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Expert Commentary
The Power Forward and 
the Exploding Shoe

Nowadays, when we see a headline about an 

“exploding shoe,” we instinctively think of an 

alarming situation involving the Transportation 

Security Administration—the TSA. 

Thankfully, that was not the case at a 

memorable February 20 Atlantic Coast Confer-

ence basketball game between Duke and North 

Carolina.

Early on, Duke’s star power forward, Zion 

Williamson, was the victim of a wardrobe mal-

function, you could say. Pivoting with his back 

to the basket, the 6-foot-7, 280-pound athlete 

planted his left foot and found himself in a 

compromised position. He quickly got unshod as 

his foot forcefully broke through the lateral aspect 

of a Nike Paul George-PG 2.5 basketball shoe. At 

the same time, Williamson’s right knee collapsed 

medially into a grade-1 sprain. 

The star player’s injury isn’t serious, but the 

incident has raised a great deal of speculation. 

Was the shoe faulty? Close-up replay of William-

son’s move showed that it failed at the interface 

of midsole and outsole. Or was it just the wrong 

shoe for this athlete? 

A Theory of the Case
Williamson is a unique athlete. Built like a 

linebacker but with explosive speed and leaping 

ability seen in players much lighter and smaller, 

he runs the court full tilt for 35 minutes a night. 

Throughout this season, Williamson has worn 

a variety of Nike shoes, including the Kyrie 4 

and 5, the Lebron 16, and the Adapt BB. In high 

school, his go-to basketball shoe was the Adidas 

Dame 4. 

My theory? He is experimenting with 

different shoes because he has yet to find one 

that works best for his distinctive combination of 

skills. 

When a player puts his name on a shoe, it 

usually is designed for his body type and style 

of play. Paul George, who plays for the National 

Basketball Association’s Oklahoma City Thun-

der, is 6-9 and weighs 220 lbs. He, too, is an 

explosive big man who shoots well from the 

outside and can drive hard to the basket. But 

he’s different than Williamson: He weighs nearly 

65 pounds less and does not have Williamson’s 

dynamic leaping ability. 

It’s possible that Williamson’s game does 

not match his shoe selection. The fact that the 

Paul George shoe failed at the midsole–outsole 

interface is intriguing: Perhaps this was just an 

anomaly—that this unit had a defect—or maybe 

the model of shoe is incapable of standing up to 

lermagazine.com 2.19   9
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the force it was asked to bear. 

Here’s an interesting question: What might 

have been the outcome if the shoe had not failed? 

If it had held up to this amount of stress and 

torque, would further stress have been applied to 

Williamson’s anatomy—possibly ending up as a 

knee or other lower-extremity injury?

What Might Work Better for 
Williamson (and Athletes 
Generally)
This is all speculation, but gives us pause to think 

about what we should, and should not, say to 

patients when they ask us what shoe to purchase. 

There are no simple answers, but an athlete 

should not pick a shoe by brand, style, or color 

but by comfort and proper support for the activity 

and terrain played on, and we should definite-

ly not respond with a checklist of our favorite 

brands. Rather, clinician, patient, and retailer 

should look at all of the athlete’s metrics—height, 

weight, age, sport, and position. 

With 20/20 hindsight, what type of 

basketball shoe would I suggest for Williamson? 

Considering all the variables and noting where 

the Paul George shoe failed him, I would start by 

suggesting a sneaker that has:

•	 a cushioned heel for support and comfort

•	 a single-density midsole that returns energy 

to hard landings and quick pivots

•	 an outsole with a herringbone pattern to 

provide extra grip as he stops and goes on 

a dime. 

These specs, coupled with a personally 

designed shoe that features an anatomic-shaped 

forefoot that allows the foot to function more 

efficiently, could—possibly—be a blueprint for 

Williamson’s new signature shoe. Williamson 

would be best served, I conclude, if he wore a 

shoe constructed more solidly for his size and if 

he changed to a new pair more on a profession-

al-level schedule—perhaps every few days.

Are There QC and Technology 
Solutions?
What happened to Zion Williamson and his 

exploding shoe offers an opportunity for us to 

raise interest and educate. Many of my respected 

colleagues’ initial impression was that the failure 

of his shoe was a quality-control production and 

construction problem in that unit. Regrettably, 

sometimes a unit of shoe is delivered that does 

not meet specifications and becomes defective; 

the expense to quality-control every pair 100% is 

just too great to match the desire for cheap goods, 

however, so it’s just not done. Perhaps these 

brands should consider more stringent QC for 

high-profile athletes….

The technology is available to  provide 

athletes with shoes and custom footbeds made to 

match their anatomy. Soon, it will be common-

place for athletes to have their feet 3D-scanned 

and fitted with a prescription-style shoe that 

might be better suited to the individual.

Nike will spin the Williamson fiasco and 

somehow find a silver lining. Athletic wear and 

equipment companies need superstars to brand 

and endorse their products to continue to boost 

sales and capture market share. At the same 

time, clinicians can remain brand-neutral and 

guide athletes to their goals.

Robert M. Conenello, DPM, is a sports podiatrist 

at Orangetown Podiatry, Orangeburg, NY. He 

is past president of the American Academy of 

Podiatric Sports Medicine and current Clinical 

Director for New Jersey Special Olympics.

LER WANTS TO KNOW: WHAT DO YOU THINK?
Which shoe attributes might work better for Zion Williamson? 

If you were the team clinician, what would you suggest this star power forward 
consider when selecting his next basketball shoe?

Log on to lermagazine.com/opinion and let us know your thoughts—please be sure to leave 
your name and email so we can follow-up for clarification. 

We’ll read every response and print a selection of the best ones in an upcoming issue.
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should not pick a shoe by brand, style, or 

color but by comfort and proper support…” 

Continued from page 9







lermagazine.com 2.19   13

consultation concerns were addressed within 

the article. A deep vein thrombosis (DVT) 

was diagnosed in a total of 8 patients. No 

patients within the orthosis group developed 

a DVT, whereas 5 patients in the 6-week cast 

group and 3 patients in the 3-week cast group 

developed a DVT. A nonunion at 52 weeks 

was only noted in 2 patients, both within the 

3-week cast group. Both nonunions were atro-

phic, suggesting to the authors that this was a 

random phenomenon as opposed to secondary 

to insufficient immobilization. They theorized 

that if the 2 nonunions were truly secondary to 

instability, they would have been hypertrophic 

in nature.

Over the last 15 years in practice, I have 

progressed in my treatment of stable unimal-

immobilization of up to 6 weeks. In the study, 

patients were randomized into 3 groups: a 

6-week cast group (84), a 3-week cast group 

(83), and a 3-week orthosis group (80). The 

6-week cast group served as a control group 

and the authors compared the 3-week cast 

group to the 6-week cast group and the orthosis 

group to the 6-week cast group. The authors 

were looking to see if treatment of these frac-

tures with immobilization in a cast for 3 weeks 

or immobilization with the use of an orthosis 

for 3 weeks produced non-inferior results as 

compared to 6 weeks of cast immobilization. 

Study participants were seen at 3 weeks, 6 

weeks, 12 weeks, and 52 weeks. The study 

results showed that 3 weeks of cast immobiliza-

tion or 3 weeks of immobilization with the use 

of a prefabricated ankle-foot orthosis provide 

the same clinical outcome as immobilization of 

6 weeks with a cast for these fractures. This is 

the result of enhancement of fracture healing 

with early mechanical stimulation. 

For the foot and ankle physician the article 

provides significant value. It answers and 

provides substantive evidence for aggressive 

worry-free treatment for patients with stable 

unimalleolar Weber B ankle fractures. This is 

important as the option to treat these fractures 

with a shorter duration of immobilization and 

with less rigid immobilization significantly 

improves patient compliance. Within the study 

there were no issues of compliance with either 

the 3-week cast immobilization group or the 

orthosis group; however, within the 6-week 

cast group there was a 7% noncompliance as 

6 participants had a protocol violation as they 

refused continued cast treatment beyond the 

3-week study visit.

Furthermore, the major precentral 

In medical school, we were taught that 

Weber B ankle fractures required the 6-week 

cast immobilization protocol. But for many 

of us, that protocol has felt excessive due to 

concerns of increased ankle stiffness, decreased 

ankle strength, and the possibility of a throm-

botic event. However, the thought of possible 

suboptimal healing of the fracture [malunion or 

nonunion] with less than 6 weeks of immobi-

lization or use of less rigid forms of immobili-

zation provided anxiety to many of us treating 

physicians. Despite the anxiety, there has 

been a trend among foot and ankle physicians 

toward earlier mobilization for this common 

fracture subset. 

And now, a recent article1 in the British 

Medical Journal has arrived to soothe that 

anxiety. The Finnish study reported on the 

comparison of immobilization techniques for 

stable unimalleolar Weber B ankle fractures.    

This well designed, randomized, blinded, 

and high patient number clinical trial provides 

excellent clinical evidence for the decision 

to treat stable unimalleolar Weber B ankle 

fractures with options other than long-term 

By Jeffrey R. Baker, DPM, FACFAS

GUEST Editorial
3 Can Be Better Than 6 When It 
Comes to Weber B Fractures

Continued on page 14
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revisions of content might be requested; 
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clarity and conciseness and applying con-

formity to style. Authors will have the op-
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version of their work before publication.

The Editors reserve the right to reject any 
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proval denied following requested revision. 

Electronic Submission

Please attach the manuscript as a Mic-

rosoft Word document or plain text file. 

Photos, tables, and figures can be embed-

ded in the document, although submission 

of individual files is preferred. Figures not 

embedded in the main Word document 
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Three week versus six week immobilization for 

stable Weber B type ankle fractures: random-

ized, multicenter, non-inferiority clinical trial. 
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Weber B ankle fractures without the need for 

long-term immobilization in a cast. 

Jeffrey R. Baker, DPM, FACFAS, is a podiatrist 

and foot and ankle surgeon with the Weil Foot 

and Ankle Institute in Chicago, IL.

leolar Weber B ankle fractures from 6 weeks 

of non-weight-bearing with a cast to a protocol 

of 3 weeks of partial weight-bearing with a 

below-the-knee fracture boot and crutch gait 

assistance with transition at 3 weeks to full 

weight-bearing with the use of the fracture boot 

for a total of 6 weeks of immobilization. The 

results of this clinical trial not only support my 

current treatment protocol for these injuries, 

but they also provide evidence that even my 

current treatment protocol is too conservative 

and that I can be more aggressive with these 

injuries without worry for potential nonunion.

The treatment of all musculoskeletal inju-

ries has had a shift toward early range of motion 

in recent times. The ability of the patients to 

move early and not limit joint function improves 

overall time to recovery from injuries as well as 

patient compliance. Therefore, this clinical trial 

provides an excellent resource and support for 

foot and ankle physicians to provide adequate 

and appropriate care for stable unimalleolar 

Continued from page 13
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Anterior Femoral Ligament 
Thickening Seen 3 Years Post-ACL 
Surgery 

Osteoarthritis (OA) affects nearly 50% of patients who undergo 
anterior cruciate ligament reconstruction (ACLR) within 2 decades 
after surgery. The mechanism of OA development has been elusive; 
many experts theorize that disruption of knee–joint tissue homeo-
stasis is key. Now, researchers, using ultrasonography (US), have 
found an increase in the thickness of the anterior femoral cartilage 
and cross-sectional area 3 years postoperatively.

The multidisciplinary team of researchers—from Tufts Medical 
Center, University of Massachusetts Medical School, University of 
North Carolina at Chapel Hill, University of Tennessee, and Univer-
sity of Glasgow—used US to examine the anterior femoral cartilage 
cross-sectional area and thickness in both injured and contralateral 
limbs of study participants, as well as in the limbs of uninjured 
healthy volunteers. 

