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Abstract

Diabetic foot and their complications are considered to be a serious cause of morbidity and mortality in diabetes. The aim
of this study was to investigate the clinical characteristics in diabetic foot patients along with glycosylated hemoglobin
levels and diabetes duration. We performed a retrospective study from June 2016 to March 2017 on a sample composed
of 26 patients with type 2 diabetes mellitus and diabetic foot. Age of patients, duration of diabetes, HbAlc- level and
diabetic foot complications data were collected from patient’s medical reports and hospital records. Most of the diabetic
foot patients (DFPs) were affected with more than one comorbid complications such as hypertension (76.35%),
peripheral neuropathy (57.7%), hyperlipidemia (43.9%), peripheral vascular disease (23.1%), coronary artery disease
(19.2%), diabetic nephropathy (19.2%) and diabetic retinopathy (15.4%). It was also seen that all the DFPs had
uncontrolled glycosylated hemoglobin (HbALc) levels (>7.5%) and 73.1% had diabetes >10 years old. Prevalence of
hypertension, diabetic peripheral neuropathy and hyperlipidemia were found in higher percentage as compare to other
complications in DFPs.
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INTRODUCTION may be complicated to foot ulcers, gangrene &
Diabetes mellitus (DM) is one of the major amputation. In Saudi Arabia, the annual prevalence of
public health problems of the twenty-first century. diabetic ulcer and imputation was 6% and 1.5% among
According to World Health Organization, DM will be the diabetic patients, respectively [9]. Recent studies
the seventh-leading cause of death worldwide in 2030 have indicated multiple risk factors associated with
[1]. The International Diabetes Federation Atlas has development of diabetic foot ulcer [10-12]. Risk factors
reported that about 17.7% of the Saudi Arabia adult may be duration of diabetes, advanced age of patients,
population suffered from DM [2]. In the Middle East, high glycosylated hemoglobin level, high Body Mass
Saudi Arabia is leading country with high diabetes Index, microvascular and macrovascular complications
prevalence [3]. DM has been associated with other and inappropriate foot self-care habits [11-15].
health complications, such as hypertension, coronary
artery disease (CAD), myocardial infarction, stroke, Patients with peripheral neuropathy and
peripheral vascular disease (PVD), retinopathy, insufficient peripheral artery flow have a greater risk of
nephropathy,  peripheral  neuropathy and  foot developing ulcers than those only have PVD [16, 17].
complications in long term [4-6]. Progression of PVD reduces blood supply to the feet by affecting distal
vascular complications of diabetes depends on the blood vessels, may compromise both nutrition and
severity and duration of hyperglycemia [7]. Therefore, oxygen. PVD is more prone at a younger age in people
the primary aim of clinicians in DM management is to with diabetes [18]. Peripheral neuropathy reduces pain
maintain blood glucose levels around the normal range sensation and patients are unaware of injury to their
and thus impede the related complications [8]. feet. The fail of sensitivity causes permanent damage to
the tissues and may lead to the development of ulcers
Diabetic foot is one of the most distressing and [19, 20]. Foot ulceration is the commonest reason for
final event of the chronic complications of DM, which hospitalization and accounting for an enormous amount
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of economic burden to health care system [21].
Therefore, early recognition of high risk population is
immensely important to take rigorous modification of
risk factors accompanied with foot care.

The present study aimed to investigate the
prevalence of clinical characteristics of diabetic foot in
patients with type 2 diabetes mellitus in a general
hospital, Al-dawadmi, Riyadh province.

PATIENTS AND METHODS

A retrospective study was performed from
June 2016 to March 2017 on patients admitted to the
Emergency Room of the General Hospital, Al-
Dawadmi, Riyadh province. The sample consisted of 26
patients diagnosed with T2DM and diabetic foot.

Inclusion Criteria
o DFPs, aged between 20-80 years old
e A minimum 5 years type 2 diabetes diagnosis

Exclusion Criteria
e The patients who had cancer, parkinsonism,
drug addiction, use of antipsychotic drugs and

pregnancy.

Data Collection

Data was collected from the patient’s medical
records and hospital databases. The data collected
include information on age, gender and clinical history
data: known DM duration, glycosylated hemoglobin
level (HbAlc), comorbidities (hyperlipidaemia,
hypertension), macrovascular complications (CAD,

PVD) and microvascular complications (diabetic
peripheral neuropathy, retinopathy, nephropathy). The
institutional review board (IRB) did not require the
patients’ consent to review their medical record because
their information was abstracted by the treating
physician. Every effort was made to protect the patient
data confidentiality. The research ethics committee of
the Faculty of Medicine at Shagra University approved
this study.

