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Abstract

Background: Diabetic septic foot contributes significantly to morbidity and mortality of patients with
diabetes leading to substantial physical, physiological and financial burden for the patients and
community at large. Objective: to determine the prevalence, patterns and risk factors of diabetic foot
ulcers amongst patients with diabetes mellitus who were attending the diabetes center of Arar city in
the period of the study. Methods: This was a retrospective study in the patients of the diabetes center
of Arar city, Northern Saudi Arabia. The study was carried out during the period from 1 April to 31
May, 2018. All the patients attended the diabetes center in the period of the study were included in
our data. The data were collected using a predesigned questionnaire. The questionnaire covered all the
necessary items in the research. Data were collected through personal interviews with the participants
and filling the questionnaires. Results: The prevalence of diabetic foot among the included diabetic
patients was 52.8%. 77.8% had type Il and 22.2% had type I, 83.3% had glucometer and 38.9%
monitor their blood glucose level daily, 41.7% were obese, 77.8% had hypertension, 52.8% had
hyperlipidemia. Only 11.1% examined the pulse and sensation the foot of the population. For diabetes
control, 58.3% of them use oral tablets, 27.8% use insulin injection and 13.9% use both tablets and
insulin but 52.8 of them have complication with treatment. Conclusion: The prevalence of diabetic
foot among the included diabetic patients was high (52.8%). This emphasizes the importance of the
more health education and better management of the diabetic patients in order to reduce the burden of
health care costs of diabetic foot.
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Introduction: diabetes leading to substantial physical,

physiological and financial burden for the
Diabetes, considered as a disease of developed patients and community at large ©.
countries, is one of the endocrine disorders Epidemiologic studies suggest that 2.5% of
that reached epidemic proportions worldwide diabetic patients develop diabetic foot (DF)
@, Therevalence of diabetes worldwide was ulcers each year and 15% develop DF ulcers
estimated to be 2.8% in 2000 and is projected during their lifetime “. It is a common
to be 4.4% in the year 2030, with the total complication of diabetes which may require
number of people with diabetes expected to long hospitalization or frequently leads to
rise from 171 million in 2000 to 366 million in amputation of the extremities ©. It is
2030 ™. Lots of complications are associated estimated that approximately 2.5% of all
with DM. Those complications arise chiefly diabetic patients will develop foot problems
from the disruption of the vascular system yearly ©. Individuals with diabetes are at a 30-
which can result in inadequate circulation to times higher risk for lower extremity
the peripheral body. This places the foot at amputation compared with those without
higher risk of ulceration and infection which is diabetes ®. Globally, it is estimated that every
mainly the cause of diabetic septic foot ©. 30 seconds a lower limb is lost somewhere in
Diabetic septic foot contributes significantly to the world as a consequence of diabetic septic
morbidity and mortality of patients with foot (DSF) . The risk of ulceration and
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amputation among diabetic patients increases
by two to four folds with the progression of
age and duration of diabetes regardless of the
type of diabetes ®. The increase in diabetic
foot could be due to inadequate information
about diabetes and its complications that
should be disseminated to the public. It could
be attributed to some traditions and social
habits that delay the presentation to health
care, leading to deterioration of the wounds. In
the West, various reports are available on the
risk factors for complications of diabetes; the
aim of identifying these risk factors being to
develop strategies for avoiding the severely

reduced quality of life following amputation
(9,10)

This study aimed at determining the
prevalence, patterns and risk factors of
diabetic foot ulcers amongst patients with
diabetes mellitus who were attending the
diabetes center of Arar city in the period of the
study.

Methodology:

This work was a retrospective study carried
out at the patients of the diabetes center of
Arar city, Northern Saudi Arabia. The study
was done during the period from 1 April to 31
May, 2018. All the patients attended the
diabetes center in the period of the study were
included in our data. The data were collected
using a predesigned questionnaire. The
guestionnaire covered all the necessary items
in the research. Data were collected through
personal interviews with the participants and
filling the questionnaires.

