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Abstract: Diabetes mellitus is one of the most common noncommunicable diseases globally.
In Africa, rates of diabetes are increasing, so there is a parallel increase of foot complications.
Peripheral neuropathy is the main risk factor for foot ulceration in people with diabetes in devel-
oping nations, but peripheral arterial disease is also increasing in number owing to the change in
lifestyle and increasing urbanization. Ulceration arising from peripheral neuropathy, peripheral
arterial disease, and trauma are highly susceptible to secondary infection and gangrene, and are
hence associated with increased morbidity and mortality. Government funding is very limited
in many developing countries, and diabetes and its complications impose a heavy burden on
health services. In particular, the outcomes of foot complications are often poor, and this is the
result of various factors including lack of awareness of the need for foot care among patients,
relatives, and health care providers; relatively few professionals with an interest in the diabetic
foot and with the training to provide specialist treatment; nonexistent podiatry services; long
distances for patients to travel to the clinic; delays among patients in seeking medical care, or
the late referral of patients for specialist opinion; and lack of the awareness of the importance of
a team approach to care, and the lack of training programs for health care professionals. Many
of these can, however, potentially be tackled without exorbitant spending of financial resources.
Cost-effective educational efforts should be targeted at both health care workers and patients.
These include implementation of sustainable training programs for health care professionals
with a special interest in foot care and focusing to disseminate the foot care information, on
the prevention and management of the diabetic foot, to other health care professionals and to
patients. The Step by Step foot program is an educational program that was first carried out in
Tanzania and India. In conclusion, the only way to move forward in developing countries is
educational programs on prevention and management of the diabetic foot. An interdisciplinary
team approach is needed, and not multidisciplinary, for the management of the diabetic foot.
Patients presenting early at a less severe stage will definitely lead to reduction in morbidity
and death rates.
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Introduction and epidemiology
Diabetes mellitus is a serious condition leading to devastating outcomes for patients
across the globe.'*? It affects all social grades of people from both the developed and
the developing world, young or old, male or female, rich or poor.

The global prevalence of diabetes in 2015 was estimated at 415 million.?. Due to
longer life, changes in dietary patterns, and increasingly sedentary lifestyle, prevalence
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of diabetes is expected to increase to 642 million by 2040.°
Africa and Asia are going to be particularly badly affected
compared to the rest of the world. For example, the prevalence
in Africa is estimated to increase from 14.2 million in 2015
to 34.2 million by 2040.3

Africa is currently home to 1.1 billion people, and its
population is predicted to reach 2.4 billion by 2050.* It has
54 countries, is home to some 1,000 ethnic groups, and has
more than 1,000 languages.! Much of the increase in popu-
lation will happen in sub-Saharan Africa, which includes
many of the poorest countries. Similar to other parts of the
world, as the population grows, more people in sub-Saharan
Africa will live in cities, consume more processed food, and
develop obesity, heart disease, cancer, and type 2 diabetes.*

Diabetes is the main cause of morbidity and mortality
in both developed and developing countries.>"'” Some com-
plications of diabetes include blindness, renal failure, and
cardiovascular complications, but complications connected
to the foot are related to the highest rates of morbidity and
mortality.>!” Complications of the foot like septic foot can
be very serious and extremely costly.2! Among all the lower
limb nontraumatic amputations performed across the globe,
40%—60% are performed in patients with diabetes.'® Globally,
one million amputations are performed annually on people
with diabetes.'® In 2005, it was estimated that every 30 sec-
onds a limb is lost due to diabetes somewhere in the world.'®
After 10 years, in 2015, it was again estimated that every
20 seconds a limb is amputated due to diabetes somewhere
in the world.!® In the time period of one decade, things are
getting worse rather than improving.

Financial burden of diabetic foot diseases

The cost of treating the diabetic foot in the Western world is
already available in the literature. There are few studies of
the cost of treating the diabetic foot in the developing world,
although one recent study compared the cost between five
countries from three continents.' All five countries were pre-
sented with a hypothetical case from which to estimate cost
of care. It was estimated that it would cost $3,060 in Tanzania,
which is only 1.6% of the cost of treating the same ulcer in
the USA ($188,645)."°. Even today in most of the African
countries, medical expenses are paid by the family, and only
now in some of the countries has medical insurance started
operating and paying medical expenses. It is devastating for
the patient if he is the only bread earner in an extended fam-
ily, which is common in Africa.*'"!° The cost estimated was
approximately 2 years of average income for the patients in
Tanzania.' During the period of management of foot ulcer, the

patient is not able to work, and so loss of productivity is again
an added cost to the family, relatives, friends, and community.'