In their case–control study of 20 participants who had 
undergone ACLR, compared to 28 uninjured controls, research-
ers found that the mean thickness of the greater anterior femoral 
cartilage cross-sectional area was 96.68 mm2 (±26.68 mm2) in the 
injured limb, compared to 85.69 mm2 (±17.57 mm2) (P<.001) in 
the contralateral limb and to 84.62 mm2 (±15.89 mm2) (P=.04) 
in uninjured controls. To assess the cross-sectional area, research-
ers first outlined the femoral cartilage on each US image; femoral 
cartilage thickness was then measured as the length of the straight 
line drawn from the cartilage–bone interface to the synovial space–
cartilage interface.

More specifically, mean greater medial condyle thickness of 
2.61 mm (±0.61 mm) was seen in the injured limbs, compared 
to contralateral limbs, at 2.36 mm (±0.47 mm) (P=.01), and to 
uninjured limbs, at 2.22 mm (±0.40 mm) (P=.01). Greater lateral 
condyle thickness in injured limbs had a mean of 2.46 mm (±0.65 
mm), compared to 2.12 mm (±0.41 mm) in uninjured limbs 
(P=.03).

On average, these changes were evident 37 months after 
surgery. Researchers noted that, the further out from ACLR, the 
greater the femoral cartilage area; however, time was not associat-
ed with thickness of the medial condylar, intercondylar, or lateral 
condylar femoral cartilage. 

This study builds on the work of other investigators, using 
magnetic resonance imaging, which revealed worsening cartilage 
composition as early as 1 year after ACLR. When viewed together, 
the aggregate data suggest that progressive thickening of cartilage 
after ACLR is detectable using US—an imaging modality that is 
accessible and inexpensive. Future studies, the researchers said, 
should assess ACLR patients at longer intervals to understand 
when cartilage thinning, which can lead to OA, actually begins. 

Source: Harkey MS, Blackburn JT, Nissman D, et al. Ultrasono-
graphic assessment of femoral cartilage in individuals with anterior 
cruciate ligament reconstruction: a case-control study. J Athl Train. 
2018;53(11):1082-1088.

Compression in Lymphedema

In a narrative review of old and innovative concepts concerning pressure 

and stiffness in lymphedema therapy, the authors of a study just pub-

lished in Phlebology found that the current literature does not appear to 

be in sync with the array of options available today. 

From the LITERATURE

Continued on page 16
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Right knee, seen from an angle between anteriorly and laterally.
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Specifically, the authors report new evidence, including: 

• “As for lower limb compression, when treating venous edema and 

dependency syndrome (soft, pitting edema that disappear or reduces in 

supine position), we were able to show that a stocking exerting around 

20 mm Hg pressure at the ankle is almost as effective as an inelastic 

bandage exerting a pressure higher than 60 mm Hg. In our experience, 

an optimal compression pressure in leg venous edema was around  

40 mm Hg at the ankle, especially when maintained over time by means 

of an adjustable compression device. Also in lymphedema, similar 

outcomes comparing adjustable compression wraps (ACW) and inelastic 

bandages were shown. It was demonstrated that ACW, even when ap-

plied with the same pressure of about 50 mm Hg as inelastic bandages, 

are more effective in leg volume reduction due to the device self-readjust-

ment by patients leading to a better pressure maintenance overtime.

• “In leg lymphedema experimental studies (performed through 

intra-lymphatic pressure and flow measurement), the gradual increase 

of foot-applied compression up to 40 mm Hg, showed an increasing in-

tra-lymphatic pressure while evoking spontaneous lymph vessel contrac-

tions. Higher pressures did not result in any additional beneficial effect.

• “In agreement with literature data, a pressure of about  

40-50 mm Hg has been established as a standard value in increasing the 

lymph drainage in the lower limb: higher pressure is not necessary and 

potentially counterproductive.

• “Despite suggestions regarding compression with high stiffness to 

treat lymphedema, our group showed that elastic stockings exerting  

23-32 mm Hg, as well as elastic kits exerting about 40 mm Hg, 

were almost as effective as inelastic bandages in reducing the lower 

limb edema. The average SSI [static stiffness index] value of these 

Continued from page 15
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WORLD LYMPHEDEMA DAY
•  The World Health Organization estimates that more than 250 million people 

worldwide have lymphedema.

•  Lymphedema affects approximately 15% of cancer survivors and as many 
as 30% of all people treated for breast cancer.

The annual World Lymphedema Day (March 6) focuses on a worldwide effort 
to ask the World Health Organization to make “Lymphedema: Awareness 
& Cures” its 2020 World Health Day Campaign. A petition started on www.
change.org has already garnered more than 2,000 signatures and grows 
daily.

The mission of the Lymphatic Education & Research Network is to fight 
lymphatic disease and lymphedema through education, research and 
advocacy. The LE&RN provides valuable educational resources for patients, 
and fosters and supports research that can deepen the medical community’s 
understanding of the lymphatic system. For more information about 
lymphatic disease and the LE&RN, visit https://lymphaticnetwork.org.

LER-Mar2019-half.indd   2 2/27/2019   8:18:14 AM



compression devices was 3 both for elastic stockings and elastic kits. 

Similarly, ACW SSI index value was 7 in our study on venous edema and 

2 in the lower limb lymphedema study, both indicating a low stiffness 

of the material. In contrast, inelastic material had always an SSI value 

higher than 10 and also above 20, but this high stiffness did not result 

in a more effective edema treatment. It is necessary to underline that 

both elastic stockings and ACW maintained their pressure range over 

time very effectively in all these studies, whereas inelastic bandages 

showed a significant pressure loss already after 24 h. Regarding the 

comfort of compression devices, inelastic bandages are always reported 

as comfortable in the examined studies. Both elastic stockings and 

elastic kits were well tolerated during the day and not well tolerated 

only overnight. ACWs applied in lymphedema treatment were reported 

to have a good comfort without any complaint from the patients and 

without significant differences compared to inelastic bandages.”

The authors also point out that other factors (e.g., patient’s mobility, 

abnormally shaped limbs, coexisting arterial disease) need to play a role 

in the process for deciding which compression material should be used 

to treat lymphedema; in patients with arterial disease, the compression 

pressure must be reduced and should not exceed 40 mm Hg. They con-

clude that maintaining moderate or strong pressure over time should be 

pursued as the treatment for extremity lymphedema. 

Excerpted with permission from: Mosti G, Cavezzi A. Compression therapy 

in lymphedema: between past and recent scientific data. Phlebology. Jan 9, 

2019:268355518824524.  

Diabetes Updates:  Amputations 
Increasing; Insomnia as Risk 
Factor
Amputations on the Rise
After decades of decline, diabetes-related lower-extremity amputations 

appear to be on the rise in the United States, according to new data from 

the Nationwide Inpatient Sample of the US Healthcare Cost and Utili-

zation Project and the National Health Interview Survey of the National 

Center for Health Statistics, part of the US Centers for Disease Control 

and Prevention. What’s most disturbing is that the increase is in young 

(18 to 44 years) and middle-aged (45 to 64 years) adults—2 groups more 

likely to be uninsured than adults older than  65 years, who are eligible 

for Medicare.

The study,1 published recently in Diabetes Care, evaluated hospital-

ization rates for nontraumatic amputations of the lower extremity among 

people with and without diabetes from 2001 to 2015. 

Researchers found that:

• Between 2000 and 2009, the age-adjusted amputation rate for 

every 1000 adults with diabetes decreased 43% (from 5.38 to 3.07) 

(P<.001). 

• Then, between 2009 and 2015, the same rate surged by 50% 

(from 3.07 to 4.62) (P<.001).

Continued on page 19
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• In adults who did not have diabetes, the age-adjusted amputation 

rate for every 1,000 decreased 22% (from 0.23 to 0.18) from 2000 to 

2015 (P<.001).

• The increase in the diabetes-related amputation rate was driven 

by a 62% increase (from 2.03 to 3.29) in the rate of minor or partial 

amputations for every 1000 adults (P<.001).

• Smaller (but still statistically significant) was a 29% increase in 

major amputation (from 1.04 to 1.34).

• The rate of amputation was most pronounced in young and in 

middle-aged adults.

• The rate was more pronounced in men.

Although the study was not designed to provide insights on changes 

in diabetes treatment that occurred during the study duration, the 

authors note that the United States appears to be experiencing a reversal 

in progress made in the fight against amputation. They conclude that 

diabetes patients need 1) more support in keeping their blood glucose 

level under control and 2) more education about foot care and warning 

signs of potential problems. 

Insomnia Can Increase Risk of T2D
In a 4-year study2 of 81,233 persons with prediabetes, nearly 30% 

experienced insomnia some time during the observation period. Of those 

who experienced insomnia, nearly 28% were more likely to develop type 

2 diabetes (T2D), compared to those who did not experience insomnia. 

This work follows studies showing that sleep deprivation can lead to 

hyperglycemia and that quantity and quality of sleep can be significant 

predictors of T2D. 

The authors note that establishing an association between insomnia 

and T2D increases the at-risk population and that the clinical diagnosis 

of insomnia might be more easily applied than patient-reported sleep 

questionnaires. The good news, they note, is that treating sleep problems 

might serve as a strategy to prevent T2D. 

Sources:

1. Geiss LS, Li Y, Hora I, Albright A, Rolka D, Gregg EW. Resurgence 

of diabetes-related nontraumatic lower extremity amputation in the 

young and middle-aged adult U.S. population. Diabetes Care. 2018.  pii: 

dc181380. [Epub ahead of print, November 8, 2018]

2. LeBlanc ES, Smith NX, Nichols GA, Allison JM, Clarke GN. Insom-

nia is associated with an increased risk of type 2 diabetes in the clinical 

setting. BMJ Open Diabetes Res Care. 2018;6(1):e000604.

Bringing Medical Cannabis Into 
Skilled Nursing Facilities
By Nicole Wetsman  

When New York state legalized medical cannabis, geriatrician Zachary 

Palace, MD, CMD, realized that many of the conditions that qualified for 

the drug were those that he saw regularly in the elderly—like  chronic or 

neuropathic pain, Parkinson’s disease, and multiple sclerosis.

The medications typically used in older adults with those conditions 

often come with a host of side effects, said Palace, the medical director of 

the Hebrew Home at Riverdale. In addition, the elderly often take mul-

tiple medications, which might interact with each other in the patient’s 

system. “Even something as benign as aspirin can cause problems in 

the elderly,” he said. “We’re always looking to simplify patient regimens.” 

Cannabis seemed like a probable solution.

Nursing facilities receive federal funding and are bound by federal 

laws that preclude them from storing or having staff deliver cannabis. To 

comply with those laws, the Hebrew Home developed a unique program1 

that allowed them to offer cannabis as a treatment option. Medical staff 

certify patients as eligible for medical cannabis, and patients either 

Continued from page 17
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self-administer the drug or have the drug administered by designated 

caregivers. The facility provided lockboxes in the patient’s possession 

for cannabis storage. Because of the facility’s rules around smoking, all 

cannabis used by Hebrew Home residents is orally administered. 

When the program was implemented in 2016, the care team held 

informational sessions about medical cannabis with residents. “Most 

were not aware that it could be used medicinally,” Palace said. But after 

learning more, many residents were interested. Ten residents are current-

ly participating in the facility’s medical cannabis program.

Palace said that many residents have seen significant benefits from 

medical cannabis. He described one patient, for example, who was in 

severe pain and had lost interest in any hobbies or social activities. “She 

was always looking at the clock to see when the next pain pill would be,” 

he said. Since starting on medical cannabis, though, her mood has been 

better, and she’s started participating in art programs. “There are signifi-

cant improvements, even outside of addressing their pain,” Palace said. 

Hebrew Home physicians manage and monitor the dose of cannabis 

taken by each patient. “We view it like we would any other therapeutic 

intervention,” Palace said. Patients start on one standard dose of cannabis 

per day and move up in dosage or frequency as needed. One patient, for 

example, takes a high dose of cannabis, which allowed her to halve her 

use of oxycodone. “For her, that’s the sweet spot,” he said. 

Barriers to wider use of cannabis in the Hebrew Home include cost, 

because cannabis is not covered by Medicare, and the rules stipulating 

that facility employees cannot administer it. One patient in the Hebrew 

Home, for example, has a seizure disorder and advanced dementia. That 

patient is a good candidate for cannabis, said Palace—however, the 

patient does not have an external caregiver who would be able to deliver 

the drug. Any changes to the federal scheduling of cannabis (it’s currently 

schedule I) would likely loosen those restrictions and might allow nurses 

to administer the drug to patients who aren’t able to do so themselves, he 

said. 