Ethical considerations:

Data collector gave a brief introduction to the
participants by explaining the aims and
benefits of the study. Informed written consent
was obtained from all participants. Anonymity
and confidentiality of data were maintained
throughout the study. There was no conflict of
interest.

Statistical analysis

We utilized the statistical package for social
sciences, version 16 (SPSS Inc., Chicago,
Illinois, USA) to analyze the study data. The
results were displayed as counts and
percentages. The X2 test was used as a test of
significance, and differences were considered
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significant at P value less than 0.05.

Result:

Table (1) shows gender, age group, marital
status, smoking, obesity, family history of DM
and family history of diabetic foot among
studied population, 44.4% of the included
diabetic patients ranged between 40 to 60
years old, 69.4% of them were females, and
88.9% were married. As regards smoking,
36.1% of them were smokers, 55.6% were
obese, and 41.7% had family history of DM.

Among the included diabetic patients, 77.8%
had type Il and 22.2% had type I, 83.3% had
glucometer and 38.9% monitor their blood
glucose level daily. Also, 11.1% examine the
pulse and sensation the foot of the population.
When asked about information about diabetic
foot, 75.0% said “NO” and 80.6%of them did
not have information about care of diabetic
foot.  Peripheral neuritis and diabetic
retinopathy are the most common
complications and have the same proportion
(16.7%). As regards diabetes treatment; 58.3%
of them use oral tablets, 27.8% used Insulin
injection and 13.9% used both tablets and
insulin but 52.8 of them have complication
with treatment.

Concerning obesity, 41.7% were obese, there
are some disease related to DM such as
hypertension, hyperlipidemia; 77.8%, 52.8%,
and 52.8% respectively. The prevalence of
diabetic foot among the included diabetic
patients was 52.8%,

(Table 2). Table (3) reveals diabetic foot
related characteristics among the 19 cases.
Period of diabetic foot was one year in 36.8%
of them, 2 years in 5.2%, 6 or 2 months in
10.5%, 1 month in 15.8% and only 1 week in
21.1%. Diabetic foot effect on one finger in
47.4%, multiple fingers in 26.3%, two foots in
5.2%, or one foot in 21.1%. We found that
84.2% received a medical treatment.
Recurrences of diabetic foot after treatment
was found in 52.6% of them and 84.2% of
them have no previous information about
diabetic foot care. We found that 47.4% of
diabetic foot cases aged from 40 to 60 years
old, 73.7% of them were females and all of
them are married. There was non-significant
relation between the weight and diabetic foot;
36.8% of cases were obese 36.1% were
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smokers, 73.7% were suffering from t ype Il
DM. Oral tablet was the most treatment used.
Moreover, 57.9% of diabetic foot cases used
oral tablets for control of diabetes.
Hyperlipidemia was found in 52.6% and
hypertension in 84.2% of diabetic foot. All the
people had no information about foot care
before they suffer from it and 84.2% had no
information about diabetic foot. All of cases
don’t examine the pulse and sensation of foot.
(Table 4)

Table (1): Gender, age group, marital
status, smoking, obesity, family history of
DM and family history of diabetic foot

among studied population, Arar, 2018
(N=36)
Variables Frequency Percent
(No.) (%)
Gender
=  Female 25 69.4
=  Male 11 30.6
Age group
= <40 10 27.8
= 40- 16 44.4
= 60+ 10 27.8
Marital status
= Single 4 111
= Married 32 88.9
Smoking
= Yes 13 36.1
= No 23 63.9
Obesity
= Yes 20 55.6
= No 16 44.4
Family history of DM
= Yes 15 41.7
= No 21 58.3
Family history of
Diabetic foot
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= Yes 4 111
= No 32 88.9
Table (2): Diabetes mellitus related

characteristics, related diseases, performing
daily muscular exercise and percentage of
diabetic foot among studied population

