
How do we create a product that makes ankle rehabilitation more accessible? In the 

interest of exploring how to lessen the need for bulky equipment typically used in physical 

therapy we decided to explore the implementation of socks and resistance bands that function 

both as a rehabilitative and preventative devices. We understand the needs for rehabilitation are 

often specialized to a patient’s needs which is also classified by age, level of activity, and other 

health factors. In the interest of creating a viable solution and utilizing the resources on our 

campus we chose to focus on the population defined as athletes in our research. Athletes in our 

research are defined as individuals participating in recreational, collegiate, and/or professional 

sports. 

Among the many different routes pursued over the course of this project our work within 

rehabilitation began within footwear. Collectively having prior exposure to footwear through 

personal interest along with class projects we recognized feet as a high area of interest. We 

identified histories of foot issues and injuries and began to narrowly focus on how to solve more 

common injuries such as plantar fasciitis, bone spurs, and turf toe. In pursuit of these injuries we 

interviewed both classmates and individuals of age range 55-70 years old to find out about 

current prescriptions for these issues. We came upon various options such as inserts, both over 

the counter and prescribed, along with more invasive options like surgery. We spent a great 

deal of time processing and analyzing information provided, yet ultimately still lacked the 

perspective of a professional to move forward with our research. 

A pairing with a highly qualified practitioner on campus, Dr. Ali El-Kerdi, helped us to 

further narrow our scope in being made aware of the great difference and complexity of the 

individual foot issues, earlier identified, which we were aiming to solve collectively in the form of 

a single product. El-Kerdi’s expertise as a licensed Physical Therapist and Athletic Trainer 

helped us in understanding that the ankle, functioning as a necessary mobility agent to the foot, 



was just as opportune an area to focus on. Ali identified current prescriptions for ankle 

rehabilitation such as machinery engineered by Elgin and theraband exercises. Among the 

varying options for treating ankle injuries pain points came to light around accessibility and 

mobility. In reference to Elgin’s machinery Ali pointed out that a large issue for therapy offices is 

floor space and ease of access; though Elgin’s machine accomplished the task of providing 

resistance in the form of weights it added strain to the the physical therapist by requiring them to 

move around heavy equipment. Elgin’s machine could be bolted to the floor, yet then it can 

quickly become a hazard. The machine is also limited to only one axis of rotation at a time to 

perform a maximum two of the four most common ankle mobility exercises (plantar flexion, 

dorsiflexion, eversion, and inversion). 

The limitation of theraband revolves around the need for one to be highly active an 

intentional in one’s use rather than being able to simply watch a movie and perform the 

necessary exercises. 

The new information provided by Ali led us to revisit the issue at hand and begin 

sketching concepts to further understand what product might actually make sense to serve both 

the needs of the patient and the therapists. 

Our final design concept manifested in the form of a milano knit, compression sock with 

an integrated elastic wrap-around that is activated by a resistance band with an attached 

fastener made to adjust to both the height and desired tension of varying patients’ needs. The 

sock used is applied using a combination of one’s hands and an attached hook on the heel side 

(back) of the sock. The user then attaches the hook end of the resistance band to one of the 

four loops, situated along the top side of the foot and backside of the foot, to perform the 

necessary exercises while the hook acts as tension against the sock. 



User testing revealed some key points of further development as we prototyped and 

designed a device that could function both for rehabilitation and prevention. Among the selected 

participants for user testing more than 50% were active or previously active collegiate athletes. 

This population was especially important to our research and development as they are our 

target audience and a large impetus for our exploration in this project. 

While testing most users were able to easily identify the function of the device yet 

constructively identified the need to make the device more accessible. Among those areas of 

concern were a clearly identified marking of how the strap with the buckle is applied, which 

position (sitting or standing) best accomplished the tasks, and to explore whether adjustable 

(one size fits all) is better than variance in sizes/rope tension (length and weight of rope). This 

information is largely important in moving forward this project as were additionally challenged by 

Ali to prototype enough models of the sock to be able to distribute them to the cross country 

team to do full scale user testing in real time. Players would apply the socks before running 

perform the exercises, run (to test comfort), and repeat exercises over the course of a week to 

be able to test the functionality of our concept.  

All of the materials and tools used in the making of the product were sourced through 

second hand or free materials. Among those materials were a pair of tube socks, elastic ribbon, 

a last, therabands, theratubing, adjustable straps, and a sewing machine. A project like such to 

scale would require much more research in the areas of sock manufacturing and per unit cost to 

understand how much a product like this would cost. The less exotic and specified material 

used throughout helps us to understand that the product itself is not one that requires expensive 

or highly specialized components to produce. 
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