Despite the challenges, cannabis has been beneficial to Hebrew 

Home patients. Palace said that the facility has been contacted by other 

organizations looking to offer cannabis to residents. “I think the program 

we’ve put into place is really a model program that is easily replicable at 

other facilities,” he said. 

Reference: 

1.   Palace ZJ, Reingold DA. Medical Cannabis in the Skilled Nursing 

Facility: A Novel Approach to Improving Symptom Management and 

Quality of Life. J Am Med Dir Assoc. 2019; 20:94-98

Continued from page 19
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The Power of a ‘Sit to 
Stand’: An Infographic
Infographic by Chris Tuckett, Physiotherapist BSc 

MCSP. Tuckett is based in The Princess Alexandra 

Hospital NHS Trust, based in Harlow, Essex, UK.

Based on: Harvey JA, Chastin SFM, Skelton DA. 

Breaking sedentary behaviour has the potential to 

increase/maintain function in frail older adults. 

J Frailty Sarcopenia Falls. 2018;3(1):26-34. doi: 

10.22540/JFSF-03-026. 

Continued on page 22
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FDA Adds Boxed Warning to Uloric
The U.S. Food and Drug Administration (FDA) has concluded there is an 

increased risk of death with Uloric (febuxostat) compared to another gout 

medicine, allopurinol. This conclusion is based on its review of results 

from a safety clinical trial that found an increased risk of heart-related 

death and death from all causes with Uloric.

As a result, updated Uloric prescribing information now carries a 

Black Box Warning, FDA’s most prominent warning, and a new patient 

Medication Guide. FDA-approved use of Uloric is now limited to certain 

patients who are not treated effectively or experience severe side effects 

with allopurinol.

Uloric was FDA-approved in 2009 to treat a type of arthritis called 

gout in adults. Gout happens when a naturally occurring substance in 

the body called uric acid builds up and causes sudden attacks of redness, 

swelling, and pain in one or more joints. Uloric works by lowering uric 

acid levels in the blood. 

FDA advises healthcare professionals to reserve Uloric for use only 

in patients who have failed or do not tolerate allopurinol and to counsel 

patients about the cardiovascular risk with Uloric and advise them to 

seek medical attention immediately if they experience any cardiovas-

cular symptoms (eg, chest pain, shortness of breath, rapid or irregular 

heartbeat).

While FDA’s 2009 approval of Uloric included a Warning and Pre-

caution regarding possible cardiovascular events in patients treated with 

Uloric, the drug manufacturer, Takeda Pharmaceuticals, was required to 

conduct a large postmarket safety clinical trial. The trial was conducted 

in more than 6,000 patients with gout treated with either Uloric or allo-

purinol. The primary outcome was a combination of heart-related death, 

non-deadly heart attack, non-deadly stroke, and a condition of inadequate 

blood supply to the heart requiring intervention, called unstable angina.

The results showed that overall, Uloric did not increase the risk 

of these combined events compared to allopurinol. However, when the 

outcomes were evaluated separately, Uloric showed an increased risk of 

heart-related deaths and death from all causes. In patients treated with 

Uloric, 15 deaths from heart-related causes were observed for every 1,000 

patients treated for a year compared to 11 deaths from heart-related 

causes per 1,000 patients treated with allopurinol for a year. In addition, 

there were 26 deaths from any cause per 1,000 patients treated for a year 

with Uloric compared to 22 deaths per 1,000 patients treated for a year 

with allopurinol. 

Source: FDA adds Boxed Warning for increased risk of death with gout 

medicine Uloric (febuxostat). Available at https://www.fda.gov/Drugs/

DrugSafety/ucm631182.htm

Continued from page 21
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Book Review

Pedorthic Footwear: Assessment 
and Treatment

Pedorthic Footwear: Assessment and Treatment, a 578-page resource with 

550 illustrations, is the result of an ambitious and unique collaboration 

of international authors and is edited by Klaas Postema, Karl-Heinz 

Schott, Dennis Janisse, and Gerardus M. Rommers. In total, 54 authors 

(physiatrists, pedorthists, movement scientists, and physiotherapists) 

from 7 countries contributed. The book is published by the Foundation 

BERJALAN, whose goal is to improve understanding in the field of foot 

and gait disorders and the knowledge of pedorthics in Asia.

Basic knowledge and new developments
The authors start with a discussion of the changing nature of the field of 

pedorthics (orthopedic shoe technique). They note that today’s patient is 

more involved in the process from the request for help through the deliv-

ery of the pedorthic/orthopedic shoe, that patient satisfaction is essential, 

and that more attention to the cosmetic aspect is necessary to prevent 

shoes from ending up unused in a closet. The authors track the field’s de-

velopment from experience-based practice to evidence-driven practice and 

provide detailed information on the working mechanisms and technical 

aspects of shoe adaptations.

After this informative introduction, the authors discuss the “basic 

knowledge” required for successful treatment. They start with a close look 

at normal gait, the biomechanical aspects of gait, and the development of 

gait in children and the elderly. This is followed by attention to important 

points in the patient’s medical history, the physical examination, and 

complementary diagnostics in which newer techniques, such as foot-pres-

sure measurements, are discussed. They also cover shoe construction 

and the various adaptations on and in the shoe that may be required. 

Not only is the “regular” provision of pedorthic footwear discussed, but, 

in keeping with the mission of Foundation BERJALAN, the provision of 

pedorthic shoes in low-income countries is also addressed.

Orthopedic solutions by diagnosis
The second half of the book elaborates on various foot and gait disorders 

that occur in children and adults that clinicians see in daily rehabilitation 

practice. Each chapter starts with a short explanation of the clinical picture 

followed by a discussion of the effect foot and motion disorders have 

on the gait pattern in order to build a bridge to possible technical shoe 

solutions. This construction creates a logical story, again per diagnosis, and 

also makes it possible to skip parts that might already be known or are not 

relevant to particular cases.

The cover and chapters are embellished with the drawings of Redmer 

Hoekstra, an illustrator and artist with a fascination for how things work. 

His curiosity resulted in a unique understanding of the foot and foot disor-

ders from a non-medical background.

In conclusion, this book is a must for physiatrists in training, pedor-

thists, orthopedic shoe technicians, and orthotists, as well as for interested 

physiotherapists and other specialists. The collaboration among so many 

different professionals has led to a robust publication about the technical 

shoe consultation. And, as the revenues of the book benefit the Foundation 

BERJALAN, purchasing the book (visit www.BERJALAN.org) allows for 

better collaboration and practice in low-income countries. 

Translated by E. Halma, MD, physiatrist-in-training, Libra Rehabilitation 

and Audiology Eindhoven, the Netherlands, and J.A. Haisma, MD, PhD, 

physiatrist, Spaarne Gasthuis Haarlem, the Netherlands. Used with per-

mission from Nederlands Tijdschrift voor Revalidatiegeneeskunde (Dutch 

Journal for Rehabilitation Medicine). 2018;40(5):267-268.

Content of the web application for Pedorthic Footwear: 
Assessment and Treatment includes:

• Anatomy and functional anatomy of the lower leg, ankle, and foot 

• Physical examination of the foot 

• The ground reaction force in normal gait 

•  Communication in three parts: first contact with the pedorthist, delivery of 

new orthopedic footwear, and control 

•  Every part has two versions, one in which the “do nots” are outlined and 

the other in which the “dos” are outlined 

•  Gait pattern of a stroke patient with and without orthopedic footwear 

• Extra content will be added to the website as needed

Continued from page 22
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Key options include 
immobilization, weight 
bearing restrictions, 
NSAIDS, orthotics, 
padding, and shoe 
modifications.

By Kerry Sweet, DPM, FACFAS; Rebecca 

Omana-Daniels, DPM; and Valerie 

Marmolejo, DPM

The first report of osteochondrosis of the second 

metatarsal head was in a series of six cases pre-

sented by Dr. Alfred H. Freiberg at the Southern 

Surgical and Gynecological Association in 1913. 

The data was published the following year.1-4 The 

term osteochondrosis is used to describe a group 

of disorders that most often affect the immature 

skeleton of humans. Although a specific etiology 

has not been clearly determined, the hypothesis 

that a traumatic, vascular, mechanical, systemic, 

or a combination of some or all of these factors 

may result in this rare joint-destructive condi-

tion.2,4-7 

Freiberg’s disease, as osteochondrosis of 

the second metatarsal head is often called, is 

the fourth most common osteochondrosis of the 

body and the only one that predominantly affects 

females, with a reported female-to-male ratio 

ranging from 3:1 to 5:1.2,3,8-15 The second meta-

tarsal is most frequently affected, followed by the 

third metatarsal and rare reports of involvement 

of the fourth and fifth metatarsals.3,7,10,11,13,14,16 It 

has been postulated that while the condition 

begins in adolescence, it may remain asymp-

tomatic until later in life when the patient has 

become more active and the symptomology has 

progressed to the point where the condition can 

be diagnosed. In addition, in the acute phase of 

the injury process, Freiberg’s disease can often be 

misdiagnosed as many other conditions, such as 

metatarsalgia, neuroma, synovitis, or as a stress 

fracture, and can remain undiagnosed until a 

significant collapse of the articular surface of 

the involved metatarsal-phalangeal joint can be 

noted on radiographs. This accounts for the wide 

reported age range of occurrence, from 10 to 45 

years of age.2,9,15,17 

Physical examination of Freiberg’s disease 

often reveals localized tenderness of the 

metatarsal head region or pain with dorsal and 

plantar palpation of the affected joint. Pain 

with range of motion may also be present and 

exacerbated by joint distraction in the early stag-

es and joint compaction in the later stages of the 

condition. Bony prominences, crepitus, and lim-

ited range of motion may also be appreciated in 

the later stages. Pain in the interspace may also 

be present if significant joint effusion and/or 

edema is present.2,4,9,12,18 The radiographic-based 

Smillie classification system is most commonly 

used to denote the severity of the condition 

as the joint degenerates over time (Table 1). 

Early radiographs may show no abnormalities 

or subtle localized osteopenia of the affected 

metatarsal head and asymmetric joint space 

widening may be seen 3 to 6 weeks following 

initial symptom onset.2,7,12,18 Bilateral radio-

Continued on page 28
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Conservative Management of Freiberg’s Disease

Case courtesy of Dr. Hani Salam, Radiopaedia.org, rID: 9296

Table 1. Smillie Classification System9

Stage 1 Not visible on radiographs, fissure of the articular cartilage on the metatarsal head

Stage 2 Resorption of the central aspect of the metatarsal head

Stage 3 Progressive central metatarsal head resorption with formation of medial and lateral 
metatarsal head projections

Stage 4 Loose bodies are present

Stage 5 Flattening of the metatarsal head and arthrosis



graphs may be beneficial in these early stages to 

help identify subtle differences as the reported 

bilateral incidence of Freiberg’s infarction is less 

than 10%.2,3,7,11,13,19 The diagnosis in later stages 

is easier as cortical thickening and joint destruc-

tion is obvious on radiographs.1,2,12,16,18

Treatment Options
The primary treatment goals for Freiberg’s 

disease are reducing or eliminating pain and 

maintaining a functional non-pathologic gait. 

A secondary goal is regression or cessation of 

progressive joint destruction although this is 

more likely to occur if treatment begins in the 

early stages. Conservative treatment methods 

are often sideline notes in studies reporting 

surgical intervention outcomes, and in fact, only 

one report specific to conservative management 

of Freiberg’s infarction utilizing ultrasound 

therapy was found in a review of the literature.6 

This may be due to the progressive symptom-

atology and overt osseous destruction seen on 

radiographs in the later stages of the condition 

when conservative treatment has been reported 

to take longer and be less effective.20,21 Even if 

caught in the early stages, only a 60% efficacy 

in pain resolution occurring within 1 to 3 years 

of treatment in non-athletes has been reported 

with conservative management of Freiberg’s 

disease.21 Conservative treatment has been re-

ported to be ineffective when loose bodies, Stage 

4, are present.20 However, conservative therapy 

must be trialed and failed prior to proceeding 

with surgical intervention. 