(N=36)
Type of DM No. | %
= Typel 8 22.2
= Typell 28 | 778
Having glucometer
= Yes 30 | 833
= No 6 16.7
Frequency of monitoring blood glucose
level
= Daily 14 | 38.9
= Weekly 4 111
= Twice daily 8 22.2
= Ondemand only 10 | 27.8
Examination of pulse and sensation of
the foot
= Yes 4 111
= No 32 | 889
Having information about diabetic
complications (diabetic foot)
= Yes 9 25.0
= No 27 | 75.0
Having information about care of
diabetic foot
= Yes 7 194
= No 29 | 80.6
Having diabetic complications
= Yes 12 | 333
= No 24 | 66.7
Type of diabetes complications
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=  No complications 23 | 63.9 Period of diabetic foot No. | %
= Peripheral neuritis 6 16.7 = 1week 4 211
=  Diabetic nephropathy 1 2.8 = 1 month 3 15.8
=  Diabetic retinopathy 6 16.7 = 2 months 2 10.5
Diabetes treatment = 6 months 2 10.5
= Oral tablets 21 | 58.3 = 1year 7 36.8
= Insulin injection 10 | 278 = 2years 1 5.2
=  Both tablets and insulin 5 13.9 Site of injury
Compliance with diabetes treatment = One finger 9 474
= Yes 19 | 528 = Multiple fingers 5 26.3
= No 17 | 47.2 = 2 foots 1 5.2
BMI groups (Kg/m?) = One foot 4 |211
= Normal 11 | 306 Type of provided treatment for diabetic
food
= Overweight 10 | 27.8
= Surgical treatment 3 15.8
= Obese 15 | 417
= Medical treatment 16 | 84.2
Hypertension
Recurrence of diabetic foot after
- Yes 28 77.8 treatment
= No 8 22.2 = Yes 10 | 25.6
Hyperlipidemia = No 9 474
" Yes 19 | 528 Having information about diabetic foot
care before
= No 17 | 47.2
= Yes 3 15.8
Performing daily muscular exercise
= No 16 | 84.2
= Sometimes 19 | 528
"o 1|28 Table (4): relationship between diabetic
= No 16 | 444 foot and socio-demographic and diabetes
related variables among the studied cases
Diabetic foot Variables Diabetic foot | Total | P
(N=3 | valu
= Yes 19 52.8 No Yes 6) e
(N=1 | (N=1
= No 17 | 47.2 7) 9)
. Age group
Table (3): Diabetes foot related
characteristics among diabetic foot studied = >40 6 4 10 0.62
cases (N=19) 4
35.3 21.1 27.8
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% % % = Obese 8 7 15
= 40- 7 9 16 47.1 36.8 41.7
% % %
412 | 474 444
% % % Smoking
= 60+ 4 6 10 = Yes 7 6 13 0.40
1
235 31.6 27.8 41.2 31.6 36.1
% % % % % %
Sex = No 10 13 23
=  Female 11 14 25 0.41 58.8 68.4 63.9
2 % % %
64.7 73.7 69.4
% % % Type of diabetes
= Male 6 5 11 = Typel 3 5 8 0.41
4
Marital status 17.6 26.3 22.2
% % %
= Married 13 19 32 NA
* = Typell 14 14 28
76.5 100.0 | 88.9
% % % 824 | 737 77.8
% % %
= Single 4 0 4
Compliance with diabetes treatment
235 0% 111
% % 0.62
4
353 26.3 30.6 = Yes 9 10 19
% % %
52.9 52.6 52.8
Family history of diabetic foot % % %
= Yes 2 2 4 0.65 = No 8 9 17
5
11.8 10.5 111 47.1 474 47.2
% % % % % %
= No 15 17 32 Diabetes treatment
88.2 89.5 88.9 = Oral tablets | 10 11 21 0.76
% % % 4
58.8 57.9 58.3
BMI groups % % %
= Normal 6 5 11 0.43 = Insulin 4 6 10
8 injection
35.3 26.3 30.6 235 31.6 27.8
% % % % % %
= Overweight | 3 7 10 = Both 3 2 5
17.6 36.8 27.8 17.6 10.5 13.9
% % % % % %
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Hyperlipidemia

