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There are any number of quotes we can use 

that pokes at the perpetual issue of clinicians 

using overly complex terminology when com-

municating with patients about their health. 

“One good analogy is worth three hours discus-

sion” - Dudley Field Malone

The better we are able to help a client 

understand what is happening to their body, 

what the purposes of our treatments are and 

how they are related, the more likely they are 

to take an active role in their health journey. 

I’ll be sharing some analogies that will 

hopefully a) demonstrate today’s thoughts in 

action, and b) help you explain some concepts 

to your patients

Before we dive into how we can develop, 

utilize and refine some analogies, I want to 

explore why it’s so relevant for us as clinicians 

to appreciate their utility. See Figure 1.

Regardless of what quote we’d choose 

to lean on, the overall message remains 

clear: Patient communication is essential for 

providing quality care and at times, forms the 

foundation of achieving a positive treatment 

outcome. 

If we are utilizing over-complex informa-

tion, delivering a tsunami of information and/

or not tailoring our communication to the per-

son sitting in front of us, for whatever reason 

(lack of understanding as to how to bridge the 

communication gap, ego, lack of time, lack of 

empathy, etc.), we’re short-changing not only 

our patients, but ourselves.

Patient-Centered 
Communication
Patient-centered communication (PCC) is a 

form of communication based on patient-cen-

tered care, which is “providing care that is re-

spectful of and responsive to individual patient 

preferences, needs, and values.” PCC allows 

for patients and healthcare providers to work 

together to make decisions. 

One element of PCC is ensuring that 

patients understand information about their 

health conditions, including achieving a 

shared understanding of the health issue and 

treatment. 

Clarity of the health information be-

ing delivered is an essential component of 

patient-centered communication. Provider 

PCC results in increased patient recall and 

satisfaction.1

Analogies may align with the concept of 

PCC because they can be used by providers to 

explain medical information to patients, with 

the goals of helping patients better understand 

medical information and working to generate a 

positive relationship with patients.

Effective communication extends far 

beyond the words we say, though they remain 

an important piece of the puzzle. 

A brilliant paper that outlines the im-

portance of clear communication, its various 

methods of delivery, and its impact on patient 

understanding quite well is: “Lived experience 

and attitudes of people with plantar heel pain: 

a qualitative exploration” by Cotchett et al.2 

Figure 2 is an infographic I’ve adapted 

from the elements of this qualitative paper. 

The paper aimed to gather patients’ perspective 

regarding their lived experience, attitudes, and 

educational needs in relation to plantar heel 

pain, in order to inform clinicians regarding 

the types of content that may be beneficial, 

and to guide how the provision of meaningful 

education may be delivered.

The results of the study identified people 

with plantar heel pain (PHP) who experienced 

uncertainty across multiple areas of their 

presentations, including their diagnosis, cause, 

prognosis, and treatment options. This resulted 

in participants reporting experiencing frus-

Guest Perspective

Effective Analogies to Improve 
Patient Understanding
By Talysha Reeve

Continued on page 11

Figure 1.
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Continued from page 9

tration and struggling to find an appropriate 

treatment plan to meet their needs. Looking a 

little closer at the result of the study:

• “Participants sourced information largely 

from health professionals but had variable 

experiences of how useful it was and how 

well it was provided.”

• “Participants also expressed the desire to 

have their pain eliminated and education 

delivered that was clearly communicated 

and individually tailored to their condition 

and needs.”

What can we take away from 
this?
Given a large volume of information provided 

to patients regarding PHP (and other patholo-

gies) comes from health professionals, we have 

a responsibility to ensure the quality of our 

communication and the quality of the informa-

tion conveyed is not only evidence-based, but 

also communicated in a way that is easy-to-un-

derstand, relatable, and meaningful to the 

client receiving the information.

This is where analogies may play a role...

Analogies
“A comparison between one thing and anoth-

er, typically for the purpose of explanation or 

clarification.” - Oxford Dictionaries

In healthcare, analogies can be used to 

enhance comprehension of medical concepts 

by comparing them to familiar or more easily 

understandable concepts. Analogies can be 

particularly useful when patients are deal-

ing with complex or difficult-to-understand 

health issues, as they can help patients better 

understand medical information and they may 

also serve to improve the provider-patient 

relationship. 

Analogies may serve as a form of pa-

tient-centered communication, as they may 

contribute to the desired goal of shared under-

standing, as well as increasing the clarity of the 

health information we are providing, which we 

now know, are both essential components of 

patient-centered care.

“Because PCC involves gearing treatment 

toward the desires of patients, and since so 

many participants indicated they find it helpful 

when providers use analogies, providers may 

want to consider incorporating analogies into 

their consultations.”1 

Analogies as Memorable 
Messages**
Analogies help patients remember by making 

complex or unfamiliar information more acces-

sible and understandable. Analogies may also 

help patients recall information, by creating a 

mental image or association that can be easily 

retrieved from memory.

“Memorable messages are verbal mes-

sages that are recalled for a long time and are 

perceived as influential. These messages are 

often brief, given by someone of higher status, 

Continued on page 13

Figure 2. Adapted from reference 2.
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are personally relevant, and delivered when the 

receiver needs help.” 3 In addition, analogies 

can help patients relate new information to 

something they already know, making it easier 

to remember and apply in the future. 

Example 1: Central Pain Processing
Analogy: When we experience pain, it’s like 

receiving a notification on our phone. 

For a notification (pain) to occur, some 

new information has been generated within the 

phone or app (nociceptive input). 

Our phone then lets us know about the 

new information via a notification (pain).

Normally, the notification is accurate and 

goes away once we’ve addressed it. However, if 

the phone’s settings are altered, it might start 

giving too many notifications for small things, 

or it might keep showing old notifications even 

after they’ve been dealt with. 

Similarly, in altered central pain process-

ing, the brain’s “notifications” about pain can 

become exaggerated or persistent, even when 

there’s no longer a need for them.

Example 2: Functional Ankle Instability
Analogy: Have you ever sprained your ankle 

and felt like it was wobbly or unstable after-

ward? That’s what we call functional ankle 

instability (FAI). Part of what can contribute 

to this are changes in our nervous system 

(somatosensory system), nerve conduction 

velocity, and reaction time (H-reflex).

How our body controls muscles and 

movements (ie, stopping us from rolling our 

ankles), we have sensors in and around the 

ankle that tell our brain where our ankle is 

relative to the environment around us, like the 

evenness of the surface we’re walking on or if 

there are any rocks, and they also tell us how 

our ankle is moving relative to all of this.

So, these sensors send information to the 

brain, then the brain sends information back 

that controls muscles and keeps us stable. 

If we’ve rolled our ankle before, what can 

happen is the speed in which the signals get 

from the ankle to the brain and back again can 

slow down as well as the information that is 

being sent just isn’t as clear, like having bad 

mobile phone reception. 

So, what this means is that normally (ie, 

we don’t have FAI), if our foot was moving into 

a position where we might roll our ankle, the 

ankle can talk to the brain quickly, and then 

the brain can understand the information and 

then reply to the ankle fast enough so that our 

muscles can react and stop us from rolling our 

ankle. But in FAI this often doesn’t happen fast 

enough and the information that is sent can be 

a bit jumbled. 

** Remember that these are just exam-

ples and depending on the client more or less 

information may be required, as well as other 

information relating to their condition, clinical 

presentation &/or treatment **

Clinical Application / Take-
Aways
Analogies can be utilized in face-to-face and 

written formats, though some evidence sug-

gests that written format may be slightly more 

beneficial to enhance objective understanding. 

Therefore, we can consider providing written 

synopses of the information we’ve presented 

with our analogies to patients at the end of 

our consultation, or steer them toward other 

resources that may enhance their understand-

ing (eg, Explain Pain, 2nd Ed4). 

It may serve us to consider developing 

and using analogies (as well as some resourc-

es), that we can lean on in particular situa-

tions, such as when a health issue is new to 

a patient (eg, new diagnosis), is complex (eg: 

explaining pathophysiology, etc.) or is difficult 

to understand (ie, physiology, pathophysiology, 

and treatment effects in general...). 

By using analogies in a conscientious 

manner, we may be able to have an increased 

positive impact on our patient interactions, 

their understanding, and ultimately, their 

treatment outcomes. 

As always, I’d love to hear your thoughts 

on this. 

Talysha Reeve is a musculoskeletal podiatrist 

and clinical educator in Adelaide, South Aus-

tralia. LER thanks her for allowing us to reprint 

this edited column from her newsletter, Progres-

sive Podiatry Project on LinkedIn. https://www.

linkedin.com/in/talyshareeve/recent-activity/

newsletter/
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Meeting Highlights 2023 UIP World Congress & AVLS 37th Annual Congress

This international event devoted to venous and lymphatic medicine was sponsored by the American Vein & 
Lymphatic Society together with the American Venous Forum, Canadian Society of Phlebology, Mexican Academy 
of Phlebology & Lymphology, and Union of International Phlebotomy. Lower Extremity Review thanks the combined 
organizations and the authors for granting reuse permissions for this information. Please note minor editing has 
occurred for clarity and/or brevity.

VENOUS LEG ULCERS AND 
CONCOMITANT LYMPHEDEMA 
By M. Mark Melin, Caroline Fife, Marlin Shul, Monika Gloviczki, 

Adelaide Herbert, Heather Barnhart (Hettrick), Amy Kaufman, Karen 

Andrews, Sandra Rosenberg

Venous Leg Ulcers: Make the Correct Diagnosis
To achieve the best outcomes for patients with venous leg ulcers (VLU), 

a definitive and accurate diagnosis must be achieved. Many papers 

regarding VLU management assume a simplicity in the diagnosis given 

the relative commonality, neglecting the associated lymphatic dysfunc-

tion resulting in chronic lymphedema and the associated difficulty 

in health with venous axial ablation alone and subsequent potential 

for higher recidivism rates. To maximize a national effort to improve 

sustainable outcome improvements in VLU collaborative management, 

bridging the existing gaps between vein and wound centers requires 

leveraging enhanced education endeavors and integrating databases to 

document improvement in validated Societal guideline utilization. Two 

potential databases that could serve this purpose are the US Wound 

Registry and the American Vein & Lymphatic Society (AVLS) Patient 

Reported Outcome (PRO) Venous Registry databases.