Conservative treatment options for 

Freiberg’s infarction have included immobiliza-

tion, weight bearing restrictions, nonsteroidal 

anti-inflammatory medication, orthotics, pad-

ding, shoe gear modification, ultrasound thera-

py, and steroid injections, with the latter being 

somewhat controversial in the literature.1,2,6-9,14,18 

Pharmacotherapy, whether through systemic 

administration of non-steroidal anti-inflamma-

tory medications or local steroid injections, may 

also help with symptom control although it is 

recommended that their use not be an isolated 

treatment but rather be done in conjunction 

with off-loading treatment modalities as they 

only target system relief. Protected mobiliza-

tion and gradual return to activity are the two 

general phases of conservative treatment for any 

osteochondrosis.22 Protected immobilization of 

the affected foot can be accomplished through a 

variety of methods, such as cast immobilization, 

use of a removable walking boot or surgical 

shoe, or simply instruction on partial- or non-

weight bearing. The period of protected mobi-

lization typically ranges between 2 to 6 weeks 

or until symptoms resolve. Gradual return to 

activity can then be initiated. 

Padding and orthotic therapy modalities 

can be used to off-load the affected metatarsal 

head, minimizing sheer and the magnitude or 

rate of loading/pressure of the injured area, 

potentially mitigating continued progression of 

the condition.23 These modalities can be initiat-
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Figure 1. Upper surface of the orthoses used in Hahni et al.23 Left to right: control, metatarsal pad, forefoot 
cushioning (shore 12). Image used under Creative Commons License http://creativecommons.org/licenses/
by/4.0/ 

Figure 2. Bottom surface of the orthoses used in this study. Left to right: control, metatarsal pad, forefoot 
cushioning (shore 12). Image used under Creative Commons License http://creativecommons.org/licenses/
by/4.0/  
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ed immediately in cases of less severe pain or 

after a period of protected immobilization. Use 

of a metatarsal pad placed just proximal to the 

second, third, and fourth metatarsal heads (as 

seen in Figure 1 from Hahni et al.) was found 

to result in the most significant reduction in 

peak plantar forefoot pressures (12%) in a pes 

planus foot type during running compared to a 

U-shaped or doughnut-shaped pad.23 Metatarsal 

bars, bars of padding placed just proximal to the 

metatarsal heads, and a metatarsal dome, placed 

5 mm proximal to second and fourth metatarsal 

heads and 5 mm distal to the metatarsal heads, 

have also been noted to reduce central and 

medial forefoot pressure during walking (see 

Figure 2 from Hahni et al.).23 The use of forefoot 

cushioning orthotics (in which cushioning ma-

terial is built into the entire forefoot area) have 

also been found to be effective in reducing peak 

plantar forefoot pressures (12%),23 while the use 

of a rocker-bottom sole (in which the apex of 

the sole is placed just proximal to the metatarsal 

heads) has been reported to reduce forefoot 

pressures by 20% to 30% and pressure under 

the metatarsal heads by 54% during walking 

and running activities.24,25

Only one report of ultrasound therapy 

for the treatment of Freiberg’s disease could 

be found in the literature, and the novel use 

of extracorporeal shockwave therapy may be 

the evolution of this treatment modality. While 

use of this treatment modality for Freiberg’s 

disease specifically has not been reported in the 

literature, mounting literature exists on its utility 

in the effective treatment of tendinopathies and 

other inflammatory conditions of the upper and 

lower extremities as well as fractures and cases 

of lower-extremity osteonecrosis.26 A systematic 

review of extracorporeal shockwave therapy for 

treating osteonecrosis of the femoral head found 

it to be safe and effective at relieving pain and 

improving motor function in the early stages of 

this condition.27 Pain relief was also noted after 

eight sessions of extracorporeal shockwave ther-

apy (2000 pulses at a frequency of 5 Hz and 

pressure varied from 1.2 to 1.8 bars as tolerated 

by the patient) in an active adult male with a 

one-year history of pain related to avascular ne-

crosis of the lateral sesamoid.28 While the exact 

mechanisms in which extracorporeal shockwave 

therapy assists in these conditions have not 

been determined, its safe and non-invasive na-

ture make it a promising conservative treatment 

modality to explore further in the future.

Summary
Freiberg’s disease, while an uncommon condi-

tion, should remain in the differential diagnosis 

for any forefoot pain to improve diagnosis in the 

earliest phase of the process. Osteochondrosis of 

the second metatarsal head can lead to progres-

sive degeneration and deformity of the affected 

metatarsal phalangeal joint resulting in pain and 

limited forefoot function, which may severely 

affect a patient’s activity level and overall quality 

of life. Although there is no validated modality 

that exists to treat this condition, conservative 

treatment should be the first-line treatment no 

matter which stage at diagnosis, as it has lower 

risks than surgical intervention and can be very 

effective in relieving pain in the long term. 

Kerry Sweet, DPM, FACFAS, is a podiatrist with 

the Department of Veterans Affairs Puget Sound, 

in Seattle, WA. Rebecca Omana Daniels, DPM, 

is a podiatrist at Tripler Army Medical Center 

in Honolulu, HI. Valerie Marmolejo, DPM, is a 

medical writer and clinical wound specialist at 

West, LifeNet Health in University Place, WA.

Disclaimer: The views expressed are those of the 

author(s) and do not reflect the official policy of 

the Department of the Army, the Department of 

Defense, the US government, or LifeNet Health.
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By Neil H. White, MD

With the increasing prevalence of overweight and obesi-

ty and with 18.5% (or 13.7 million) of youth already be-

ing obese,1 type 2 diabetes (T2D) in youth is becoming 

an important part of every healthcare practitioner’s daily 

practice. Recent data from the SEARCH Study2 found 

that 10.8% of youth (0-19 years old) with diabetes had 

T2D, with the percentages varying considerably by 

race/ethnicity, with higher prevalence of T2D in Blacks 

(25.5%), Hispanics (23.7%), Asian/Pacific Islanders 

(23.8%), and American Indian/Alaska Natives (64.1%) 

than Non-Hispanic Whites (3.5%), with the majority of 

youth (97%) with T2D being adolescents.  

In addition, it is becoming apparent that when type 

2 diabetes appears in youth, it has a more aggressive 

course. Specifically, those who develop T2D during the 

teenage years progress to poor glycemic control more 

rapidly and have an earlier onset of life-altering and 

life-limiting complications than those who develop T2D 

as adults. As we have known for years in adults, T2D is 

a major source of morbidity, mortality, reduced quality 

of life and high healthcare expenditures. Now this 

condition, once thought a condition of middle aged and 

older adults, has now extended into the age range for 

youth and adolescents. It is important that all health-

care providers be aware of this changing landscape 

related to diabetes in youth.

Type 2 Diabetes in Youth:  
A 21st Century Disorder
As obesity and overweight affect more adolescents, this 
disease, once attributed to middle age and older, is striking an 
aggressive course that all clinicians will need to address.
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“Screening for complications in youth with 
T2D – including a comprehensive foot 
examination – should be done annually 

starting at the time of diagnosis.” 
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In light of these realities, the American 

Diabetes Association (ADA) recently developed 

a Position Statement regarding guidelines for 

the evaluation and management of youth-onset 

type 2 diabetes.3 These guidelines have also 

been adopted by the ADA as part of their 2019 

Standards of Medical Care in Diabetes.4 These 

guidelines are based on the published literature 

as of the time they were developed and the 

consensus of an expert panel; they address the 

pathophysiology, screening, diagnosis, and treat-

ment of T2D and its comorbidities and compli-

cations in youth. The most notable components 

of these guidelines address the importance of 

screening and early diagnosis, management to 

achieve good glycemic control, and identifying 

diabetes-related complications and comorbidi-

ties to diminish their long-term impact on health 

and quality and length of life.

Risk-based screening and 
diagnosis of T2D in youth
Until recently, screening of children for diabetes 

was done primarily in those who were symp-

tomatic based on hyperglycemia. However, 

given the rapidly increasing rates of overweight 

and obesity in youth worldwide and the increas-

ing prevalence of T2D in youth over the past 

20 years, screening of overweight/obese youth 

is now recommended.  Metabolic dysfunction, 

a major comorbidity of overweight/obesity in 

youth, can lead to early dysglycemia, which may 

progress to diabetes without being recognized, 

unless proper screening of high-risk youth is 

performed. Therefore, early recognition, diagno-

sis, and treatment of T2D in youth are critical 

to reduce the long-term morbidity and mortality 

associated with this serious health condition.  

The guidelines3,4 recommend that all over-

weight or obese youth who are over 10 years of 

age or who have already entered puberty and 

have one or more  additional risk factors (see 

page 36) be screened using a fasting plasma 

glucose, a 2-hour plasma glucose on an oral glu-

cose tolerance test (OGTT), or an HbA1c. The 

diagnosis of diabetes is based on the American 

Diabetes Association criteria:

1.  HbA1c: diabetes >6.5%; prediabetes 5.7%-

<6.5%;

2.  Fasting glucose: diabetes >126 mg/dL; 

prediabetes 100-<126 mg/dL;

3.  2-h glucose: diabetes >200 mg/dL; 

prediabetes 140-<200 mg/dL.

Abnormal results should be confirmed on 

repeat testing.  However, the most recent 2019 

Standards of Care suggests that two abnormal 

results in one blood test may confirm the 

diagnosis.  If confirmed, treatment of diabetes 

should be initiated.  If normal, screening for 

diabetes or prediabetes should be repeated at 

least every 3 years, or sooner if symptoms occur.  

Management of T2D in youth 
to achieve the best possible 
glycemic control
Those diagnosed with prediabetes (HbA1c 5.7%-
<6.5%; fasting glucose 100-<126 mg/dL; 2-h 

glucose 140-<200 mg/dL) and their families 
should receive comprehensive lifestyle educa-
tion—healthy nutrition guidance, counseling 
to decrease sedentary behavior and increase 
physical activity—aiming to prevent continued 
weight gain or achieve weight loss. 

For youth diagnosed with T2D (HbA1c 
>6.5%, or fasting glucose >126 mg/dL, or 2-h 
glucose >200 mg/dL), a culturally sensitive, 
comprehensive lifestyle program including 
nutrition counseling and a recommendation for 
at least 30-60 minutes of moderate physical 
activity at least 5 days a week and aimed at 
decreasing the percent overweight by at least 
7% should be actively pursued. However, in the 
majority of cases, lifestyle management alone 
is inadequate for achieving and maintaining 
glycemic control in overweight and obese youth.  
Therefore, in addition to lifestyle intervention, 
it is recommended that pharmacologic inter-
vention be initiated at the time of diagnosis 
in youth with T2D. Of the many medication 
classes and medications approved for treatment 
of diabetes in adults, only metformin and insu-
lin are currently approved in youth (<18 years 
old). Therefore, metformin and insulin are the 
mainstays of therapy. Details for prescribing can 
be found in the Standards of Care.4  

Screening and management 
of complications of T2D in 
youth
Several studies, which are summarized and 

referenced in the ADA’s Position Statement and 

the 2019 Standards of Care,3,4 suggest a more 

Continued on page 36
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rapid and relatively aggressive development and 

progression of diabetes-related complications in 

youth-onset T2D compared to adult-onset T2D 

and type 1 diabetes. A large percentage of youth 

with T2D have dyslipidemia, hypertension, and/

or microalbuminuria. In my pediatric endocri-

nology practice, we have already had one patient 

with T2D who developed severe neuropathy 

after only 8 years and required amputations 

after having diabetes for only 9 years. One 

young woman had a heart attack after only 7 

years of diabetes. We believe these patients are 

the canary in the coal minev. 

