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Abstract
BACKGROUND
Nigeria bears the greatest burden of diabetes prevalence in Sub-Saharan Africa.
Diabetic foot ulcer (DFU) is a serious and potentially life-threatening
complication of diabetes. Significant improvements in diabetic foot incidence and
outcomes have been recorded in many Western countries in the past decade.
However, the current burden of DFU in Nigeria is largely unknown.

AIM
To evaluate the patients’ profile, ulcer characteristics, associated co-morbidities
and outcome of patients with DFU in Nigeria.

METHODS
Multicenter evaluation of diabetic foot ulcer in Nigeria was a one year
multicenter observational study of patients hospitalized for DFU in six tertiary
health institutions in Nigeria from March 2016 to March 2017. Demographic and
diabetes information, ulcer characteristics and associated co-morbidities were
assessed. Relevant laboratory and imaging studies were performed. All patients
received appropriate multi-disciplinary care and were followed up until
discharge or death. Outcome variables of interest were ulcer healing, lower
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extremity amputation (LEA), duration of hospitalization and mortality.

RESULTS
A total of 336 patients (55.1% male) with mean age of 55.9 ± 12.5 years were
enrolled into this study. Majority (96.1%) had type 2 diabetes. Only 25.9% of the
subjects had prior foot care knowledge. Most of the subjects presented late to the
hospital and median (IQR) duration of ulcer at presentation was 39 (28-54) d.
Ulcers were already advanced (Wagner grades ≥ 3) in 79.2% of the subjects while
76.8% of the ulcers were infected at the time of admission. The commonest co-
morbidities were systemic hypertension, anemia and hyperglycemic emergencies.
One hundred and nineteen subjects (35.4%) suffered LEA while 10.4% left against
medical advice. The median (IQR) duration of hospitalization was 52.0 (29-66) d
with case fatality rate of 20.5%.

CONCLUSION
The burden of DFU in Nigeria is very high. The major gaps include low level of
foot care knowledge among diabetic patients, overdependence on self-medication
and unorthodox medicine following development of foot ulceration, late hospital
presentation, and high amputation and mortality rates. Extensive foot care
education within the framework of a multi-disciplinary foot care team is highly
desirable.

Key words: Burden; Diabetes; Epidemiology; Foot ulcer; Amputation; Mortality;
Multicenter evaluation of diabetic foot ulcer in Nigeria; Nigeria; Africa
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Core tip: The multicenter evaluation of diabetic foot ulcer in Nigeria was a one year
observational study of 336 adults who were hospitalized for diabetic foot ulcer in six
tertiary hospitals in Nigeria. The subjects were managed by multi-disciplinary diabetic
foot care teams and were followed up until discharge or death. This study demonstrated a
high burden of diabetic foot ulcer in Nigeria which accounted for about a quarter of
diabetes related hospital admissions over the study period. The study recorded high
amputation and mortality rates of 35.4% and 20.5% respectively. Major challenges in
diabetic foot care identified in this study include low level of foot care knowledge among
the patients, poor health-seeking behavior and late hospital presentation.

Citation: Ugwu E, Adeleye O, Gezawa I, Okpe I, Enamino M, Ezeani I. Burden of diabetic
foot ulcer in Nigeria: Current evidence from the multicenter evaluation of diabetic foot ulcer
in Nigeria. World J Diabetes 2019; 10(3): 200-211
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INTRODUCTION
Although diabetes mellitus (DM) prevalence is rising globally, Sub-Saharan Africa
appears  to  be  the  worst-hit[1].  In  the  last  two decades,  Nigeria,  for  instance  has
witnessed more than a 100% increase in the prevalence of the disease, from 2.2% in
1997 to nearly 6% in 2015[2]. It is generally reported that Nigeria which is the most
populous  country  in  Africa  has  the  greatest  burden of  diabetes  within  the  Sub-
Saharan sub-continent[3]. This disproportionate increase in diabetes prevalence has
largely  been  blamed  on  changing  demographic  dynamics  including  increasing
urbanization and adoption of unhealthy lifestyles. Paralleling this increase in disease
burden is also an upsurge in the prevalence of diabetes-related complications and
death. One of the most devastating of these complications is diabetic foot ulcer (DFU),
a costly, disabling but preventable complication of diabetes that is associated with
significant morbidity and mortality.