The extent of diabetic foot risk in

developing countries

The greatest factors underlying risks of diabetic foot disease
are peripheral neuropathy (PN) and peripheral arterial disease
(PAD). PN exposes the foot to risk of unnoticed trauma. PAD
limits the capacity for healing, especially when the wound is
worsened by infection.

PN

Globally, PN is the most common complication of diabetes.
If one looks at the literature, PN in the Western world is
seen in 5%-80% of patients with diabetes.?**' The same
applies to African countries if you look at the prevalence
rates of PN.!-3>-1L13-16 Tn Tanzania, one of the studies showed
symptomatic PN in patients attending diabetic clinics was
estimated to be 25%.* Similarly, published reports of PN
across Africa showed that in 1960s, PN rate in Zimbabwe
was 4%, in 1970s in Ethiopia it was 40%,% in 1980s in
Ethiopia it was 47%,2* in 1990s in Nigeria it was 68%,* and
in 2000 in Algeria it was 80%.2° Two multicentre studies have
shown that there is no difference in prevalence based on race
either between countries and continents or within them.'#!3

PAD

Another important complication of diabetic foot is PAD, which
causes high morbidity and mortality in patients with diabetes. It
is very commonly seen in the Western world, but it was not that
common in Africa and Asia. Time has changed the situation
across Africa and Asia now, and rates of PAD are increasing.
The reason for this is that communities in Africa and Asia are
becoming more urbanized, following a sedentary lifestyle,
lacking exercise, changing diet, etc. As a consequence, PAD
is increasing in people with diabetes.!>!3142627.28 One review
published literature from the African continent and the trend
of PAD rates have increased over the years as follows, from as
low as 0% from Zimbabwe in 1960s,%? 1.1% from Ethiopia in
1970s,% and 2.9% from Tanzania in 1980s,* to high as 54%
from Nigeria in 1990s, and 84.4% from Algeria of North
Africa in 2000.%° The reality is that PAD rates are similar in
Africa as seen in the Western world. Urban populations from
Tanzania showed the same high rates of 26% in 2009.'*

Diabetic foot ulcer and amputation
The reality in Africa is that high rates of diabetic foot
ulcers, amputation, and mortality are observed all across the

submit your manuscript

136

Dove

Chronic Wound Care Management and Research 2017:4


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Managing the diabetic foot in resource-poor settings

continent. In 2002, Tanzania had 15% of diabetes patients
admitted because of foot ulcers, and 33% of those underwent
amputation, and mortality rates were very high; 54% in those
patients who presented with extreme pathology (Wagner
score 24)."! This is also true for other parts of Africa as well,
as they show high rates of morbidity and mortality,!->3711.22-32

Diabetic foot care education

Education is the most important tool in Africa to prevent
diabetic foot ulcers. At the primary health care center, or
district health care center, or even in some regional health
care centers, people with diabetes lack foot care education.®!
Due to the lack of basic education that an ulcer can lead to
an infected diabetic foot ulcer, patients present with acute
limb-threatening conditions, leading to amputation in about
25%—50% of the people.'® Educational programs are required
at the grass root level to prevent complications of foot ulcers
in the developing world.'334° The benefit of improved foot
care education has been clearly demonstrated.***° More
widespread implementation would lead to improved clinical
outcome at reduced cost.

What are the challenges and solutions?
The challenge posed by the diabetic foot is a particular prob-
lem in the developing world, and proportionately more so than
in more affluent countries. In the past >20 years, developed
nations have increased research on molecular epidemiology
and genetics. This escalation of research in genetics has actu-
ally not benefited patient care and outcome of the patients in
countries where routine diabetes care is required.

Financial resources allocated in Europe and North
America are offset by increased burden of diabetes and its
limb complications, and ready availability of technology,
drugs, and antimicrobials. In North America, the high cost of
health care and insurance premiums often precludes optimal
provision of diabetic foot care. The only research in the area
of epidemiology done in developing nations, including from
the African continent, that has had any significant impact on
patient outcomes has been characterization of diabetic com-
plications, especially of the lower limb, and implementation
of the findings to evidence-based practice. Neuropathy and
infection play a major role, and the affected population is
generally younger. When, however, this is associated with the
rising incidence of PAD, the health care systems in continents
such as Africa could become overwhelmed.!-28:12.2441-44

The solution to the major challenges is how to implement
the current epidemiologic realities and programs that could
truly improve the outcomes of diabetic foot complications,

using relatively small proportions of available resources.
The challenge is to find a solution to the problem posed by
diabetic foot disease in resource-poor countries.

