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Abstract 
 

Objective: Determining diabetic foot risk levels and risk factors and treating foot problems is one of the 
main components of the prevention of diabetic foot ulcers (DFU). This study aimed to determine diabetic foot 
risk levels and risk factors in diabetic people. 
Materials and Methods: This descriptive cross-sectional study included 278 participants during September 
2020 to March 2021. The patients' general characteristics, peripheral sensory loss (10 g-Semmes-Weinstein 
monofilament), foot skin temperature (palpation method) and vascular evaluation (pedal pulses) were 
examined. 
Results: Among 278 patients, 83 cases had DFU. Of those without DFU, 33.3% had risk level “0”, 35.4% had 
risk level “1”, 23.6% had risk level “2” and 7.7% had risk level “3”. In the regression analysis, male gender 
[OR= 0.74, 95% CI (0.014-0.338), P= 0.002], education (literate) [OR= 0.38, 95% CI (0.002-0.630), P= 
0.022], foot examination by health professional [OR= 0.013, 95% CI (0.001-0.183), P= 0.001], foot deformity 
[OR= 0.170, 95% CI (0.042-0.679), P< 0.001], foot skin temperature (cold) [OR= 0.003, 95% CI (0.000–
0.026), P< 0.001], and pedal pulse [OR= 8.146, 95% CI (1.505-44.081), P< 0.015] were found to have a high 
effect on diabetic foot development. 
Conclusion: The annual DFU rate is 29.8%. Independent risk factors of DFU were gender, education, 
previous history foot examination, foot skin temperature, pedal pulse and foot deformity. These findings 
provide support for a multifactorial etiology for DFU. 
Keywords: Diabetes, Foot, Risk factor, Risk assessment 
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Introduction 
 

ower extremity complications of 
diabetes are common, difficult to 
manage and costly. Foot ulcers are the 

most common lower extremity complications 
in diabetics (1). Additionally, foot ulcers have 
become an important health problem due to 
psychological impacts and decreased quality 
of life in individuals who are unable to 
perform their daily activities due to foot ulcers 
or amputation (2). Around 1.0 to 3.5 million 
people in the United States have a history of 
foot ulcers (3). According to the literature the 
global prevalence of diabetic foot ulcer (DFU) 
is 6.3%. Developing countries have a higher 
prevalence of DFUs than developed countries 
(4-8). Turkey is ranked number one among the 
European countries with its population 
suffering from diabetes (9). Although there are 
not enough studies on the prevalence of DFUs, 
more than one million DFUs and 
approximately half a million diabetic foot 
infections have been registered in Turkey (10). 

DFU is one of the most serious and costly 
complications of diabetes, as well as a social 
and public health problem. Ten percent ($760 
billion) of health expenditures worldwide are 
caused by diabetes (9).  

In Turkey, diabetic foot complications 
accounted for 16% of the 7.350.16 billion in 
the overall health cost for diabetes 
complications in 2012 (11). 

Two main factors, including peripheral 
sensory neuropathy and peripheral artery 
disease (PAD), play a fundamental role in the 
formation of DFUs (12). In addition, smoking 
(13,14) diabetes diagnosis period (14-16), 
nephropathy (17,18), foot deformities (18), 
amputation/history of foot ulcers (13,18), male 
gender (15), systolic hypertension (14), older 
than 50 Y/O (16) were among the other risk 
factors determined.  

Early detection and treatment of foot 
problems in people at risk of DFU and 
amputation can delay or prevent unintended 
consequences. A cornerstone of preventing 
diabetic foot is the determination of 

individuals with at-risk foot (12). According to 
previous studies, the risk levels of patients 
with diabetes vary according to the type of 
study, the population and the number of 
samples (19-21). 

Diabetes mellitus is prevalent in Turkey 
(22). This study aimed to determine diabetic 
foot risk levels and risk factors in the diabetes 
education clinic of a training research hospital 
in Gaziantep, located in the southeast of 
Turkey, between September 2020 and March 
2021.  
 

Material and methods 
This descriptive, cross-sectional study was 

conducted in the diabetes education clinic of a 
training research hospital in Gaziantep, located 
in the southeast of Turkey, between September 
2020 and March 2021.  

The population of the study consisted of 997 
diabetic patients (type 1 and 2) who came to 
the diabetes education clinic during the data 
collection dates. The literature has reported 
that approximately 50% of patients with 
diabetes are at risk of diabetic foot throughout 
their entire lives (10,23). According to the 
sample size calculation, the sample size was 
278 patients with diabetes. The study sample 
was selected using a systematic random 
sampling method. One in every four patients 
with diabetes was included in the sample. In 
the post hoc power analysis performed after 
the study, the power of the study was found to 
be 0.99. 