DFU refers to a breech in the continuity of the skin epithelium involving its full
thickness or beyond, distal to the ankle joints, in a person living with DM[4].  Foot
ulceration is common in patients with DM with current global prevalence of about
6.3%[5]. It is estimated that a person with diabetes has a 25% lifetime risk of developing
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DFU[6].  In  Africa  with  constrained  resources  and  fractured  health  systems,  the
prevalence  of  DFU  is  higher  at  about  7.2%[5].  The  burden  of  DFU  in  Africa  is
substantial, constituting a major source of hospitalization and mortality[7]. With the
rapidly rising diabetes prevalence in Africa,  the burden of  DFU in this  region is
expected to be on the increase.

Many  of  the  predisposing  factors  for  DFU  are  well  established  and  include
advancing  age,  long  duration  of  diabetes,  poor  glycemic  control,  presence  of
neuropathy and peripheral  vascular  disease[8,9].  However,  majority  of  DFUs are
usually as a result of interplay among an at-risk foot, repeated micro-trauma and
super-imposed infection[4]. Managing DFUs is usually very challenging especially in
resource-constrained settings. The cost of managing DFU is substantial, and DFUs
account for up to 40% of diabetes-related expenditures, making it one of the most
expensive  diabetes  complications  to  deal  with[10].  DFUs  often  heal  very  slowly
resulting in prolonged hospitalization, or may fail to heal completely. They are also
very prone to infection with resultant tissue necrosis and gangrene. Consequently,
foot ulcerations are the commonest cause of lower extremity amputation (LEA) in
persons with diabetes, accounting for up to 85% of LEAs in this population[4]. The
International Diabetes Federation estimates that at least one limb are lost to DFU
somewhere in the world every 30 s[1]!  Lower limb amputation is  associated with
significant disabilities including loss of productivity and reduced quality of life[11].
Furthermore, it has been observed that 5-year survival after an LEA is worse than
many cancers[12]. Foot ulceration in diabetic patients is therefore a medical, economic
and psychosocial issue requiring serious attention.

The burden of DFU in Nigeria has been reportedly high, with prevalence rates
ranging from 11%-32% among hospitalized patients[13,14]. At about half a decade ago,
amputation rate from DFU in Nigeria was as high as 52%[15]. Furthermore, DFU is the
commonest  cause  of  diabetes-related  mortality  in  Nigeria  after  hyperglycemic
emergencies[2]. Diabetic foot ulceration is therefore a matter of serious public health
concern in Nigeria. Contemporary data on the actual burden of DFU in Nigeria are
however very scanty, and available studies on this subject were single-centered and
mostly retrospective.  In order to  fill  this  gap,  we sought to  evaluate the current
burden of DFU in a larger population across multiple centers in Nigeria.

MATERIALS AND METHODS

Study areas and design
The multicenter  evaluation  of  diabetic  foot  ulcer  in  Nigeria  (MEDFUN) was  an
observational  study conducted  in  six  tertiary  healthcare  institutions  in  Nigeria,
between March 2016 and April 2017. These centers include Enugu State University
Teaching Hospital located in South-Eastern Nigeria, Lagos State University Teaching
Hospital  in  the  South-West,  Aminu Kano Teaching Hospital  in  the  North-West,
Ahmadu Bello University Teaching Hospital Zaria also in the North-West, Federal
Medical Center Keffi in the North-Central and Federal Medical Center Umuahia also
located in the South-East. The locations and geographic spread of these study sites are
indicated in a map of Nigeria hereby presented (Supplementary).  All the centers
render specialized tertiary health care and serve as referral centers for primary and
secondary health facilities within and outside their geopolitical zone. The Research
and Ethics committee of each of the participating centers approved the study protocol
while verbal informed consent was obtained from each patient prior to recruitment.

