hospital-

ization risk among people infected with the Delta variant. While the UK 

study is the largest to date examining hospitalization risk for the Delta 

versus Alpha variants based on whole-genome sequenced cases, the 

researchers called for further assessments into how hospitalization risks 

differ for vaccinated individuals after infection with either variant.  

-- Johns Hopkins Bloomberg School of Public Health

School Transmission Tracked 
A case study published August 27 in the US CDC’s Morbidity and Mor-

tality Weekly Report (MMWR) shows how quickly the highly contagious 

SARS-CoV-2 Delta variant can spread within a classroom of children 

too young to be vaccinated. The outbreak involved an unvaccinated 

Marin County, California (US), elementary school teacher who began 

showing COVID-19 symptoms on May 19, but who came to work the 

next 2 days, attributing the symptoms to allergies. During that time, the 

teacher read aloud to the class without wearing a mask, even though 

masks were required for staff and students while indoors. The teach-

er received a positive SARS-CoV-2 test on May 21 and informed the 

school on May 23. Several students became symptomatic on May 22, 

and the Marin County Department of Public Health (MCPH) initiated 

an investigation on May 26 to characterize the outbreak. Overall, 27 

COVID-19 cases were identified, including the teacher. Among the 

teacher’s 24 students—all of whom were too young to be eligible for 

vaccination—12 of 22 who were tested received positive results be-

tween May 23-26. Notably, 8 out of 10 students who sat in the 2 front 

rows closest to the teacher became infected, representing an extremely 

high attack rate of 80%.  

--Johns Hopkins Center for Health Security

Convalescent Plasma for COVID-
19 Shows No Benefit

•  COVID-19 convalescent plasma did not prevent the disease from 

worsening in high-risk patients who sought emergency room care 

within the first week of their symptoms.

•  The trial adds to others suggesting little benefit from using conva-

lescent plasma to treat COVID-19.

COVID-19 convalescent plasma is blood plasma collected from 

patients who have recovered from the virus. It’s sometimes known as 

“survivor’s plasma.” Treating COVID-19 patients with convalescent 

plasma infusions was thought to help fight the virus. In theory, it could 
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speed recovery by transferring antibodies that could block the virus. The 

approach is called passive immunization.

Studies had suggested that convalescent plasma treatment might 

lower the risk of death among hospitalized COVID-19 patients if 

administered early in the disease—before mechanical assistance was 

needed to help them breathe. Based on such findings, the FDA issued 

an Emergency Use Authorization, or EUA, in 2020 for treating hospital-

ized patients with COVID-19 convalescent plasma. The FDA concluded 

that its known and potential benefits outweighed its risks. However, it 

strongly encouraged further study to definitely assess whether convales-

cent plasma was effective.

A clinical trial led by Dr. Clifton Callaway at the University of Pitts-

burgh assessed the efficacy of COVID-19 convalescent plasma treatment 

for high-risk patients early in the disease. The study was supported by 

NIH’s National Heart, Lung, and Blood Institute (NHLBI) and National 

Institute of Neurological Disorders and Stroke (NINDS), along with the 

Biomedical Advanced Research and Development Authority. Results 

were recently published in the New England Journal of Medicine.

The team enrolled more than 500 adults, 18 years of age or older, 

who came to emergency departments across the country with mild 

COVID-19 symptoms within a week of infection. All had risk factors for 

progressing to more severe disease. These included age and conditions 

like obesity, hypertension, diabetes, heart disease, and chronic lung 

disease. Participants were racially and ethnically diverse, with a median 

age of 54 years. They were not ill enough to be hospitalized and could 

be treated as outpatients.

The participants were randomly assigned to receive either 

COVID-19 convalescent plasma or placebo (a salt solution with multivi-

tamins). The researchers compared events in both groups within 15 days 

of treatment. These included seeking further emergency or urgent care, 

hospital admission, or death.

The research team found no significant difference in disease 

progression between the two groups. Disease progression occurred in 77 

(30%) in the COVID-19 plasma group compared to 81 patients (31.9%) 

in the placebo group. There were no differences in severity of the worst 

illness, number of hospital-free days, or death. The trial was stopped in 

February 2021 due to the lack of treatment efficacy.

“The results show that convalescent plasma does not appear to 

benefit this particular group,” says study co-author Dr. Nahed El Kassar 

of NHLBI. “But the findings answer an important clinical question and 

may help bring researchers a step closer to finding more effective treat-

ments against this devastating disease.”

The results from this study are similar to 3 other randomized trials 

in COVID-19 convalescent plasma. In contrast, 1 clinical trial showed 

that this intervention could benefit older adults in nursing home when 

administered very early. COVID-19 convalescent plasma may still bene-

fit different populations, and additional studies are ongoing or planned. 

