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__________________________________________________________________________________________ 

 

Abstract: Footwear was planned to protect the feet from the environment. Choosing the right 

footwear based on foot conditions and requirements enabling to reduce the risk of injury, fast 

fatigue, and foot pains. Good footwear should provide stability to the joints of the foot and a 

foundation upon which the foot can function. The objective of this study is to provide 

information that will assist researchers and designers in identifying, designing and offering 

appropriate and better working footwear designs for those with foot deformities. Two identified 

workers from the footwear factory with congenital foot deformities participated in this 

prospective intervention study for over 12 months. An interview and a video on how the 

participant wears and walk with normal commercial shoes were recorded. The physical 

examination was also assessed including the footwear, feet, legs, and hips of the subjects. They 

were examined with a focus on the areas of deformities. Each leg has different shape and 

concerns. Hence, each footwear designed for those with foot deformities must be customized 

base on the factors of type of deformities, body size and the remaining skeletal structure and 

muscular. With proper modification, people who have foot deformities and unable to buy 

suitable footwear will be able to relieve the pain and at the same time increase the individual 

motivation in job satisfaction, motivation or enthusiasm to work and reducing levels of stress 

or emotional upset. 
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___________________________________________________________________________ 

 

Introduction  

Footwear is a compulsory work clothes accessory. Historically, footwear was planned to protect 

the feet from the environment, nowadays shoes became a powerful fashion objects in addition 
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to providing protection. The type and styles of shoes are depending on working environment. 

Example, the casual type of shoes such as Oxford and Derby are suitable for white color worker 

and safety shoe with safety features are suitable for blue color worker.  

 

Prior research indicates that footwear should be functioned to protect the foot, increase friction, 

provide foot stability, provide shock attenuation, treat foot deformities and provide a foundation 

for foot orthoses. Footwear should provide stability to the joints of the foot and a foundation 

upon which the foot can function, and the ergonomics is a key element for comfort, health and 

productivity. Therefore, the establishment of these relations may increase the employee 

motivation in job satisfaction, motivation or enthusiasm to work and reducing levels of stress 

or emotional upset. Despite of this, there were still industrial worker with foot deformities do 

not choose the right shoe for them. Selecting proper footwear may lead to long term health 

conditions. 

 

Literature Review  

Footwear definition according to Merriam-Webster Dictionary is wearing apparel (such as 

shoes and boots) that are worn on your feet. Footwear invention was devised to protect the feet 

from the environment. Shoes became a statement of fashion as time goes by in addition to 

providing protection. But somehow the components of the footwear should provide support to 

the foot (T. McPoil, 1988). Hence, good basic anatomic information should be known by 

footwear designers that should consider properly foot shape and internal structure for 

developing “fit” and “healthy” shoes (Krauss et al. 2011; Mickle et al. 2010). Long before, a 

part of being a fashion accessory, footwear also can be an alternative way to treat foot 

deformities. Prior research stated that the modified last often being used to treat metatarsus 

adductovarus (Fig. 1). In 2015, Jawish stated that only a short time is needed to improve 

deformities like metatarsus adducts right after birth.  

 

 

 

 

 

 

 

 

Figure 1: Deformities Custom Shoe 
Source: http://www.alvarosorthopedicfootwear.com/custom_Made_Ortho_Shoes.php 

 

The characteristics of a footwear has been discussed in many years. In a review paper by Nigg 

(2005), the research is divided into three sections, past, present and future. It is found that the 

three sections have a significance outcome where comfort was established to become important 

variables. To allow more objective measure of footwear quality, Barton, Bonanno and Menz 

(2009) have devised six items of footwear characteristic. (Fig.2). The foot definition according 

to Merriam-Webster Dictionary is the part of the leg on which animal or person stands and 

moves: the part of the leg below the ankle. Foot and ankle in the human body is work together 

to provide balance, stability, movement and propulsion. This complex anatomy consists of 

twenty-six bones, thirty-three joints, muscles, tendons, ligaments, blood vessels, nerves and soft 

tissues. The normal foot anatomy can be divided into three anatomic regions called hindfoot or 

rear foot, midfoot and fore foot. 
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Foot deformities definition according to Merriam-Webster Dictionary is a condition in which 

part of the body does not have the normal or expected shape. Foot deformities is a disorder of 

the foot that can be divided into two categories. They are congenital and acquired.  