Subjects and recruitment
In  the  present  study,  subjects  with  type  1  DM  (T1DM)  or  type  2  DM  (T2DM)
hospitalized for DFU in any of the participating centers were consecutively enrolled
after  obtaining verbal  consent.  Distinction between T1DM and T2DM was made
clinically as follows: Subjects who reported dependence on insulin for diabetes control
since the time of diagnosis were classified as having T1DM while those who had been
controlled on oral anti-diabetic drugs with or without insulin were adjudged to have
T2DM. Pregnant women, subjects with diabetes other than types 1 and 2, and those
with wounds limited to above the ankle joints were excluded.

Data collection and clinical measurements
Using a specially designed structured proforma, relevant socio-demographic and
diabetes-related information such as  gender,  age,  occupation,  cigarette  smoking
status, diabetes type and duration, as well as the type of healthcare facility where the
patient was receiving diabetes care prior to development of foot ulcer were obtained
and documented. Knowledge of foot care was assessed and patients were interviewed
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on whether they had received foot care education prior to foot ulceration. History of
development and progression of ulcer including mechanism of ulceration, site of
ulcer, duration of ulcer and prior ulcer treatment methods were also assessed. Clinical
wound infection was determined according to the International Working Group on
Diabetes Foot (IWGDF) guideline by the presence of purulent exudates or any two or
more of the following: Periwound edema, periwound redness, local warmth, foul
smell, pain or tenderness on palpation and fever[4]. Commonly known risk factors for
DFU were also evaluated,  including history of  previous DFU,  barefoot  walking,
improper foot wear, visual impairment, foot deformity, peripheral neuropathy and
peripheral artery disease (PAD). Peripheral neuropathy was diagnosed by loss of
pressure perception to Semmes-Weinstein 10 g monofilament test  or diminished
vibration  sense  using  the  128  Hz  tunning  fork.  PAD  was  diagnosed  based  on
impalpable  dorsalis  pedis  and/or  posterior  tibial  artery  pulsations  on  manual
palpation or significant arterial narrowing (> 50%) on Doppler ultrasonography of the
lower limbs. The severity of ulcer was graded using two different ulcer classification
systems, namely, the Wagner’s grading system and the University of Texas wound
classification system[16,17].

Relevant laboratory and imaging studies were performed for each subject including
urine protein using dipstick detection, full blood count, erythrocyte sedimentation
rate,  glycated hemoglobin (HbA1c),  blood culture,  ulcer  specimen culture,  lipid
profile,  plain radiograph of the foot and Doppler ultrasonography of both lower
limbs.  Co-morbid  complications  including  hypertension,  anemia,  shock,
hyperglycemic emergency, hypoglycemia, stroke, kidney disease and cardiac failure
were explored and documented.

Patient management and outcome indicators
Every patient received appropriate multi-disciplinary care including bed rest, wound
debridement, daily wound dressing, antibiotic therapy, skin grafting and limited
amputation in addition to control of blood glucose and treatment of associated co-
morbidities. All the primary investigators who led the multidisciplinary team were
endocrinologists. Other relevant specialists including nutritionists, plastic surgeons,
orthopedic  surgeons  and  vascular  surgeons  were  co-opted  based  on  need  and
availability. None of the centers had a podiatrist, an important foot care specialist that
is grossly in short supply in Nigeria. The decision to amputate or not was an exclusive
prerogative of  the multi-disciplinary footrace team at  each study center.  All  the
enrollees were followed up until discharge or death. Outcome variables of interest
included ulcer healing, amputation, duration of hospitalization and mortality. We
defined amputation above the mid-tarsal  bone or involving the big toe as major
amputation, otherwise it was minor. At the stoppage of data collection, records of
medical admissions over the study period were reviewed retrospectively in all the
centers to determine the total number of medical admissions and diabetes-related
admissions.

Statistical analysis
Data  were  collated  in  all  the  six  participating  centers  and  analyzed  using  the
Statistical Package for Social Sciences (IBM version 23.0; SPSS Inc., Chicago, IL, United
States).  Categorical  variables were presented as numbers and percentages while
continuous variables were presented as means and standard deviations or medians
and interquartile ranges as appropriate. Analysis at this stage was mainly descriptive.
Data were presented in frequency tables, bar charts, pie charts and line graphs as
deemed appropriate. The Chi-Square test was used to test differences in categorical
proportions while continuous variables were compared between two or more groups
of interest using the Student’s t-test. Statistical significance was established at P < 0.05.

