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Abstract

The prevention of diabetic foot goes through a systematic podiatric assess-
ment of diabetic patients permitting to identify the foot at risk. Then, we real-
ized a study in the Internal Medicine Department at Pikine Teaching Hospital
in Dakar with the assessment of foot risk on admitted diabetic patients as our
main objective. Methods: It was about a prospective cross-sectional, descrip-
tive and analytic study done on 18 months period. Results: Overall, 142 pa-
tients were gathered. The average age was 56.22 years and the sex-ratio was
0.67. 87.2% of the patients were running type 2 diabetes. The capillary blood
glucose and glycated hemoglobin were respectively around 3.24 g/L and 9%.
High Blood Pressure was found in 62% of cases. The type of footwear most
used by our patients was sandals (96.3%). Also, 30.6% of patients walked
barefoot. Prior ulceration and/or amputation were noted in 30% of cases.
During the foot examination, a lesion was found in 15.5% of patients. Loss of
monofilament sensitivity was about 66.7%. The Ankle-Brachial Index (ABI)
less than 0.9 was recorded in 34% of patients and at least a quarter of patients
were posteriorly tibial pulselessness. The gradation of the foot risk according
to the International Working Group of the Diabetic Foot (IWGDF) was estab-
lished as follow: grade 0 (58%), grade 1 (9.8%), grade 2 (14.3%), grade 3
(17.3%). The presence of neuropathy (OR 12. 162 [3.368 - 43.923]; p = 0.000),
plantar keratosis (OR 2.87 [1.119 - 7.399]; p = 0.024) and the absence of pulse
perception (OR 9.00 [3.205 - 25.414]; p = 0.000) were significant associated
factors of foot injury occurrence on our patients. Conclusion: The prevention
of diabetic foot in emerging countries is accessible by a systematic clinical
examination of all diabetic feet and the awareness of adapted footwear.

Keywords
Foot Risk, Diabetes, Dakar

DOI: 10.4236/jdm.2018.81001

Jan. 16, 2018 1

Journal of Diabetes Mellitus


http://www.scirp.org/journal/jdm
https://doi.org/10.4236/jdm.2018.81001
http://www.scirp.org
https://doi.org/10.4236/jdm.2018.81001
http://creativecommons.org/licenses/by/4.0/

A. Leye et al.

1. Introduction

Foot injuries on diabetics are the first non-traumatic cause of lower limbs am-
putation [1]. In Africa, the socio-economical precariousness and the diagnostic
delay of the diabetes are both risk factors of diabetic foot occurrence [1]. In
Senegal, this complication represents 2.8% of the complaints in diabetology [2].

Diabetic foot is a public health issue by its prevalence but also the cost of the
management and the functional disability it causes. Therefore, it’s necessary to
prevent its occurrence by a systematic foot examination. This examination al-
lows an assessment of the foot risk and the screening of early lesions [3].

In this perspective, we initiated this prospective study in Dakar hospital area.
It was about evaluating the podiatric risk on admitted diabetic patients at the
Internal Medicine/Diabetology Department in Pikine Teaching Hospital of Da-
kar. This study should also allow to identify the associated factors of foot lesion

occurrence in this population.

2. Methodology

It was about a cross-sectional, prospective, descriptive and analytical study that
happened in a 18-months (period from January 1st to June 30th 2014). It con-
cerned diabetic individuals hospitalized in the Internal Medicine Unit of CNHP
during the study. Patients were recruited after their oral consent. Patients who
didn’t accept or who couldn’t be examined were not included. Data regarding
their status, diabetic field, podiatric risk factors and foot examination results
were noted in a record card. After these data, a foot risk gradation was set ac-
cording to the International Consensus on Diabetic Foot approved by the Inter-
national Working Group on the Diabetic foot [4].

Data were analyzed afterwards by a software SPSS version 20.0. The propor-
tion was considered as significant for a value less than 0.05.

3. Results
3.1. Epidemiological Data

Overall 142 files were collected during the study. The average age of the patients
was 56.22 years old with extremes of 16 and 85 years. Sex ratio male/female was
0.67.