Statistical Analysis

Data were entered into Microsoft Excel
software. Quantitative variables were represented as
mean + standard deviation and categorical data as a
percentage (%). Chi-square test was used to compare
the differences between the groups. The difference was
considered significant if two-tailed P-value was <0.05.
Statistical analysis was carried out using SPSS version
20.

RESULTS

The sample consisted of 26 patients admitted
to the Emergency Room of the General Hospital, Al-
Dawadmi, Riyadh Province. The patients were
diagnosed with T2DM and diabetic foot.

Age of Diabetic Patients

Table-1 shows demographic characteristics of
the patients. The average age of the male patients were
59.73 years and for the female 53.2 years. Most female
patients were significantly younger than the male
patients (P = 0.01). All the diabetic foot patients
(DFPs)’ age was between 43 to 72 years.

Table-1: Demographics information of DFPs (Male=15, Female=11)

Parameters Male Female
(Mean £ SD) | (Mean £ SD)
Age of DFPs (years) 59.73 +6.43* | 53.2+6.06"
Glycosylated Hemoglobin (HbA;¢) % 8.4 +0.43* 7.96 +0.35"

Diabetic foot patients (DFPs); *P <0.05; considered as significant compared with female; “P <0.05; considered as significant compared with male;
using independent sample t-test to calculate p-value and mean

Glycosylated hemoglobin (HbALc) level in DFPs

Table-1 shows HbA;. level. We observed that
male diabetic foot patients showed significantly higher
percentage of HbA;. (8.4%) as compared to female
(7.96%) DFPs (P=0.01).

Duration of diabetes in DFPs

Figure-1 shows duration of diabetes. We found
that 26.9% of DFPs had diabetes <10 years old and
73.1% of DFPs had diabetes >10 years old.

70

60 -

30

40 4

30 -

80 1 Duration of T2 DM

Total % of DFPs

20 -

10

=10 years

>10 years

Fig-1: Duration of diabetes in diabetic foot patients (DFPs)
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Macrovascular and other complications in DFPs of hypertension (76.35%), hyperlipidemia (43.9%),
Figure-2 shows total percentage of CAD (19.2%) and PVD (23.1%) were seen in DFPs,
macrovascular and other complications. The prevalence
Macrovascular & other complications in
DFPs
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Fig-2: Total percentage of macrovascular and other complications in diabetic foot patients (DFPs)
Hypertension (HTN), Hyperlipidemia (HL), Coronary artery disease (CAD), Peripheral vascular disease (PVD)

Table-2 shows comparison of macrovascular p>0.05). In case of hyperlipidemia and PVD, female
and other complications between male & female DFPs. showed greater prevalence as compared to male DFPs

The prevalence of hypertension and CAD (54.5% and 27.3% versus 33.3% and 20% respectively;
were higher in male DFPs as compared to female DFPs p>0.05), but their differences between male and female
(80% and 20% versus 72.7% & 18.2% respectively; patients were non-significant.

Table-2: Macrovascular and other complications in male & female DFPs (Male=15, Female=11)

Complications Male | Female | P value
n, (%) | n, (%)
Hypertension 12 (80) | 8(72.7) | 0.664
Hyperlipidemia 5(33.3) | 6(54.5) | 0.279
Coronary Artery Disease 3(20) | 2(18.2) | 0.907
Peripheral vascular disease | 3(20) | 3(27.3) | 0.664

Diabetic foot patients (DFPs); P >0.05; considered as non-significant (differences b/w male & female); using chi-square t-test to calculate the
percentage and p-value

Microvascular complications in DFPs nephropathy and diabetic retinopathy in diabetic foot
Figure-3  shows total percentage of patients were seen 57.7%, 19.2% and 15.4%
microvascular complications in DFPs. The prevalence respectively.
of diabetic peripheral neuropathy (DPN), diabetic
Total % of Microvascular
complications in DFPs
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Fig-3: Total percentage of microvascular complications in diabetic foot patients (DFPs)
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Diabetic peripheral neuropathy (DPN), Diabetic
retinopathy (DR), Diabetic nephropathy (DN)

Table-3 shows comparison of microvascular
complications between male & female DFPs. The

prevalence of DPN and diabetic retinopathy were
higher in female as compared to male DFPs (63.6% and
18.2% versus 53.3% and 13.3%, P>0.05), but their
differences between male and female patients were non-
significant.