--National Institutes of Health

2/3 COVID Hospitalizations Due to 
4 Conditions

Data has shown that individuals with common metabolic and cardiac 

disorders (eg, type 2 diabetes and obesity, hypertension or heart failure) 

face an increased risk of hospitalization for COVID-19. Now, researchers 

from Tufts University have built a statistical model that calculated the 

percentage of hospitalizations that could have been prevented without 

these 4 underlying conditions. Based on 900,000 hospitalizations that 

occurred through November 2020, 30% of hospitalizations for COVID-19 

were due to obesity, 26% to hypertension, 21% to diabetes, and 12% to 

heart failure. The team acknowledged that the individuals still would 

have been infected, but most likely not have been sick enough to warrant 

hospitalization. Because individuals often have more than one of these 

conditions, the model was able to calculate that in total, 64% of hospital-

izations might have been prevented if not for the 4 conditions. 

Lead study author Meghan O’Hearn encouraged medical providers 

to educate patients who may be at risk for severe COVID-19 and consider 

promoting preventive lifestyle measures, such as improved dietary quality 

and physical activity, to improve overall cardiometabolic health. 

--National Institutes of Health 



A GAIT STABILIZING ORTHOSIS FOR ADULTS 
The Surestep Stabilizer is a device that provides mediolateral 

stability, as well as stabilizing the foot/ankle in the sagittal plane, 
facilitating clearance during swing phase for patients with 

dropfoot. With the carbon fiber insert on the posterior strut, 
the Stabilizer helps to bring the foot up as the leg swings across, 

but also helps to assists with deceleration of the foot after heel 
strike. This makes for a much more normal, natural gait.

Visit our website for resources including our 
fall risk assessment and measurement order form.

STABILIZER

Stability

17530 Dugdale Drive  |  South Bend, IN 46635  |  877.462.0711  |  surestep.net

Prevent Falls & Gain
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Available in 7 Sizes and  
3 Height Adjustment Capabilities

Shoe Lift for 
Leg Length Discrepency

Size          Child  Ladies  Mens  Height
XXXS   9-12
XXS   13-2 
XS   3-5
SMALL     5.5-8.5  6-8
MEDIUM    9-11  8.5-10
LARGE     11.5-13.5 10.5-13
X-LARGE    14+  13.5+
 

MAKES
WALKING 

MORE
 BALANCED!

 

8mm, 
13mm 
or 25mm

OPED Medical, Inc.
5212 Belle Wood Ct
Buford, GA 30518

(800) 334-1906

1/2”, 
3/4” 
or 1-1/4”
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RFAST ANKLE STABILIZER

The RFAST rigid exo-performance ankle 

stabilizer was engineered for individuals 

recovering from ankle injuries or chronic ankle 

instabilities and as a preventive measure for 

athletes with a high risk of a high ankle sprain. 

A proprietary COG device provides functional 

stability, mimicking the body’s natural joint 

movement and providing support at end ranges 

of motion. By preloading the RFAST in dorsi-

flexion, the ankle can be returned to the most 

protected position. The dynamic hinge allows 

the device to rest at 27 degrees of dorsiflexion, 

gradually permitting increased resistance as 

the ankle moves farther away from its resting 

point—this deceleration results in a better-pro-

tected ankle and assists in dorsiflexion. The ex-

tended footplate creates a more significant level 

arm, controlling the forefoot’s motion. This, in 

correlation with the increased surface area of 

the hinge point, preserves the integrity of the 

exoskeleton from distorting, better controlling 

external torsion.

Aryse

531/500-7698

aryse.com

MEDLINE LAUNCHES FREE 
ONLINE WOUND CARE 
COURSES
Medline has launched a new series of chronic 

wound care courses designed to enhance clin-

ical knowledge of chronic wounds. Created by 

Medline clinical volunteers as part of the com-

pany’s Global Health Initiative, the 4-course 

series is available in both English and Spanish, 

free of charge through Medline University. The 

courses are designed to educate clinicians on 

important topics such as:

  1. Introduction to Wounds

  2. Pressure Injury Prevention

  3.  Lower Extremity Neuropathic Disease 

(LEND) and Diabetic Foot Ulcers (DFUs)

  4. Wound Assessment and Documentation

For more information about the Medline 

Global Health Initiative’s chronic wound care 

series, visit www.medlineuniversity.com/med-

line/ghi-educational-series.