According to the SEARCH study,2 while 

the overall prevalence of peripheral diabetic 

neuropathy is 7% in youth with type 1 diabe-

tes, the prevalence in youth with T2D is 3-fold 

higher at 22%. Moreover, case fatality is in-

creased in youth with T2D compared with type 

1 diabetes of similar age and duration, driven 

by cardiovascular disease deaths. Therefore, 

unlike the recommendations in youth with type 

1 diabetes that screening for complications begin 

after 5 years of disease,  the guidelines suggest 

that screening for complications in youth with 

T2D be done annually starting at the time of 

diagnosis. 

While measurement of blood pressure 

should be part of every clinic visit, youth with 

T2D should have an annual eye examination (to 

detect retinopathy), and annual urine albumin 

assessment and serum creatinine (to detect 

kidney involvement). They should also have an 

annual evaluation of lipids and cardiovascular 

risk factors, as well as liver enzymes (to detect 

nonalcoholic fatty liver disease), and careful 

evaluation of the feet to identify diabetic 

peripheral neuropathy or vascular compromise. 

This evaluation should include:

1.  close inspection to look for sores, ulcers, 

callus, and infection;

2.  assessment of circulatory sufficiency (color, 

pulses, and capillary refill); 

3.  assessment of sensation, including small 

myelinated fibers (temperature or pin-
Continued on page 38

RISK FACTORS FOR 
T2D IN YOUTH3,4 

1.  Overweight or obese (BMI >85%ile for age 
and sex);

2.  History of being the product of a pregnancy 
complicated by diabetes or gestational 
diabetes;

3.  Family history of T2D in a first- or second- 
degree relative;

4.  Being from a racial/ethnic minority (Non-
Hispanic Black; Hispanic; American Indian or 
Alaska Native)

5.  Findings associated with the “metabolic 
syndrome” or insulin resistance, including

 a. Hypertension

 b. Dyslipidemia

 c. Acanthosis nigricans

 d.  Polycystic Ovary Syndrome (PCOS),  
in females;

 e.  Small-for-gestational age (SGA)  
birth weight.
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Are you at risk for  

type 2 diabetes? TYPE 2 DIABETES AWARENESS

1. How old are you?
Less than 40 years (0 points)
40–49 years (1 point)
50–59 years (2 points)
60 years or older (3 points)

2. Are you a man or a woman?
Man (1 point) Woman (0 points)

3. If you are a woman, have you ever been 
diagnosed with gestational diabetes?
Yes (1 point) No (0 points)

4. Do you have a mother, father, sister or 
brother with diabetes?
Yes (1 point) No (0 points)

5. Have you ever been diagnosed with high 
blood pressure?
Yes (1 point) No (0 points)

6. Are you physically active?
Yes (0 points) No (1 point)

7. What is your weight category?
See chart at right.

If you scored 5 or higher:
You are at increased risk for having type 2 
diabetes. However, only your doctor can tell 
for sure if you do have type 2 diabetes or 
prediabetes, a condition in which blood glucose 
levels are higher than normal but not yet high 
enough to be diagnosed as diabetes. Talk to your 
doctor to see if additional testing is needed.

Type 2 diabetes is more common in African 
Americans, Hispanics/Latinos, Native Americans, 
Asian Americans, and Native Hawaiians and 
Pacific Islanders.

Higher body weight increases diabetes risk for 
everyone. Asian Americans are at increased 
diabetes risk at lower body weight than the rest 
of the general public (about 15 pounds lower).

WRITE YOUR SCORE 
IN THE BOX.

ADD UP 
YOUR SCORE.

Height Weight (lbs.)

4´ 10˝ 119–142 143–190 191+

4´ 11˝ 124–147 148–197 198+

5´ 0˝ 128–152 153–203 204+

5´ 1˝ 132–157 158–210 211+

5´ 2˝ 136–163 164–217 218+

5´ 3˝ 141–168 169–224 225+

5´ 4˝  145–173 174–231 232+

5´ 5˝ 150–179 180–239 240+

5´ 6˝ 155–185 186–246 247+

5´ 7˝ 159–190 191–254 255+

5´ 8˝ 164–196 197–261 262+

5´ 9˝ 169–202 203–269 270+

5´ 10˝ 174–208 209–277 278+

5´ 11˝ 179–214 215–285 286+

6´ 0˝ 184–220 221–293 294+

6´ 1˝ 189–226 227–301 302+

6´ 2˝ 194–232 233–310 311+

6´ 3˝ 200–239 240–318 319+

6´ 4˝ 205–245 246–327 328+

1 point 2 points 3 points

If you weigh less than the amount  
in the left column: 0 points

Adapted from Bang et al., Ann Intern Med 
151:775–783, 2009.
Original algorithm was validated without 
gestational diabetes as part of the model.

For more information, visit us at diabetes.org/alertday 
or call 1-800-DIABETES (800-342-2383).

The good news is you can manage your risk for 
type 2 diabetes. Small steps make a big difference 
in helping you live a longer, healthier life.
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¿Está usted en riesgo de padecer  

diabetes tipo 2?
1. ¿Qué edad tiene?

Menos de 40 años (0 puntos)
40-49 años (1 punto)
50-59 años (2 puntos)
60 años o más (3 puntos)

2. ¿Es usted hombre o mujer?
Hombre (1 punto) Mujer (0 puntos)

3. Si es mujer, ¿tuvo alguna vez diabetes 
gestacional (glucosa/azúcar alta  
durante el embarazo)?
Sí (1 punto) No (0 puntos)

4. ¿Tiene familiares (mamá, papá, hermano, 
hermana) que padecen diabetes?
Sí (1 punto) No (0 puntos)

5. ¿Alguna vez le ha dicho un profesional  
de salud que tiene presión arterial alta  
(o hipertensión)?
Sí (1 punto) No (0 puntos)

6. ¿Realiza algún tipo de actividad física?
Sí (0 puntos) No (1 punto)

7. ¿Cuál es su peso?
Anote el puntaje correspondiente a  
su peso según la tabla a la derecha.

Si obtuvo 5 o más puntos:
Existe un mayor riesgo de que usted tenga diabetes 
tipo 2. Solo su médico puede determinar si tiene 
diabetes tipo 2 o prediabetes (estado previo a la 
enfermedad con nivel de azúcar en la sangre más 
elevado de lo normal.) Consulte a su médico para  
ver si necesita hacerse pruebas adicionales.

La diabetes tipo 2 es más común en afroamericanos, 
hispanos/latinos, nativos americanos, nativos 
hawaianos, asiáticos americanos e isleños del pacífico.

Tener sobrepeso aumenta el riesgo de tener diabetes 
en todas las personas. Pero los estadounidenses 
de origen asiático corren un riesgo más alto con 
un peso corporal menor que el resto del público en 
general (alrededor de 15 libras menos). 

ANOTE EL PUNTAJE 
EN EL RECUADRO.

SUME SU PUNTAJE.

Estatura Peso (en libras)

4´ 10˝ 119–142 143–190 191+

4´ 11˝ 124–147 148–197 198+

5´ 0˝ 128–152 153–203 204+

5´ 1˝ 132–157 158–210 211+

5´ 2˝ 136–163 164–217 218+

5´ 3˝ 141–168 169–224 225+

5´ 4˝  145–173 174–231 232+

5´ 5˝ 150–179 180–239 240+

5´ 6˝ 155–185 186–246 247+

5´ 7˝ 159–190 191–254 255+

5´ 8˝ 164–196 197–261 262+

5´ 9˝ 169–202 203–269 270+

5´ 10˝ 174–208 209–277 278+

5´ 11˝ 179–214 215–285 286+

6´ 0˝ 184–220 221–293 294+

6´ 1˝ 189–226 227–301 302+

6´ 2˝ 194–232 233–310 311+

6´ 3˝ 200–239 240–318 319+

6´ 4˝ 205–245 246–327 328+

1 punto 2 puntos 3 puntos 

0 puntos = Si pesa menos que  
lo indicado en la columna de  
la izquierda

Adaptado de Bang et al., Ann Intern Med 
151: 775—783, 2009.
El algoritmo original fue validado sin utilizar la  
diabetes gestacional como parte del modelo.

CONCIENTIZACION DE DIABETES TIPO 2

La buena noticia es que usted puede controlar 
su riesgo de padecer diabetes tipo 2. Algunos 
cambios pequeños hacen una gran diferencia y le 
ayudarán a vivir una vida más larga y saludable.

Para más información, visite diabetes.org/alerta  
o llame al 1-800-DIABETES (800-342-2383).
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prick); large myelinated fibers (vibration, 

reflexes, or proprioception), and loss of 

protective sensation (ability to feel the 10-

gram monofilament).

All people with diabetes should receive 

education about foot care. For those with any 

abnormality in their foot examination, no matter 

how minor, this education should be intensified 

and reinforced regularly. As indicated, profes-

sional, specialized foot care should be recom-

mended and strongly encouraged to prevent the 

devastating consequences of diabetic peripheral 

neuropathy.

Conclusions
Type 2 diabetes mellitus, previously referred to 

as adult-onset diabetes mellitus, maturity-on-

set diabetes mellitus, non-insulin-dependent 

diabetes mellitus or type II diabetes, had been 

considered a disease of adults only and of youth 

from some Native American groups. Today, how-

ever, T2D has become a major disorder affecting 

youth and adolescents, especially among those 

who are overweight or obese. The nature of 

this disorder and its complications in youth has 

emerged as a major public health issue for the 

21st century. Timely diagnosis using risk-based 

screening, aggressive management of glycemia 

and regular screening, and attention to the po-

tentially devastating life-altering and life-limiting 

complications and comorbidities are essential to 

improve the quality and length of life for these 

individuals. While more basic, clinical, and 

translational research is needed, every clinician 

can play a role in halting  T2D and its complica-

tions among youth.  

Dr. Neil H. White is Professor of Pediatrics in 

the Division of Endocrinology & Diabetes at 

the Washington University in St. Louis School 

of Medicine in St. Louis, Missouri.  He has 

participated in many NIH-sponsored, multicenter 

clinical trials including the TODAY (Treatment 

Options for type 2 Diabetes in Adolescents and 

Youth) Study. The writing of this review is par-

tially supported by grant number P30DK092950 

from the National Institute of Diabetes and 

Digestive and Kidney Disorders to the Washing-

ton University Center for Diabetes Translation 

Research.  
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MARCH 26 IS 
DIABETES ALERT DAY
One in three Americans is at risk for 
developing type 2 diabetes, a serious 
disease that can lead to complications 
such as kidney disease, blindness, 
and amputations. But type 2 diabetes 
doesn’t have to be permanent–it can 
be prevented or delayed with healthy 
lifestyle modifications.

Held the last Tuesday of March each 
year, American Diabetes Association 
Alert Day® encourages everyone to 
take the Type 2 Diabetes Risk Test 
(see page 35) and participate in 
workplace-friendly activities that will 
teach them about reversing the risk 
for diabetes.

Contact your local ADA affiliate (www.
diabetes.org) for An Alert Day toolkit. 
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By Aisha Cobbs, PhD

Falls are a significant—yet preventable—health 

issue among older adults. Each year, 3 million 

older Americans over the age of 65 are treated in 

emergency departments for fall-related injuries 

which often result in disability, loss of indepen-

dence, reduced quality of life, and death.1 The 

number of falls is expected to rise as Americans 

live longer and the number of older adults contin-

ues to grow at an unprecedented rate. 

If falls are preventable, why are they the 

leading cause of fatal and non-fatal injuries in the 

elderly?

The answer may be poor communication: 

physicians don’t ask, and patients don’t tell. 

Current fall prevention guidelines recom-

mend that physicians inquire at least annually 

about falls and evaluate all patients over the age 

of 65 for fall risk.2 “Most primary care physicians 

are good about doing diabetic foot checks, but 

assessing patients for fall risk is usually an after-

thought,” said Robert Eckles, DPM, MPH, Dean 

of Clinical and Graduate Medical Education at 

New York College of Podiatric Medicine. 

Less than half of all seniors who fall tell 

their doctor,1 so it is critical that physicians 

initiate the conversation. Otherwise, gait or 

balance dysfunctions in at-risk individuals can go 

undetected.