Database integration requires a common shared clinical definition 

of VLUs and accurate consistent identification and documentation of 

veins treated. Clinical VLU diagnosis would first exclude the presence of 

tendon or bone in the wound bed, as this typically would be indicative of 

atypical ulcers (peripheral arterial disease, pyoderma gangrenosum, vas-

culitis, neoplastic, vasculopathic, infectious). Organ dysfunction (cardiac, 

pulmonary, renal, hepatic), obesity and edema-genic medications result-

ing in significant lower extremity edema and ulceration must also be 

identified and corrected given that venous axial ablation in these clinical 

scenarios is unlikely to achieve expected outcomes of wound closure and 

carry a higher association complication rate. The clinical characteristics 

September 17–21, 2023 • Miami Beach, FL

Continued on page 16
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of a true VLU are typically epidermal and dermal loss extending into the 

subcutaneous tissues, ranging from limited wounds along the medial calf 

to near circumferential dermal loss. Duplex venous reflux ultrasound 

evaluation identifies axial and/or deep venous reflux with associated 

branch varicosity incompentency and potentially refluxing perforating 

veins. 2023 AVLS PRO data demonstrated 85% of leg wounds are 

venous in origin and 97% possess surgically correctable disease in 1,794 

unique subjects (1,878 limbs). Significant gaps in AVLS PRO data are 

documentation of mixed ulcers (presence of peripheral arterial disease), 

a diagnosis of diabetes (estimated prevalence rate 10-15% in VLUs), 

and accurate identification of atypical ulcers, all factors that may impact 

decision making for reflux intervention and impair outcomes. This gap 

could be potentially bridged with integration of US Wound registry data 

points that include these critical components in wound assessment.

Lymphedema: a Vastly Underdiagnosed Condition
The lymphedema component of VLUs remains vastly underdiagnosed, 

underrecognized, and undertreated. The US Wound Registry identified 

29,298 patients with venous stasis or venous insufficiency as of October 

2015, representing 24.3% of all patients in the registry. Of this group, 

4,029 patients were simultaneously diagnosed with lymphedema, 

although this likely represents a gross underestimation at only 13.7%. 

By definition, all patients with VLUs have lymphatic dysfunction as 

demonstrated in Near Infrared Fluorescence Imaging (NIRFLI). VLUs 

were noted to be the leading cause of secondary lymphedema diagnosis 

at a tertiary referral center, not the diagnosis of cancer associated lymph-

edema. The integrated collaborative and data collection enhancement 

of both the US Wound Registry and the AVLS PRO databases could 

vastly improve the appropriate diagnosis of lymphatic dysfunction/

lymphedema as a critical component of “phlebolymphedema,” creating 

new measures of treatment documentation and outcomes determination. 

Lymphedema education, therapeutic feedback and documented potential 

patient quality of life outcomes with respect to VLU and lymphedema 

therapies could have vast health care economic implications. Successful 

lymphedema of venous etiology management benefits from a Certified 

Lymphedema Therapist (CLT), a persistent relative novelty for many 

vein and wound centers. Lymphedema pump utilization in CLT “deserts” 

may be assistive. Underrecognized components that would benefit 

from additional research within databases include micronutrients that 

enhance endothelial function (B vitamins, Vitamin D, arginine), diosmin 

Micronized purified flavonoid fractions (MPFF), other venotonic/lym-

photonic therapeutics, and endothelial glycocalyx restorative and regen-

erative interventions (Sulodexide, diosmin, MPFF), assessment of single 

nucleotide polymorphisms (SNPS) and other genetic/epigenetic factors.

TAKEAWAYS

Vein and wound center patient treatment goals are aligned; improve 

patient outcomes and quality of life.

• Significant gaps are present in accurate clinical diagnosis, exclusion 
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of atypical leg ulcerations for venous ablation, recognition of mixed 

venous ulcerations, the recognition and appropriate treatment 

of lymphatic dysfunction/lymphedema with integrated CLT 

management.

• The US Wound Registry and the AVLS PRO databases are both 

nationally recognized resources, providing Society level information 

to clinicians.

• If we are to bridge the gap to truly new levels of holistic and 

systemic patient care metric achievements, we must bridge datasets 

to harvest the highest yield. The opportunity to improve patient care 

for those suffering with VLUs and lymphedema is at hand and with 

a renewed sense and purpose of venous, lymphatic wound and CLT 

leadership. 

Source: Melin MM. Fife C, Shul M, Gloviczki M, Herbert A, Barnhart 

(Hettrick) H, Kaufman, Andrews K, Rosenberg S. Venous Leg Ulcers and 

Concomitant Lymphedema: Bridging the Gap in Diagnosis and Treat-

ment of Dual Dysfunction Within Vein and Wound Care Centers. Poster 

presented at 2023 Union of International Phlebotomy World Congress 

and 37th Annual Congress of the American Vein & Lymphatic Society. 

Sept. 17-21, 2023; Miami Beach, FL.

NATURAL ZINC ION BASED TECHNOLOGY 
FOR NEXT GENERATION COMPRESSION 
AND WOUND CARE DEVICES 
By Cristina Acevedo, PhD; Ian Crane; Rohit Kankaliya; Rajib Mondal, 

PhD; Albert Ortega; Kevin Urman, PhD

Material selection can strongly impact medical device performance and 

patient experience. Selection of the optimum materials in combination 

with the design, will influence how the device performs in promoting re-

covery, increasing lymphatic fluid, regulating moisture and temperature, 

providing lasting antimicrobial, antifungal and/or antiviral performance, 

skin soothing, amongst many others. These additional performance 

benefits cannot come at the cost of having a negative impact on the 

skin or environment by the use of harsh chemicals. The expectation is 

a shift toward a cleaner, more pure solution that reduces the number of 

chemistries applied and only uses a natural ingredient. 

Medical compression therapy is commonly used as either first line 

of defense or to treat various stages of venous lymphatic disease. How-

ever, adverse events and contraindications have been reported related to 

compression therapy. In a recent review article, skin irritation, allergic 

skin reaction, discomfort and pain, forefoot edema and lymphedema, 

bacterial and fungal infection were described as non-severe adverse 

events, while soft tissue damage necrosis, nerve damage, arterial im-

pairment, venous thromboembolism, and cardiac decompensation were 

described as severe events. Majority of events were found to occur very 

Continued on page 19
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rarely (<1/10,000 cases), except skin irritation and discomfort & pain 

which were reported as common incidences (>1/100 to <1/10). Devel-

oping non-skin irritation materials that reduce edema while optimizing 

patient comfort could help avoid these common adverse effects, and 

ultimately improve patient compliance. 

Methods
A novel polymer based on high performance nylon which incorporates 

and maintains zinc in its ionic form at molecular level was developed. 

The polymer was converted into different forms with different features 

without any additional coating, chemical or textile processing to: 1) offer 

design flexibility of compression devices and modern wound dressings, 

2) provide non-cytotoxic antimicrobial material to not compromise 

healthy skin. Nonwoven and knit materials with this novel polymer were 

constructed and evaluated for antimicrobial efficacy against significant 

pathogens using industry stand ISO20743. Cytotoxicity was investigat-

ed using “MEM Elution Test”. To determine the irritation potential of a 

test material, each were evaluated against the skin and wear trial was 

conducted to verify real use application. 

Results
Novel Polymer:  Zinc ions were embedded in the polymer matrix 

during the polymerization process. The active ingredient was distrib-

uted throughout the polymer matrix without forming particulates, as 

confirmed by SEM photos (Fig 1). This process is possible due to the 

chemical compatibility between zinc ions and monomers used to pro-

duce nylon 6,6.

Different form factors were constructed for easy incorporation into 

compression devices or wound dressings. Unlike topical coated products, 

zinc retention analyses per inductively coupled Plasma Spectroscopy 

demonstrated that the embedded zinc ions remain in the polymer after 

>100 machine wash cycles per AATCC protocol (Fig 2).

The antibacterial efficacy varied depending on the forms used and 

bacterial species. This technology demonstrated high effectiveness against 

most of the strains tested in both sensitive and multidrug resistant 

isolates: Log 1-Log 8 according to ISO20743. Antibacterial efficacy was 

similar after washing for most strains tested, with exceptions observed. 

Skin Testing: Material A, B, and knitted fabric with 8% spandex 

(Material C) show non-cytotoxicity during MEM elution test using L929 

cells. The same materials were utilized in a Human Repeat Insult Patch 

Test to evaluate skin irritation: 100% of the subjects showed no reaction 

according to the International Contact Dermatitis Research Scoring 

Group scale (Fig 3). 

Wear Trial: A compression sock with zinc ion embedded texturized 

nylon 6.6 yar was constructed and confirmed antibacterial efficacy. In the 

same facility, they constructed a sock with their current yarn. The null 

hypothesis stating that the Acteev compression sock is not different was 

rejected (P=0.5) (Fig 4).

Conclusion
Substrates using novel zinc ion embedded nylon antimicrobial technology 

demonstrate that zinc can be incorporated into the polymer, reducing chem-

icals in the finishing process. These materials have been dermatologically 

tested. This technology can potentially reduce irritation associated with 

compression devices, offer odor protection and keep products clean from 

bacteria. Wear trials indicate a significant preference for this technology 

over controls. Further study in a clinical setting is recommended. Figure 1. Novel Zinc Polymer

Figure 2. Zinc Retention After Washing

Continued on page 21
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Source: Acevedo C, Crane I, Kankaliya R, Mondal R, Ortega A, Urman K. Natural Zinc Ion Based Technology for Next Generation Compression and 

Wound Care Devices. Poster presented at 2023 Union of International Phlebotomy World Congress and 37th Annual Congress of the American Vein & 

Lymphatic Society. Sept. 17-21, 2023; Miami Beach, FL.

CHRONIC LIPODERMATOSCLEROSIS IN 
A PATIENT WITH FUNCTIONAL VENOUS 
DISEASE 
By Preshy Varghese, MBBS, MMed, FRCS, FRACGP

Case Report
70-year-old man with a BMI of 57.1 presenting with bilateral symptom-

atic tributary varicose veins, chronic lipodermatosclerosis and venous 

ulcers of both lower limbs. There was no history of DVT or PE. He 

has central obesity with overhanging anterior abdominal wall. Duplex 

ultrasound showed no GSV or SSV reflux, deep venous thrombosis, 

reflux or obstruction. Duplex ultrasound revealed only reflux of tributary 

veins from GSV and SSV. He has been treated by ultrasound-guided 

sclerotherapy with 1% STS foam of incompetent tributary veins and 

thigh high class 2 (30mm Hg) compression stockings. He continued to 

wear compression stockings for 4 months. After 4 months his leg edema 

has improved, and the ulcers healed. 

In the absence of obstruction or reflux in the superficial or deep 

veins in the lower limbs, he was considered to have functional venous 

disease causing lipodermatosclerosis and ulcers. 