STIMPOD 460 
NEUROMODULATION 
DEVICE

Stimpod NMS460, a non-invasive neuromodu-

lation device, uses a proprietary hybrid pulsed 

radio frequency (PRF) waveform to provide 

relief and management of chronic intractable 

pain. It can also be used as an adjunctive 

treatment in the management of post-surgical 

pain, post-traumatic acute pain problems, and 

an adjunct for pain control due to rehabilita-

tion. The NMS460 has also been confirmed as 

an effective treatment for diabetic neuropathy 

in interim study results. This non-drug solution 

has zero side effects and a fast onset of effect at 

a fraction of the cost of comparable treatments. 

The therapeutic effect is based on cellular 

metabolic activity observed when a neuropathic 

nerve is subjected to electromagnetic effects 

caused by PRF. The device uses technology 

featuring a nerve mapping probe that enables 

practitioners to locate nerves and evaluate the 

treatment progress of both motor and sensory 

neuropathies.

Xavant Technology

508/469-0883

stimpodnms460.com

CHEETAH XPANSE

The revolutionary Cheetah® Xpanse is the 

only available sport foot in the market that was 

specially designed for long jumping and other 

athletes requiring an exceptionally heavy load. 

The blade was designed to facilitate a faster 

pace for the run-up and improved push-off, 

helping the athlete achieve maximum distance 

out of their jump. The Cheetah Xpanse‘s 

streamlined appearance and strong geometric 

New & Noteworthy
Noteworthy products, association news, and market updates
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Clinicians with Nurses Specialized in Wound, Ostomy and 
Continence Canada (NSWOCC) and Medline employees 
conducted in-person chronic wound care trainings in 
Tartagal, Argentina, in June 2019.



shape are engineered to withstand the action 

and energy return that typically occur upon 

impact as a long jumper lands. It is available in 

2 different sizes to meet different user prefer-

ences and needs.

Össur Americas

800/233-6263

ossur.com

SELF-POWERED 
IMPLANTABLE DEVICE 
STIMULATES FAST BONE 
HEALING
The latest invention by Xudong Wang, PhD, 

a professor of materials science and engineer-

ing at the University of Wisconsin–Madison, 

makes electrostimulation a more convenient 

option than it currently is to speed up healing 

of broken bones. His thin, flexible device is 

self-powered, implantable, and bioresorbable, 

so once the bone is knitted back together, the 

device’s components dissolve within the body.

Bone is known to produce a tiny bit of 

electricity when under strain. This electricity 

stimulates factors that promote bone growth 

and healing, which is why electrostimulation is 

an effective therapy. While there are external 

stimulators that create an electric field to ac-

celerate healing indirectly, the ideal solution is 

stimulating the bone directly. Putting the device 

inside the body has unique requirements—not 

the least of which is powering it, according to 

Wang.

The researchers’ initial tests on the new 

fracture electrostimulation device (FED) con-

firmed that small movements of the device cre-

ated an electrical stimulation of about 4 volts, 

which it could sustain for over 6 weeks. When 

tested on rats, the animals implanted with 

the device completely recovered from a tibia 

fracture in about 6 weeks, much more quickly 

than the control group. The mineral density 

and flexural strength of the healed bones also 

reached the same level as healthy bones in the 

animals that received the electrostimulation. 

After treatment, the devices degraded and 

absorbed into the rats’ bodies with no compli-

cations and no need for surgical removal.

Wang said that it’s possible to fine-tune 

how long the stimulator will last within the 

body by tweaking the properties of the biore-

sorbable material coating the device. Eventu-

ally, he would like to scale up the FED so it 

will work in humans. However, when someone 

has a broken bone, they need to restrict their 

movement, so someone wearing a cast might 

not produce enough mechanical energy to 

power the triboelectric nanogenerator, he said. 

“We may need the device to respond to other 

types of internal mechanical sources, like blood 

pressure changes,” said Wang, who’s already 

looking to the FED’s future.

FRIENDLY VOYAGE SHOES

Friendly Shoes look and feel like modern com-

fort sneakers but patented Easy Shoe Access 

zippers make them a functional solution for 

individuals struggling with shoe donning or 

fitting AFOs/SMOs. Invented by an occupa-

tional therapist, users simply fold open, enter, 

and zip. The Voyage is a lightweight low top, 

available in wide widths. It features removable 

memory foam insoles, slip-resistant outsoles, 

and front Easy Shoe Access that’s well suited 

for individuals who prefer donning shoes from 

a seated position. The wide expanding, breath-

able mesh upper accommodates braces and 

wide feet, adjustable laces allow you to cus-

tomize the fit while the cushioning in the heel 

and tongue provide stability to keep the foot 

safely anchored in place, and the memory foam 

insoles provide cushion and absorb shock, 

helping to reduce pain and impact. The shoes 

are elderly friendly, disabled friendly, diabetic 

friendly, pregnant friendly, and eco-friendly.