Managing infection in the diabetic foot

Almost all diabetic foot ulcers in Africa are infected at the
time of first assessment.':>5-11:23:2833:414546 The reason is that
patients typically present too late to health centers, and so
the patient has either developed gangrene or limb-threatening
infection.'.

In most of the resource-poor countries, where there are
no podiatrist or chiropody services, diabetic foot infections
are very common due to several reasons and many lesions
initially are ignored or noticed relatively late or after unsuc-
cessful home treatment such as bathroom surgery, soaking
in water, application of home remedies, going to a faith
healer, or applying herbal medication. It is for such reasons
that many people may only seek medical help when either
serious infection or gangrene supervenes. The later an ulcer
presents, the less likely it is that the foot can be saved.!!!828
Outcomes of foot complications are preventable and can be
reduced through proper foot care.?®

The least invasive foot infection is cellulitis, a deep soft
tissue infection that involves fascia, muscles, and deep tissue,
and osteomyelitis, when bone is involved.'""'#2® Chronic foot
ulcers lead to contiguous spread of soft tissue infection in an
ulcer, to the underlying bone.*’ Bone infection (osteomyelitis)
can be diagnosed by simple clinical methods — probing to the
bone beneath an ulcer with a sterile blunt instrument, with or
without bone radiography, isotope bone scans, or histology.
As nuclear medicine services and histology tests may not be
routinely available at centers in developing countries, greater
reliance has to be placed on clinical signs, and these are not
100% reliable. Abbas et al usually use the simple bedside test
of physically probing the bone beneath an ulcer to diagnose
the presence or absence of osteomyelitis.>*%!%2 If osteomy-
elitis is diagnosed, then the necrotic tissue is removed until
viable tissue is visible and this is followed by treatment with
antibiotics. Ifin any case foot ulcer prognosis looks poor, then
the patient is referred for surgical assessment with a view to
remove necrotic bone or to undergo amputation if necessary.

Infection is diagnosed purely on clinical grounds, and the
role of microbiological sampling is restricted to the identifica-
tion of probable pathogens and the sensitivity to antibiotics.
Superficial swab specimens for culture and sensitivity are
not very useful due to polymicrobial growth, which is largely
uninterpretable.'®** Deep tissue biopsy is likely to give more
useful information. However many microbiology services
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in resource-poor countries do not have facilities to analyze
biopsy specimens on a routine basis.

For this reason, Abbas et al** had to look for solutions
to overcome this in less-developed countries by conducting
epidemiologic and microbiologic studies and by the use of
antibiotics. Also, the use of Gram staining to observe micro-
organisms can be done as a bedside test at any clinic in the
countries with poor resources. We looked at the utility of
Gram stains in comparison with culture and sensitivity in
the management of limb ulcers in people with diabetes. We
found a sensitivity of more than 90%.3> We found that clinical
outcome following use of empirically chosen broad-spectrum
antimicrobials (without microbiology cultures), in conjunction
with surgical debridement, yielded similar or better outcomes
than antimicrobials chosen by antimicrobial susceptibility
testing of pathogens isolated from deep tissue cultures.'®*

The limited availability of different antibiotic prepara-
tions, as well as the cost of some of them, is a major problem
in less-developed countries and contributes to the relatively
poor outcome of infected ulcers and further emphasizes the
need for early expert assessment.

Utilization of cheap broad-spectrum antibiotics has to be
sourced from India, as suggested by Abbas et al,® as these
are similar or better than the more expensive antimicrobials
obtained from the West. On the other hand, the widespread
use of broad-spectrum preparations carries the risk of worsen-
ing the threat of increasing antimicrobial resistance.