Discussion
Functional venous disease can be described as the situation in which 

symptoms and signs typical of venous hypertension [are present] in 

the absence of overt venous pathology. The increased intra-abdominal 

pressure in morbidly obese patients would cause an elevated iliofemoral 

venous pressure by 20cm H20 which transmits via incompetent femoral 

veins causing venous stasis in the lower limbs. The decreased vein wall 

tone and stasis microangiopathy are associated with the symptoms 

(heaviness, tension, and pain) and signs (lower-limb edema, hyperpig-

mentation, lipodermatosclerosis, and venous ulcers) of venous hyperten-

sion in the absence of superficial or deep vein refluxes. The association 

of increasing limb symptoms with increasing obesity suggested that the 
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Lipodermatosclerosis and ulcers;  4 months after treatment. 

L GSV Duplex & Spectral Doppler

Figure 3. Figure 4.
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obesity itself contributes to the morbidity. This resistance to the venous 

drainage can be overcome with appropriate compression. If available, 

short stretch compression would further improve venous drainage. 

Source: Varghese P. Chronic Lipodermatosclerosis in a Patient with Func-

tional Venous Disease. Poster presented at 2023 Union of International 

Phlebotomy World Congress and 37th Annual Congress of the American 

Vein & Lymphatic Society. Sept. 17-21, 2023; Miami Beach, FL.

 

INNOVATIVE COMPRESSION 
TECHNOLOGY MAY REDUCE HOSPITAL 
VISITS AND IMPROVES SELF-CARE IN 
VENOUS LEG ULCER PATIENTS
By Andreas Nilsson and Josefin Damm

The cost of treatment, such as nursing time required for application of 

products and the number of clinical visits, is a significant expense in 

venous leg ulcer (VLU) care.

Objectives: This study aimed to evaluate the efficacy of an innova-

tive compression technology that delivers a well-defined pressure, invari-
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ant of applier skills, leg shape, and without the need for reapplications 

due to edema reduction. 

Methods: This study included 7 female patients (age 64-90) with 

active VLUs. Four had a history of recurring VLUs ranging from 2 to 

more to than 10 years, with wound healing time between 6 to 8 months. 

Two patients required skin grafting before compression treatment 

started. The compression products, both bandages and stocks, use a 

patented technology that always guarantees the correct pressure. The 

wound dressing used adheres to superficial wounds and can stay on 

until healing is achieved.

Results: The wound healing times were short compared to the 

patients past VLU history. Even the largest wound, 36cm2, healed in 7 

weeks, compared to previous wound healing times exceeding 24 weeks. 

It was estimated that the number of visits to the clinic was reduced 

by more than 50%. This was due to the use of a wound dressing that 

required fewer changes in combination with the compression technology 

that did not require frequent reapplication to maintain the correct pres-

sure, not even when edema reduction occurred. Patients who presented 

with edema demonstrated a substantial reduction in swelling.

The patients reported no pain in the treated wound during their 

first post-treatment checkup. Furthermore, the patients reported in-

creased activity levels and improved self-management compared to stan-

dard compression treatment. One patient reported being able to handle 

donning and doffing of a compression stocking for the first time.

Conclusions: The treatment was effective and well-tolerated by the 

patients. Reducing the clinic visits by half highlights the important of 

utilizing new wound care technologies.

The controlled compression also allowed for inclusion of patients 

with somewhat impaired arterial circulation and type 1 and 2 diabe-

tes. Hence, treatment is possible for patient groups that rarely receive 

compression.

Some patients and their relatives were able to learn how to apply 

the compression bandage themselves, following the visual guidelines. 

They were also able to don and doff the compression stocking. Self-care 

is an important factor when it comes to quality of life. Confirmation by a 

larger study is needed.

In conclusion, controlled compression has the potential to reduce 

the number of hospital visits, improve cost-effectiveness and allow for 

better self-care. 

Source: Nilsson A, Damm J. Innovative Compression Technology May 

Reduce Hospital Visits and Improves Self-Care in Venous Leg Ulcer Pa-

tients. Poster presented at 2023 Union of International Phlebotomy World 

Congress and 37th Annual Congress of the American Vein & Lymphatic 

Society. Sept. 17-21, 2023; Miami Beach, FL.
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ShortTakes From the  LITERATUR
EXERCISE TRAINING MODES LOWER 
RESTING BLOOD PRESSURE

In an effort to establish an optimal antihypertensive exercise prescription, 

researchers from Kent, England, conducted a large-scale pairwise and 

network meta-analysis on the effects of various exercise modes on resting 

blood pressure. They looked at 270 randomized controlled trials with 

more than 15,800 patients. Significant reductions in resting systolic and 

diastolic blood pressure were demonstrated; rank order of reductions is 

shown in the figure. In a secondary analysis, they noted that isometric 

wall squats and running were shown to be the most effective submodes 

for reducing both systolic and diastolic blood pressure.

Source: Edwards JJ, Deenmamode AHP, Griffiths M, et al. Exercise 

training and resting blood pressure: a large-scale pairwise and network 

meta-analysis of randomised controlled trials. Br J Sports Med. 2023 

Oct;57(20):1317-1326. doi: 10.1136/bjsports-2022-106503.

INFLAMMATORY MARKERS IN DIABETIC 
FOOT INFECTIONS
This meta-analysis of 10 studies with 785 patients confirmed the significant 

association between diabetic foot infection and 3 inflammatory markers: 

white blood cell (WBC) count, C-reactive protein (CRP) level, and procal-

citonin (PCT) level. The meta-analysis indicated that mean WBC count 

(standardized mean differences [SMD]: 0.51, 95% CI: 0.23, 0.79; P < 

.0001), mean CRP level (SMD: 1.05, 95% CI: 0.60, 1.50; P< .0001) and 

mean PCT level (SMD: 0.80, 95% CI: 0.36, 1.24; P < .0001) were higher 

in patients with DFIs. While differences were statistically significant, fun-

nel plots indicated the existence of publication bias.

Source: Wang YT, Zhang LX, Li Y, Zhao J, Chen HL. Inflammatory markers 

in diabetic foot infection: a meta-analysis. Wounds. 2023 Dec;35(12):425-432.

USE OF REMOVABLE BOOT VS CAST 
AFTER ANKLE SURGERY: COST-
EFFECTIVENESS VS QOL   
In a unique combined study, researchers from multiple institutions across 

the United Kingdom compared a removable boot with plaster cast for the 

treatment of ankle fractures 2 weeks after surgery with weight bearing 

as able. They used data from 243 trial participants and reviewed medical 

notes to estimate costs from both the National Health Service (NHS) and 

Personal Social Services (PSS). In addition, the study was strengthened 

by a nested qualitative study that explored the impact of both treatments 

on participants’ activities of daily living. Primary outcome was quality-ad-

justed life years (QALYs).

The boot group cost, on average, was ₤88 (CI ₤22 to ₤155; 

[$112USD; CI $28 to $197]) per patient more than in the plaster cast 

group from the payer perspective (NHS and PSS). When including all so-

cietal costs, the boot saved, on average, £676 per patient (95% CI −£337 

to £1689). Although there was no evidence of a QALY difference between 

the groups (−0.0020 (95% CI −0.0067 to 0.0026)), the qualitative 

findings suggest participants felt the boot enhanced their quality of life. 

Patients in the boot felt more independent and empowered to take on 

family responsibilities and social activities.

The authors concluded that while the removable boot is slightly 

more expensive than plaster cast for the NHS+PSS payer at 12 weeks 

after surgery, it reduces productivity losses and the need for informal care 

while empowering patients. Given that differences in QALYs and costs to 

the NHS are small, the decision to use a boot or plaster following ankle 

surgery could be left to patients’ and clinicians’ preferences.
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Source: Baji P, Barbosa EC, Heaslip V, et al. Use of removable support 

boot versus cast for early mobilization after ankle fracture surgery: cost-ef-

fectiveness analysis and qualitative findings of the Ankle Recovery Trial 

(ART). BMJ Open 2024;14:e073542. doi:10.1136/bmjopen-2023-073542

TAA IN PATIENTS AGE <50: MIDTERM 
OUTCOMES
In a chart review that spanned 2000-2017, researchers from Duke 

University looked at 58 patients who underwent primary total ankle 

arthroplasty (TAA) (average age at surgery 43.3 years) and had mini-

mum clinical follow-up of 5 years. They found that 11 required additional 

surgery related to the TAA; 6 patients (10.3%) required bone grafting 

of peri-implant cysts; 3 patients (5.2%) required gutter debridement; 

and 1 patient underwent complete revision of metal components. They 

concluded that cases they were able to study had generally maintained 

improvement in functional scores and thus far had relatively low rate of 

secondary surgeries. 

Source: Giambelluca L, Umbel B, Anastasio A, Kim B, DeOrio J, Easley 

M, Nunley JA. Outcomes After Total Ankle Arthroplasty in Patients 

Aged ≤50 Years at Midterm Follow-up. Foot Ankle Int. 2024 Jan 

28:10711007231221995. doi: 10.1177/10711007231221995

PREDIABETES PATIENTS PREFER LIFE-
STYLE INTERVENTIONS

In the age of personalized medicine, clinicians are trying to better under-

stand not only patient preferences and values, but expectations as well. 

This systematic review examined 18 studies involving 17,240 patients 

with prediabetes to spot trends to facilitate clinical decision-making about 

how best to prevent disease progression. While preferences varied widely, 

the study found 3 certain trends:

1.  People with prediabetes prefer exercise and nutrition therapies 

compared to drug therapy. In particular, metformin had a very bad 

reputation that the authors encouraged clinicians to address head on.

2.  People with prediabetes expect intensive lifestyle interventions 

guided by professionals. The challenge, however, is that many 

individuals have a limited understanding of lifestyle changes and 

that preferences for lifestyle changes are influenced by a variety of 

factors, such as age, gender, income, etc. 

3.  Effective communication between healthcare providers and patients 

with prediabetes will be crucial for the successful implementation 

of lifestyle changes to prevent diabetes. The authors encouraged 

providers to focus on establishing communication channels to help 

patients increase their knowledge of the disease.

The authors conclude that individuals with prediabetes hope to 

receive comprehensive counseling from professionals as they battle their 

disease.

Source: Ren Z, Xu X, Yue R. Preferences and Adherence of People with 

Prediabetes for Disease Management and Treatment: A Systematic 

Review. Patient Prefer Adherence. 2023;17:2981-2989. doi: 10.2147/PPA.

S437267.

CAPRINI RISK SCORE & VARICOSE VEIN 
ABLATION
The incidence of venous thromboembolism after ablation of superficial 

varicose veins is 3.4%, predominantly due to asymptomatic endovenous 

heat-induced thrombosis (EHIT) and deep vein thrombosis (DVT), and 

significantly correlates with the Caprini Risk Score.