RESULTS
There were 9778 total and 1350 (13.8%) diabetes related admissions in the medical
wards over the study period. Out of this number, 336 patients with a male: female
ratio  of  1:0.8  had  DFU,  and  this  number  accounted  for  24.9%  of  DM-related
admissions. Majority of the DFU subjects (96.1%) had type 2 diabetes. The mean ± SD
age  and  mean  ±  SD  duration  of  DM  were  55.9  ±  12.5  years  and  8.5  ±  5.7  years
respectively. Most of the patients (71.7%) were not accessing diabetes care at the study
centers but were referred because of the foot ulcer. Glycemic control was generally
poor with mean HbA1c of 9.6 ± 1.9%. Only 87 subjects (20.4%) had received foot care
education prior to development of ulcer.  Neuropathic and neuro-ischemic ulcers
predominated in 37.2% and 40.2% of the subjects respectively. Ulcers were adjudged
advanced (Wagner grade ≥ 3) in 79.2% of the subjects and majority were already
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infected. The commonest co-morbidities were systemic hypertension (56.8%), anemia
(53.6%) and hyperglycemic emergencies (36.6%). Table 1 shows the clinical profile of
the study participants while the ulcer grades are shown in Figure 1.

Identifiable factors that probably predisposed the patients to developing DFU are
presented in Figure 2. Diabetic peripheral neuropathy (DPN) and PAD were present
in 78.0% and 52.4% of  the participants  respectively.  About 48.2% of  the subjects
admitted to barefoot walking while 28.6% have had previous foot ulceration. As
shown in Figure 3, majority of the subjects have multiple risk factors such that up to
44.9% have four or more risk factors operating simultaneously.

Only  21.1%  of  our  subjects  sought  treatment  in  hospital  as  their  first  option
following development of foot ulcer. The most preferred initial treatment option was
self-medication which was practiced by 42.0% of the patients. 19.6% of the subjects
patronized traditional healers/herbalists while 9.2% relied on prayer houses. These
are summarized in Figure 4.

Figure 5 shows the admission outcomes of the patients studied. Of the 336 subjects
hospitalized for DFU, satisfactory wound healing occurred in 147 subjects (43.8%).
One hundred and nineteen subjects (35.4%) underwent LEA of which 75.6% were
major amputations. Thirty-five subjects (10.4%) left against medical advice, mainly
due to refusal  of  amputation (48.6%) and financial  constraint (42.9%).  Sixty-nine
deaths  (20.5%)  were  recorded,  including  34  deaths  post  LEA.  The  median  time
between admission and death was 16 d (interquartile range 10-33 d). The median
(IQR) duration of  hospitalization for  the  study population excluding those who
discharged against medical advice was 52.0 (29-66) d. Both amputation and mortality
rates significantly increased with higher ulcer grades (Figure 6).

DISCUSSION
With  a  population  estimated  at  about  200  million  people,  Nigeria  is  the  most
populous  black  nation.  And  with  diabetes  prevalence  of  nearly  6%  in  adults,
representing about 5-7 million adults, Nigeria currently harbors the largest number of
people living with diabetes in the West African sub-region[1].  Understanding the
burden of diabetes and its complications in Nigeria is therefore a reliable sneak peek
into  the  rest  of  Africa.  Diabetic  foot  ulceration  is  one  of  the  most  challenging
complications of DM. Due to absence of national data, prevalence rates of DFU in
Nigeria from several single center studies vary widely from 11.7%-32%[13,14]. Similar
wide variations have also been reported for DFU outcomes with amputation rates
ranging from 12.6%-52%[14,15] and mortality rates ranging from as low as 8.7% to above
40%[13,14,18]. The need to have a current and more representative national data on the
outlook  of  DFU  in  Nigeria  therefore  became  the  driving  force  that  birthed  the
MEDFUN study.