Individuals older than 18 y/o who suffer 
more than 5 years from diabetes (24) were 
included. Also, type 1 and type 2 diabetes 
mellitus, speaking and understanding Turkish 
were considered as inclusion criteria. Patients 
with diabetes who had communication 
problems and did not agree to participate in 
the study were excluded. 

The form consisted of three parts. First part 
included age, gender, educational status, type 
of diabetes, smoking status (18). In the second 
part; duration of diabetes, chronic 
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complications of diabetes, history of ulcers 
and amputation, previous foot examination 
and foot care training, health care professional 
and foot care training in diabetes, glycated 
hemoglobin A1c (HbA1c) (%), blood pressure 
and body mass index (kg/m2) includes 
evaluations (4). In the third part, there were 
two sections of both for both feet that included 
foot temperature (dorsal area of the foot), 
pedal pulse (dorsalis pedis, tibialis posterior), 
callus, nail pathologies (nail thickening, nail 
fungus, ingrown nail), deformities (hallux 
valgus, hammer/claw toe, pes cavus, charcot), 
evaluation of shoe suitability (suitable, 
unsuitable) and diabetic foot risk classification 
(12,25,26). Foot care behaviors were evaluated 
with the Turkish valid and reliable Foot Self 
Care Behaviors Scale (27). 

The Loss of Protective Sensation (LOPS) 
test (yes/no protective sensation) was 
performed using 10-g (5.07 Semmes-
Weinstein) monofilament. Apply the 
monofilament perpendicular to the skin 
surface with sufficient force to cause the 
filament to bend or buckle (C shape). The total 
duration should be approximately two seconds 
(12). 

The data was collected by the researcher 
through face-to-face interview the participant 
with an individual with diabetes. The 
researcher who collected the data had 10 years 
of experience in diabetes education. She was 
certified as a diabetes education nurse at the 
Turkish Ministry of Health. The data 
collection process for each participant took an 
average of 30 minutes. The data on HbA1c for 
the last three months was derived from the 
hospital database. Patients with diabetes after 
resting for at least five minutes systolic and 
diastolic blood pressure were measured from 
the brachial artery with the previously 
calibrated manual sphygmomanometer. 
During foot examination after the shoes were 
removed, the area from below the knee to the 
toe tip was observed. The "dorsalis pedis" and 
"tibialis posterior" pulses were evaluated using 
the palpation method and categorized as 
"present" and "absent". Foot skin temperature 

was also evaluated using the palpation method 
and categorized as "normal", "warm" and 
"cold". In the footwear assessment, slippers, 
high heels, pointed toes and shoes that did not 
take the shape of the foot were defined as 
unsuitable shoes (26). 

Diabetic peripheral neuropathy (DPN) was 
diagnosed through LOPS evaluation. The 
evaluation conducted during the foot 
examination was carried out according to the 
relevant guidelines (12,28). 

After completing the foot examination, 
diabetic foot risk levels were classified 
according to the International Diabetic Foot 
Working Group (IWGDF) as mentioned below 
(12) 

0: Very low risk (No LOPS and No PAD) 
1: Low risk (LOPS or PAD) 
2: Moderate risk (LOPS+ PAD or LOPS+ 

foot deformity or PAD+ foot deformity) 
3: High risk (LOPS or PAD and one or more 

of the following below: 
-A history of foot ulcers 
-Lower extremity amputation (minor or 

major) 
-End-stage kidney disease) 
 

Statistical analysis 
As descriptive statistics; arithmetic mean 

and standard deviations were given for 
quantitative data, frequencies and percentages 
were given for qualitative data. Normality tests 
were used to assess the distribution of 
quantitative data. For group comparisons, 
independent sample T-test for quantitative 
data, chi-square test and Fisher’s exact test for 
qualitative data was used. Potential risk factors 
for DFU were assessed by using binary 
logistic regression. The variables that were 
determined to have a significant relationship 
and difference according to the chi-square and 
T-test were included in the binary logistic 
regression model. The method used in the 
study is the backward stepwise method and the 
α significance level used to remove the 
variables is 0.1. The α significance level to be 
used to test the model in general is 0.05. In 
this way, variables that do not contribute to the 
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model are removed and the best model is tried 
to be created. Adjusted odds ratios and 95% 
confidence intervals were obtained. P< 0.05 
was considered statistically significant. 
Analyses was performed using IBM SPSS 
Statistics for Windows, Version 25.0. 

 

Ethical considerations  
Research permission was obtained from the 

University's Non-invasive Research Ethics 
Committee with the approval date of 
07.02.2020 and the ethics code 2020/09, No: 
01. Written and verbal consent was obtained 
by explaining the purpose and process of the 
study to patients with diabetes. The study was 
conducted in accordance with the principles of 
Helsinki Declaration. 
 