Source: Lobastov KV, Shaldina MV, Matveeva AV, et al. The correlation 

between Caprini score and the risk of venous thromboembolism after 

varicose vein surgery. Int Angiol. 2023;42(6):477-487. doi: 10.23736/

S0392-9590.23.05050-2.
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By Jay Segel, DPM, & Sally Crawford, MS

New technology allows new 
findings
Stack height is the amount of material between 

one’s foot and the ground. As stack height, by 

definition, speaks to the amount of organized 

material between a 3-dimensional foot of limited 

mass and the relatively unlimited mass of any 

2-dimensional support surface on which it func-

tions, it will have a considerable and primary ef-

fect on gait and balance. Research has presented 

us with at least 2 different perspectives on the 

impact of stack height on walking biomechanics. 

First, stack height accomplished with forgivable 

material has been positively associated with 

shock absorption and recovery, but second, also 

with instability, moving the foot vertically away 

from its base of support. Given the recommen-

dation for continued intervention between a 

vulnerable foot and its support surface, our 

objective was to examine what Computer-Aided 

Gait Analysis (CAGA) can tell us about the 

impact of stack height in some of today’s “recov-

ery” sandals, namely OOfos® OOmega OOlala 

sandals and the brand’s OOriginal sandal. 

OOfos’ 2022 women’s model of OOmega 

OOlala sandals adds a mega midsole, giving it a 

significantly higher height across the entire sole, 

whereas stack height for the women’s OOriginal 

is much less (Figure 1). An elevated stack height 

is postulated to contribute to shock absorption 

with limited change in biomechanical accom-

modation. Prior studies have shown that stack 

height does not correlate to impact mechanics,1 

so verifying this as well as expanding upon the 

investigation to understand more regarding 

stability of the different OOfos’ sandals is of 

interest. 

What We Did
All walking tests were completed on a medical 

grade, outfitted treadmill. Gait, temporospatial, 

and center of pressure parameters and graphs 

were obtained using the research grade Zebris 

FDM-T Treadmill (Zebris1 Medical GmbH, 

Germany) fitted with an under-belt platform 

consisting of 10,240 force sensors, each approx-

imately 1 cm × 1 cm. During walking and stand-

ing reactive-normal force in directions x, y and z 

are recorded by the sensors at a sampling rate of 

120 Hz. Due to the high density of the sensors, 

the foot is mapped at a high resolution to facil-

itate even subtle changes in force distribution. 

Timing can also be monitored and standardized 

in a fashion allowing adequate repeat testing. 
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Figure 1.

OOmega Higher Across Entire Sole OOriginal
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Figure 2. Posterior shift in single support center of pressure cyclogram.

Continued from page 29

Within-day reliability testing on the system is 

5% or less.2 Dedicated Noraxon MyoResearch 

Software 3.20 running dynamic hardware 

configurations in expert 10 zone expert mode, 

integrated the force signals and provides 2D/3D 

graphic representation. Additionally, synchro-

nized to the pressure outfitted treadmill were 2 

streaming slow-motion high-definition cameras 

(Logitech C 920).

With the gait raw force data that was 

available, normalized gait cycle force curves 

were possible to construct, representing an 

average summary of every tested step as well 

as variability between the steps. Using the 

analyzed metrics from the average of each step, 

left and right calculations of all parameters were 

possible, enabling comparisons, side-to-side, 

and variability within each parameter between 

steps.3,4

All computer-aided gait parameters were 

compared between 30-second walking tests 

in OOmega (n=20) and OOriginal sandals 

(n=20) (100% female, with mean age 31.5yrs 

+/- 15). Paired sample t-tests were used to 

compare the means of gait parameters between 

the tests. The t-test is a method that determines 

whether 2 population conditions are statistically 

different from each other. 

Mean percentage differences in gait pa-

rameters and p-values were computed for each 

gait parameter variable to assess the statistically 

significant gait parameters. All the variables 

that yielded a p-value of <0.05 were noted as 

statistically significant.

Key Findings
Spatial Stability: OOmega walking averages 

for the anterior/posterior axis of the center of 

gravity cross-over resulted in a more posterior 

cross-over point (p=0.02794) with improved 

consistency of this point through all walking 

trials (p=0.0427) (Figure 2). One might pos-

tulate that the reverse would be expected given 

findings of walking in heels or elevated woman’s 

wedges. In raised woman’s shoes, pressures are 

shifted to the forefoot. A more anterior pressure 

position is typically noted with forward leaning, 

forefoot dominance (not great on the metatar-

sals) or footwear with high rocker, speed boards, 

or forefoot propulsive technology; none of which 

is included in OOfos footwear. Given OOmegas 

had a statistically significant posterior cross-over 

point, the reverse is true, and an improved heel-

to-toe pattern of loading was encouraged given 

the stack was consistent across entire sole.

The step-to-step changes in base of 

support, or step width variability, resulted in sig-

nificant decreases with OOmega (p=0.037214; 

Figure 3). Null hypothesis for step width was 

rejected but accepted for variability. Unchanged 

step width measures with improved variability 

between strides indicates more stable transi-

tions. 

Kinetic Stability: A reduced variability in 

force through single support phase of gait was 

measured in OOmega walking tests, indicat-

ing no loss in stability with OOmega sandals 

(p=0.043046 for left and p=0.067596 for 

right). (Figure 4)

There was no significant difference in 

length of the single support phase or stance 

phase, which helps pinpoint difference only to 

variability. The null hypothesis was rejected and 

phasic patterns remained the same between 

models with both stack height measures.

Timing of Gait: Further comparative 

evaluation makes evident another set of findings 

that includes improved duration and timing of 
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Figure 4. Ground Force Reaction patterns with shaded area representing 1 standard deviation.

Figure 3. Average pressure plots from walking trial indicating reduced variability in step width.
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gait events while walking in OOmega sandals 

(Figure 5). The start times and peak pressure 

percent through the forefoot resulted in signifi-

cant outcomes. The initial point in the gait cycle 

when pressure commenced in the forefoot zones 

(pink, yellow, light green, light blue, and purple) 

began later in the gait cycle through walking 

trials in OOmega (p< 0.02) which is consistent 

with enhanced gait patterns. 

Duration, or amount of time in the gait 

cycle spent in each zone where the sole’s surface 

is in contact with the treadmill, was significantly 

decreased, however. The most significant dura-

tion reduction was through the central region 

of the forefoot (light green), more specifically 

where the 3rd metatarsal head might engage 

OOfos’ patented OOfoamTM (p<0.001). A short-

er duration may relate to changed roll through 

mechanisms and potentially shorter durations 

of pronation. A more optimal shock absorption 

sandal might tend to create shorter, decreased, 

or more economical durations through the sole. 

This decreased duration was revealed in this 

study with great statistical significance.

The only zone where this was not the case 

was the left lateral heel. The result is interesting 

as it manifested only in the left lateral heel, not 

the right. The side difference found across the 

20 trials may be indicative of increased duration 

of shock absorption provided by the OOmegas, 

and thus also suggests accommodation for 

potential limb length discrepancies of a shorter 

left side, irrelevant to the category or function 

through walking (closed chain kinematics). 

Lateral heel impact position speaks to im-

proved pronation to absorb shock and typically 
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Figure 5. Zone Display overlaid on sole with average center of pressure gait line identifying expected loading 
path through sole
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the left pronation is lacking when compared to 

right, the usual culprit being right hip tightness. 

There may be a beneficial accommodative 

aspect that is enhanced with the increased stack 

height and OOfoam material mechanics through 

the heel. Previously, we described that “patients 

with [limb length discrepancy] are expected to 

exhibit a compensated (weight-bearing) long-

leg pattern during gait, typically visualized as 

foot abduction, pronation, and dorsiflexion.”5 

We know that if your right hip is tighter, it 

could potentially cause your right foot to turn 

outwards more. This is because the way our 

hips move and align can directly affect how our 

legs and feet position themselves. So, no matter 

the stem of the issue the additional height of the 

OOmega manages the outcome.

Assessment & Intervention 
Outcomes
In conclusion, OOmega sandals did not encour-

age center of gravity instability when examining 

spatial gait parameters. Walking in OOmega 

sandals does not rock center of gravity forward 

or significantly lateral; instead distance and vari-

ability of center-point between steps decreases. 

In terms of kinetics, the off-loading and 

force variability through single support phase 

in OOmegas was reduced, indicating that more 

stable mechanics were encouraged. No changes 

in length of single support or stance phase were 

measured, nor variability of stance. These sim-

ilarities help validate that the OOmega sandals 

may encourage smoother, more stable, single 

support force transitions, without impacting the 

rest of the gait cycle.

Lastly, forefoot sandal sole ground me-

chanics were enhanced based on timing and du-

ration through the metatarsals and off the toe in 

OOmega sandals. Walking in OOmega sandals 

shifted pressure initiation later in the gait cycle, 

even as propulsion off toes and differences in 

stance were negligible. There was increased 

duration and impulse through the lateral heel 

portion of sole. Such pronation at contact helps 

manage ground reaction forces and thanks to 

the added shock absorbing material through the 

sole of the OOmega sandals, this is an advanta-

geous difference in walking gait when compared 

to OOriginal.  

Jay Segel, DPM, is a Podiatrist, Biomechanist, 

Orthotic and Gait Analysis Specialist, in Mar-

tha’s Vineyard, MA.

Sally Crawford, MS, is a Biomedical Engineer, 

technology expert and data manager in Omaha, 

NE.
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By Mathias B. Forrester, BS

Background: Between two and three million 
work-related injuries occur in the United States 
(US) each year. A portion of these injuries involve 
the lower extremity. The US Department of Labor 
Occupational Safety and Health Administration 
(OSHA) collects information on work-related inju-
ries and provides the information in several data 
sources. The objective of this study was to describe 
severe work-related lower extremity injuries includ-
ed in one of these data sources.

Methods: The OSHA Severe Injury Reports 
database includes severe work-related injuries 
involving an amputation, in-patient hospitalization, 
or loss of an eye. Severe Injury Reports involving 
lower extremity injuries during 2015-2022 were 
identified, and the distribution of cases by various 
factors was examined.

Results: A total of 17,170 severe work-related low-
er extremity injuries were identified, representing 
21.6% of the 79,351 total Severe Injury Reports. 
The number of severe work-related lower extremity 
injuries increased each year during 2015-2019 
for an overall increase of 24% between 2015 and 
2019. The number of lower extremity injuries de-
clined 19% during 2020 and then increased slightly 
during 2021 and 2022. The most frequently injured 
body parts were the leg (not otherwise specified) 
(29.2%), ankle (15.3%), lower leg (14.3%), and 
foot (13.6%). The specific injuries were fractures 
(64.4%); nonspecified soreness, pain, or hurt 
(9.7%); cuts or lacerations (4.7%); amputations 
(4.6%); crushing injuries (2.7%); and other speci-
fied injuries (13.8%).

