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F
eet are one of the most underestimated parts of the

human body. Each foot’s 26 bones, nearly 100

muscles, hundreds of ligaments plus a complex wiring

system of nerves and fuel supplying blood vessels enables

their very small contact area with the ground to support and

propel all of the body’s mass.

An average day may involve up to 10,000 steps and the

transmission of surprisingly large forces through very

delicate and fragile areas. So, like an automobile, they must

be looked after. Unfortunately, it is too frequently taken for

granted that they can sustain long periods of standing or

running, jumping and walking on uneven surfaces. As might

be expected however, excessive demands eventually cause

problems, an increasingly common cause of which is

excessive weight.

The World Health Organization predicts that there will be

2.3 billion overweight people in the world by 2015, an almost

44% rise over 2005. Of these, no fewer than 700 million will

be classed as clinically obese. Fifty years ago, such data did

not even exist.

The worst offender in terms of sheer numbers is the United

States where some estimates suggest that no less than two-

thirds of the population (130 million people) are overweight

with nearly half described as obese. Indeed, a special name

has been coined for the phenomenon; ‘globesity’.

We are constantly reminded of the effect that

overweight has in regard to heart problems, diabetes and

increased risk of some forms of cancer. Less is said about

the effect it has on our feet. When walking, our feet come

under the impact of 125% of our body weight, so extra

weight means ankles and bones and joints in the feet are

under increased pressure. They also need to provide more

shock absorption for the body. That in turn means more

wear and tear and a greater likelihood of foot or ankle pain.

A survey by the American Orthopaedic Foot and Ankle

Society found that over 40% of people with an average BMI

of 27 (anything over 25 is considered overweight) admitted

to putting on weight before starting to suffer foot pain.
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PROBLEMS AND ANSWERS
Michael O’Neill, a consultant podiatric surgeon and

spokesperson for the Society of Chiropodists and Podiatrists

in the UK says: “Being just 12.7 kilos overweight can

contribute to foot problems; 25–30 kilos overweight could

lead to considerable difficulties. The bones of the foot are

held together by ligaments so, extra weight can force the

joints apart and make these ligaments stretch.” 

“This can change the shape of the foot so that it starts to

splay, become wider and the arches begin to collapse.

Another complication arises as collapsed feet can cause the

whole lower limb to rotate and make you knock-kneed. It

also becomes much harder to find shoes that fit, hence so

many seriously overweight people wearing flip-flops, which

only make the matter worse.”

There is clearly a huge potential market for footwear

specifically targeted at overweight people so World Footwear

asked Mr O’Neill to list the foot problems he regularly sees

in overweight people and how footwear could be designed

to help them.  

The heel is the initial point of contact for the foot with a

fatty heel pad absorbing shock as it comes in contact with

the ground. The fat dissipates energy like a layer of sponge

rubber. However, it is also like a fluid and excessive weight

will push the fatty tissues away from under the heel causing

the calcanium (heel bone) to absorb more energy.

Eventually, a pocket of fluid known as a bursa will

accumulate to protect it from damage. This in turn can

become inflamed and produce a condition known as

‘policeman’s heel’. It can be helped by the use of a high-

density foam insock, particularly under the heel. 

Well-proven materials for insert socks are available at

all performance levels and often have anti-fungal treatment

built in. There are also gel technologies such as LiquiCell

which have a close resemblance to the natural bursae

found in the human body as well as mechanical systems

developed for sports shoes.

This fat often also pushes outwards to produce a ridge

where tiny micro ruptures of fat have leaked through and

dimpled the margins of the heel. Shoes with a narrow heel

seat make this worse, while a broader heel seat has a greater

area of contact and helps provide additional support. Obese

people often also have a very wide forefoot due to splaying

of the metatarsals as the inter-metatarsal ligaments become

stretched. 

Lasts that answered these criteria would not present

any problems. They would however need soles with a

wider tread and forepart, and modified mould profiles if

back-part moulding was involved.

If the actual heel of the shoe is very narrow as in the case

of a stiletto, there is increased instability at ground contact.

This makes the foot roll excessively and place additional

stress on the inner ankle region causing pulling of the

supporting tibialis posterior and anterior tendons leading to

possible medial arch collapse or a stretching of the medial

foot ligament and plantar fasciitis. 

Heels of this type are clearly not good for large ladies

and compromises in height and top-piece area would need

to be reached on more fashionable styles.

A weak heel counter will quickly break down and allow

the heel to drift away from being positioned over the mid

central area with similar results. Obese people who have

difficulty bending down tend to force their feet into theirLiquiCell Metatarsal Pad. CREDIT: LiquiCell TECHNOLOGIES INC.
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shoes with the result that the back of the shoe soon

collapses leaving the wearer walking in what has essentially

become a mule. This is a common sight in nursing homes. 

Tough and resilient heel counter materials have been

developed for sports shoes and it would simply be a case of

choosing the best specification to match the shoe style in

question.

Heel height relative to sole thickness dictates both the

pitch of the shoe and the strain on the waist area. Needless

to say, the heavier the person becomes, the greater the

strain. The strength of the waist depends on the shoe’s

construction and will often dictate the life of a shoe in the

case of an overweight person as poor stability will lead to

excessive twisting from heel contact to mid stance phase of

the gate cycle and dictate the rate and extent of pronatory

forces and end point contact. This again leads to medial

ankle stability and excessive loading on the medial mid

tarsal joints and a risk of osteo arthritis. 

There are various solutions to this problem. One is to

increase strength by using an extra strong steel shank

riveted to a moulded insole with an extended shankboard

seat. There are also wedge and semi-wedge heels but these

are not suitable for every style and customer taste.