3.2. Data Regarding Diabetic Field

Type 2 diabetes represented 87% of the cases against 11% of type 1 diabetes. Re-
cent discovery of the diabetic status occurred in 30 patients. It has been known
and treated for more than 10 years in around half of the included individual
(49%). Among the patients already known diabetics, before their admission (n =
112), 38.4% were under insulin and 67% with non-insulinic treatment, particu-
larly with Metformin (42%). Capillary blood glucose while admission was at av-
erage 3.24 g/L. Glycated hemoglobin (HbA1C) was over than 7% in more than
three quarters of cases (76.5%) when checked. The average in our study was 9%
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[extremes 5% - 14%].

Others cardiovascular associated risk factors were noted such as hypertension
mainly in 62% of patients, smoking (15.5%), overweight (23%) and obesity
(18%).

3.3. Podiatric Risk Factors

The most used footwear type by our patients was sandals (96.3%). Patients who
walked barefoot represented 30.6% in our series (Figure 1). Patients with closed
shoe were 28.9% of the cases. Diabetic individuals in our series didn’t wear shoes
in 62.1% of the cases. Prior ulcerations and amputations were respectively found
in 34 patients (24%) and 5.9% of cases. Gait disorders were noted on 19 patients
around 13.4%. Traumatic pedicure cares were realized on around 20% of our pa-

tients.

3.4. Local Foot Examination Results

The main noted abnormalities during foot examination in our patients are hig-
hlighted in Figure 2. Cutaneous trophic disorders were essentially as skin depi-
lated, cardboard, waxy and/or fine. A foot lesion was recorded in 22 patients
(15.5%) with 12 men and 10 women. The average age was 58.59 years and they
were type 2 diabetics in 95.5% of the cases. The hallmarks of the found lesions
are set in Table 1. Lesions were like ulcerations, often associated with necrosis
(Figure 3), gangrene (Figure 4) and abscess.

Monofilament sensitivity was missing in 66.7% of our patients and uninter-
pretable in 19% of patients. In 22 patients having a foot lesion, the sensibility
was missing in 14 and uninterpretable in 4 of them.

The Ankle-Brachial Index (ABI) was low (less than 0.9) in 48 patients. Pulse-
less regarded particularly posterior tibial pulse that was perceived in 26.1% of the
cases.

The foot risk gradation in our patients according to the IWGDF is set in Fig-

ure 5. Patients with feet at podiatric risk represented 58.7% in our series.

Walked barefoot M 41
Sandals NN 130
footwear Slippers NN 64

type Closed shoes I 39

Wearing socks [N 50

0 50 100 150

effectives (n)

Figure 1. Footwear type used in our series. N = number of pa-
tient often using this footwear type.
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Figure 2. Main abnormalities found during local foot examination on our pa-
tients. %: percentage of patients with corresponding abnormality.

Figure 4. Mixed foot gangrene in particular vascular and in-

fectious.
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Figure 5. Repartition of our patients according the foot risk gradation

(IWGDEF). n = number of patients.

Table 1. Hallmarks of diabetic foot in our series.

WORKFORCE
Ulceration
Type of lesion Gangrene
Abscess
Number of lesions Unique
Multiple
Toes
Sole
Back of the foot
Malleolus

Lesion localisation

Heel
Leg
Yellow
Evolutionary stages lesions Black
Red
Bone and articulation visibilty ves
No
Fibrinous
Lesion aspect Wet
Dry
Unstuck
Borders shredded
Well limited
Yes

Communicating injuries
No

Purulent discharge
Deep wound
Edema
Local inflammatory signs Nasty smelt
Local heat
Redness

Bone contact

20
10

12

19

15
10
12

PERCENTAGE
63.6
40.9
13.6
81.8
18.2
22.7
40.9
13.6
27.2

9.1
4.5
86.4
36.4
18.2
9.1
90.9
45.5
36.4
40.9
9.1
36.4
54.5
13.6
86.4
27.3
13.6
68.2
45.5
54.5
22.7
9.1
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3.5. Analytical Study

The main factors significantly associated with the presence of a foot lesion in our
series are listed in Table 2. Among them, only the wear of closed shoe had a
protective effect on lesion occurrence. The existence of neuropathy was an im-
portant factor associated to the occurrence of diabetic foot in our patients.