Results  
In this study, 83 diabetic individuals had 

DFUs. A total of 195 diabetic individuals 
without ulcers were evaluated based on the 
International working Group on the Diabetic 
Foot (IWGDF) risk classification system. 
Accordingly, 33.3% of patients with diabetes 
had a risk level of “0”, 35.4% had a risk level 
of “1”, 23.6% had a risk level of “2” and 7.7% 
had a risk level of “3” (Figure 1). 

Table 1 shows demographic and clinical 
characteristics of patients with diabetes and 
the comparison of these data between the DFU 
and non-DFU group. 

The mean (±SD) age of diabetic individuals 
was 55.14 (±12.47) of them, 51.8% were male 
48.2% were primary school graduates, 71.9% 
lived in urban areas, 33.1.8% use smoke, 
90.6% of diabetic individuals had type 2 
diabetes, 39.2% of those with complications 
had diabetic retinopathy, 7.6% had PAD, 
43.9% had DPN, 21.2% had no ulcer history, 
73.4% did not did not foot examination by 
health professional and 69.8% did not receive 
training on foot care (Table 1). 

According to chi square analysis; a 
significant relationship was found between 
DFU and gender, education level, duration of 
diabetes, foot care training, foot examination 
by a healthcare professional, body mass index, 
foot care behaviors, chronic complications 
(PAD, retinopathy, DPN), ulcer/amputation 
history, systolic/diastolic blood pressure (P< 
0.001, P= 0.001, P= 0.009, P= 0.015, P= 
0.008) (Table 1).  

Tables 2 show descriptive data on the foot 
examination findings of diabetic individuals 
and the comparison of these data between the 
DFU and non-DFU group. The results showed 
that 60.1% of the patients with diabetes had 
nail pathology, 14% had callus, 43.9% had 
LOPS, 40.3% had foot deformity and 41.7% 
had inappropriate shoes. According to chi 
square analysis; A significant relationship was 
found between DFU and LOPS, pedal pulse, 
nail pathology, shoe suitability, foot skin 
temperature, and foot deformity (P< 0.001, P= 
0.003). 

 
Figure 1. Diabetic foot risk levels in patients with diabetes 
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In the established logistical regression 
model, DFU status was considered as a 
dependent variable. The factors affecting DFU 
status were examined and the effect levels of 
these factors were determined. Table 3 shows 
the parameter estimation results of the 
coefficients for the independent variables. 
According to the results obtained, male gender 
(P= 0.002), education (literate) (P= 0.022), 
pedal pulse (P= 0.015), foot deformity (P= 
0.012), foot examination by health 
professional (P= 0.001), and foot skin 
temperature (cold) (P< 0.001) had a significant 
effect on DFU (Table 3). 

 
 

Discussion 
Foot ulcers are an important cause of 

morbidity and hospitalization in patients with 
diabetes. The economic burden associated 
with DFU is enormous. Although there are not 
enough data on DFU rates in Turkey in recent 
years, Saltoğlu et al. report that the rates are 
high (10). Determining the DFU risk level and 
patient risk factors is the cornerstone of the 
prevention of DFUs. To determine the DFU 
risk level and risk factors, foot examination 
should be performed and preventive treatments 
should be planned for the identified foot 
problems (12,25). There are almost no studies 
on the definition of DFU risk level and risk 
factors in Turkey.  

Table 1. Comparison of demographic and clinical characteristics between DFU and non-DFU groups 

Variable 
DFU Non DFU Total 

P 
n (%) n (%) n (%) 

Gender 
Male 
Female 

60 (72.3) 
23 (27.7) 

84 (43.1) 
111 (56.9) 

144 (51,8) 
134 (48,2) 

<0.001 

Education status 

Illiterate 
Literate 
Primary 
High school and above 

18 (21.7) 
13 (15.7) 
45 (54.2) 

7 (8.4) 

37 (19.7) 
14 (7.2) 

89 (45.6) 
55 (28.2) 

55 (19,8) 
27 (9,7) 

134 (48,2) 
62 (22,3) 

0.001 

Type of living area 
Rural 
Urban 

29 (34.9) 
54 (65.1) 

49 (25.1) 
146 (74.9) 

78 (%28.1) 
200(%71.9) 

0.450 

Smoking status 
Uses 
Not using 
Disposes 

24 (28.9) 
37 (44.6) 
22 (26.5) 

68 (34.9) 
93 (47.7) 
34 (17.4) 

92 (33.1) 
130 (46.8) 
56 (20.1) 

0.210 

Type of diabetes 
Type 1 
Type 2 

2(2.4) 
81(97.6) 

24(12.3) 
171(87.7) 

26(9.4) 
252(90.6) 

0.009 

Training on foot care 
Yes  
No 

39 (47.0) 
44 (53.0) 