Friendly Shoes

619/488-0066

friendlyshoes.com

CHEMICAL COCKTAIL 
PROMOTES MUSCLE 
DAMAGE REPAIR

University of California, Los Angeles (UCLA) 

researchers have identified a drug cocktail 

that can activate and expand a population of 

muscle stem cells, which are either resident in 

the muscle, or are isolated from other tissues, 
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Wang holds the FED he and his lab designed. When 
placed over a fracture, the device generates electricity from 
movement, accelerating bone healing. Photograph by Jason 
Daley.

Schematic illustrating small molecules interacting with 
muscle stem cells. Image courtesy of Li Laboratory at 
UCLA.
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such as the skin. The researchers found that 

the muscle stem cells could heal damaged 

tissue in adult mice, aged mice (which have a 

reduced ability to heal), and a mouse model 

of muscular dystrophy (which displays severe 

muscle wasting). This work has implications 

for patients with muscle injury or chronic 

muscle wasting.

The drug cocktail includes forskolin, a 

chemical found in plants that increases the 

production of an important signaling molecule 

in cells. Also in the cocktail is a small mole-

cule called RepSox, which mediates stem cell 

differentiation. While both of these com-

pounds have been used in stem cell research, 

their combined effect on muscle stem cell 

proliferation and differentiation was a novel 

finding in this study, said Song Li, PhD, a 

professor in the departments of bioengineer-

ing and medicine at UCLA.

The researchers used their cocktail to 

selectively expand a population of chemically 

induced muscle stem cells, which were then 

implanted into the muscles of pre-injured 

mice. After 4 weeks, the implanted stem cells 

facilitated muscle repair and tissue regenera-

tion in all of their models. Li and colleagues 

then wanted to see if they could activate and 

expand the mice’s resident muscle stem cell 

population by delivering the cocktail direct-

ly into the muscles. The drug cocktail was 

loaded into nanoparticles, allowing for the 

controlled release of the cocktail over 2 weeks, 

and injected it into the muscles of pre-in-

jured adult or aged animals. Compared with 

mice injected with empty nanoparticles, mice 

injected with the drug-loaded nanoparticles 

had markedly improved muscle regeneration 

and function.

“This work represents a promising step 

forward in the field of tissue regeneration 

and could potentially lead to a more efficient 

method of repairing damaged muscle,” said 

David Rampulla, PhD, director of the division 

of Discovery Science & Technology at the 

National Institute of Biomedical Imaging and 

Bioengineering, which provided funding for 

the work.

ADVANCES IN FLEXIBLE 
ELECTRONICS 
MANUFACTURING MAY 
IMPROVE PROSTHESES
Engineers from the University of Glasgow 

Bendable Electronics and Sensing Technologies 

(BEST) group have developed a new method 

for manufacturing electronics, which prints 

high-performance silicon directly onto flexible 

materials. This work could lead to break-

throughs in technologies including prostheses.

Until now, the most advanced flexible 

electronics have been mainly manufactured by 

transfer printing, a 3-stage stamping process 

a bit like receiving an ink stamp in a passport. 

However, the process has limitations, including 

precisely controlling variables like the speed of 

transfer, and the adhesion and orientation of 

the nanostructure, making it difficult to ensure 

each stamp is identical.

The Glasgow team’s approach removes the 

second stage. Instead of transferring nano-

structures to a soft polymeric stamp before it 

is transferred to the final substrate, their new 

process—“direct roll transfer”—prints silicon 

directly onto a flexible surface. The process 

begins with the fabrication of a thin silicon 

nanostructure of less than 100 nanometers. 

Then the receiving substrate—a flexible, 

high-performance plastic foil material called 

polyimide—is covered in an ultrathin layer of 

chemicals to improve adhesion. The prepared 

substrate is wrapped around a metal tube, and 

a computer-controlled machine developed by 

the team then rolls the tube over the silicon 

wafer, transferring it to the flexible materi-

al. The team has managed to create highly 

uniform prints over an area of about 10 square 

centimeters, with around 95% transfer yield.

“Layers of flexible material stretched over 

prosthetic limbs could provide amputees with 

better control over their prosthetics, or even in-

tegrate sensors to give users a sense of ‘touch,’” 

said Ravinder Dahiya, PhD, the leader of the 

BEST group at the University of Glasgow’s 

James Watt School of Engineering. Moreover, 

the process is simpler; capable of producing 

high-performance flexible electronics with 

results as good as, if not better, than conven-

tional silicon-based electronics; and potentially 

less expensive and more resource-efficient, he 

added.

