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Abstract: 

Background: Foot ulcers may be complicated to toe amputation or limb 

amputation which can be prevented by patient education on self-management and 

appropriate foot care procedures. Study objectives: The objective of this study is 

to determine the awareness of diabetic foot and its risk factors among the general 

population of Arar city, Northern Saudi Arabia. Methods: An analytical cross-

sectional study was carried out in primary health care centers 

in Arar, Northern Saudi Arabia, during the period from 1st September to 10th 

October 2021. Data was collected by personal interview with the attendees of 

the primary health care center, using a predesigned questionnaire. Results: 

Almost 60% of participants have knowledge about diabetic foot. The Source of 

information about diabetic foot was doctors and nurses in 13% and 11.9% social 

media in our study population. 62.7% know that diabetic foot risk may be reduced 

by controlling blood sugar level, 13% by checking the feet every day and several 

times a day, and 9.2% reported wearing shoes and socks on a daily basis. 65.6%, 

66.7%, 48.4%, 82.6% and 62.1% knew that skin infections, foot abscess, bone 

infections, gangrene, and foot deformity are complications of diabetic foot 

respectively. Good knowledge of diabetic foot was significantly associated with 

age and educational level but not with marital status. Conclusion: The level of 

knowledge of diabetic foot and its related complications is relatively average. Due 

to the high incidence of diabetes mellitus (DM) in Saudi Arabia, it is vital that the 

population has appropriate information and awareness about this illness to enable 

continued promotion of public health measures to limit its prevalence. It is also 

crucial for DM patients to understand the medication and lifestyle modifications 

that may enable them to better regulate their blood glucose and prevent the 

complications. 
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Introduction: 



 

 

Diabetes mellitus (DM) is known to be one of the most challenging problems in 

public health. Recent research in Saudi Arabia showed that more than 44% of 

people aged 55 or older had severe uncontrolled diabetes with long-term 

complications [1]. It is expected that the diabetes prevalence will increase to reach 

333 million by the year 2025, with the highest prevalence occurring in developing 

countries [2]. The prevalence of diabetes differs between countries in Eastern 

Mediterranean Region (EMR). Rank of Saudi Arabia is the second-highest country 

with regard to the prevalence of diabetes mellitus (DM) in the Middle East and 

seventh in the world. The prevalence of diabetes in Saudi Arabia was reported as 

13.4% in Saudis aged 15 years or older [3]. Diabetic foot complications are 

considered the most common diabetes complications with 4 to 10% prevalence in 

the diabetic population [4]. These diabetic complications are an increasing public 

health problem and constitute a leading cause of admission, amputation, and 

mortality in diabetic patients. Diabetic People are prone to get foot ulcers, 

amputations, and other lower limb clinical abnormalities if they do not have good 

knowledge about foot care practice [5]. Foot ulceration is one of the most common 

complications of diabetes [6]. Of diabetic people, 20% are at high risk of foot 

ulceration due to neuropathy [7]. In Saudi Arabia, there are several conducted 

studies showing the varying prevalence of diabetic foot ulcers from 26.0% to 

61.8% [8]. The main factors that lead to the development of diabetic foot 

abnormalities are mechanical stress, neuropathy, and angiopathy. Sensory 

neuropathy results in a reduction of sensation making the foot more prone to 

trauma eventually leading to skin breakdown and foot ulcer formation [9]. Foot 

ulcers can cause severe disability and hospitalization to patients and a considerable 

economic burden to families and health systems [10]. Infection is a further 

complication that occurs in about half of diabetic foot ulcers. About 85% of 

diabetes-related amputations are preceded by foot ulcers, and it accounts for more 

than half of non-traumatic lower-limb amputations [11]. Foot complications 

increase the risk for amputation in diabetics by 12.3 folds as compared to the non-

diabetic population [12]. More than 50% of lower limb amputations are performed 

on diabetic patients, around 3970 in KSA [13]. One of the most important ways to 

manage diabetic foot ulcers is the proper care and prevention of injuries to the foot. 