45 (23.1) 
150 (76.9) 

84 (30.2) 
194 (69.8) 

<0.001 

Foot examination by 

health professional 
Yes  
No 

46 (55.4) 
37 (44.6) 

28 (14.4) 
167 (85.6) 

74 (26.6) 
204 (73.4) 

<0.001 

Diabetic retinopathy 
Yes  
No 

45 (54.2) 
38 (45.8) 

64 (32.8) 
131 (67.2) 

109 (39.2) 
169 (60.8) 

0.001 

Diabetic nephropathy 
Yes  
No 

15 (18.1) 
68 (81.9) 

19 (9.7) 
176 (90.3) 

34 (12.2) 
244 (87.8) 

0.082 

PAD 
Yes  
No 

17 (20.5) 
66 (79.5) 

4 (2.5) 
191 (97.5) 

21 (7.6) 
257 (92.4) 

<0.001 

DPN 
Yes  
No 

14(16.9) 
69 (83.1) 

108(55.4) 
87(44.6) 

122(43.9) 
156(56.1) 

<0.001 

Ulcer history 
Yes  
No 

43 (51.8) 
40 (48.2) 

16 (8.2) 
179 (91.8) 

59 (21.2) 
219 (78.8) 

<0.001 

Amputation history 
Yes  
No 

18 (21.7) 
65 (78.3) 

4 (2.1) 
191 (97.9) 

22 (7.9) 
256 (92.1) 

<0.001 

  Mean±SD Mean±SD Total mean ±SD P 

Age 57.71±10.50 54.05±13.09 55.14±12.47 0.015 

Diabetes duration (year) 14.79 ± 6.33 12.61 ± 6.23 13.26±6.33 0.008 
Systolic blood pressure (mmHg) 147.89±21.62 136.33±20.86 139.78±21.71 <0.001 
Diastolic blood pressure (mmHg) 85.24±10.64 79.07±11.91 80.91±11.87 <0.001 
HbA1c (%) 10.17 ± 1.89 10.23 ±2.14 10.21±2.07 0.826 
Body Mass index (BMI) (kg/m2) 30.71 ±6.17 32.27 ±7.38 31.81 ±7.07 0.070 
Foot care behavior 40.61 ± 13.69 47.20 ±12.28 45.23±13.04 <0.001 

PAD: peripheral artery disease; DPN: diabetic peripheral neuropathy 
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Therefore, the present study evaluated DFU 
risk levels and risk factors for patients with 
diabetes in a province with a high prevalence 
of diabetes in Turkey. 

This current study determined that 
approximately one-third of patients with 
diabetes were in the "high-risk" and 
"moderate-risk" groups according to the 
IWGDF classification system. Vibha et al. 
evaluated diabetic foot risk levels and risk 
factors in 620 people in India and found that 
one fifth of the participants were at moderate-
risk to high-risk (8). The percent of patients in 
the moderate-risk and high-risk groups was 
lower than that in this study. Patients with 
diabetes in the middle- and high-risk groups 

are more important, especially in terms of 
diabetic foot risk level and the frequency of 
follow-up of this group of diabetics should be 
increased (29). Doaa O et al. in their study in 
Egypt, determined that 68% of patients with 
diabetes had a high-risk level of DFU (21). 
According to Kishore et al. in their study 
conducted in India (n=100), approximately 
50% of patients with diabetes had a low-
moderate DFU risk level, which is similar to 
the present study (20).   

Some characteristic data such as age, gender 
and educational level may be a risk factor for 
the development of DFUs. In this study, male 
gender was found to be associated with DFU. 
Similar to this study, many studies have 

Table 2. Comparison of Foot Examination Findings of Patients with diabetes in DFU and non-DFU groups 

Variable 
DFU Non DFU Total 

P 
n (%) n (%) n (%) 

LOPS 
Present  
Absent 

 
69 (83.1) 

14(%16.9) 

 
87(44.6) 

108(55.4) 

 
156(56.1) 
122(43.9) 

<0.001 

Pedal pulse 
Present  
Absent  

32(15.7) 
51(61.4) 

172(84.3) 
23(11.8) 

204(73.4) 
74(26.6) 

<0.001 

Nail pathology 
Present 
None 

 
66 (79.5) 
17 (20.5) 

 
101 (52.7) 
94 (48.2) 

 
167 (60.1) 
111 (39.9) 

<0.001 

Foot skin temperature 
Normal 
Warm 
Cold 

7(8.4) 
18(21.7) 
58(69.9) 

158(81.0) 
32(16.4) 
5(2.6) 

165(59.4) 
50(18.0) 
22.7(278) 

<0.001 

Callus 
Present 
None 

 
14 (16.9) 
69 (83.1) 