Causes of Gait and Balance 
Dysfunction
Older adults are falling for several reasons, 

including poor posture and loss of core strength 

due to lack of physical activity explained 

Courtney Johnson, PT, DPT, a physical therapist 

at Physio in Dunwoody, Georgia. Joint dete-

rioration and muscle weakness in the lower 

extremities can also cause individuals to drag 

their feet when they walk.

Normal aging. Although most abnormal 

gait and postural changes related to fall risk are 

due to underlying medical conditions, there are 

some gait and balance changes that are associ-

ated with normal aging. For example, healthy 

adults in their 70s typically have a 10% to 20% 

reduction in gait velocity and stride length, com-

pared to healthy 20-year-olds.3,4 With age, most 

adults also display increased stance width, in-

creased time spent with both feet on the ground, 

a hunched posture, and less force during push 

Continued on page 45

FIGURE. Functional divisions of the gait cycle 
according to Perry and Burnfield.a

a Image from Stöckel T, Jacksteit R, Behrens M, Skripitz R, Bader R, Mau-Moeller A. The mental representation of the human gait in young and older adults. Front. Psychol. 
2015;6:943. Based on Perry J and Burnfield JM. Gait Analysis: Normal and Pathological Function. New York, NY: Slack Inc.; 2010. Use is per Creative Commons License CC BY.
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off. Presumably, these changes help to stabilize 

the gait in older people.5

Pain. Foot pain can result from neuropa-

thy or poorly fitting footwear. Individuals with 

foot pain typically display decreased stride 

length, changes in base of gait, increased sway, 

increased postural stiffness, and aversion tac-

tics—all of which significantly increase fall risk.6

Ill-fitting footwear. Nearly 33% of adults 

go barefoot or wear slippers inside the house.6 

For older adults, shoes with stiff outsoles or 

athletic shoes are the best for performing daily 

activities on a variety of surfaces.6 When select-

ing footwear, it is important that people consider 

that foot size changes throughout adulthood, but 

many people do not get their feet sized regularly. 

Indeed, a 2018 systematic search and narrative 

review of the literature reported one survey of 

older adults that found that 26% of men and 

47% of women had not had footwear size mea-

sured in more than 5 years.7 Poorly fitting shoes 

can cause foot pain by restricting movements or 

by producing friction blisters.

Prescription medications. Many of the 

drugs prescribed to older adults can impair 

balance and increase fall risk. Diuretics, beta 

blockers, anticonvulsants, anti-hypertensives, 

benzodiazepines, and antidepressants should 

be avoided in individuals with a significant fall 

risk or a history of fall.6,8 (See “Beers Criteria...” 

page 51.) With the exception of gabapentin and 

pregabalin, podiatrists seldom prescribe these 

high-risk medications; however, Eckles said that 

podiatrists need to assess medications in all 

patients that have fallen or are at risk for falls. 

Close monitoring is recommended to determine 

whether the therapeutic benefit outweighs 

adverse events.

Psychosocial factors. Fear of falling is often 

overlooked as a fall risk in older adults. “Every 

adult over the age of 70 has had a friend or fam-

ily member who has been injured by a fall,” said 

Eckles. “As a result, these individuals stiffen 

when they encounter wet or uneven surfaces, or 

obstacles.” By adopting this stiffening strategy, 

a person with heightened fall anxiety reduces 

range of motion and with it, his/her ability to 

adapt to environmental challenges. 

Like people who are afraid of falling, “peo-

ple who are depressed fall more than those who 

are not depressed,” explains Eckles. In general, 

these individuals live alone, have multiple 

health issues, are home-bound or are isolated.6 

Falls Risk Assessment
Gait and balance disorders are a major cause of 

Continued on page 46
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falls and a consistent predictor of future falls.5 

Early screening for gait and balance disorders 

and initiating appropriate intervention are im-

portant steps because interventions may prevent 

further disability and loss of independence.5 

If an older adult reports a fall, the Centers for 

Disease Control and Prevention recommends 

that they be evaluated for evidence of:2,3

•	 Gait and balance dysfunction

•	 Lower extremity weakness

•	 Dizziness

•	 Adverse drug events

•	 Foot/shoe problems

•	 Poor visual acuity

•	 Household safety hazards

Time is a major barrier to effective fall risk 

evaluation for many physicians. Many physi-

cians forgo screening because they think risk 

assessments take too much time. In addition, 

many are unaware that falls prevention services 

are reimbursable and do not require a specific 

code. “No one performs the Timed Up and Go 

(TUG) test because they think it is too time 

consuming,” explained Eckles. On the contrary, 

TUG is a highly validated assessment that can 

be administered in about 10 seconds and is 

a reliable diagnostic tool for gait and balance 

disorders. It measures the time that it takes for 

a person to rise from a chair, walk three meters, 

return to the chair, and sit back down. A score of 

≥ 14 seconds indicates a high risk of falls.

Interventions to Reduce Falls
Due to the multifactorial nature of gait and 

balance disorders, several types of treatments 

are usually needed to restore, maintain, or 

improve physical health. “Every adult 65 and 

older should be regularly assessed for fall risk 

to identify the types of interventions required, 

even if they have not yet experienced a fall,” said 

Thurmon Lockhart, PhD, Professor of Biomedi-

cal Engineering at Arizona State University. 

Targeted interventions can reduce falls 

by 30% to 40%.9,10 Eckles suggested that, at 

minimum, these interventions focus on pain 

management, improving footwear, exercise hab-

its, depression screening, bone screening, and a 

review of current medications.

Patients with gait and balance issues 

are referred to a physical therapist for further 

evaluation of the patient’s mobility status and 

functional level. Physical therapy is effective 

for targeting gait, posture, or strength deficits. 

“Improvements can be seen in as little as 4 to 6 

weeks, depending on the intensity of thera-

py,” said Johnson. However, gains are much 

more difficult to attain in older adults who are 

sedentary, have dementia, or are not adherent to 

Continued from page 45
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“…podiatrists need 
to assess medications 

in all patients that 
have fallen or are at 

risk for falls. ” 
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therapy, she explained.

“Shoes and flooring are major barriers 

to compliance,” said Eckles. Therefore, it is 

important to get caregivers involved in making 

the living environment safe.

Nearly 80% of older adults have foot 

pathologies, including bunions, calluses, and 

hammertoes that are caused by shoes that un-

evenly distribute plantar pressure.11 Low-heeled, 

slip-resistant shoes with a wider and higher toe 

box improve balance by stabilizing the foot and 

reducing plantar pressure. 

Access to appropriate footwear may be a 

challenge for many older adults because of their 

fixed income or because customized shoes are 

not readily available in most retail stores. Or-

thotics are a low-cost, widely available interven-

tion for improving balance and preventing falls 

in older adults. A recent study of adults ≥ 65 

years of age demonstrated sustained balance im-

provements—as measured by the Berg Balance 

Scale and TUG test—after 4 weeks of using flat 

or textured insoles, as compared to the control 

group without insoles.12

Paradigm shift: Focus on 
prevention
Technology—virtual reality, smart homes, and 

apps—is being used to motivate individuals and 

prevent falls before they happen.

There is a lot of excitement surrounding 

smart-home technology which uses sensors on 

walls and floors to collect data about the person’s 

gait, posture, number of falls, and instability.13 

These sensors can be used to monitor and 

assess daily activities in older adults who are at 

high risk for falls. Lockhart explained that there 

is some evidence that using this technology may 

help prevent falls in older adults.

Preservation training is another area of 

growing research in falls prevention. Early 

research from Lockhart’s group at Arizona State 

University demonstrated that humans possess 

an innate adaptive behavior which reduces the 

likelihood of slips, trips, and falls after the first 

incident. He calls this behavior kinetic learning. 

Findings from these studies led his team to 

develop a slip simulator which is marketed by 

Industrial Biodynamics and used by top compa-

nies such as UPS and General Electric to reduce 

workplace falls. 

The Slip SimulatorTM is currently being 

used to train UPS drivers to safely walk in 

inclement weather conditions. Employees who 

received this training reduced their risk of falls 

by 70%.14

Armed with these findings, Lockhart’s team 

is now applying the Slip SimulatorTM technology 

to older adults with Parkinson’s disease. In an 

article currently under peer review for publi-

cation, the group reports positive changes in 

posture and stability in patients with Parkinson’s 

disease.

The Future of Falls 
Prevention
“There is no doubt that early screening and ap-

propriate interventions can mitigate fall risk,” said 

Lockhart. “However, we need to get to the point 

where we can prevent falls all together.”  
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The 2019 AGS Beers 
Criteria® includes 
5 lists of nearly 
100 medications or 
medication classes 
to avoid or use with 
caution for some or all 
older adults.

The American Geriatrics Society (AGS) recently 

unveiled its latest update to one of geriatrics’ 

most frequently cited reference tools: The 

AGS Beers Criteria® for Potentially Inappro-

priate Medication Use in Older Adults. With 

more than 90% of older people using at least 

1 prescription and more than 66% using 3 

or more in any given month,1 the criteria—a 

compendium of medications potentially to avoid 

or consider with caution because they often 

present an unfavorable balance of benefits and 

harms for older people—plays a vital role in 

helping health professionals, older adults, and 

caregivers work together to ensure medications 

are appropriate.

“Medications play an important role in 

health and wellbeing for many older people,” 

noted Donna M. Fick, PhD, RN, FGSA, FAAN, 

a co-chair of the expert panel responsible for 

the 2019 AGS Beers Criteria. “With this new 

update, we hope the latest information on what 

makes medications appropriate for older people 

can play an equally important role in decisions 

about treatment options that meet the needs of 

older adults while also keeping them as safe as 

possible.”

 Published in its entirety in the Journal of 

the American Geriatrics Society,2 the AGS Beers 

Criteria also includes several resources—from 

mobile apps to a pocket reference card—to help 

clinicians implement prescribing recommenda-

tions (available at GeriatricsCareOnline.org), as 

well as tools to aid older adults and caregivers in 

understanding what “potentially inappropriate” 

medications mean (available for free at  

HealthinAging.org).

What is the AGS Beers 
Criteria? 
The criteria include lists of certain medications 

that may not be the safest or most appropriate 

options for older adults. Though not an ex-

haustive catalogue of inappropriate treatments, 

the 5 lists describe particular medications with 

evidence suggesting they should be:

Continued on page 52

Updated Beers Criteria for Potentially Inappropriate 
Medication Use in Older Adults Now Available
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“…criteria include lists of certain medications 
that may not be the safest or most 

appropriate options for older adults.” 
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1.  Avoided by most older people (outside of 

hospice and palliative care settings);

2.  Avoided by older people with specific 

health conditions;

3.  Avoided in combination with other 

treatments because of the risk for harmful 

“drug-drug” interactions;

4.  Used with caution because of the potential 

for harmful side effects; or

5.  Dosed differently or avoided among people 

with reduced kidney function, which im-

pacts how the body processes medicine.

First developed by Mark Beers, MD, and 

colleagues in 1991, these lists have been staples 

of care for nearly 3 decades. They were transi-

tioned to the AGS—a nonprofit society of some 

6,000 experts in care for older people—in 2011.

What’s new in 2019? 
A panel of 13 experts reviewed more than 1,400 

clinical trials and research studies published be-

tween 2017 and the last update in 2015. Across 

its 5 lists, the 2019 criteria include:

•	 30 individual medications/medication 

classes to avoid for most older people.

•	 40 medications/medication classes to use 

with caution or avoid when someone lives 

with certain diseases or conditions.

•	 Several changes to medications previously 

identified as potentially inappropriate. 

Twenty-five medications/medication 

classes were dropped outright from the last 

update to the AGS Beers Criteria in 2015, 

Continued from page 51
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while several others were moved to new 

categories or had guidance revised based 

on new evidence.

Companion tools released with the 2019 

update also include an expanded editorial 

outlining the proper use of the criteria, partic-

ularly when it comes to 2 important priorities: 

Safe prescribing practices at the bedside and the 

development of quality measures for evaluating 

health care.

“The AGS Beers Criteria aims to guide 

older people and health professionals away from 

potentially harmful treatments while helping us 

assess quality of care,” noted Todd Semla, MS, 

PharmD, BCGP, FCCP, AGSF, also a co-chair of 

the AGS Beers Criteria panel for 2019.