Conclusion: Severe work-related lower extremity 
injuries occurred in over one-fifth of the total 
Severe Injury Reports. The most frequently injured 
lower extremity body parts were the ankle, lower 
leg, and foot. Fractures were reported in almost 
two-thirds of the severe work-related lower extrem-
ity injuries.

Between two and three million work-related 

injuries occur in the United States (US) each 

year. According to the US Department of Labor 

Bureau of Labor Statistics (BLS), private indus-

try employers reported over 2.3 million nonfatal 

occupational injuries in the US in 2022. These 

injuries occurred in a wide variety of industries 

and resulted from a variety of events.1 A portion 

of these injuries involve the lower extremity.

The US Department of Labor Occupational 

Safety and Health Administration (OSHA) col-

lects information on work-related injuries and 

provides the information in several data sources. 

The objective of this study was to describe 

severe work-related lower extremity injuries in 

one of these data sources that includes informa-

tion on the injured body part.

Methods
Since January 1, 2015, OSHA requires employ-

ers under the agency’s authority to report all se-

vere work-related injuries. Severe Injury Reports 

are to be submitted if the injuries involved an 

amputation, in-patient hospitalization, or loss of 

an eye. Submission of Severe Injury Reports is 

not consistent among all states. In some states, 

private employers are under the authority of 

OSHA and must submit Severe Injury Reports 

to OSHA. In the remaining states, OSHA-ap-

proved state plans have authority over private 

employers, so only federal employers in these 

states submit Severe Injury Reports to OSHA.2,3

Data from the OSHA Severe Injury Re-

ports database can be downloaded at https://

www.osha.gov/severeinjury in a Microsoft Excel 

CSV file. Individual record (report) level data 

are provided in this database, so researchers can 

perform their own analyses. The provided data 

include the date when the event that resulted 

in the injury occurred; the name, address, and 

other location information of the business where 

the injury occurred; type of industry of the 

business; a narrative of the incident; the type 

of event leading to and source of the injury; 

nature (type) of injury; and affected body part. 

Injuries are coded using the Occupational Injury 
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and Illness Classification System. Definitions 

for some of the data fields’ codes in the Severe 

Injury Reports are available in the Occupational 

Injury and Illness Classification Manual that 

can be downloaded at https://www.bls.gov/iif/

definitions/oiics-manual-1992-1.pdf. One of the 

data fields in the Severe Injury Reports database 

is the North American Industry Classification 

System (NAICS) code (data field name Primary 

NAICS), which classifies the industry of a 

business. There are hundreds of NAICS codes 

grouped into 20 industry sectors. Definitions for 

NAICS codes and industry sectors can be found 

at https://www.census.gov/naics/.

The data are publicly available and 

de-identified. Therefore, institutional review 

board (IRB) approval was not required for this 

study. Severe Injury Reports have been used for 

previous peer review articles.3-6

Cases were Severe Injury Reports during 

2015-2022 where the reported body part (Part 

of Body numeric field or Part of Body Title 

text field) was the lower extremity (leg) or 

any specified part of the lower extremity. The 

distribution of the injuries was determined by 

various factors. The analysis of the type of in-

dustry was based on the industry sector. Patient 

demographics (age, sex, race/ethnicity) are not 

included in the database, so these variables 

could not be examined.

Results
A total of 17,170 severe work-related lower 

extremity injuries were identified for 2015-2022, 

representing 21.6% of the 79,351 total Severe 

Injury Reports. Table 1 shows the distribution 

of these injuries by the affected body part. In 

almost 30% of the cases, the specific part of the 

lower extremity was not coded. Of those cases 

where the specific part of the lower extremity 

was coded, the most frequently injured body 

parts were the ankle, lower leg, and foot. The 

injuries were 11,066 (64.4%) fractures; 1,665 

(9.7%) nonspecified soreness, pain, or hurt; 807 

(4.7%) cuts or lacerations; 791 (4.6%) amputa-

tions; 472 (2.7%) crushing injuries; and 2,369 

(13.8%) other specified injuries.

Figure 1 provides the annual number of 

cases. The number of severe work-related lower 

extremity injuries increased each year during 

2015-2019 for an overall increase of 24% 

between 2015 and 2019. The number of lower 

extremity injuries declined 19% during 2020 

and then increased slightly during 2021 and 

2022.

Of the 273 different coded events leading 

to injury, the most common were fall on same 

level due to slipping (n=1,513, 8.8%); other fall 

to lower level, unspecified (n=1,449, 8.4%); 

other fall to lower level less than 6 feet (n=935, 

5.4%); part of occupant’s body caught between 

vehicle and other object in nonroadway trans-

port incident (n=837, 4.9%); struck by object 

falling from vehicle or machinery-other than ve-

hicle part (n=725, 4.2%); struck by falling object 

or equipment, not elsewhere classified (n=688, 

4.0%); and pedestrian struck by vehicle in 

nonroadway area, unspecified (n=687, 4.0%). 

Of the 694 different coded sources of the severe 

work-related lower extremity injury, the most 

common sources were forklift, order picker, 
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Figure 1: Annual number of lower extremity injuries in Severe Injury Reports, United States Occupational Safety and Health Administration, 2015-2022
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platform truck-powered (n=1,845, 10.7%); floor, 

not elsewhere classified (n=1,284, 7.5%); floors, 

walkways, ground surfaces, unspecified (n=790, 

4.6%); and pallet jack-powered (n=749, 4.4%).

Table 2 shows the distribution of severe 

work-related lower extremity injuries by indus-

try sector. The industry sectors with the highest 

number of severe work-related lower extremity 

injuries were manufacturing, construction, and 

transportation and warehousing. The states with 

the highest number of severe work-related lower 

extremity injuries included in Severe Injury 

Reports were Texas (n=2,782, 16.2%), Florida 

(n=1,963, 11.4%), Pennsylvania (n=1,412, 

8.2%), Ohio (n=1,293, 7.5%), Georgia 

(n=1,019, 5.9%), Illinois (n=967, 5.6%), and 

New York (n=904, 5.3%).

Discussion
This study examined over 17,000 severe 

work-related lower extremity injuries included 

in OSHA Severe Injury Reports during a recent 

8-year period. Such information is important 

because lower extremities injuries were involved 

in over 20% of all Severe Injury Reports.

The number of severe work-related lower 

extremity injuries increased each year during 

2015-2019 with a 24% increase over the 5-year 

period. However, the number of severe work-re-

lated lower extremity injuries decreased 19% 

between 2019 and 2020. One possible explana-

tion for this decline is the COVID-19 pandemic 

and national emergency that was declared in 

the US in March 2020. In March 2020, states 

began to enact stay-at-home orders and close or 

restrict schools, businesses, and other facilities. 

In subsequent months, stay-at-home orders and 

closures and restrictions were lifted or modi-

fied, although this varied from state to state.7,8 

As businesses and other facilities closed, fewer 

people were working outside the home. Conse-

quently, fewer work-related injuries might be ex-

pected to have occurred. Figure 2 shows that the 

number of severe work-related lower extremity 

injuries in January and February 2020 was 

similar to the same months in 2018 and 2019. 

However, the number of severe work-related 

lower extremity injuries declined in March-May 

2020, becoming much lower than the same 

months in 2018 and 2019. Although the number 

of severe work-related lower extremity injuries 

was higher in June-December 2020 than the 

preceding months, the number in July-Decem-

ber 2020 was still lower than the same months 

in 2018 and 2019. As businesses and other 

facilities reopened and the COVID-19 pandemic 

waned, the number of injuries might be expect-

ed to have increased. The number of severe 

work-related lower extremity injuries did in-

crease, but only 2% in 2021 and 1% in 2022. A 

similar pattern was observed in BLS data where 

total nonfatal occupational injuries reported by 

private industry employers declined 21% from 

2,686,800 in 2019 to 2,110,100 in 2020 and 

then increased 6% in 2021 (n=2,242,700) and 

4% in 2022 (n=2,343,600).1

In almost 30% of the cases, the specific 

part of the lower extremity that was injured was 

not coded. Of the remaining cases, the most fre-

quently injured body parts were the ankle, lower 
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Table 1. Severe work-related lower extremity injuries in Severe 
Injury Reports, United States Occupational Safety and Health 
Administration, 2015-2022, by injured body part

Body part Number Percent

leg (not otherwise specified) 5,015 29.2

ankle 2,632 15.3

lower leg 2,452 14.3

foot 2,333 13.6

upper leg 1,631 9.5

knee 1,234 7.2

toe 860 5.0

ankle and leg (not otherwise 
specified) 370 2.2

ankle and foot 248 1.4

foot and leg (not otherwise 
specified) 219 1.3

knee and leg (not otherwise 
specified) 128 0.7

knee and ankle 37 0.2

knee and foot 11 0.1

Total 17,170
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leg, and foot. Fractures accounted for 64.4% of 

the injuries. No other type of injury occurred 

nearly as often. The next most frequently re-

ported injuries were nonspecified soreness, pain, 

or hurt (9.7%); cuts or lacerations (4.7%); and 

amputations (4.6%). Soreness, pain, hurt, cuts, 

and lacerations might be expected to occur more 

frequently than fractures. However, these latter 

injuries might be less likely to require hospital-

ization than fractures. OSHA requires Severe 

Injury Reports to be submitted if the injuries 

involved an amputation, in-patient hospitaliza-

tion, or loss of an eye.2 This might bias the types 

of injuries included in the Severe Injury Reports 

database.

While 273 different types of coded events 

led to severe work-related lower extremity 

injuries, the following 7 events led to 39.8% of 

the injuries: fall on same level due to slipping; 

other fall to lower level, unspecified; other fall 

to lower level less than 6 feet; part of occupant’s 

body caught between vehicle and other object in 

nonroadway transport incident; struck by object 

falling from vehicle or machinery-other than ve-

hicle part; struck by falling object or equipment, 

not elsewhere classified; and pedestrian struck 

by vehicle in nonroadway area, unspecified. In 

addition, while there were 694 different coded 

sources of the severe work-related lower extrem-

ity injury, the following 4 sources were involved 

in 27.2% of the injuries: forklift, order picker, 

platform truck-powered; floor, not elsewhere 

classified; floors, walkways, ground surfaces, 

unspecified; and pallet jack-powered. Three 

industry sectors - manufacturing, construction, 

and transportation and warehousing – account-

ed for 55.0% of the severe work-related lower 

extremity injuries.