This neuropathy was significantly and positively correlated at an age over than
55 years (OR: 2.773 [IC 95%: 1.121 - 6.856]; p = 0.024), a diabetes evolving since
more than 5 years (OR: 5.230 [IC 95%: 2.438 - 11.215]; p = 0.000), presence of
hyperglycaemic imbalance (OR: 2.773 [IC 95%: 1.121 - 6.856]; p = 0.024) and an
associated hypertension (OR: 2.782 (IC 95%: 1.312 - 5.900]; p = 0.007).

4. Discussion

Our study gathered 142 patients aged on average over 55 years with a female
predominance. This female predominance in this diabetic population has been
already reported in our context [5].

More of our patients were type 2 diabetic. This diabetes has been known for
more than 10 years on around half of them. The glycated haemoglobin average
at 9% and the blood capillary glucose at 3.24 g/L in our studied population wit-
ness the bad glycaemic balance of our patients. High Blood Pressure was the
main associated cardiovascular risk factor in our series.

Several foot risk factors were present in our patients. It was about the use of
unsuitable shoes particularly sandals and slippers. Also, more than 30% of our
patients walked barefoot. However, this barefoot walking didn’t significantly
have an impact on the risk of foot lesion in our study contrary to what was re-
port by the literature [6]. One should also point out the high prevalence of podi-
atric histories at risk such as prior foot ulceration and/or amputation found in
30% of the cases. Others foot risks such as neuropathy and arteritis were also
checked in our patients. Therefore, the sensitivity on monofilament was missing
in more than 60% of the cases.

The ABI was low in 34% of the cases and at least a patient out of four pre-
sented an abolition of the posterior tibial pulse which the specificity for the dia-
betic arteriopathy was highlighted [7]. Therefore, according to the IWGDF, over
than 30% of our population of study were at a high foot risk. In a recent Tuni-
sian study, a comparable amount was recorded (32.6%) [8]. These data could be
explained by the high prevalence of podiatric risk factors in our populations.

The identification and the management of those factors are then unavoidable in

Table 2. Factors significantly associated with a diabetic foot in our series.

Factors studied P OR (IC 95%)
Wearing closed shoes 0.026 0.075 [0.006 - 0.954]
Plantar keratosis 0.024 2.878 [1.119 - 7.399]
Absent monofilament sensation 0.000 12.162 [3.368 - 43.923]
Absence of pulse perception 0.000 9.026 [3.205 - 25.414]
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the prevention of diabetic foot in our country.

The prevalence of the foot lesions in our study was estimated at 15.5%. The
average age of these patients was around 60 years and type 2 diabetics were pre-
dominant. This prevalence is close to the one recorded in prior African studies
to ours [9]. In two-third of cases, these lesions were as ulceration. Plantar and
toes localisation of these lesions correspond at what is classically reported in the
literature [10]. Therefore, it’s the areas of predilection that should attract a par-
ticular attention of the clinician while examining diabetic patients.

In our study, foot lesion risk factors were dominated by neuropathy, plantar
keratosis and the absence of pulse perception. The presence of neuropathy is the
main pathophysiological mechanism involved in the occurrence of ulceration on
the diabetic patient [11]. The diagnosis of diabetic neuropathy by baresthesia
defect after application of monofilament 10 g on the foot (Semmes-Weinstein
5.07) has an excellent sensibility and specificity to predict the foot ulceration risk
[3] [12]. In our study population, neuropathy was more observed in 55-year-old
individuals, with diabetes for more than 5 years, with associated hypertension
and hyperglycaemic imbalance as demonstrated in the literature [13] [14]. In
addition, wearing closed shoes was a protective factor for foot injury in our
study population. Thus, targeted prevention measures are possible in our con-
text, in particular by the management of plantar keratosis, the screening and
monitoring of neuropathy and raising awareness of patients for the use of

adapted footwear.

5. Conclusion

The importance of preventing the diabetic foot and the heavy morbidity and
mortality that accompany it is well established. This prevention involves the
identification and early management of risky feet. Our study shows that the po-
diatric risk of our diabetic inpatients is high. This risk is explained by the strong
presence of foot risk factors such as inadequate footwear and especially the exis-
tence of neuropathy. Preventive measures are therefore recommended in the
follow-up of diabetic patients, in particular by performing the monofilament test

and raising awareness about the wearing of suitable shoes.
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