2-IN-1 SOCK AID AND 
SHOE HORN

People with joint pain or body stiffness can 

have trouble doing simple tasks like getting 

dressed in the morning. This issue may be 

due to back/joint pain caused by back, hip, 

or knee surgery, post-fusion, total hip or total 

knee replacement, sciatica, stiffness of joints, 

arthritis and more. To assist this population, 

STAUBER Best has made independence a little 

more accessible with the 2-in-1 Sock Aid and 

NEW & NOTEWORTHY 

Diagram of the "direct roll transfer" process courtesy of the 
University of Glasgow.



Shoe Horn. The Sock Aid and Shoe Horn is 

34” long and designed for 1-handed use. It can 

be used to aid in the donning and doffing of 

socks and as a long-handled shoehorn. Works 

with compression socks up to 20mmHg.

STAUBER Best

833/227-2494

stauberbest.com

PATIENT SPECIFIC TALUS 
SPACER

The Patient Specific Talus Spacer is an addi-

tively manufactured implant, made from cobalt 

chromium metal alloy, that is intended to 

match the anatomy of the patient’s talus. The 

implant is used in adult patients only who have 

avascular necrosis (AVN) of the ankle joint. 

It allows patients who have limited treatment 

options and are at high risk for fusion or 

amputation to regain motion and reduce pain 

until the time a fusion becomes necessary. 

Movement in the ankle joint can occur where 

the distal tibia and the Patient Specific Talus 

Spacer connect. According to clinical data, 

the rate of reoperation was low, with 9.4% of 

cases (total of 32 cases, 31 patients) resulting in 

reoperation or correction.

Additive Orthopaedics

additiveorthopaedics.com

FDA GRANTS 
BREAKTHROUGH DEVICE 
DESIGNATION FOR 
AMPUTEE PAIN BLOCK 
SYSTEM
Neuros Medical, Willoughby Hills, OH, has 

received Breakthrough Device Designation 

from the U.S. Food and Drug Administration 

(FDA) for the use of its novel high-frequency 

nerve block system as an aid in the manage-

ment of chronic intractable pain of the lower 

limb of adult amputees. The Neuros Altius 

System consists of an implantable generator, 

about the size of a pacemaker, with an inte-

grated rechargeable battery, cuff electrode, and 

external devices (clinician programming wand, 

patient controller, and charger). The generator 

sends a high-frequency signal to the electrode, 

which is placed around the peripheral nerve, 

thus blocking the pain signals.

SAM 2.0 ULTRASOUND 
THERAPY

Sustained Acoustic Medicine (SAM), de-

veloped by ZetrOZ Systems, provides safe, 

effective pain relief from many common 

soft-tissue injuries. Approved by the U.S. 

Food & Drug Administration, sam 2.0 is a 

long-duration, wearable ultrasound device that 

accelerates the natural healing process and 

reduces acute pain associated with tendon, 

ligament, and muscle injuries without the need 

for surgery or powerful pain medications. It 

delivers continuous ultrasound treatment at 1.3 

watts of energy treating deep tissue down to 

5cm. The continuous, low-intensity ultrasound 

therapy inhibits inflammation while increasing 

the rate of tissue regeneration, angiogenesis, 

and nutrient exchange in deep musculoskeletal 

tissue. The device is user friendly, convenient, 

and approved for home use.

ZetrOZ

888/202-9831

zetroz.com

WILD TOES TOE 
SPREADERS

Wild Toes are latex-free, flexible toe spreaders 

made of 100% silicone. This is a great way 

to help reclaim toe mobility by restoring feet 

back to their natural shape with consistent use. 

Go barefoot 15 minutes a day with these toe 

spreaders to help open feet to a more natu-

ral, relaxed state. Wild Toes are designed to 

improve balance, circulation, and the ability 

to maintain a proper arch, as well as to reduce 

foot pain. The silicone form fits around all 

5 toes and stretches to fit all foot sizes. The 

product is washable with light soap and warm 

water.

Fitter International

800/348-8371

fitter1.com
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The LAST WORD THE LAST
WORD

Source: https://ylmsportscience.com/category/proprioception/. Category proprioception; scroll to 22 Dec 2019 date

STRENGTH, BALANCE, STRETCHING, PLYOMETRICS, ETC. WHICH 
EXERCISE ELEMENT COMBINATIONS ARE THE MOST EFFECTIVE TO 
PREVENT LOWER EXTREMITY INJURIES IN TEAM-SPORT ATHLETES?