This requires patients and their caregivers to have proper education, awareness of 

proper care, and knowledge about the management of foot ulcers. [14]. 

 

 

 



 

 

Study objectives:  

The objective of this study is to determine the awareness of diabetic foot and its 

risk factors among the general population of Arar city, Northern Saudi Arabia. 

 

Methods & participants: 

Study design, setting and period: 

A cross sectional community based study was carried out in primary health care 

centers in Arar, Northern Saudi Arabia, during the period from September 1st to 

October 10th , 2021. 

Inclusion criteria: age between 18 and 75 years, both genders and all educational 

levels. 

Exclusion criteria: Older than 75 or younger than 18 years and Non Saudi 

residents. 

Sample Size: 

The included sample was calculated using the following formula: 

N= Z2 X P(1-P) / E2 

Where: 

N = sample size 

Z2 = 1.96 (The critical value that divides the central 95% of the Z distribution from 

the 5% in the tail) 

P= the prevalence, of awareness regarding diabetic footand its risk factors among 

the general population of Arar. 

E2 = the margin of error (= width of confidence interval) 

So, by calculation, the sample size is equal to 384 cases with 10% as drop-out rate, 

so total sample size must be more than 415 individual. 

Sampling Technique: 

The participants was selected using the systematic random sampling 

technique. Data was collected from all adult Saudi male and female attendees of 5 

randomly selected primary health care centers (PHC) in Arar city. We included all 

the population attending the PHC centers for any cause, not only the patients. After 

identifying the first participant randomly, then every 3rdattendant was interviewed 

to be included in the study till the required sample is covered. Data was collected 

through personal interviews with the selected population and filled the 

questionnaire which guided us to the required data according to the study 

objectives.  

Data collection tool: 

A predesigned questionnaire was used for data collection. It is composed 

of two sections. Section 1 includes socio-demographic characteristics of the 



 

 

participants (age, gender, marital status, educational level and occupation). The 

second section assessed the knowledge and awareness of the population about the 

diabetic foot and its risk factors. A written informed consent was obtained from all 

participants before the interview. 

Ethical considerations: 

The research proposal was approved by the Regional Research and Ethics 

committee in Northern Border University, KSA(HAP-09-A-043),  with letter 

number (3/43/H). Data collectors  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 was 

maintained throughout the study.  

Data management and Statistical analysis:  

The collected data was entered and analyzed using the Statistical Package for the 

Social Science (SPSS Inc. Chicago, IL, USA) version 23. Descriptive statistics was 

performed. Percentages was given for qualitative variables. The determinant 

factors were determined using the Chi-square test. P-value was considered 

significant if P < 0.05. 

 

Results: 

Table (1) shows the sociodemographic characteristics of participants. According to the table 

39.8% of studied sample aged between 20- 30 years and 24.7% aged between 41- 50 years. 

68.3% of sampled participants were married and 28.5% were single. 58.5% were females. 

92.2% of participants were highly educated (university or more) almost 60% of participants 

have knowledge about diabetic foot.  

 Table (2) illustrates the knowledge of participants about symptoms and source of 

information about diabetic foot. In the table; the source of information about diabetic foot 

was doctors and nurses in 13% and 11.9% social media in our participants. 62.7% reported 

that diabetic foot risk may be reduced by controlling blood sugar level, 13% by check the feet 

every day and several times, and 9.2% reported wearing shoes and socks on a daily basis. 

Table (3) shows the knowledge of diabetic foot variables among the participants. The data 

showed that 65.6%, 66.7%, 48.4%, 82.6% and 62.1% knew that skin infections, foot abscess, 

bone infections, gangrene, and foot deformity are complications of diabetic foot respectively. 