 

Dr. Yong SuMei from Sime Darby Medical Center explained that the congenital foot   

deformities can be inherited    or   caused by extrinsic factors. Common congenital foot 

deformities include flatfoot, clubfoot, hook foot and various types of toe deformities such as 

extra toes, curly toe and syndactyly (web toes). Malaysia, in 1990, 5.6 per 1000 livebirths had 

congenital foot deformities (N, Y Boo, L, C Ong, 1990). Foot deformities were not only affected 

children but also adults. People will always find a solution to manage their footwear by using a 

various type of outsole, bars externally, arch support and put in the metatarsus pad (Mcpoil, 

1988). According to Tax (1982), a stable foundation can be generated by using a suitable foot 

orthosis into an appropriate footwear. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
Figure 2: Footwear Characteristic 

Source: A Summarization from Barton, C. J., Bonanno, D., Menz, H.B.   (2009).   Development and Evaluation A 

Tool for The Assessment of Footwear Characteristic Journal of Foot and Ankle Research. 
 

Research Methodology 

The research was conducted using qualitative method. The research studies are devoted to two 

case study or subjects and the focus of the study is the data that is in the thick-lined box. Main 

data is divided into three sections, Primary Data, Secondary Data and Design Process. Both 

subjects are disabled blue colour worker with congenital foot deformities. Before the study 
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embarked, researcher had gained an approval from the subjects. A design research framework 

was made as a guideline to ensure the research is on the right track. (Fig. 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Design Research Framework 
 

Finding And Discussion 

Both case study subjects were not wearing a proper footwear although the working environment 

and the job specification required them to do various movements such as walking, standing, 

and sitting for a long time. Here is the primary investigation about subjects working footwear. 

 

Identify the Footwear (Subject A) 

Figure 4 below shows the case study's present safety footwear. While the shape of the right 

shoe looks fine, the left footwear had its quarter part (opening) wide open with a  shoelace 

improperly fastened. It was because the wearer does not feel comfortable  because the ankle 

of the leg is bigger and deformed. The right shoe however slanted  forward because only the 

quarter part was frequently used during walking and sitting due to the right leg conditions. The 

outsole of the shoe shows the different sizes and state of wear on the heel, indicating heavy or 

excessive load and that will lead to other foot problems. The results of the study by Frey et al, 

was found that incorrectly fitting footwear was common and associated with forefoot disease 

and foot pain. 
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Figure 4: The Shape and The Present Condition of The Footwear 

 

In order to wear the shoe, the subject also inserted the raised insole device for the stump for 

stability. A total of 18 pieces of 2.5 mm thickness cellulose board was glued together to get the 

ideal height of the leg. (Fig. 5). However, according to Active Health Management this kind of 

shoe modifications are merely considered to compensate for minor foot deformities and 

disabilities or leg shortening of less than 1.5 inches.  
 

 

 

 

 

 

 

Figure 5: Raised Insole to Be Inserted Into the Shoe  

 
 

Identify the Foot Deformities 

This is an example of congenital foot deformities (Fig.6). Each leg has different deformities. It 

is multi-deformities such as talipes valgus, and less toes. According to medical dictionaries, 

talipes valgus refers to a permanent eversion of the foot, the inner side alone of the sol 

resting on the ground; it is usually combined with a breaking down of the plantar arch (left 

foot). Talipes is any of several deformities of the foot, especially those occurring congenitally.  

It may also be a non-traumatic deviation of the foot in the direction of one or two of the four 

lines of movement. 
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Figure 6: The Shape of Deformities and The Present Condition pf The Subject A 
 

Figure 7 below shows another case study, Subject B. Subject B choose to wear a calf length 

boot due to his deformities. Subject B claimed that the calf length boot was the most suitable 

for him because the feet remain detached  in the shoe as he walking. The boot with zipper also  

makes it easier to wear and open the shoes. However, he still unable to stand and walk properly 

without assistance. 
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Figure 7: The Shape of Deformities and The Present Condition of Subject B 

 

Conclusion 

It is an essential to create awareness and knowledge to disabled people with foot deformities 

the important to choose the right footwear for them.  2 workers were selected, and they have 

different foot deformities. Depends on each deformity, proper shoe modification helps people 

who have foot problems and cannot buy appropriate prosthetics and orthotic devices to 

minimize the pain.  Hence, each device designed for person with foot deformities must be 

customized based on the variety of factors including the affordability of the individual, beside 

the type of deformities, body size and the remaining skeletal structure and muscular. Like a 

thumbprint, foot deformities also different from one person to another. It is recommended for 

a future works to consider the use of 3D scanner to get the 360º image of deformities foot. The 

result would be more accurate (Balasanker, 2014). The respondent is encouraged to take an x-

ray test so that the problem or the deformities can be easily identified by the medical 
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practitioners. The designer also suggested to work closely together with a certified prosthetist 

and orthotist to encourage more solutions in footwear design. 
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