There are limitations to the study and the 

database used. All injuries are not included in 

Severe Injury Reports. OSHA only requires 

Severe Injury Reports to be submitted for those 

injuries involving an amputation, in-patient 

hospitalization, or loss of an eye.2 Only a 

limited number of variables are provided in the 

database, and the database does not include 

patient demographics. Submission of Severe 

Injury Reports is not consistent among all states, 

Continued on page 47

Continued from page 43

Table 2. Severe work-related lower extremity injuries in Severe 
Injury Reports, United States Occupational Safety and Health 
Administration, 2015-2022, by industry sector

Industry sector* Number Percent

Manufacturing 3,998 23.3

Construction 3,192 18.6

Transportation and warehousing 2,257 13.1

Retail trade 1,528 8.9

Wholesale trade 1,228 7.2

Administrative and support and waste 
management and remediation services 1,049 6.1

Health care and social assistance 1,003 5.8

Mining, quarrying, and oil and gas extraction 428 2.5

Accommodation and food services 338 2.0

Professional, scientific, and technical services 331 1.9

Agriculture, forestry, fishing, and hunting 289 1.7

Other services (except public administration) 286 1.7

Arts, entertainment, and recreation 265 1.5

Utilities 207 1.2

Public administration 206 1.2

Information 192 1.1

Real estate and rental and leasing 190 1.1

Educational services 89 0.5

Finance and insurance 78 0.5

Management of companies and enterprises 11 0.1

Unknown 5 0.0

Total 17,170

 * Industry sector is based on North American Industry Classification System (NAICS) code
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so comparisons between states cannot easily be 

made.

In conclusion, severe work-related lower 

extremity injuries occurred in 21.6% of the total 

Severe Injury Reports. The most frequently 

injured body parts were the ankle, lower leg, 

and foot. Fractures were reported in almost 

two-thirds of the lower extremity injuries. The 

injuries involved a wide variety of events, sourc-

es, and industries. The information in this study 

may be useful in reducing the number of lower 

extremity injuries in the workplace. 

Mathias B. Forrester, BS, is an independent 

researcher in Austin, Texas. Now retired, he 

previously performed public health research for 

various university and government programs for 

38 years.
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This is an edited transcript from a lerEXPO event, “Carbon Composite AFOs, Biomechanics, and Gait.” The online event is approved for 
6.25 CEUs and is still available online. The full title of Mr. Bedard’s talk is “Optimizing Lower Extremity Clinical Device Performance and 
Reimbursement Support Through Material Science.”

By Gary Bedard, CO, FAAOP(D)

Falls and falls-related injuries are a problem 
in individuals with chronic ankle symptoms.

At last year’s Academy meeting, there was a great paper that talked 

about how they’re now developing outcome measures for lower limb 

orthotics, something we’ve had for a while in prosthetics. The author 

looked at his data and also data from the American Board for Certification 

(ABC) in terms of orthotic practice areas—Figure 1 shows the areas of 

responsibility of an orthotist in terms of where they’re involved with their 

clinical service provision. As you can see, the main one is lower extremity 

orthotics. So, from an orthotic fabrication standpoint, whether you’re doing 

all your fabrication in-house or selectively doing in-house and in central 

fab, 54% of that time is basically thrown at lower limb orthotics. 

He broke it down even further, looking at all the different levels of or-

thotic management of the lower limb and 89% of the time spent on lower 

limb is in the production or delivery of ankle foot orthoses (AFOs)—which 

is a significant amount. If you don’t do any year-end analysis of your L 

code utilization, this gives you an idea of what the averages are in our field 

at this point in time. (Figure 2)

Now within my circle of friends, I happen to have a young person who 

has a phenomenal background in international economics and computer 

science and works primarily as a data engineer for the pharmaceutical in-

dustry through a data management company. Their database claims a 90% 

penetration of the market, including federal, state, and private reimburse-

ment including Medicaid, Medicare, and private. Over the last 2 years, 

we’ve done analysis of our L codes and have found for the whole year of 

2022 that 35% of all thermoplastic AFOs delivered to the United States are 

our most basic design solid ankle AFOs. Frankly, I look at this as Tupper-

ware. At this point, no offense to Doctor Tupper, who started Tupperware 

in Massachusetts in 1934, where the injection molding industry started in 

this country. But for us, it’s Tupperware—mass market, mass production 

one size fits all. That’s my opinion based on how CMS treats us as vendors, 

and the L codes basically guide us into thermoplastics. What do I mean by 

that? As you look at our primary runs—40, 50, 60, L code 1970—that’s 

all for thermoplastic devices, so our L code system is bundled and biased 

toward the selection or use of thermoplastic materials. (Figure 3)

Continued on page 50

Figure 1. Practice Data Metrics: 54% = AFOs & KAFOs 

LEREXPO CONVERSATION: 

Use Material Science to Optimize Clinical 
Device Performance and Reimbursement

Figure 2. 89% of Production = AFOs.
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Now we only have one option in lower extremity orthotics where 

we can basically bring in the concept of using carbon fiber or prepregs 

and that’s with our addition L code 2755. You’re all familiar with this how 

it reads: Addition to lower extremity orthoses, high strength, lightweight 

material, all hybrid lamination prepreg composite, PER SEGMENT, for 

custom fabricated orthoses only. But there’s a point of clarification that I 

find working in the field that adds some confusion when it comes to your 

billing, and that’s where it says per segment. 

I asked Devon Bernard, the assistant director of coding and reim-

bursement for American Orthotic & Prosthetic Association, to clarify what 

that means. In AOPA’s opinion, segment is congruent with the number of 

anatomical segments that are managed by the device. That means under 

L code description and interpretation there are 2 units where L code 2755 

can be applied to a solid ankle AFO. Devon calls it “the myth of L 2755” 

because most people feel that a solid ankle AFO is only 1 segment because 

it’s a solid piece. In actuality, because we’re dealing with 2 anatomical seg-

ments, the shank and the foot, it basically gets utilized twice. 

Now let’s break this down using 2023 L code 2755 reimbursement: 

Figure 3. Thermoplastic AFO L Codes. Figure 4. Optimizing Reimbursement Support. Figure 5. L Code Utilization Metrics 2022.
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2755 on (national) average gives us $156.17, but because of the dual usage 

for a solid ankle AFO or any of your thermoplastic AFOs, you get the 

reimbursement support of $312.34. So that raises basically your reimburse-

ment by foot on an average of 45% when you look at all those bundled 

thermoplastic AFOs. 

So even if you’re under contract with an insurance company – let’s say 

for a Medicare Advantage patient – and you’re working at a 20% discount, 

even at that point, there’s still enough gross margin built in that if you want 

to use the addition L code for an advanced material, you’ve still got enough 

profitability within the L code system to give you that reimbursement 

support. (Figure 4)

Interestingly, coming back to that database analysis I did with my 

friend, we found that when you add up the utilization of all the thermo-

plastic AFO L codes that were current for 2022, only 12% of practitioners 

were taking advantage of that addition L code. What does that mean? That 

means there was $79 million in unclaimed reimbursement support for the 

year 2022. That’s not an insignificant amount of money. In essence, we’re 

leaving that money on the counter. Even when we looked at the dynamics 

of the custom fitted carbon fiber AFOs (using L 1932), when you add all 

that utilization to your thermoplastics, that only comes up to 17% of the 

market. (Figure 5)

To give you a little data conclusion: 54% of an orthotist’s time is spent 

on lower extremity orthotics; 89% of that time is spent delivering some 

form of an AFO; 35% are solid ankle AFOs – from a practice standpoint 

and revenue analysis, that’s one of the lowest reimbursement L codes that 

you can use. So if you want to look at the profitability of your practice, 

you have to look at it from a materials science standpoint. You can ask the 

question, are your orthotists maximizing their reimbursement? I have my 

10:40 rule which really brings it down to the bottom line: Would you want 

to spend $10.00 for a piece of polypropylene to make an AFO that comes 

directly out of your base code cost or spend $40 and basically increase your 

revenue by over $300.00? 

Gary Bedard, CO, FAAOP(D), is the developer and patent holder of Pro-

Comp®, the only thermoplastic prepreg composite that is a compatible with 

standard O&P draped encapsulation vacuum thermoforming. Mr. Bedard 

is a graduate of the University of Washington O&P program. He was the 

founding chair of the Academy Fabrication Sciences Society. Mr. Bedard 

has been recognized by his peers as the recipient of the Educator of the Year 

Award, Distinguished Practitioner Award, and the Titus-Ferguson Lifetime 

Achievement Award. Mr. Bedard has presented and published over 50 

topics in the field and has been an invited speaker in 35 countries. He is the 

managing principal of Rhode 401 LLC.

To hear more from Mr. Bedard about using materials science in your 

practice, visit lerEXPO.com, click on events and scroll to: Carbon Composite 

AFOs, Biomechanics and Gait. 
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This article has been excerpted from “A core outcome set for evaluating the effectiveness of mixed-diagnosis falls prevention interventions for 
people with Multiple Sclerosis, Parkinson’s Disease and stroke,” PLoS ONE 18(11): e0294193. https://doi.org/10.1371/journal.pone.0294193. 
Editing has occurred, including the renumbering or removal of tables, and references have been removed for brevity. Use is per CC BY.

By Nicola O’Malley, Susan Coote, Fiona 

McCullough Staunton, Eileen O’Con-

nor, and Amanda M. Clifford

Research has shown that 
more than half of people 
with multiple sclerosis and 
Parkinson’s disease will 
fall within a 3- or 6-month 
period, respectively, while 
nearly 75% of stroke 
survivors fall within a year of 
the stroke occurring.

Clinical trials evaluating the effectiveness of 

falls prevention interventions for people with 

multiple sclerosis (MS), Parkinson’s disease (PD), 

and stroke measure heterogeneous outcomes, 

often omitting outcomes that are meaningful to 

patients. Fall events can have detrimental conse-

quences for individuals, including physical injury, 

reduced psychosocial wellbeing, and increased 

dependence. On a societal level, falls result in 

substantial healthcare utilization and increased 

acute and long-term care needs. The aim of this 

study was to develop a consensus-based core out-

come set (COS) for evaluating mixed-diagnosis 

falls prevention interventions for this population 

in non-acute and community settings. 

Methods
Previously published research undertaken by 

the team, including a qualitative study with 20 

patients and a review of the literature, were 

used to derive a long list of potential outcomes. 

A multi-stakeholder, consensus meeting was 

conducted to agree upon the final COS and to 

provide a recommendation for a single outcome 

measure for each outcome in the COS.

Results
Forty-eight participants were recruited across 

4 stakeholder groups (researchers, patients, 

clinicians, and service-planners/policymakers). 

Forty-two participants (87.5%) completed all 3 

rounds of the surveys, and 62 outcomes were 

considered for inclusion in the COS. Fifteen par-

ticipants attended the consensus meeting where 

they agreed upon the final COS and accompa-

nying measurement instruments: fall incidence, 

injurious fall incidence, quality of life, falls self-ef-

ficacy, fear of falling, activity curtailment due to 

fear of falling, and cost-effectiveness. 