 
25 (12.8) 
170 (87.2) 

 
39 (14.0) 
239 (86.0) 

0.374 

Shoe suitability 
Appropriate 
Inappropriate 

 
37 (44.6) 
46 (55.4) 

 
125 (64.1) 
70 (35.9) 

 
162 (58.3) 
116 (41.7) 

0.003 

Deformity 
Present 
None 

 
75 (90.4) 

8 (9.6) 

 
37 (19.0) 
158 (81.0) 

 
112 (40,3) 
166 (59,7) 

<0.001 

 LOPS: Loss of Protective Sensation 

 

Table 3. Predicted parameter values and significance levels of the logistic regression model 
Variable OR ( 95% CI) P 

Gender (male) 0.074 ( 0.014 -0.388) 0.002 
Education (literate)   0.038 (0.002 - 0.630) 0.022 
Amputation history (yes) 0.443 (0.026 – 7.552) 0.574 
PAD (yes) 2.132 (0.551 – 8.250) 0.273 
Training on foot care (no) 7.029 (0.662 – 74.618) 0.106 
Foot examination by health professional (yes) 0.013 (0.001 - 0.183) 0.001 
Foot care behavior 1.036 (0.990 – 1.085) 0.130 
Foot deformity (present) 0.170 (0. 042 - 0.679) 0.012 
Pedal pulse (absent) 8.146 (1.505 – 44.081) 0.015 
Foot skin temperature (cold) 0.003 (0.000 - 0.026) 0.000 
LOPS (present) 0.255 (0.047 – 1.376) 0.112 
LOPS: Loss of Protective Sensation; PAD: Peripheral arterial disease 
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identified male gender as a risk factor for DFU 
(2,13,15,21). The increase in foot ulcers 
among diabetic male patients may be of 
concern for families as men are often the only 
earning members of the family. 

In this study, it was determined that there 
was a relationship between low education 
level (literate) and DFU among demographic 
variables. Kishore et al. In a study conducted 
in New Delhi, India, it was determined that the 
education levels of patients at high risk level 
were significantly lower (28). Al-Maskari and 
Mohammed El-Sadig's study conducted in the 
United Arab Emirates also found that low 
education level increases the likelihood of 
DFU (30). Education level may not be a direct 
risk factor for DFU. However, high level of 
education is thought to be important in terms 
of developing positive health behaviors and 
awareness in individuals. It is stated that the 
development of diabetic foot can be reduced 
by 85% with good foot care, education and a 
multidisciplinary team approach (31). Some 
studies have also found that foot care 
behaviors are one of the risk factors predicting 
DFU (18,32,33). In this study, the effect of 
foot care behaviors in predicting DFU was not 
determined. However, in pairwise analysis, it 
was determined that individuals with DFU had 
lower foot care behavior scores. 

In the current study, the rate of not having 
foot examination by a healthcare professional 
was high in diabetic individuals with DFU. In 
addition, there was a significant difference 
between individuals with and without DFU in 
terms of not having foot examination. Not 
having foot examination was a predicting 
factor for diabetic foot. Patients followed up 
with regular foot examinations are less likely 
to have DFU. To provide the necessary care 
and treatment for the health problem detected 
during foot examination, it is recommended to 
perform the foot examination in the periods 
determined according to the risk level (12).  

While foot temperature elevated shows 
infection, temperature decrease shows vascular 
circulation (34). In this study, it was 
determined that 69.9% of individuals with 

DFU had low foot temperature and there was a 
significant relationship between individuals 
with and without DFU in terms of foot 
temperature. In recent years, there have been 
evidence-level studies on self-examination of 
foot temperature at home in the early diagnosis 
of DFU, especially in high-risk patients 
(12,25,35). Therefore, foot temperature 
evaluation is thought to be important for both 
the healthcare professional and the patient. 

Low foot temperature is one of the important 
findings of PAD (34). Peripheral artery disease 
(PAD) is usually due to atherosclerosis and is 
encountered in more than 50% of diabetic foot 
patients. PAD impairs wound healing and 
lower extremity. It is an important risk factor 
for DFU, which leads to amputations (12,30). 
In this study, 7.6% (21) of patients with 
diabetes had PAD and 17 of them had DFU. 
On further analysis, no relationship was found 
between the presence of PAD and DFU. 
However, there was an association between 
pedal pulses (absence), one of the important 
findings of PAD, and DFU (35), in this study, 
data from the patient registry system were 
used for PAD. In addition, pedal pulses were 
assessed using manual palpation. Ankle 
brachial index (ABI) assessment is a more 
reliable method than manual pulse assessment 
(34). The fact that PAD was not diagnosed 
with the ABI method in this study may be a 
limitation of this study. However, palpation is 
a simple and rapid physical examination 
method for both pulse and temperature 
assessment. It is also one of the important 
evaluation parameters of foot examination and 
can be applied in all conditions. Therefore, we 
believe that the evaluation of these two 
parameters is extremely important for the 
detection of conditions that may pose a risk for 
DFU and the referral of patients for further 
examination. 