“The AGS Beers Criteria should never 

solely dictate how medications are prescribed, 

nor should it justify restricting health coverage. 

This tool works best as a starting point for a 

discussion—one guided by personal needs and 

priorities as we age,” added Michael Steinman, 

MD, a fellow co-chair of the expert panel.

In a companion editorial,3 the panelists 

lay out 7 principles to support the criteria by 

reiterating that:

•	 Potentially inappropriate medications are 

just that—potentially inappropriate. They 

merit special scrutiny but should not be 

misconstrued as universally unacceptable 

in all cases or for all people.

•	 The caveats and rationales informing 

AGS Beers Criteria recommendations are 

as important as the recommendations 

themselves. Appreciating these nuances 

can help healthcare professionals know 

why medications are included on the lists, 

and how approaches to prescribing can be 

adjusted accordingly.

•	 Optimal application involves identifying 

potentially inappropriate medications, 

and where appropriate, offering safer 

nonpharmacologic and pharmacologic 

therapies.

For more information about American Geri-

atrics Society, visit AmericanGeriatrics.org. 
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National Biomechanics Day 2018
Opening Young Minds to a Burgeoning Field
National Biomechanics Day (NBD) 2018—April 11, 2018—continued building excitement for the field by 
engaging 11,000 young students across 150-plus sites around the globe. The home-grown events allow high 
school (and younger) students to experience first-hand a field that underlies orthopedics, exercise physiology 
science, physical therapy, and countless other fields that involve human movement and performance. NBD 
emphasizes two ideas: 1) Biomechanics is where science meets fun and 2) Biomechanics will be the break-
through science of the 21st century. The event has grown rapidly from its 2016 inauguration which had 2,000 
students and 50 sites, all in the United States

NBD 2019 is set for April 10. To host an event, go to  
http://nationalbiomechanicsday.asbweb.org/ and contact 
Paul DeVita, PhD, at East Carolina University for more 
information, devitap@ecu.edu

Life and mobility limitations in a wheel chair were 
made real for California coeds who engaged in a 

game of wheel chair basketball.

Biomechanics research uses a lot of 3D 

motion capture. Here, California students learn 

procedures for this valuable research technique.  

University of Memphis & Vanderbilt University 
helped students get a personal sense of the 
biomechanics of skeletal systems by walking 

with a prosthetic (center) and participating in 3D 
motion-capture studies.
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Biomechanists at Rush University Medical Center in Illinois demonstrate how to measure muscle activation with electromyography and 3D motion capture using dancers.

Students from Michigan Tech University took part 

in several demonstrations, including measuring 

muscle power on cycle ergometers (top) and 3D 

motion-capture and balance while standing on a 

force platform.

Students learn about using force plates for measuring movements and also about standing balance at Rush University Medical Center.
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SHEAR ALPINE BOOTS 

Some boots are warm. Some boots offer great 
traction. And other boots are just eye candy. 
Samuel Hubbard offers a new boot that encom-
passes all three distinctions. The Shear Alpine is 
fabricated from water-resistant Nubuck uppers 
and designed with a genuine shearling lining 
and collar for warmth and comfort. Buttery-soft 
glove leather sock linings provide comfort and 
breathability. The boot is engineered with re-
movable Poron insoles, heel support, and genu-
ine rubber soles with lugged tread for durability 
and traction on snow and ice. The Shear Alpine 
is handcrafted in Portugal with the utmost qual-
ity and care. It is available in black and white 
and comes in sizes 5 ½ to 11, including half sizes 
and medium width.  

Samuel Hubbard 
844/482-4800 
samuelhubbard.com 

2019 DMEPOS FEE 
SCHEDULE AVAILABLE
The Centers for Medicare & Medicaid Services 
has made available the 2019 fee schedule for 
durable medical equipment, prosthetics, orthot-

ics, and supplies (DMEPOS). The fee schedule 
is effective for dates of service beginning Jan-
uary 1. A 2.3% increase has been applied to 
DMEPOS items that are not part of the Compet-
itive Bidding Program.

To access the 2019 fee schedule, visit cms.gov/
Medicare/Medicare-Fee-for-Service-Payment/
DMEPOSFeeSched/DMEPOS-Fee-Schedule.
html.

OPTP SOFT MOVEMENT 
BALL 

OPTP has added the Soft Movement Ball to its 
lineup of therapy and fitness products. The Soft 
Movement Ball is an inflatable 12" exercise ball 
with an easy-grip texture. It is designed to assist 
with body positioning during stretching and 
stability moves and can be used to perform a 
variety of movements that increase strength and 
mobility during physical therapy, Pilates, and 
general fitness routines. The 12" size bridges the 
gap between smaller 9" diameter Pilates balls, 
which some individuals may find too challeng-
ing to use, and larger stability exercise balls. The 
Soft Movement Ball provides versatile support 
during exercises that target hard-to-reach mus-
cle groups such as the abdominals, obliques, 
psoas, hips, glutes, quads, and hamstrings. In-
flation of the ball can be increased or decreased 
depending on firmness preferred. 

OPTP 
800/367-7393 
optp.com 

REINFORCEMENT 
LEARNING EXPEDITES 
TUNING OF ROBOTIC 
PROSTHESES

Photo courtesy of NC State 

When an individual is fitted with a robotic pros-
thetic knee, a practitioner works with that per-
son to modify parameters to specifically accom-
modate their gait, a process that can take hours. 
Now, a multidisciplinary team of researchers 
from Arizona State University (ASU), Tempe; 
North Carolina State University (NC State), 
Raleigh; and the University of North Carolina at 
Chapel Hill (UNC Chapel Hill) have developed 
an intelligent system for tuning powered pros-
thetic knees, allowing users to walk comfortably 
with the device in minutes rather than hours. 
This is the first system to rely solely on rein-
forcement learning to tune a robotic prosthesis 
in the published literature IEEE Transactions on 
Cybernetics.

The algorithm, which essentially teaches 
a prosthetic device to adapt to a user’s normal 
walking gait using data collected from sensors 
in the device and the person’s natural walking 
pattern, was developed by Jennie Si, PhD, a 
professor in the School of Electrical, Computer 
and Energy Engineering in ASU’s Ira A. Fulton 
Schools of Engineering. The program uses 
reinforcement learning to modify 12 control pa-
rameters that address prosthesis dynamics, such 
as joint stiffness, throughout the gait cycle. With 
this system, a person using a powered prosthetic 
knee can walk on a level surface in about 10 
minutes, “but in principle, we could also develop 
reinforcement learning controllers for situations 
such as ascending or descending stairs,” said Si.

Si has been working on reinforcement 
learning from the dynamic system control per-
spective to account for sensor noise, interference 
from the environment, and the demand of sys-
tem safety and stability. While the work is cur-
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rently done in a controlled, clinical setting, one 
goal would be to develop a wireless version of 
the system, which would allow users to continue 
fine-tuning the powered prosthesis parameters 
when being used in real-world environments. 

Si and her colleagues hope to make the 
process even more efficient, for example, by 
“identifying combinations of parameters that 
are more or less likely to succeed and training 
the model to focus first on the most promising 
parameter settings,” said He (Helen) Huang, 
PhD, a professor in the Joint Department of 
Biomedical Engineering at NC State and UNC. 
Huang and Si are co-authors on a paper about 
the work, which was published in the journal 
IEEE Transactions on Cybernetics. 

“The prosthesis tuning goal in this study 
is to meet normative knee motion in walking,” 
said Huang. “We did not consider other gait per-
formance, such as gait symmetry, or the user’s 
preference. As another example, we can use our 
tuning method to fine-tune the device outside 
of clinics and labs to make the system adaptive 
over time with the user’s need. However, we 
need to ensure the safety in real-world use 
since errors in control might lead to stumbling 
and falls. Additional testing is needed to show 
safety.”

If the system proves to be effective and 
enters widespread use, it could reduce costs for 
prosthetic knee users by limiting the number of 
clinical visits needed to work with practitioners 
on their gait. 

ALLIANCE PT SELLS LTC 
DIVISION
Alliance Physical Therapy Management (Alli-
ance PT) , which is backed by GPB Capital, sold 
its long-term care (LTC) division to HealthPRO® 
Heritage, a portfolio company of the private 
equity firm Beecken Petty O’Keefe. The terms of 
the sale were not disclosed.
The division, Agility Health, headquartered in 
Grand Rapids, MI, provides services to more 
than 20 LTC facilities. Alliance PT acquired the 
US division of Agility Health in the first quarter 
of 2018, but had since made a strategic decision 
to exit LTC to focus on its core businesses of op-
erating outpatient and hospital-based PT clinics 
and industrial worksite units, according to Mark 
Andrzejewski, CEO of Alliance.

NEW COLORS FOR 
SIGVARIS GRADUATED 
COMPRESSION 
GARMENTS 

Sigvaris North America has added new colors 
to some of its graduated compression product 
lines for garments aiding in the management of 
early-stage venous diseases and pre- and post-
vein treatments. Micofiber Shades socks now 
come in navy argyle and onyx argyle, for a total 
of 14 color and pattern options. Soft Opaque 
now includes colors teal, blue iris, caramel, and 
mist, for a total of 11 color options. The Ever-
sheer product line adds toasted almond and 
warm sand to its existing options. Mulberry, a 
popular color option for Sigvaris’ Soft Opaque 
line, has been added to the Sheer Fashion line, 
which features a sheer toe and heel, comfortable 
stretch, and soft fabric for individuals seeking 
relief from tired, heavy, restless legs. 

Sigvaris 
770/631-1778 
sigvaris.com 

CYBERSECURITY TAKES 
TOP SPOT ON ECRI’S 
ANNUAL HEALTH 
TECHNOLOGY HAZARDS 
LIST
ECRI Institute (formerly the Emergency Care 
Research Institute) has published the “2019 
Top 10 Health Technology Hazards” report as a 
free service to inform healthcare facilities about 
generic hazards that may arise from the use of 
medical devices and systems — all of which can 
be minimized or avoided.

Taking the number one spot this year is 
cybersecurity attacks. By hijacking computers 
and systems, cyber criminals can, among other 
things, install ransomware, making the data in-
accessible unless a sum of money or cryptocur-
rency is paid; install malware that hinders the 
network’s operability or damages the integrity 
of the files; or steal the data, which may include 
personal and financial information, and sell it 
on the dark web. Aside from being an IT night-
mare, cybersecurity attacks can hinder patient 
care. 

Also making the list was the injury risk 
from overhead patient lift systems, which are 
used to prevent injuries in healthcare workers 
and to safely transfer a patient, such as from 
a bed to a wheelchair. To mitigate risks, the 
systems should be properly installed and then 
tested by qualified personnel, maintained prop-
erly, used as indicated, and assessed before and 
after each use.

To download the report, visit  
http://ecri.org/2019hazards.

 

NEW APEX A-WAVE 
ORTHOTICS IN THREE 
DUROMETERS 

Apex Foot Health Industries welcomes the 
A-Wave to its suite of prefabricated orthotic 
inserts. A-Wave orthotics use a proprietary 
biomechanical blend of thermoplastic resins, 
performance memory foam, and supportive 
gels to provide pain relief and stability while 
maximizing comfort and foot health. Con-
struction includes Visco elastic polymer in the 
heel and forefoot for shock attenuation, and a 
thermoplastic heel and arch support to assist in 
centering the heel. The orthotic inserts are trim-
mable to allow customization of length and fit 
and feature a moisture-wicking top cover to help 
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decrease shear forces. The polyurethane center 

is durable and provides energy return while the 

memory foam center offers a secure fit. A-Wave 

is available in three durometers: Flex, Firm, 

and XFirm, to support low, medium, and high 

arches. 