Table (4) presents the association between good knowledge about diabetic foot and 

sociodemographic variables. Good knowledge about diabetic foot was significantly 

associated with age and educational level but not with marital status 

 

 



 

 

 

Table (1): Sociodemographic characteristics of participants (n=6401). 

Parameter No. Percent 

Age (years)  Less than 04 78 7.5 

 20-30 416 39.8 

 31-40 202 19.3 

 41-50 258 24.7 

 51-60 88 8.4 

 More than 60 4 .4 

Gender  Males 435 41.5 

 Females 611 58.5 

Marital status  Widowed  6 .6 

 Divorced 82 8.2 

 Single 892 82.2 

 Married 217 62.6 

Educational level  Illiterate 11 1.1 

 Primary 17 1.6 

 Intermediate 22 2.2 

 University or 

more 

967 98.8 

 

 

Table (2): Knowledge of participants of symptoms and source of information about 

diabetic foot (n=6401). 

Parameter No. Percent 

Source of information 

about diabetic foot 

  Doctors or nurses 166 16.1 

  Relatives or friends 26 2.8 

 TV or radio 62 6.6 

 Awareness 

campaigns 

28 7.9 

 Social media or the 

Internet 

187 11.9 

 else 162 16.1 

 I do not know 442 42.3 

How to reduce the  Wear shoes and socks 96 9.8 



 

 

possibility of developing 

diabetic foot? 

on a daily basis. 

 Check the feet every 

day and several times. 

166 16.1 

 Maintaining blood 

flow to the feet. 

22 2.2 

 Controlling blood 

sugar levels. 

626 68.2 

 Pay attention to feet 

toes and nails. 

87 8.6 

 Protect the feet from 

high and low 

temperatures. 

82 8.2 

 Toenail clipping 72 7.6 

Symptoms of diabetic foot 

 (bias may occur)  

 Swelling in the foot 

and ankle 

621 66.6 

 open pest 118 9.2 

 open sores (sores) 662 68.6 

 Sensation of 

numbness or 

tingling 

861 81.9 

 Wounds with or 

without bleeding 

817 19.2 

 cracks 821 82.2 

 pus 821 86.2 

 Ankle pain 172 17.1 

 An unpleasant smell 

that does not go 

away 

887 81.7 

 All that is beyond 611 82.2 

 Loss of sensation in 

the feet 

668 61.2 

 skin discoloration 826 82.6 

 Foot temperature 

change 

122 12.1 

 Fever 91 2.6 

 Toenails infected 

with fungus. 

192 12.9 

 redness 898 82.9 



 

 

 Dry cracks in the 

skin or around the 

heels 

172 17.1 

 shudder 22 2.7 

 

 

Table (3): Knowledge of diabetic foot variables among participants   (n=6401). 

Attitude parameter Yes No 

Having diabetic patient in the 

family? 

670 

64.1% 

376 

35.9% 

Having diabetic foot patient in the 

family? 

122 

11.7% 

924 

88.3% 

Do you know have good knowledge 

of diabetic foot? 

604 

57.7% 

442 

42.3% 

Did you know that foot ulcers and 

wounds that do not heal are a 

complication of diabetic foot? 

894 

85.5% 

152 

14.5% 

Did you know that skin infections 

are a complication of diabetic foot? 

686 

65.6% 

360 

34.4% 

Did you know that a foot abscess is 

a complication of diabetic foot? 

698 

66.7% 

348 

33.3% 

Did you know that bone infections 

are a complication of diabetic foot? 

506 

48.4% 

540 

51.6% 

Did you know that gangrene is a 

complication of diabetic foot? 

864 

82.6% 

182 

17.4% 

Did you know that foot deformity is 

a complication of diabetic foot? 

650 

62.1% 

396 

37.9% 

Did you know that Charcot foot is a 

complication of diabetic foot? 

404 

38.6% 

642 

61.4% 

 

 

 

 

 

 

 



 

 

Table (4): Association between good knowledge of diabetic foot and sociodemographic 

variables (n=1046). 