At present, numerous stratification systems 
using different methods have been proposed to 
identify the degree of risk for foot ulceration 
among patients with diabetes. Deformity is 
one of the variables used in diabetic foot risk 
stratification. In this study, it was determined 
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that 90% of the patients with foot ulcers had a 
deformity in their feet and that the presence of 
deformity was associated with DFU. This 
result was compatible with the literature 
(36,37). According to the IWGDF Risk Level 
System; In case of a deformity accompanying 
LOPS or PAD, it is recommended that patients 
be followed up every 3-6 months (12,25). 
Although the results of this study can only be 
generalized to the specific study group, the 
results are important because the study was 
conducted in a province with a dense 
population with diabetes in Turkey. Although 
the manual performance of heat and pulse 
assessments may seem a limitation, the results 
obtained are guiding and important in clinical 
decision-making processes of one-to-one 
patient examination. Especially in developing 
countries with a high prevalence of diabetes 
and limited health personnel, it is potentially 
simpler than other examination methods. 

 

Conclusions 
As a result of the study, DFU was detected 

in 29.8% of diabetic individuals. 7.7% (15) of 
195 diabetic individuals without DFU had a 
high risk of diabetic foot (risk level 3). Male 
gender, low education level, foot deformity, 
absence of pedal pulse and having a foot 
examination by a healthcare professional were 
risk factors associated with DFU. 

In addition, regarding the two important 
parameters of foot examination, pulse and foot 
temperature, weak/absent foot pedal pulse and 
low foot temperature were risk factors that 
increased the possibility of DFU. 

The results obtained in this study suggest 
that patients with diabetes should have their 
feet examined regularly by diabetes or wound 
care nurses from the first moment of 
diagnosis, the risk level should be determined 
according to the results of the foot 
examination and the treatment of risk factors 
should be planned. In this way, early diagnosis 
may prevent DFUs and possible amputations.  
 

Acknowledgments 
This study has been derived from the 

dissertation titled “Examination of diabetic 
foot risk levels and risk factors of individuals 
with diabetes” which has been written by Neşe 
KOÇAKGÖL the master's program of 
Nursing, SANKO University department, 
under the consultancy of as Assist Prof, 
Meryem KILIÇ, Ph.D. and was presented at 
the 15th National 3rd International Wound 
Congresses, December 16-19, 2021, in 
Antalya, Turkey.  

We thank all patients with diabetes who 
participated in our study. 

 

Funding 
This research did not receive any specific 

grant from funding agencies in the public, 
commercial, or not-for-profit sectors 
 

Conflict of Interest  
The original research has not been 

previously published or intended to be 
published elsewhere. We declare that there is 
no conflict of interest between the authors or 
any institution. 

 
 

References 
 

1.  Armstrong DG, Boulton AJ, Bus SA. Diabetic foot 
ulcers and their recurrence. New England Journal 
of Medicine. 2017;376(24):2367-75. 

2. Navarro-Flores E, Cauli O. Quality of life in 
individuals with diabetic foot syndrome. Endocrine, 
Metabolic & Immune Disorders-Drug Targets 
(Formerly Current Drug Targets-Immune, 
Endocrine & Metabolic Disorders). 
2020;20(9):1365-72. 

3. Abbott CA, Carrington AL, Ashe H, Bath S, Every 
LC, Griffiths J, Hann AW, Hussein A, Jackson N, 
Johnson KE, Ryder CH. The North‐West Diabetes 
Foot Care Study: incidence of, and risk factors for, 
new diabetic foot ulceration in a community‐based 
patient cohort. Diabetic medicine. 2002;19(5):377-
84.  

4. Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global 
epidemiology of diabetic foot ulceration: a 

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

5i
3.

13
73

4 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
86

79
2.

20
23

.1
5.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
2-

07
 ]

 

                             8 / 10

http://dx.doi.org/10.18502/ijdo.v15i3.13734
https://dor.isc.ac/dor/20.1001.1.20086792.2023.15.3.1.7
https://ijdo.ssu.ac.ir/article-1-814-en.html


N. KOÇAKGÖL et al. 
 

147 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 15, NUMBER 3, AUTUMN 2023 

 

 

systematic review and meta-analysis. Annals of 
medicine. 2017;49(2):106-16. 

5. Agrawal R, Ola V, Bishnoi P, Gothwal S, Sirohi P, 
Agrawal R. Prevalence of micro and macrovascular 
complications and their risk factors in type-2 
diabetes mellitus. Journal of The Association 
Physicians of India. 2014;62(6):504-8. 