Apex Foot Health Industries 

800/252-2739 

apexfoot.com 

 

NON-OPIOID, WEARABLE 
PAIN-RELIEF SOLUTION 

BioWaveGO is a non-opioid, FDA-cleared, 

wearable chronic pain–relief technology. It is 

used by most professional sports teams in the 

NFL, NHL, NBA, and MLB as well as by US 

military members and veterans in over 80 VA 

hospitals. BioWaveGO uses high-frequency 

neurostimulation technology to block pain at 

the source. Now available in a non-prescription 

strength, this affordable pain-relieving tech-

nology is becoming a viable solution for pain 

sufferers everywhere. The device is suited for 

knee, ankle, and upper-body pain. Measuring 

3"x4"x1", BioWaveGO can fit in a pocket so it 

can be used anywhere. According to the com-

pany, 85% of users experience significant pain 

reduction from a single 30-minute treatment. 

Pain relief can last up to 24 hours. BioWaveGO 

is not a TENS unit; it is a modern TENS re-

placement.   

BioWave 

877/246-9283 

biowave.com 

SAND COLOR THERAFIRM 
EASE MICROFIBER TIGHTS 

Therafirm, a Knit-Rite brand that includes the 
Ease Opaque, Ease Sheer, and Ease Microfiber 
lines of compression hosiery, has introduced 
a new color to its Ease Microfiber Tights line: 
sand. Like the previously released colors, the 
new sand-color tights are made with high-
stretch microfiber yarns, making them easier 
to don than some other high-compression 
garments. Ease Microfiber garments include 
a reinforced toe and heel for durability and 
a smooth, comfortable seam to eliminate toe 
irritation. Soft, comfortable, non-restrictive 
knit-in waist and top bands help garments stay 
in place. Ease Microfiber garments are available 
in two compression levels: 15–20mmHg mild 
and 20–30mmHg moderate support. According 
to Knit Rite’s Therafirm brand, Ease Microfi-
ber garments are designed to promote better 
circulation to help prevent mild varicose veins, 
leg discomfort, mild to moderate swelling, mild 
edema, and DVT. 

Therafirm 
800/821-3094 
therafim.com

FDA APPROVES KNEE 
IMPLANT IDE, CLEARS 
BIO-INTEGRATIVE BONE 
FIXATION IMPLANT
The US Food & Drug Administration (FDA) has 
approved an Investigational Device Exemption 
(IDE) application for Swedish-based Episurf 
Medical’s Episealer personalized knee implant 

and has granted 510(k) (premarket submission) 
clearance to Israeli-based OSSIO Ltd.’s bio-in-
tegrative material indicated “for maintenance of 
alignment and fixation of bone fractures, osteot-
omies, arthrodesis, and bone grafts in the pres-
ence of appropriate additional immobilization 
(eg, rigid fixation implants, cast, brace).”

Episealer: The IDE approval for Episealer 
will allow the company to begin a clinical study 
and is the first step toward a Premarket Ap-
proval (PMA) application. According to Episurf 
Medical, the 180-patient prospective, random-
ized, controlled, multi-center (Europe and US) 
study will evaluate the safety and effectiveness 
of the implant 2 years after implant. The study’s 
control is microfracture for the treatment of 
focal femoral knee chondral or osteochondral 
lesions. The implants and surgical drill guides 
“are developed for treating localized cartilage 
injury in joints,” the company stated, adding that 
its system “enables implants to be cost-efficiently 
tailored to each individual’s unique injury for the 
optimal fit and minimal intervention.”

OSSIO Pin Product Family: According to 
FDA documents, the cleared OSSIO Pin Prod-
uct Family “is a fixation device made of degrad-
able poly (L-lactide-co-D, Llactide) (PLDLA) 
reinforced with continuous mineral fibers. The 
polymer content degrades by hydrolysis into 
alpha-hydroxy acids that are metabolized by the 
body [so no permanent hardware is left behind]. 
The mineral fibers are made from materials 
that are incorporated into bone.” While the 
platform will have broad application across all of 
orthopedics, the first commercial use will be in 
the foot and ankle for the treatment of forefoot 
conditions where hardware removal surgeries 
are prevalent, according to company statements. 
The company said the mechanical strength of 
the novel implant is initially significantly higher 
than cortical bone, and its performance sup-
ports bone regeneration throughout the healing 
process. It then gradually transfers load to the 
native bone following the rehabilitation phase.

PDAC CONTRACT 
TRANSITIONED TO 
PALMETTO GBA
The Pricing, Data Analysis, and Coding (PDAC) 
contract transitioned from Noridian Healthcare 
Solutions to Palmetto GBA, effective January 
15. All transition-related communications are 



INDUSTRY SNAPSHOT 

lermagazine.com 2.19  61

being provided by Palmetto GBA via its website, 

palmettogba.com/PDAC. The website URL, 

dmepdac.com, will remain unchanged. While 

the website design has changed, the same types 

of information available have remained on this 

website.

 

SPARK KINETIC KNEE 
SLEEVE 

Brownmed has launched the Spark Kinetic 

Sleeves product line, which blends attributes 

of compression with kinesiology taping to help 

improve circulation, enhance performance, and 

add support when performing daily activities. 

The easy-to-use sleeves are comfortable and 

reusable. They do not leave sticky residue when 

removed, as can happen with kinesiology tape. 

The first release in this product line is the Spark 

Kinetic Knee Sleeve, which is said to deliver 

enhanced support and high-performance com-

pression, with the added benefits of breathabil-

ity and moisture-wicking properties. The Spark 

Kinetic Ankle Sleeve, Kinetic Elbow Sleeve, 

and Kinetic Shin Sleeve will be introduced this 

spring.  

Brownmed 

877/853-5518 

brownmed.com  

ALGEOS NAMED 
EXCLUSIVE DISTRIBUTOR 
FOR VOXELCARE IN THE 
UK, IRELAND
Algeos, Liverpool, England, a distributor in the 

orthopedic, orthotic, and prosthetic markets, 

has been named the exclusive distributor for 
software and engineering company Voxelcare, 
Elche, Spain. Voxelcare has 18 years of experi-
ence developing industrial applications ranging 
from special purpose CAD/CAM systems for 
shoe lasts and custom orthotics, contact and 
non-contact 3D- and 2D- scanning devices, in-
dustrial vision, and CNC systems.

  

NEW SANDAL TOE 
FOOTSHELL 

Endolite’s new Sandal Toe Footshell offers a 
more natural look and provides flexibility of 
footwear choice with its enhanced sandal toe 
design. It is available in both a Light and Dark 
shade to help better match skin tones and offers 
additional width options, helping consumers 
to find the perfect fit. The new Endolite San-
dal Toe Footshell is available as standard on a 
range of prosthetic products including: Linz, 
Elan, EchelonVAC, Echelon, EchelonVT, Esprit, 
Epirus, and Javelin. Endolite is part of Blatch-
ford, a leading rehabilitation provider with 128 
years of innovation and expertise in lower limb 
prosthetic technology. For over twenty years the 
company’s US team has been a cornerstone in 
the prosthetics industry, committed to respond-
ing to the mobility needs of customers and their 
patients.  

Endolite 
800/548-3534 
endolite.com

BLATCHFORD SELLS 
MAJORITY STAKE; EYES 
GLOBAL EXPANSION 
Blatchford, Basingstoke, England, has accepted 
an offer from private-equity firm CBPE Capital 

(CBPE), London, England, whereby the firm 

will acquire a majority ownership position in the 

company. Blatchford is a long-time designer and 

manufacturer of orthotics, prosthetics, and seat-

ing options for those with mobility challenges. 

CBPE will be investing alongside fourth-gener-

ation family member Stephen Blatchford, who 

will retain a substantial interest, and the compa-

ny’s management team led by Adrian Stenson, 

CEO. The acquisition was led by CBPE director 

Naveen Passi and partner Ian Moore, who will 

both join the Blatchford board. Terms of the 

transaction were not disclosed.

According to CBPE, the private equity firm 

will support the management’s plans to bring 

new products to market, as well as help the 

business to expand geographically, both organi-

cally and through acquisitions.

BAUERFEIND, NBA ENTER 
GLOBAL LICENSING 
PARTNERSHIP 

Bauerfeind, a provider of sports and medical 

knee supports, and the National Basketball As-

sociation (NBA) have entered into a new, multi-

year, global licensing partnership, making Bau-

erfeind’s GenuTrain NBA an officially-licensed 

knee support of the league. The knee support 

became available at sports retail locations and 

through the company’s website in December. 

The ties between Bauerfeind and the NBA 

started more than a decade ago when athletic 

trainers introduced players to the original Ge-

nuTrain. 
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ACROSS
1 Relating to the thigh
5 Membranous sacs, like a Baker
8 Focus of O & P test
9 ______ myography
10 Caton Deschamps, for one
11 Hold a bone in place
12 Transport vehicle
13 _______ date for delivery
15 Stretch out
18 Like ball-and-socket joints
21 Transcendental number
23 Unit of measure for abrasives
24 Encounter a patient
25 Sports league with epidemic lower-extremity 

trauma
27 Bump on a bone
29 Vital sign
30 One source of baker’s asthma
31 Review of __________

DOWN
1  Gave his name to osteochondrosis of 2nd 

metatarsal head
2 Bone ___ bone: a painful union
3 Assessed
4 Needs tightening
5 Tough elastic tissue
6 Absorbable, for one
7 Demonstrate
14 Safety phase of drug trial (¡por favor!)
16 University of Chicago Medicine’s state ZIP
17 Bone connector
18 Prolotherapy tool
19 Hair cover
20 For transporting blood
22 Obey the Ottawa rules here
26 Reconstruction of a key part of knee joint (abbr.)
28 Sure!
29 ___-op checklist

Italy
7-Day Road Bike Tour/CME 

Tuscany Region of Italy

June 1-8, 2019

5 cycling days: 
30-50 miles each day

10 AMA-PRA Category 1 Credits

Pennsylvania
5-day Road Bike Tour/CME 

Lancaster County, PA

June 30-July 3, 2019

3 cycling days: 
25-35 miles each day

10 AMA-PRA Category 1 Credits; 
10 AOA 1-A Credits

Unique CME Experience for 
Physicians, PA-C’s, and Other Medical 

Professionals Who Love to Bike.

www.cyclingcme.com

How Well Did You 
Read This Issue?

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

Crossword by Myles Mellor

With over 12,000 crosswords published internationally, Myles Mellor is one of the top crossword 

writers in the world. His work includes crosswords, diamond crosswords, syndicated puzzles, 

cryptograms, diagramless crosswords, word search, sudokus, anagrams, and word games pub-

lished on mobile devices and e-readers. www.themecrosswords.com



Children’s Line
A classic shell maA classic shell manufactured 
from state-of-the-art acrylic. 
Ortho-Rite's functional acrylic 
offers full biomechanical 
control for patients requiring 
stability and support.

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

OrthoRite 
                            orthotics

a l w ay s  a  s t e p  a h e a d

Leather LineWalk-Rite Graph-RiteSport-RiteDress-Rite

Ortho-Rite
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The Apex Women’s Desert Boot
CASUAL, COMFORTABLE & CHIC
From the offi ce to the outdoors, your wardrobe is 
incomplete without our classic Apex desert boot. 

Timelessly fashionable, this durable, full-grain
suede lace-up ankle boot is available in black
and tan. Simple and elegant, the iconic style can
be recognized internationally and worn with
versatile appeal for many occasions, and during
most any season. 

Designed to provide superior comfort, support 
and protection. All Apex footwear products are 
manufactured using the highest quality materials
and feature state-of-the-art functionality that
ensures optimal fit, plus enduring foot health.

5LCBSS

 Meets PDAC/A5500 Requirements

Model:  A500W Black / A501W Tan 
Sizes:  5 -11, 12, 13
Widths:  Medium (B/C), Wide (D/E), X-Wide (2E/3W)

Introducing

PAIGE

Features:
1 Slip resistant, rubber outsole for superior

traction and stability

2 Moisture wicking and temperature
regulating lining

3 Roomy, protective toe box

4 Reinforced heel counter for
supported rearfoot control

5 5/16” removable depth
 in two layers

6 Includes supportive, 
comfortable insoles for
superior fit

7 Rich, smooth, supple
 leather/suede uppers
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Available in march!

Order @ SafeStep.net | 800.956.1382

Features:
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