Challenges and solutions by using a monitoring
system

A monitoring system requires huge amounts of funding and
human resources for data collection, statistics analysis of
data, etc. The challenges that Abbas et al face in the manage-
ment of the diabetic foot are the institution and maintenance
of a monitoring system. In countries with poor resources, it
is important to establish a monitoring system for diabetic
limb complications, for a number of reasons: 1) to screen
risk factors (PN and PAD) through monitoring data; 2) to be
able to take proper active and preventive responses to selected
high-risk diabetes populations; and 3) to intervene effectively.
Abbas et al have instituted perhaps the largest monitoring sys-
tem for limb complications in Africa, in Tanzania,!235-1113-16
The monitoring system has been sustained through various
reasons like strict case definition of limb complications, good
quality questionnaires used, and the commitment of the staff
also trained in collection of data and utilization of these data
for evidence-based practice. By maintaining the system in
Tanzania, significant and positive effects on patients were

observed, as their medical condition and how to deal with
diabetic foot complications was known. Due to this system,
patients also become knowledgeable about diabetes and its
complications. They keep their appointments to attend the
clinics, and have to even come if the clinics are far from
their home.

The importance of district/regional hospitals

Regional or district hospitals are usually large centers in the
developing countries under the control of the Ministry of
Health. They can provide medical, surgical, and basic labo-
ratory services for every region, even though resources can
be restricted. This setup is found mostly in the developing
world such as in Southeast Asia, Africa, Latin America, and
the Caribbean and can be centralized for optimizing the use
of resources. Regional hospitals are big centers in particular
regions of the country that are the teaching centers for medi-
cine in that area. They commonly have specialized medical,
surgical, and laboratory (including microbiology) units and
often work as reference centers. Agencies such as World
Health Organization, United States Agency for International
Development, and the UK Department for International
Development would generally prefer to maintain collabora-
tion through these centers because of their better infrastruc-
ture, trained personnel, and access to the Ministry of Health.

Time is tissue - decision to seek medical assistance
quickly

It is widely known that time is very important in myocardial
infarctions and cerebral vascular accidents. What is not well
known is that a patient with a diabetic foot ulcer, days, weeks
or a month may mean the difference in saving a toe, foot, leg,
or even life. These patients cannot afford to present late to a
health center. If the patient has an underlying infection and/
or ischemia it is even more critical that the treatment begins
early. Time is tissue in diabetic foot ulcers.!"*® Reasons for
delayed presentations were found by Abbas et al, and most of
the time these were associated with cultural, traditional, and
customary behaviors. Patients in developing countries have
a tendency to go through several stages before reporting to
the health center. They will first try to attempt to treat small
lesions like a callus or a boil at home using a razor blade
or herbal solution. These procedures are carried out by the
patient themselves or relatives. If home treatment fails, the
patient’s next move would be to see a faith healer or herbal
doctor. People in villages and towns usually have very high
respect and faith in the faith healer. Herbal healers are seen
at almost every corner of the city in Africa, advertising and
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claiming that they can cure all diabetic complications. When
herbal medications given by herbalists fail, patients decide
to visit the primary health center or district or regional hos-
pitals, where no diabetic foot specialists are found. All such
delays can mean that the condition of the foot deteriorates,
and so by the time they present to a specialist service, it may
be too late to save the foot, and sometimes even to prevent
death from severe sepsis.!!**4 Patients who believe strongly
in cultural traditions will not get proper and accurate treat-
ment of diabetic foot, and this in turn leads to amputation or
death as an outcome.?® Some patients delay in getting expert
opinion because of the fear of losing a limb, as, in Africa,
loss of limb is considered a worse outcome that having the
disease. Lack of knowledge among health care personnel at
the grass root level can also lead to poor outcomes.

It is commonplace for surgeons in particular to recom-
mend soaking of the foot which has an ulcer, but this is
counterproductive as soaking can result in maceration of
the skin and hence predispose it to infection (especially by
Pseudomonas species which prefer a damp environment).

Many people with diabetes are unaware of the need for
early expert referral, and this lack of awareness is obviously
made worse by neuropathy with reduced pain sensation.
Patients with severe loss of sensation can sustain unnoticed
injuries and even rat bites when in bed at night.'® Many
patients have not been taught to examine their feet on a
daily basis to detect cracks or injury.!® In contrast, those with
symptomatic (painful) PN — which is a common complica-
tion among both educated and less well educated people
with diabetes — generally seek medical help faster and so
there is no delayed detection of injuries, leading to better
outcomes'1,2,3,5—11,13—16

The need for specifically designed structures of care
Multidisciplinary working: It is a key recommendation of
care in developed countries that professionals should work in
close collaboration with colleagues with different specialty
training. Physicians should work closely with surgeons,
and both should work closely with other specialists, includ-
ing nurses, orthotist (a person who is qualified to practice
orthotics) /pedorthists/shoe fitters, and most important of all
— podiatrists. In countries that routinely employ podiatrists,
they rapidly become a central member of the team.