6. Assaad-Khalil SH, Zaki A, Rehim AA, Megallaa 
MH, Gaber N, Gamal H, et al. Prevalence of 
diabetic foot disorders and related risk factors 
among Egyptian subjects with diabetes. Primary 
care diabetes. 2015;9(4):297-303. 

7. Formosa C, Gatt A, Chockalingam N. Diabetic foot 
complications in Malta: prevalence of risk factors. 
The Foot. 2012;22(4):294-7. 

8. Vibha SP, Kulkarni MM, Kirthinath Ballala AB, 
Kamath A, Maiya GA. Community based study to 
assess the prevalence of diabetic foot syndrome and 
associated risk factors among people with diabetes 
mellitus. BMC endocrine disorders. 2018;18(1):1-9.  

9. International Diabetes Federation. (IDF). Diabetes 
Atlas 2019. https://www.diabetesatlas.org/ 
Accessed January 18, 2021. 

10. Saltoglu N, Kilicoglu O, Baktiroglu S, Osar-Siva Z, 
Aktas S, Altindas M, et al. Diagnosis, treatment and 
prevention of diabetic foot wounds and infections: 
Turkish consensus report. Klimik Journal. 
2015;28(1):2–34. 

11. Turkey Diabetes Program - TDP 2015-2020. 
https://extranet.who.int/ncdccs/Data/TUR_D1_T%
C3%BCrkiye%20Diyabet%20Program%C4%B1%
202015-2020.pdf. 

12. Schaper NC, van Netten JJ, Apelqvist J, Bus SA, 
Hinchliffe RJ, Lipsky BA, IWGDF Editorial Board. 
Practical guidelines on the prevention and 
management of diabetic foot disease (IWGDF 2019 
update). Diabetes/metabolism research and reviews. 
2020;36:e3266. 

13. Khalifa WA. Risk factors for diabetic foot ulcer 
recurrence: a prospective 2-year follow-up study in 
Egypt. The Foot. 2018;35:11-5. 

14. Zou SY, Zhao Y, Shen YP, Shi YF, Zhou HJ, Zou 
JY, et al. Identifying at-risk foot among 
hospitalized patients with type 2 diabetes: A cross-
sectional study in one Chinese tertiary hospital. 
Chronic Diseases and Translational Medicine. 
2015;1(04):210-6. 

15. Huang ZH, Li SQ, Kou Y, Huang L, Yu T, Hu A. 
Risk factors for the recurrence of diabetic foot 
ulcers among diabetic patients: a meta‐analysis. 
International wound journal. 2019;16(6):1373-82. 

16. Saleem S, Hayat N, Ahmad I, Ahmad T, Rehan A. 
Risk factors associated with poor outcome in 
diabetic foot ulcer patients. Turkish journal of 
medical sciences. 2017;47(3):826-31. 

17. Chellan G, Srikumar S, Varma AK, 
Mangalanandan TS, Sundaram KR, Jayakumar RV, 

et al. Foot care practice–The key to prevent diabetic 
foot ulcers in India. The Foot. 2012;22(4):298-302. 

18.  Yazdanpanah L, Shahbazian H, Nazari I, Hesam S, 
Ahmadi F, Cheraghian B, et al. Risk factors 
associated with diabetic foot ulcer-free survival in 
patients with diabetes. Diabetes & Metabolic 
Syndrome: Clinical Research & Reviews. 
2018;12(6):1039-43. 

19. Al-Ayed MY, Ababneh M, Robert AA, Salman A, 
Al Saeed A, Al Dawish MA. Evaluation of risk 
factors associated with diabetic foot ulcers in Saudi 
Arabia. Current diabetes reviews. 2019;15(3):224-
32. 

20. Kishore S, Upadhyay AD, Jyotsna VP. Categories 
of foot at risk in patients of diabetes at a tertiary 
care center: Insights into need for foot care. Indian 
journal of endocrinology and metabolism. 2015 
May;19(3):405-10. 

21. Aboelezz GA, Bahaa El Din RM, Refaat DO. 
Assesment of diabetic foot Risk factor among 
patients with diabetes attending to zagazig 
university hospital. Zagazig University Medical 
Journal. 2021;27(1):155-65. 

22. Satman I, Omer B, Tutuncu Y, Kalaca S, Gedik S, 
Dinccag N, et al. Twelve-year trends in the 
prevalence and risk factors of diabetes and 
prediabetes in Turkish adults. European journal of 
epidemiology. 2013;28:169-80. 

23. Yazdanpanah L, Nasiri M, Adarvishi S. Literature 
review on the management of diabetic foot ulcer. 
World journal of diabetes. 2015;6(1):37. 