Our data shows that DFU constitutes about a quarter of diabetes related hospital
admissions in Nigeria. This represents a much higher burden than what is obtainable
in developed nations where DFU generally accounts for less than 10% of medical
admissions[19,20].  Our findings closely mirror  the scenarios in some other African
settings where the burden of DFU is also reportedly high[21,22]. Worrisome too is the
fact  that the bulk of  our patients (73.8%) belonged to the young and middle-age
categories and nearly three-quarter have had diabetes for less than 10 years duration.
This finding is supported by previous local studies and suggests that in Nigeria, DFU
affects predominantly the actively-working segment of the population who are often
their  family  bread  winners[14,15,18].  In  contrast,  majority  of  patients  with  DFU  in
Netherlands and Thailand for instance are above the age of 60 years and have had
diabetes for longer duration[20,23]. The socio-economic consequences of this scenario on
a people already groaning under poverty and many communicable diseases could be
better imagined.

The prevalence of diabetic foot disease largely reflects the quality of diabetes care
as  this  complication  of  DM  is  largely  preventable  through  proper  diabetes
management[24]. Approximately 83% of our study subjects had HbA1c above 7%, a
reflection of the poor quality of diabetes care in our locality especially at primary and
secondary healthcare levels where the bulk of our patients came from. Poor glucose
control has been widely reported in Nigeria even among subjects attending tertiary
health institutions[25,26]. Factors that may be responsible for this include poverty, poor
drug  compliance,  poor  access  to  healthcare,  shortage  of  trained  diabetes  care
manpower  and diabetes  status  unawareness.  It  is  noteworthy  that  14.6% of  the
subjects in this study were unaware of their diabetes status until they presented with
foot ulcer. Chronic hyperglycemia is generally known to predispose to many diabetes-
related complications including peripheral neuropathy, and the latter is a potent risk
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Table 1  Clinical profile of the patients with diabetic foot ulcers

Variable n (%) mean ± SD

Age (yr) 55.9 ± 12.5

< 45 yr 48 (14.3)

45-64 yr 200 (59.5)

≥ 65 yr 88 (26.2)

Gender (male) 185 (55.1)

Occupation

Civil servants 61(18.2)

Traders 137 (40.8)

Artisans 12 (3.6)

Farmers 40 (11.9)

Unemployed 86 (25.6)

Cigarette smoking (current smokers) 17 (5.1)

Diabetes type (type 2) 323 (96.1)

Diabetes duration (yr) 8.5 ± 5.7

≤ 10 yr 250 (74.4)

11-20 yr 79 (23.5)

> 20 yr 7 (2.1)

Newly diagnosed diabetes 49 (14.6)

Glycated hemoglobin (%) (n = 296) 9.6 ± 1.9

HbA1c < 7% 17 (5.7)

Referred from outside the study centers 241 (71.7)

Ever had foot care education 87 (25.9)

Type of Ulcer

Neuropathic 125 (37.2)

Ischemic 42 (12.5)

Neuro-ischemic 135 (40.2)

Non-neuropathic, non-ischemic 34 (10.1)

Duration of ulcer before admission (d) 39 (28-54)1

Ulcer > 30 d duration 237 (70.5)

Previous history of ulcer 96 (28.6)

Advanced ulcer (Wagner grade ≥ 3) 266 (79.2)

Presence of wound infection 258 (76.8)

Co-morbid complications

Hypertension 191 (56.8)

Shock 40 (11.9)

Anemia 180 (53.6)

Hyperglycemic emergency 123 (36.6)

Hypoglycemia 33 (9.8)

Cardiac failure 23 (6.8)

Renal impairment 66 (19.6)

Stroke 32 (9.5)

1Data presented as median (interquartile range).

factor for development of DFU[8,9,27]. Up to 78% of our study subjects presented with
DPN which we also identified as a major risk factor for DFU. DPN predisposes to
DFU by causing loss of protective sensation in the feet as well as foot deformities,
resulting in abnormal weight bearing, recurrent micro-trauma, callous formation and
eventual ulceration[8,9].