In creating a template for optimal care, however, it is
important to remember that the team includes not just those
who work in a secondary or tertiary referral center but also
those in the community. Indeed, the team includes everyone
to whom the person with diabetic foot disease turns to for

help — including those in primary care as well as nonprofes-
sionals. The primary aim of everyone on this team should
be to ensure that every new case of ulceration is reviewed by
someone with expert knowledge as soon as possible.

The need for specific emphasis on education
Education is the only tool we have in the developing world
which is free to the patient, and it can be effective if imple-
mented effectively. Such education falls into two categories:
education related to prevention and related to treatment. It
also needs to be directed at two separate groups: people with
diabetes and professionals.

Prevention

An educational program for foot ulcer prevention should be
targeted at health care workers, and it will then become their
responsibility to pass on appropriate advice to their patients.
Professionals need to learn the five main pillars of preven-
tive diabetic foot, which are as follow: 1) Regular inspection
and examination of the feet and footwear, 2) identification
of high-risk patients, 3) education of the high-risk patients,
relatives, friends, and health care workers, 4) appropriate
footwear for diabetic patients, 5) treatment of nonulcerative
pathology. By implementing these five pillars, limb amputa-
tion can be reduced by more than 50%. Several successful
preventive educational programs have been carried out in
developed and developing countries,3#37:38-4048-50

Step by Step foot project

It was for these reasons that we adopted the Step by Step
foot project in Tanzania as a way to improve educational
skills as well as to improve the management of diabetic
foot problems.* The Step by Step project focused on all the
aspects of diabetic foot care and was initiated in collaboration
with the International Working Group of Diabetic Foot, now
called D-Foot International, Diabetic Foot Society of India,
and Muhimbili University of Health and Allied Sciences,
Dar es Salaam.

The main objectives of the Step by Step project were as
follows: 1) To create more awareness of diabetic foot prob-
lems among health care workers and patients, 2) to provide
sustainable training of health care professionals in diabetic
foot management, 3) to facilitate the transfer of informa-
tion and expertise among health professionals and export
ideas to other developing countries, 4) to reduce the risk of
lower limb complications in people with diabetes, and 5) to
empower people with diabetes to care for their feet better,
detect problems earlier, and seek timely help when problems
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arise.® This program showed a greater than 50% reduction in
amputation rates.*® It was recorded that ulceration, infection,
and amputation were prevented through this organized Step by
Step foot project, which included a preventive and therapeutic
approach to save the diabetic limb.* It is extremely important
and mandatory that health care workers who are taking care
of patients with diabetes should be able to conduct the simple
screening for PN, PAD, and the musculoskeletal system to
identify patients with high risk of getting foot infections. An
educational program should be the responsibility of the care-
giver, and it should be structured to make sure that people with
diabetes receive most of the information. Abbas et al** targeted
rural health centers dealing with diabetes in Tanzania — the
first people to see the foot complications. The Step by Step
project was started in these centers, and the health workers
there were largely untrained professionals.** When the project
was started, it was not surprising that, as with many develop-
ing countries, we had a lack of maintenance of infrastructure
for diabetic foot management, lack of trained personnel, no
podiatry services, and no structural educational curriculum
established on the diabetic foot for training health care work-
ers in the country. There was no concept of a superspecialty,
such as diabetic foot, to support training of the health care
worker who helps people with diabetes. This was the reason
the Step by Step foot project was designed with an aim to
educate these health care workers at the grass roots level and
was instituted in several regions across Tanzania.*

The Step by Step project was a training program primar-
ily focusing on all the aspects of diabetic foot. The program
consisted of two consecutive education seminars given a year
apart, each event lasting three days. All the participants were
given educational material and a screening, diagnostic, and
therapeutic basic kit of instruments focused on diabetic foot
at the time of registration for the first basic course.***” These
materials included written, visual, and audiovisual informa-
tion all directed to diabetic foot complications. Posters were
also given for the clinics on the topic of diabetic foot. These
educational materials were aimed at both patients and health
care workers (doctors and nurses).>**” The entire Step by Step
foot project curriculum focused on all the aspects of diabetic
foot and included formal lectures, workshops, practical
demonstration with live patients, and hands-on experience
training.>**” On completion of the course, all the delegates are
expected to disseminate the knowledge to fellow colleagues
and conduct the course at their centers.>*" It is practical in
the developing world, when the health care worker has to
see lots of patients in a day, to divide patients according to

the risk factors. Patients with relatively low risk or normal
diabetes foot receive normal general education once a year,
and this should be enough. On the other hand, patients with
a high-risk foot (PN, PAD, neuroischemic foot, previous
ulcers, or amputations) should receive intensive education
on the care, prevention, and therapeutic aspects of diabetic
foot.** #9430 Basic and advanced foot care education is given
to all health care providers. For patients with disability who
cannot look after themselves, special education is given to
their assistants and care providers.3#4049-50