Fall incidence
Recommendation: Fall incidence, reported as 

falls per person per year, should be assessed 

in all future mixed-diagnosis falls prevention 

interventions for people with MS, PD, and stroke. 

Fall events should be prospectively recorded 

daily with follow-up by team members at least 

monthly to reduce recall bias. A fall event should 

be defined as “an unexpected event in which the 

participant comes to rest on the ground, floor, or 

lower level.”

Injurious fall incidence
Recommendation: Injurious fall incidence, report-

ed as injurious falls per person per year, should 

be assessed in all future mixed-diagnosis falls 

Continued on page 55

Falls Prevention Interventions for People with Multiple 
Sclerosis, Parkinson’s Disease, and Stroke
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Continued from page 53

prevention interventions for people with MS, PD, 

and stroke. Injurious falls should be prospectively 

recorded daily with follow-up by team mem-

bers at least monthly to reduce recall bias. The 

standardized system for categorizing and defining 

fall related injuries proposed by Schwenk et al. 

(2012) should be used (Table 1). 

Quality of life
Recommendation: Quality of life should be 

assessed in all future mixed-diagnosis falls 

prevention interventions for people with 

MS, PD, and stroke. This outcome should be 

measured using the 5-Level EuroQoL-5 (EQ-

5D-5L) [www.euroqol.org], which is a generic 

instrument for describing and valuing health 

in terms of 5 dimensions: Mobility, Self-Care, 

Usual Activities, Pain/Discomfort, and Anxiety/

Depression. 

Falls self-efficacy
Recommendation: Falls self-efficacy should be 

assessed in all future mixed-diagnosis falls pre-

vention interventions for people with MS, PD, 

and stroke. This outcome should be measured 

using the Falls Efficacy Scale-International 

(FES-I).

Fear of falling
Recommendation: Fear of falling should be 

assessed in all future mixed-diagnosis falls pre-

vention interventions for people with MS, PD, 

and stroke. This outcome should be assessed 

using the direct question, “Are you afraid of fall-

ing?” and 5-point Likert scale: not at all, slightly, 

moderately, very, or extremely.

Activity curtailment due to 
fear of falling
Recommendation: Activity curtailment due to 

fear of falling should be assessed in all future 

mixed-diagnosis falls prevention interventions 

for people with MS, PD, and stroke. This out-

come should be assessed using the direct ques-

tion, “Do you think that fear of falling has made 

you cut down on any activities that you used to 

do?” with the following response options: yes, 

no, don’t know, or refused.

Cost-effectiveness
Recommendation: Cost-effectiveness should 

be assessed in all future mixed-diagnosis falls 

prevention interventions for people with MS, 

PD, and stroke. Researchers should consult 

with a health economist to determine the most 

appropriate way to calculate cost-effectiveness of 

an intervention.

Discussion
The study authors developed a COS of 7 out-

comes for mixed-diagnosis falls prevention inter-

ventions for people with MS, PD, and stroke: fall 

incidence, injurious fall incidence, quality of life, 

falls self-efficacy, fear of falling, activity curtail-

ment due to fear of falling, and cost-effectiveness. 

This represents the minimum that should be 

measured as many outcomes that were not in-

cluded in the final COS were still considered very 

important outcomes by participants depending 

on the type of intervention involved. 

Besides fall incidence, the majority of 

outcomes included in the final COS are currently 

infrequently evaluated in relevant research stud-

ies. Moreover, despite reaching the highest level 

of agreement across the overall group (91%) for 

inclusion in the final COS, activity curtailment 

due to fear of falling was not assessed in any of 

the papers in the study authors’ umbrella review. 

While the selection of measurement in-

struments that do not require excessive resource 

commitment may enhance implementation of 

the COS, such as those outlined herein, further 

research is required to determine if they are the 

most appropriate and suitable outcome mea-

sures. This is especially true for the measure-

ment instruments for fear of falling and activity 

curtailment due to fear of falling, which have 

not been evaluated psychometrically. Given the 

small number of response options for the activity 

curtailment outcome measure, and that a relative 

degree of activity curtailment may be a protective 

mechanism for some individuals, exploration of 

the responsiveness of this suggested measure-

ment instrument should be a priority. Also of 

note, despite being prioritized as critically import-

ant during the survey rounds, the study authors 

were unable to identify any outcome measure 

for understanding of personal falls risk factors or 

falls self-management skills. Consequently, future 

research should focus on the development and 

psychometric evaluation of outcome measures for 

outcomes in the COS, as well as those prioritized 

during the survey rounds. 

Conclusions
This study identified a COS for evaluating the 

effectiveness of mixed-diagnosis falls prevention 

interventions for people with MS, PD, and stroke. 

It is recommended that this COS and accompa-

nying measurement instruments be used in all 

future trials in this research area so that findings 

can be combined and compared. It is also 

recommended that a review of this COS would 

take place in 4 years to ensure that it reflects 

advancements in the research field and to decide 

whether an update is required. 

From Schwenk M, Lauenroth A, Stock C, et al. Definitions and methods of measuring and reporting on 
injurious falls in randomized controlled fall prevention trials: a systematic review. BMC Med Res Methodol. 
2012;12:50. Use is per CC BY 2.0 license.
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AUDIO FEEDBACK HAND 
WEIGHTS OR RUNNING 
SPEED, SHORT DISTANCE 
TRAINING

WeckMethod’s ProPulse Speed Trainers are 

compact hand weights that help enhance reac-

tion time, increase speed, and amplify condi-

tioning. They use audible and tactile feedback 

to coordinate timing and rhythm when exercis-

ing. The product aims to help individuals run 

faster and farther while remaining injury-free. 

Each Speed Trainer contains shifting weights, 

which, when combined with the fluted design, 

create dynamic resistance and enhanced senso-

ry feeling. At only 4 inches long and weighing 

12 ounces, the Speed Trainers are ergonomic, 

versatile, and easy to use. Individuals across 

many different sports and activities use the 

hand weights. Runners see the most benefits, 

as the audible feedback returned helps sync 

up cadence and stride, which in turn improves 

form, vertical force, and ground contact. 

WeckMethod

619/222-2604

weckmethod.com

SELF-SENSING ELECTRIC 
ARTIFICIAL MUSCLES 
HAS IMPLICATIONS 
FOR REHABILITATION 
TRAINING
Muscle contraction hardening is essential for 

enhancing strength and also enables rapid 

reactions in living organisms. Taking inspira-

tion from nature, researchers at Queen Mary’s 

School of Engineering and Materials Science in 

London have successfully created an artificial 

muscle that seamlessly transitions between 

soft and hard states while also possessing 

the remarkable ability to sense forces and 

deformations. This innovative technology has 

the potential to revolutionize soft robotics and 

medical applications.

The cutting-edge artificial muscle exhibits 

flexibility and stretchability similar to natural 

muscle, making it ideal for integration into 

intricate soft robotic systems and adapting to 

various geometric shapes. With the ability to 

withstand over 200% stretch along the length 

direction, this flexible actuator with a striped 

structure demonstrates exceptional durability. 

By applying different voltages, the artificial 

muscle can rapidly adjust its stiffness, achiev-

ing continuous modulation with a stiffness 

change exceeding 30 times. Additionally, 

this technology can monitor its deformation 

through resistance changes, eliminating the 

need for additional sensor arrangements and 

simplifying control mechanisms while reducing 

costs.

The potential applications of this flexible 

variable stiffness technology range from soft 

robotics to medical applications. The seamless 

integration with the human body opens up 

possibilities for aiding individuals with disabil-

ities or patients in performing essential daily 

tasks. By integrating the self-sensing artificial 

muscle, wearable robotic devices can monitor 

a patient’s activities and provide resistance by 

adjusting stiffness levels, facilitating muscle 

function restoration during rehabilitation 

training.

ATTRACTIVE SAFETY AND 
MOBILITY AIDS

Medline Industries has teamed up with Martha 

Stewart to introduce a new line of design-in-

spired bed, bath, and around-the-home safety 

and mobility products. The collection features 

prints and patterns in sophisticated colors and 

finishes. The new line of functional, practi-

cal, and affordable safety and mobility tools 

helps people in their recovery or aging efforts, 

allowing them to do things better. The new 

offerings include the chic, solid aluminum 

Gingham Offset Walking Cane, which includes 

strong, sturdy support with a rubber tip on the 

bottom for slip-resistant balance. It also has a 

height-adjustment feature with locking collar, 

comfortable foam hand grip, and wrist strap. 

The brightly designed Momentum Rollator has 

smooth rolling, all-terrain wheels and push-

down locking brakes and built-in under seat 

storage with a tray. It easily folds open and 

closed for travel and storage and has adjustable 

easy-grip handles.

Medline Industries

800/633-5463

medline.com

New & Noteworthy
Noteworthy products, association news, and market updates

Self-sensing electric artificial muscles with variable 
stiffness.
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VIDEO EXERCISE 
PROGRAM FOR VIBRANT 
AGING

Ludica announced the availability of its sub-

scription-based LudoFit platform, a revolution-

ary new exercise program designed to make 

fitness enjoyable, affordable, and convenient 

for seniors 55 and over. The company’s 

tech-forward approach is designed to inspire 

seniors to stay active, embrace health, and 

have fun. LudoFit can be downloaded onto 

Windows-based or Mac computers, or iPads, 

and no special equipment is needed. LudoFit 

uses the device’s web camera to capture the 

person’s movements and relay them to the 

avatar on the screen. For example, while your 

character is skiing the Italian alps, the user 

will be doing squats and weight shifts. Beta 

testing with over 300 people has shown that 

after participating in LudoFit, 79% of surveyed 

users reported improvements in their physical 

or cognitive capabilities. 

Ludica Health

888-623-6462

ludicahealth.com

ALGORITHM MEASURES 
QUALITY OF GAIT 
THROUGH SMART 
WATCHES
An algorithm written by researchers from 

Neuroscience Research Australia (NeuRA) 

and University of New South Wales (UNSW), 

Sydney, Australia, could help promote health 

in older people and at-risk populations. The 

Watch Walk algorithm works by measuring 

gait with a smart watch’s built in accelerometer. 

It provides an accurate measurement of walk-

ing steadiness and speed and may be used to 

provide real-time feedback on how to improve 

individual walking stability to reduce the risk 

of falls. 

In a 2-stage study, 101 participants 

between 19–81 years wore a wrist sensor and 

were recorded performing specific movements 

in their homes in addition to walking and 

running in a lab setting. The data was used 

to create a digital gait biomarker algorithm 

that could measure gait quality with greater 

accuracy. In the study’s second stage, the va-

lidity of the biomarkers was tested on 78,822. 