Our  study uncovered very low levels  of  foot  care  knowledge among the  par-
ticipants. We observed that nearly three-quarter of the patients had never received
foot care education since diagnosis of diabetes. This finding is of great concern owing
to the strategic importance of proper foot care knowledge in the prevention of DFU
and  amputation.  It  has  been  demonstrated  that  diabetic  patients  who  are
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Figure 1

Figure 1  Distribution of diabetic foot ulcer severity by Wagner grading system.

knowledgeable about foot care are 3 times less likely to develop DFU and to suffer
LEA[28,29]. Patients who have adequate foot care knowledge are less likely to engage in
harmful foot practices that could predispose to ulceration. They are also more likely to
present earlier to the hospital following ulceration thereby reducing the likelihood of
amputation. Other authors in Nigeria have observed low level of foot care knowledge
both among the general diabetic population and those with DFU[14,30].  In a recent
multi-center study, 78.4% of the 352 diabetic patients surveyed had poor knowledge
of foot  care and the authors lamented that  high risk behaviors such as bare foot
walking and improper foot wear were rampant among the patients[30]. Anumah et al[14]

recently reported that 84.7% of patients who were hospitalized for DFU at a tertiary
hospital had no prior foot care education. Certified diabetes educators are grossly in
short supply in Nigeria and almost non-existent in rural and semi-urban areas. This
manpower shortage may largely explain this  serious gap in diabetes care in our
locality.

The poor health-seeking behavior of patients with DFU in Nigeria was also brought
to  bear  in  this  study.  Our  data  show  that  the  practice  of  self-medications  and
patronage of unorthodox treatment outlets including native/herbal homes and prayer
houses were common initial treatment options among the patients. Although this
attitude may be partly attributable to poverty and poor access to healthcare, it may
not be totally unconnected with the negative illness perceptions that are pervasive in
Africa. In many traditional African cultures, diseases are often ascribed to diabolism
and spiritual etiologies[31-33]. In Lagos, Nigeria, as many as 46% of diabetic patients take
alternative herbal medicines[34]. The presence of a non-healing wound may therefore
be misinterpreted as the outcome of “stepping on poison” or “spiritual attack” and
orthodox care is usually not sought until the disease is advanced. This may partly
account for  the late hospital  presentation which was observed among our study
subjects. The ulcer had lasted more than 1 mo in over 70% of our subjects prior to
hospitalization, with 79.3% of patients presenting with at least Wagner grade 3 ulcers.
Delayed hospital  presentation is  also a  common denominator  in  many previous
studies of DFU in Nigeria[13-15].

Amputation  and  mortality  rates  of  35.4%  and  20.5%  respectively  that  were
observed in this study are unacceptably high and not in tandem with the trends in the
civilized world. In Australia for instance, LEA rate from DFU is less than 2% with
over 70% being minor amputation[19]. Very low amputation and mortality rates were
also reported in Netherlands, Thailand, and Scotland[20,23,35]. Differences in the quality
of  healthcare  systems  are  likely  to  be  responsible  for  these  discrepancies.  We
hypothesize that the poor glucose control and delay in hospital presentation following
development of DFU contributed significantly to these unpleasant outcomes. Lavery
et al[36] demonstrated that duration of ulcer more than 30 d increased the probability of
wound infection by nearly 5 times and that amputation was 154 times more likely in
infected wounds. This is probably due to the higher propensity of accelerated tissue
necrosis  and  gangrene  in  such  wounds  especially  in  a  limb  with  compromised
vascular supply. Wound infection was present in 76.8% of our patients while over half
had developed some form of gangrene. Such patients are expected to suffer more
amputation and death from overwhelming sepsis. Not surprisingly therefore, we
observed significant associations between ulcer severity as measured by Wagner
grading, and amputation as well as mortality (P < 0.001 respectively). Our data agree
with many other previous studies in Nigeria that also reported high amputation and
mortality rates among patients with DFU[13,18,37]. Nigeria is therefore in dire need of
total overhaul of diabetes care to stem this ugly tide. Importantly, appropriate multi-
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Figure 2

Figure 2  Prevalence of risk factors for diabetic foot ulcers in the study population. DFU: Diabetic foot ulcer;
DPN: Diabetic peripheral neuropathy; PAD: Peripheral artery disease.

disciplinary  care  team  approach  led  by  an  endocrinologist  has  been  found  to
drastically improve diabetic foot outcomes and is hereby advocated[38].