Table-3: Microvascular complications in Male & Female DFPs (Male=15, Female=11)

Complications

Diabetic peripheral neuropathy

Diabetic nephropathy

Diabetic retinopathy

Male Female | P value
n, (%) | n, (%)
8(53.3) | 7(63.6) | 0.599
3(20) | 2(18.2) | 0.907
2(13.3) | 2(18.2) | 0.735

Diabetic foot patients (DFPs); P >0.05; considered as non-significant (differences between male & female)

DISCUSSION

To our knowledge, this is the first study to
assess the prevalence of clinical characteristics on
diabetic foot patients (DFPs) in Saudi Arabia. During
data collection, we included only those patients who
had diabetic foot associated with increased level of
HbAlc. We found that the prevalence of DM-
associated complications was higher among DFPs who
had diabetes >10 years, which was consistent with
previous studies [22, 23]. As the patients’ age and their
duration of T2DM increases, they were more
susceptible to develop diabetic foot and other
complications such as microvascular and macrovascular
diseases [24]. In our study, the prevalence of diabetes
was higher in the male as compared to female DFPs,
similar results have been reported in other studies [25,
26].

Our results also indicated that one of the main
characteristics of the diabetic foot ulcers was high
glucose level in blood, since we found that the level of
HbAlc was high in all 26 patients. A sedentary lifestyle
and excess intake of carbohydrate might be one of the
associated factors of uncontrolled HbAlc levels in the
Saudi population. High levels of glucose in blood lead
to structural changes in the skin, joint capsules and
tendons. Principally, the skin loses the stretching
capacity and can break easily, leading to the formation
of an ulcer [27].

The observed prevalence of DPN was 57.7 %
in DFPs, which was much higher than international
reports [28]. But a similar high rate of DPN was
reported in previous local studies [24, 29]. Risk of
developing DPN is proportional to both the magnitude
and duration of hyperglycemia. More than 80% of
amputations occur after foot ulceration or injury, which
can result from DPN [30]. Sorbitol and fructose
accumulates in the blood because of hyperglycemia that
causes reduced nerve conduction with neuropathy [31].

We also found that the prevalence of
hypertension was 76.3% which is higher than previous
reports [32, 33]. High level of glucose combined with
hypertension can lead to diabetic nephropathy and
retinopathy. In this study, 19.2% diabetic nephropathy

was reported which is consistent with previous
international studies [34, 35]. Retinopathy may begin to
develop as early as 7 years before the diagnosis of
diabetes in patients with type 2 diabetes [36]. In the
present study, 15.4% diabetic retinopathy was
encountered which is lower than previous study [32,
37].

The observed prevalence of hyperlipidemia
was 43.9% in DFPs. However, Female DFPs had higher
rate of prevalence of hyperlipidemia as compared to
male DFPs, which is consistent with previous local and
international findings [9, 32, 38, 39]. Dyslipidemia
contributes to the risk of macrovascular disease,
nephropathy, and retinopathy [40].

The prevalence of CAD and PVD were found
19.2% and 23.1% respectively among DFPs which was
less than previous studies [24, 37, 38]. There were no
significant differences between genders. Macrovascular
disease when associated with diabetes is most leading
cause of mortality [41]. The overall cumulative effect of
hypertension, DPN, PVD and CAD leads to ischemia in
the lower extremity and an increased risk of diabetic
foot [42-44].

CONCLUSIONS

We conclude that DFPs are having high
prevalence  of  hypertension, neuropathy and
hyperlipidemia in Saudi population and it is
progressive. Most of the patient admitted at the hospital
with higher percentage of HbAlc and advance stages of
diabetic foot ulcers and their associated complication.
Duration of diabetes, HbAlc, high blood pressure, PVD
and DPN are main determinant risk factors for diabetic
foot and its complications. Early diagnosis of diabetes
and tight control of serum glucose, lipid and blood
pressure may be helpful. Further prospective studies are
suggested to validate these results.

Limitations of the study

First, All information regarding the patients
was based on their hospital records. Second limitation
of our study is the low number of patients with diabetic
foot.
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