= Yes 9 10 19 0.62
4
52.9 52.6 52.8
% % %
= No 8 9 17
47.1 474 47.2
% % %
Hypertension
= Yes 12 16 28 0.28
1
70.6 84.2 77.8
% % %
= No 5 3 8
294 15.8 22.2
% % %
Diabetes complications
= Peripheral 3 2 5 0.07
neuritis 5
17.6 10.5 13.9
% % %
= Diabetic 1 1 2
nephropath
y 59% | 53% | 5.6%
= Diabetic 0 6 6
retinopathy
.0% 31.6 16.7
% %
* No 13 10 23
complicatio
ns 76.5 52.6 63.9
% % %
Having diabetic complications
= Yes 3 9 12 0.06
1
17.6 474 333
% % %
= No 14 10 24
82.4 52.6 66.7
% % %
Having information about diabetic foot care before
= Yes 7 0 7 NA
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41.2 .0% 194 *
% %
= No 10 19 29
58.8 100.0 | 80.6
% % %

Having information about diabetic complications
(diabetic foot)

= Yes 6 3 9 0.16
8
353 15.8 25.0
% % %
= No 11 16 27
64.7 84.2 75.0
% % %
Examination of pulse and sensation of the foot
= Yes 4 0 4 NA
*
235 .0% 111
% %
= No 13 19 32
76.5 100.0 | 88.9
% % %

* P value not applicable
Discussion:

The present study was carried out to
investigate the prevalence and the risk factors
of diabetic septic foot. Our results
demonstrated that DM led to chronic
complications. The presence of DF mostly
associated with: age range between 40 to 60,
females gender, obesity and type 2 diabetes.
There was no relation between DF and
hereditary or smoking. However, peripheral
neuritis and diabetic retinopathy are the most
complicating and have the same proration. DF
was reported mainly at age of 40 or more at
many studies. In a Kenyan study, the mean age
of the patients was 56.9 years and the majority
had type 2 diabetes. Margueritte et al. ™ in
Seattle, USA, found a comparable mean age of
60 years. These studies were conducted in
different centers that offer diabetes care of
different qualities. This comparable mean age
may suggest certain time-dependent risk
factors in the evolution and course of diabetic
septic foot. The present study confirmed that
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the type of DM effect on rate of infection with
DF. About 77.8 of nowadays patients with
Type2 DM suffer from DF. Where at 2011
was 94%. Most patients were married females
(69%) where at another study in 2011 at Al-
Riyadh ““ males were more affected for about
(62%). In Kenyan study causative risk factors
of neuropathy (78%), ischemia (48.5%) and
infection (100%) that were found in different
percent’s in our study as nephropathy (2.8%),
neuropathy (16.7%) and retinopathy also for
(16.7%). The most significant contributing
factors were diabetic retinopathy, CABG
surgery, Charcot's foot, and Indigenous
ethnicity ™ . Whilst Ndip et al. ® provide
data linking diabetic retinopathy to increased
risk of DFU development, accentuating the
importance of early detection and management
of diabetic complications. It has been
hypothesized that the presence of peripheral
neuropathy, combined with the biomechanical
loading of obesity, confers greater risk of
diabetic foot. As in our study people who
suffer from DF and they are obese are about
(55.6%) and at the study of 2011 at Al-Riyadh
12 were about (69.4%). At Australian study
@3 the higher prevalence of amputations in the
group of Indigenous Australians could be
attributed to a genetic predisposition or to a
socioeconomic status that drives the patients to
present late for clinical care. This result is
supported by previous Australian data stating
that Indigenous Australians are known to
develop diabetes and its associated metabolic
complications at a younger age “**. Our
results about the period of diabetic foot
variable but 36.8% of the population take a
one year and about 47.4% of population
affected on one finger. Wukich et al. *” have
linked history of cellulitis and moderate-to-
severe foot infection to amputation. We did
not observe an association between smoking,
family history and foot complications.
However, due to survey measurement, the
dichotomization of smoking may have resulted
in misclassification and biased the results of
our bivariate analysis of smoking and foot
complications. BMI was measured by self-
report, which also may have resulted in
misclassification. Our results found a
significant correlation between DF and each of
marital status (0.040), having previous
information about DF (0.002) and regular
examination of pulse and sensation of the foot
(0.042) which refers to the high effect of these
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factors and supported by many other studies.
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