 

 Good knowledge of 

Diabetic foot 

Total 

(N=1046) 

P value 

Yes No 

Age Less than 20 26 52 78 .0001 

4.3% 11.8% 7.5% 

20-30 264 152 416 

43.7% 34.4% 39.8% 

31-40 114 88 202 

18.9% 19.9% 19.3% 

41-50 154 104 258 

25.5% 23.5% 24.7% 

51-60 42 46 88 

7.0% 10.4% 8.4% 

More than 

60 

4 0 4 

0.7% 0.0% 0.4% 

Marital 

status 

Widowed 2 4 6 0.561 

0.3% 0.9% 0.6% 

Divorced 16 12 28 

2.6% 2.7% 2.7% 

Single 178 120 298 

29.5% 27.1% 28.5% 

Married 408 306 714 

67.5% 69.2% 68.3% 

Educational uneducated 8 2 10 .001 



 

 

level 1.3% 0.5% 1.0% 

Primary 2 12 14 

0.3% 2.7% 1.3% 

Intermediate 26 32 58 

4.3% 7.2% 5.5% 

University 

or more 

568 396 964 

94.0% 89.6% 92.2% 

 

Discussion: 

According to the International Diabetes Federation, Saudi Arabia has the highest rate of DM 

in the MENA region (prevalence rate of 17.7%). Saudi Arabia has the fourth highest 

incidence of T1DM in the world, at about 33.5/100,000 persons per year. A registry-based 

data of Saudi estimated foot complications among 3.3% of diabetic patients with majority 

having foot ulcer. The foot ulcer is often succeeded by complications and deterioration of 

quality of life [15]. In addition, lower extremity amputation is associated with prolonged 

hospitalization and rehabilitation and also require home care and social support. Overall, the 

rate of lower limb amputation in diabetic patients is 10–30 times higher than non diabetics. 

The studies showed that every 30 seconds one leg is amputated due to diabetes in the world. 

In the first two years after amputation, there is a 50 percent risk of re-amputation and three 

years after lower limb amputation, 50% of patients may be dead.  

According to our results; almost 60% of participants have knowledge about diabetic foot. On 

the contrary to a study which showed that a large number (>50%) of participants were found 

to have poor knowledge of diabetic foot care [16], but in accordance with another Saudi study 

which found that (76.6%) of patients had good knowledge of diabetic foot and foot ulcers 

[17]. Pourkazemi, Aydin et al. reported that only 57 participants (15.2%) had good 

knowledge, most of them (84.8%) had poor knowledge, and the mean score of patients’ 

knowledge was 8.63 ± 2.65 [18]. Desalu, O O et al. found that (78.4%) of patients with poor 

practice had poor knowledge of foot care [19]. Findings from UK, Iran, Netherlands, India 

and USA reported inadequate knowledge of self-foot-care among diabetic patients [20].  

Source of information about diabetic foot was doctors and nurses in 13% and social media in 

11.9% of our participants. Compared to another Saudi study; (11.1%) of patients have 

attended a class on diabetic foot care, and 81 (22.0%) received education on diabetic foot 

care from a doctor and 38 (10.3%) from a nurse [21, 22]. Diabetic persons who had been to 

the diabetic clinic several times may have gathered information over the course of several 

years of having diabetes, or they may have spent more time with their doctors and nurses to 

search for and ask for possible explanations that were probably ignored by diabetic persons 



 

 

who had diabetes for a shorter period of time. When patients with long-term diabetes develop 

complications such as diabetic foot, physicians and nurses may have taken more time to care 

for them, according to a new study. Regardless of the length of diabetes, physicians and 

nurses must understand the significance of educating diabetic patients and their relatives 

about diabetic complications, such as diabetic foot [23]. 