There is however the Bi-Fit insole technology from

Jones & Vining based on re-cycled plastics where insoles

can be heat-moulded with channels to create a very strong

and rigid waist without the need for a shank. Sales

manager, Frank Roppolo, says: “We have not had any

inquiry from our customers about using Bi-fit for this

purpose but it sounds like a good idea. Our initial concept

was to increase the stability and alignment of the foot as

the insole can be moulded to have a firmer arch and heel

for better support as well as a better contour to the foot, so

Bi-Fit would be a good solution.” 

The mid shoe is important in terms of fastening to hold

the foot firmly in the shoe. Laces are the gold standard with

various lacing methods providing altering levels of fastening

and stability of the foot to prevent excessive pronation.

Velcro is a good second choice for those just about able to

reach their feet. However, as many obese people are unable

to bend down sufficiently, they buy slip-ons. While elastic

top gussets helps initially in terms of fit, they soon become

over-stretched and of little use. 

Lacing is clearly the best closure system, the only

problem being one of tensioning and tying the laces

themselves. There are a number of speed-lacing systems

available now and it is possible that the solution could lie

with one of these.

‘Lazy Lock’ from Sweden is essentially a replacement

for the conventional knot and was developed for children.

It would certainly solve the tying problem. The American

‘Speed Lace’ is designed to create equal tension

throughout the often complex lacing systems

on sports shoes. While it appears to work

extremely well, it is a retro-fit product

and might not be aesthetically

acceptable for dressier footwear. 

‘Lock Laces’, again from the US,

Lock Laces could be used on a wide
selection of shoe styles.

CREDIT: STREET SMART LLC

Bi-Fit insole showing reinforcing channels
moulded into the waist area.

CREDIT: JONES & VINING



could be a solution as the system combines a multi-strand

elastic lace with a spring activated locking device. It is

claimed that this not only provides a good grip on the foot

but, once the tension is set, allows the shoes to be put-on

and removed without releasing the lock. Eric Jackson,

president and chief executive of Street Smart LLC, the

company that developed the system, says: “When I first

created Lock Laces, its intended use was for athletes. Then

we found parents were buying them for their children, sons

and daughters for elderly parents and other people for a

friend or family member who was physically challenged.

We had not previously thought about overweight people

who rely on slip-on shoes as opposed to tying laces but, I’m

sure they would benefit them also.”

Lock Laces are available in various colours and lengths

and could be supplied direct to footwear manufacturers. 

Heavy individuals will also develop problems of repeated

stress syndromes under the balls of the feet and metatarsal

heads, such as metatarsal joint synovitis, stress fractures or

simply corns and callouses. This can be reduced with the use

of micro cellular soles and cushioned foot beds to reduce

shock.  They also tend to wear the soles of their shoes out

faster than lighter people.

The wide availability of hard-wearing compounds in all

density levels and the possibility to mould multi-part soles

is already in extensive use so this is another requirement

that is easy to satisfy. Sports shoes have long used a

combination of an EVA mid-sole with a hard-wearing

outer sole.

Everyone’s feet sweat but, those of heavy people tend to

sweat more than those of thin people, which can lead to

fungal infections such as athlete’s foot.  There are more

sweat glands per inch in the feet than anywhere else in the

body—about 250,000 of them. Feet also sweat all of the time

and, not just when we are hot, with the average person

producing enough to fill an eggcup every day. While keeping

feet clean and changing hose and shoes daily is obviously a

good starting point, shoes that were able to breath well

would also be a great help. 

This subject has received enormous attention in terms

of developing upper materials and lining systems that can

control foot temperature and dissipate moisture, using

high wicking such as Cambrelle or low-friction as in the

case of Sheehan Associates anti-friction lining, called etc.

World Footwear and its sister publication WSA have

covered this subject extensively in past issues and there

are many proven systems to choose from.

CATERING FOR THE OVERWEIGHT
Losing weight is clearly the best solution for the

overweight but is something many of them seem unwilling

to face up to. In any case, foot problems for many will

already be far advanced, so it becomes a matter of

alleviating the damage and resultant pain already present.

Better fitting and supportive footwear along the lines

suggested, would certainly be a great benefit. 

All the technologies referred to are readily available so,

it would appear to be a case of just pulling them all together

in a single purpose-designed range of shoes. However,

there remains the problem of cost. A large proportion of

obese people in the developed world tend to come from the

poorer sections of society. They have the least disposable

income and, in many instances, the least self-esteem in

regard to how they look. Unfortunately, as far as countries

such as the US are concerned, they are also the ones who

will probably have no medical insurance for when real

health problems occur. Even so, if only 10% of the WHO’s

predicted 700 million clinically obese people by 2015 could

afford to buy special shoes, it would still mean seven

million potential customers.

Foot health details courtesy of Consultants Podiatric Surgeon Michael

O’Neill and the British Society of Chiropodists and Podiatrists.
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…and it should be noted…

Despite the increase in average body weights in the
developed world, there has been little or no major
impact in terms of many material or whole shoe
tests or their corresponding guidelines.  For other
tests, such as those to measure underfoot
cushioning, resilience of bottom components and
“feel through” of soles, SATRA, the UK testing
house,  has the ability to vary test conditions on a
wide range of equipment built in its own
workshops.  It can also make similar adjustments for
other tests such as slip (forces from 250N to 500N)

or abrasion to account for the effects of body
weight against the same performance requirements.

It also offers a comprehensive range of fitness for
purpose guidelines and by choosing values
appropriate for the shoe style and likely wearer
group, both light and heavier weight wearers can
be accommodated.  Selecting the most demanding
performance category for, say, sole adhesion and
sole abrasion rather than values more usually
associated with fashion styling is a good example.
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