Conclusion
The  results  from  this  study  revealed  that  the  burden  of  DFU  in  Nigeria  is  still
alarming even in this 21st  century. This study has exposed several treatment gaps
including  poor  knowledge  of  foot  care  among patients,  high  patronage  of  self-
medications  and unorthodox treatment,  and delayed hospital  presentation with
advanced foot ulcers, resulting in prolonged hospitalization, high LEA rate and high
mortality. Bridging these gaps through intensive public enlightenment programmes,
foot care education of diabetic patients and establishment of well-trained diabetic foot
care team may go a long way in reversing this ugly trend.

Strenghts and limitations
To our knowledge, MEDFUN is the largest, most extensive and the only multi-center
study on DFU both in Nigeria and the West-African sub-region. The limitations of this
study however need to be highlighted. Firstly, the study centers covered only 4 out of
the six geo-political zones of Nigeria. However, the 2 geo-political zones that were not
included in this study share common characteristics with one or more of the other 4
zones.  It  is  therefore arguable that our results are largely generalizable as a true
reflection of the burden of DFU in Nigeria. Secondly, each of the participating centers
adopted its  own DFU management protocol  based on availability  of  manpower.
Clinical decisions were therefore dependent on the clinicians at each center. It is not
unlikely that this lack of uniformity might have affected the outcome of this study.
This is also applicable to the clinical measurements which are prone to inter-observer
bias  and  laboratory  tests  which  might  have  been  influenced  by  performance
variations of diagnostic equipments at the different study centers. However, this lack
of  uniformity  is  common  in  studies  of  this  nature,  including  the  widely  cited
Eurodiale study which was the largest multi-center DFU study in Europe[30].
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Figure 3

Figure 3  Per patient burden of diabetic foot ulcer risk factors.

Figure 4

Figure 4  Preferred initial treatment options for patients with diabetic foot ulcers in Nigeria.

Figure 5

Figure 5  Outcomes of diabetic foot ulcer admissions in Nigeria.
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Figure 6

Figure 6  Amputation and mortality rates by ulcer grades.

ARTICLE HIGHLIGHTS
Research background
Diabetic foot ulcer (DFU) is a serious and costly complication of diabetes that is associated with
high morbidity and mortality. However, DFU-related lower extremity amputation (LEA) and
death are both preventable through appropriate healthcare measures.

Research motivation
The prevalence of diabetes in Nigeria is steadily rising with the country currently harboring the
largest  burden of  diabetes  in  Sub-Saharan Africa.  Evaluation of  a  disease burden helps in
identifying healthcare gaps that need to be addressed. However, the current burden of DFU in
Nigeria is largely unknown.

Research objectives
We  evaluated  the  patient  and  ulcer  characteristics  as  well  as  the  outcomes  of  patients
hospitalized for DFU in six tertiary healthcare centers in Nigeria over a one year period.

Research methods
In an observational study design, we followed up a total  of  336 type 1 and type 2 diabetic
patients who were hospitalized for DFU until they exited the hospital. Then we documented
their baseline profile, clinical progress, disease outcomes and mode of exit.

Research results
The study revealed that DFU accounted for about a quarter of diabetes related hospitalization in
Nigeria. It further showed that most of the affected patients lacked knowledge of foot care and
resorted to self-medications or alternative medicine approaches following development of foot
ulcer.  Consequently,  over  three-quarter  of  the patients  presented late  to  the hospital  with
advanced  ulcer.  The  study  revealed  a  high  LEA  and  mortality  rates  of  35.4%  and  20.5%
respectively.

Research conclusions
We concluded that the burden of DFU in Nigeria is still substantial and decried the high degree
of  foot  care  ignorance and poor health-seeking behavior  among patients  with DFU in our
country.

Research perspectives
We advocate for massive public enlightenment programmes about diabetic foot with emphasis
on its prevention and timely treatment. Massive training of diabetes educators and podiatrists in
Nigeria to improve foot care knowledge and foot care practice is strongly recommended.
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