Since the introduction of the Step by Step diabetic foot
training program in Tanzania, the 2004 basic course and
the 2005 advanced course have improved outcomes of the
diabetic foot ulcers, more ulcers are reported at the rural
health center at early stages, more awareness has been cre-
ated among the patients with diabetes, less patients are now
referred to tertiary care centers in the country, and less ampu-
tations are reported.’> On the other hand, it has also created
more awareness among health care workers and patients, and
so more training is conducted among health care workers.*

As the pilot course of Step by Step foot project showed
success in Tanzania from 2004 and 2005, further training
was held in a further 30 private health centers, including 30
teams of medical officers and nurses, leading to a total of 60
participants. The same course of the basic and advanced les-
sons was conducted.?* Cobblers were invited from respected
centers in 2010 to extend the multidisciplinary approach so
as to make a good training team with medical workers.*

This was followed by inviting surgeons from the same
centers where medical officers and nurses were trained and
from institutes that have surgical facilities. In 2009, the first
Step by Step diabetic foot surgical training project specifi-
cally aimed at surgeons from selected centers in 20 regions
was held in Tanzania; the focus was largely on optimizing
surgical practice to salvage diabetic feet and reduce rates of
amputation.®

After successful training projects done in Tanzania and
India (which included delegates from India, Bangladesh
and Nepal) led to increasing demand for Step by Step foot
program to be rolled out in other countries.>* *° One of the
aims was to export the idea to other nations, and to date the
model has been exported to various other countries in Africa
(Democratic Republic of Congo, Guinea, Botswana, Malawi,
Kenya, Ethiopia, Egypt, Zimbabwe, Mali and recently con-
ducted in Nigeria in October 2017), as well as in Pakistan,
and the Caribbean (Barbados, St Lucia, St Maarten, St Kitts,
and the British Virgin Islands).3®
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Train the trainer foot course

In December 2012, a decision was made to replace the Step
by Step foot care project with a Train the Trainer course. The
Train the Trainer course targets health workers from differ-
ent countries in a particular region to come under one roof
and disseminate the knowledge once they go back to their
own countries. The first successful Train the Trainer course
was conducted in Brazil in 2012 with participants from 14
countries in South America.*®#%%! In July 2013, the second
course was conducted in Tobago (Caribbean) with 57 par-
ticipants from 22 countries. In February 2015 the third Train
the Trainer course was conducted in Bled, Slovenia (Central
and Eastern Europe), where 17 Eastern European countries
participated. In November 2016, the fourth Train the Trainer
course was conducted in Bangkok (Western Pacific region)
and helped train health care workers from 13 countries. Train
the Trainer courses are being considered in future for African,
Asian, and North American countries as well.3840:31

This is the only unique project which has actually started
in the developing world (Dar es Salaam, Tanzania) and been
ultimately exported to the developed world.

In the author’s opinion, improvement in the field of
preventive foot care and reducing amputation will only be
achieved by focusing on education. Education is the only
powerful tool that can work all over the world. The educa-
tion of health care workers who would in turn educate other
colleagues in the center and surrounding areas of the health
centers has a cascading effect. These health care workers in
the periphery of each country would in turn educate patients,
families of the patients, relatives, and friends.

Conclusion

In summary, the many reasons for poor foot care in various
less-developed countries have been discussed at length in this
manuscript. While improvements in technology are awaited, the
priority is to establish basic principles of training and manage-
ment in this neglected specialty of diabetes. This can be achieved
at minimal cost, and the potential savings, both clinical and
financial, are enormous. The key to improvement is the educa-
tion and empowerment of professionals and, through them, the
educational empowerment of people with diabetes. Over the last
20 years, developed countries have demonstrated a considerable
reduction in the numbers of major amputations being undertaken
for diabetes. The goal is to achieve similar improvements in devel-
oping nations, and it is of even greater importance to minimize
the enormous increase in this terrible clinical problem that is
surely going to accompany the progressive changes of lifestyle
that will inevitably occur in the next 20 years.
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