24. American Diabetes Association. 11. Microvascular 
complications and foot care: standards of medical 
care in diabetes-2021. Diabetes Care. 
2021;44(Supplement_1):S151-67. 

25. Bus SA, Lavery LA, Monteiro‐Soares M, 
Rasmussen A, Raspovic A, Sacco IC, et al. 
Guidelines on the prevention of foot ulcers in 
persons with diabetes (IWGDF 2019 update). 
Diabetes/metabolism research and reviews. 
2020;36:e3269. 

26. Registered Nurses' Association of Ontario. 
Assessment and management of foot ulcers for 
people with diabetes. Registered Nurses' 
Association of Ontario= l'Association des 
infirmières et infirmiers autorisés de l'Ontario; 
2013. 

27. Biçer EK, Enç N. Validity and reliability of the 
Turkish adaptation of the foot self care behaviour 
scale. Diyabet, Obezite ve Hipertansiyonda 
Hemşirelik Forumu Dergisi. 2014;6(2):35-9. 

28. Kishore S, Upadhyay AD, Jyotsna VP. Categories 
of foot at risk in patients of diabetes at a tertiary 
care center: Insights into need for foot care. Indian 
journal of endocrinology and metabolism. 
2015;19(3):405. 

29. Bakker K, Apelqvist J, Lipsky BA, Van Netten JJ, 
Schaper NC, International Working Group on the 

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

5i
3.

13
73

4 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
86

79
2.

20
23

.1
5.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
2-

07
 ]

 

                             9 / 10

http://dx.doi.org/10.18502/ijdo.v15i3.13734
https://dor.isc.ac/dor/20.1001.1.20086792.2023.15.3.1.7
https://ijdo.ssu.ac.ir/article-1-814-en.html


Diabetic foot risk factors and levels 
 

IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 15, NUMBER 3, AUTUMN 2023 148 

 

 

Diabetic Foot (IWGDF). The 2015 IWGDF 
guidance documents on prevention and 
management of foot problems in diabetes: 
development of an evidence‐based global 
consensus. Diabetes/metabolism research and 
reviews. 2016;32:2-6. 

30. Al-Maskari F, El-Sadig M. Prevalence of risk 
factors for diabetic foot complications. BMC family 
practice. 2007;8(1):1-9. 

31. Armstrong DG, Fisher TK, Lepow B, et al. 
Pathophysiology and Principles of Management of 
the Diabetic Foot. In: Fitridge R, Thompson M, 
editors. Mechanisms of Vascular Disease: A 
Reference Book for Vascular Specialists [Internet]. 
Adelaide (AU): University of Adelaide Press; 2011. 
26.Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK534268/. 

32. Salameh BS, Abdallah J, Naerat EO. Case-control 
study of risk factors and self-care behaviors of foot 
ulceration in diabetic patients attending primary 
healthcare services in palestine. Journal of Diabetes 
Research. 2020;2020:7624267. 

33. Nongmaithem M, Bawa AP, Pithwa AK, Bhatia 
SK, Singh G, Gooptu S. A study of risk factors and 
foot care behavior among diabetics. Journal of 
family medicine and primary care. 2016;5(2):399. 

34. Boyko EJ, Monteiro-Soares M, Wheeler SG. 
Peripheral arterial disease, foot ulcers, lower 
extremity amputations, and diabetes. Diabetes in 
America. 3rd edition. 2018. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK567977/ 

35. Lavery LA, Higgins KR, Lanctot DR, 
Constantinides GP, Zamorano RG, Athanasiou KA, 
et al. Preventing diabetic foot ulcer recurrence in 
high-risk patients: use of temperature monitoring as 
a self-assessment tool. Diabetes care. 
2007;30(1):14-20. 

36. Crawford F, Cezard G, Chappell FM, Podus group, 
Young MJ, Abbott CA, et al. The development and 
validation of a multivariable prognostic model to 
predict foot ulceration in diabetes using a 
systematic review and individual patient data meta‐
analyses. Diabetic Medicine. 2018 ;35(11):1480-93. 

37. Abdissa D, Adugna T, Gerema U, Dereje D. 
Prevalence of diabetic foot ulcer and associated 
factors among adult diabetic patients on follow-up 
clinic at Jimma Medical Center, Southwest 
Ethiopia, 2019: an institutional-based cross-
sectional study. Journal of diabetes research. 
2020;2020 :4106383. 
 

  

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

5i
3.

13
73

4 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
86

79
2.

20
23

.1
5.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
2-

07
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://dx.doi.org/10.18502/ijdo.v15i3.13734
https://dor.isc.ac/dor/20.1001.1.20086792.2023.15.3.1.7
https://ijdo.ssu.ac.ir/article-1-814-en.html
http://www.tcpdf.org