Participants aged 46–77 years were instructed 

to wear a device on their dominant wrist for 

7 days and a total of 11,646 4-second record-

ings of movement were then classified into 

‘Walking, Running, Stationary, or Unspecified 

Arm’ activities. The algorithm measured these 

activities with high precision (93%; 98%; 86%; 

and 74%, respectively).

According to the researchers, this 

measurement tool will allow individuals to 

gain reliable feedback on their gait and track 

their improvement over time, it would allow 

healthcare professionals to analyze how 

people walk and predict their risk of disease or 

mortality, and will allow researchers to obtain 

validated gait quality and quantity measures by 

uploading their participants’ smartwatch raw 

accelerometry data to a NeuRA server.

ZIPPERED COMPRESSION 
SOCKS 

Zio Compression Socks are designed for both 

convenience and efficacy. The zipper ensures 

ease of donning and doffing while still provid-

ing all the benefits of traditional compression 

socks. They retain the vital graduated pressure, 

offering consistent support throughout the legs. 

These socks are designed to improve circula-

tion, reduce swelling, and alleviate discomfort 

in the legs and feet. They offer a comfortable fit 

and can be worn by individuals with a variety 

of medical conditions. They can also be worn 

by athletes and individuals who spend long 

periods of time on their feet, as a means of 

reducing muscle soreness and fatigue, and can 

help reduce the risk of injury, particularly for 

those who participate in high-impact sports. 

The gentle pressure provided by the socks can 

help stabilize the muscles and joints, reducing 

the risk of strains and sprains. They can also 

help improve post-exercise recovery. 

Joocla

866/874-8610

joocla.com

OSU RECEIVES RESEARCH 
FUNDS TO TREAT 
DIABETIC NEUROPATHY
The National Institutes of Health has award-

ed $3.6 million to a team of neurosurgical, 

neurology, and neuroscience researchers at 

The Ohio State University (OSU) Wexner 

Medical Center and College of Medicine to test 

a novel diagnosis and treatment combination 

NEW & NOTEWORTHY 

Participants age 46–77 were instructed to wear a 
device on their dominant wrists for 7 days. Photo: 
Shutterstock.
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for painful diabetic neuropathy. The approach 

combines spinal cord stimulation (SCS) with 

measurement of small fiber nerve activity using 

a patent-pending device called Detecting Early 

Neuropathy (DEN).

“Options to diagnose and treat peripheral 

neuropathy are very limited and ineffective, 

and thus more research is needed to develop 

and test new options that can reduce the 

pain, discomfort, high medical costs, and 

loss of productivity for patients,” said co-

principal investigator Kristy Townsend, PhD, 

associate professor in the OSU department of 

neurosurgery. 

The DEN was developed to more sensi-

tively, functionally, and qualitatively measure 

and diagnose small fiber neuropathy so that 

the condition can be detected more easily, 

and earlier in the disease progression when 

therapies are likely to be more effective. DEN 

measurements combined with tissue analy-

ses will, for the first time, determine if SCS 

increases beneficial nerve regeneration as a 

contributor to pain relief.

The DEN is undergoing research and 

development by Townsend and colleagues 

through an academic spin-out company, 

Neuright Inc. Together, this research collabora-

tion allows synergistic clinical and translational 

data collection to investigate clinical outcomes 

and cellular mechanisms underlying the ther-

apeutic effects of SCS for patients with painful 

diabetic neuropathy.

NATA RECEIVES APHA 
PUBLIC SERVICE AWARD
The National Athletic Trainers’ Association 

(NATA) received the American Public Health 

Association Injury Control and Emergency 

Health Services (APHA ICEHS) Section’s 2023 

Institutional Public Service Award in Novem-

ber during APHA’s Annual Meeting and Expo 

in Atlanta.

In July, NATA’s Athletic Training and 

Public Health Task Force, in collaboration with 

ICEHS, hosted an inaugural webinar series—

The Athletic Trainer and Addressing Suicide 

in Secondary and Collegiate Student Athletes. 

Part of the association’s ongoing Timely Topics 

program, which addresses hot-button issues 

for its members and others, the 3-part series 

included engaging, high-level conversations 

about the scope of the problem, responding to 

mental health crises and suicide prevention.

NATA was also recognized for initiatives 

that promote the health of physically active 

populations and advocate for the public 

health advantage of access to athletic trainers, 

leadership in developing statements on public 

health issues that affect the physically active, 

partnership with injury organizations on the 

creation of educational tools, and its awards 

and funding opportunities that support scientif-

ic knowledge and research.

CUSTOMIZABLE 
PNEUMATIC 
COMPRESSION RECOVERY 
DEVICE
Recovapro Air by Recovapro is a US Food & 

Drug Administration–type II medical-grade 

compression system to aid athletes to have 

a faster recovery after intense training. The 

medical-grade pneumatic compression system 

is a proprietary technology that provides an 

adjustable pressure range of 30 mmHg to 150 

mmHg. The product aims to relieve fatigue and 

delayed muscle soreness, while clearing toxins 

from the body cells, giving the body what it 

needs to perform at its peak. This allows fresh 

oxygenated blood filled with nutrients to enter 

and recover the muscle cells. One of its key 

features includes real-time pressure indication 

to ensure set pressure throughout the limb. To 

promote faster recovery, the device also has 6 

preset programs. It is also designed to be easy 

to clean.

Recovapro

recovapro.com

ROBERT WEIL, DPM, 
INDUCTED INTO 
NATIONAL FITNESS HALL 
OF FAME
The National Fit-

ness Hall of Fame 

(NFHOF), a mem-

ber-based educational 

organization that was 

founded to recog-

nize the efforts individuals and organizations 

make to practice and promote healthy living, 

announced that Robert Weil, DPM, has been 

inducted into its 2023 Hall of Fame. Weil is a 

longtime sports podiatrist, having treated many 

of the world’s best athletes. He has also hosted 

a radio program since the 1980s, “The Sports 

Doctor,” is the co-author of the bestselling 

book, #HeySportsParents, and continues to 

maintain a private podiatric practice. 

ICEHS Chair Lauren Pierpoint, PhD; Erin Jordan, 
DrPH, ATC, CHES, program coordinator, Health and 
Well-Being, West Virginia University and Athletic 
Training & Public Health Task Force member; and 
Amy Callender, NATA Director of Government Affairs



lermagazine.com 2.24  61

NEW & NOTEWORTHY 

PARTIAL KNEE 
REPLACEMENT SYSTEM

Ortho Development’s BKS® Uni, the latest 

addition to its portfolio of Balanced Knee® 

implant systems, is a partial knee replacement 

system designed to preserve bone, simplify sur-

gical technique, and leverage the clinical heri-

tage of the Balanced Knee System. The product 

provides surgeons with a medial fixed-bearing 

system of implants and instruments engineered 

to allow intraoperative adjustments to enable 

precise and balanced treatment of unicompart-

mental knee arthritis. The BKS Uni is an intu-

itively and instrumentally simple system that 

allows surgeons to adjust the flexion gap to 

match the created extension gap or vice versa. 

The simple instrumentation allows surgeons 

with varying levels of experience with unicon-

dylar knee arthroplasty to achieve efficient and 

consistent surgical outcomes.

Ortho Development

800/429-8339

odev.com

PORTABLE, WIRELESS 
TENS/NMES UNIT
MANAMED®’s ManaFlexx 2 is a compact 

medical device that delivers electrical pulses to 

the user’s skin through the company’s patented 

wireless technology for 2 distinct uses. The 

device was originally granted US Food &Drug 

Administration–clearance for the noninvasive 

device as an adjunctive treatment in the man-

agement of post-surgical and post-traumatic 

acute pain. The recently expanded indication 

applies to both ManaFlexx 2 device’s indica-

tions: Neuromuscular Electrical Stimulation 

(NMES) and Transcutaneous Electrical Nerve 

Stimulation (TENS). The TENS unit (mode) 

targets sensory nerves for effective pain relief 

associated with sore and aching muscles, while 

the NMES unit (mode) stimulates muscle 

contractions for rehabilitation. The product was 

designed for ease of use; it is a completely por-

table and wireless device that may be placed 

anywhere treatment is desired. It is reusable 

and rechargeable. Originally only available 

by prescription through a healthcare provider, 

ManaFlexx 2 is now available over-the-counter. 

AOPA INTRODUCES 2024 
BOARD OF DIRECTORS
The American Orthotic and Prosthetic Asso-

ciation (AOPA) recently introduced its 2024 

board of directors. The Executive Committee 

will consist of Mitchell Dobson, CPO, FAAOP, 

who assumes the role of president, along with, 

Teri Kuffel, JD, who moves into the role of 

immediate past president and Rick Riley who 

was appointed to be president-elect after Jeff 

Brandt, CPO, stepped down on November 

30. Joining them are Kimberly Hanson who 

was elected from the board to serve as vice 

president, and Chris Nolan who was appointed 

to serve as treasurer to fill Riley’s seat. New to 

the board of directors is Adrienne Hill, MHA, 

CPO(L), FAAOP. She joins Arlene Gillis, CP, 

LPO, MEd; Mo Kenney, CPO, LPO, FAAOP; 

Jim Kingsley; Lesleigh Sisson, CFo, CFm; 

Linda Wise; and Shane Wurdeman, PhD, CP, 

FAAOP(D).

ANKLE ARTHRODESIS 
NAIL SYSTEM

The Shotel™ Ankle Arthrodesis Nail System 

uses a novel device design to treat end-stage 

ankle arthritis. The patented system, which is 

manufactured and distributed by BioPro Im-

plants, differs from traditional ankle arthrod-

esis devices because its unique curved design 

allows for a minimally invasive approach with 

very small incisions. It is designed to achieve 

fusion at the tibiotalar joint while allowing 

unrestricted motion to remain at all other 

joints. This benefits the patient with faster 

healing, quicker recovery, and earlier time to 

weight bearing. The Shotel Ankle Arthrodesis 

Nail System consists of fusion nails offered in 

2 configurations (left and right), fixation bone 

screws offered in 1 diameter, and nail caps in 2 

configurations (standard and plus 5mm). All 3 

implant components are manufactured from a 

titanium alloy.

Shotel Medical

954/655-2763

shotelmedical.com

DO YOU HAVE A NEW 
PRODUCT OR NEWS? 
We want to hear about your new product, 
news, or innovation! We want to hear from 
you! Please send information to  
Laura@LERmagazine.com
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The LAST WORD THE LAST
WORD

Source: Wynne JL, Wilson PB. Got Beer? A Systematic Review of Beer and Exercise. International Journal of Sport Nutrition and Exercise 
Metabolism. 2021;31(5):438-450. doi:10.1123/ijsnem.2021-0064
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