In our study; 62.7% reported that diabetic foot risk may be reduced by controlling blood 

sugar level, 13% by checking the feet every day and several times, and 9.2% reported 

wearing shoes and socks on a daily basis. Similar results are found in another study, most of 

the patients were aware that diabetic feet could be prevented by diet, exercise and regular 

medication (91.1%) and that diabetic foot needed special care (85.7%) [19]. 

In our study 65.6%, 66.7%, 48.4%, 82.6% and 62.1% of participants knew that skin 

infections, foot abscess, bone infections, gangrene, and foot deformity are complications of 

diabetic foot respectively. This was on the line with a study which reported that 69.2% of 

patients were aware that diabetics are likely to develop foot ulcers and 62.5% were aware of 

the risk of reduced blood flow in their feet and 66.1% knew that smoking would compound 

poor circulation [19]. 

According to our results; good knowledge of diabetic foot was significantly associated with 

increasing age and educational level but not with marital status. One study showed that in 

Saudi Arabia; being married, having a secondary and university level of education, and being 

a government employee had significantly better knowledge of diabetic foot compared with 

their counterparts [17]. Another study reported that gender, duration of disease, occupation, 

place of residence, level of education, having diabetic foot ulcer, history of hospitalization, 

amputation, and other complications had significant relationship with knowledge [24]. In the 

study by Muhammad-Lotfi, age, gender, level of education, and duration of diabetes had no 

significant relationship with knowledge, which is in agreement with our current study [25], 

and also another study indicated a significant relationship between the level of education and 

knowledge [26]. In Morocco, educational level and socioeconomic status had an impact on 

awareness of good foot health and care. Poor knowledge of the degenerative complications of 

diabetes was associated with age, low educational level and low socioeconomic status [27]. 

Also, a previous study reported that women and those above the age of 50 were less 

knowledgeable about foot care, although these associations were not statistically significant. 

Similarly, in some third world countries due to socio-cultural beliefs women are not allowed 

to attain higher educational status compared with their male counterparts in the family, 

eventually resulting in women having less knowledge of diabetic foot care [28]. 

Risk Factors for DM in Saudi Arabia: 

The risk factors of DM can be classified into 2 categories: modifiable and non-modifiable. 

Modifiable risk factors include diets rich in fat, low physical activity, high BMI, high blood 

pressure (above 140/90), metabolic syndrome and high plasma levels of triglycerides. Non-

modifiable risk factors include age (above 40 years) and family history of DM. The high 

prevalence of T2DM in the Saudi population is attributed to high levels of obesity as the 

rapid urbanization of the country has led to physical inactivity and the adoption of a more 



 

 

western diet rich in fat. Midhet et al [29]. performed a case-control study to investigate 

lifestyle-related risk factors of T2DM in Saudi Arabia. They found a strong association 

between lifestyle and T2DM: a maternal history of diabetes, education level, lack of exercise 

and dietary habits were significant risk factors. The adjusted odds ratios for these risk factors 

were: regular eating of Kabsa OR = 5.5 (95% CI 2.3 to 13.5), eating vegetables OR = 0.4 

(95% Cl 0.2 to 0.7), eating dates OR = 1.8 (95% Cl 1.0 to 3.3) and sedentary lifestyle OR = 

2.5 (95% Cl 1.2 to 5.0). 

Murad et al [30]. performed a case-control study in Jeddah to investigate the risk factors of 

T2DM. They found that smoking, hypertension, increased weight/obesity and age (above 40 

years) were significant risk factors for T2DM among the studied population. Alfadhli et al 

[31]. found that older maternal age, high BMI, high blood pressure, previous gestational 

diabetes (GDM), history of delivering a malformed child and family history of diabetes were 

the main risk factors for GDM. 

 

Conclusion: 

Comparing to previous national and international figures, level of knowledge of diabetic foot 

and related complications is average. Due to the high incidence of diabetes mellitus (DM) in 

Saudi Arabia, it is vital that the population should have appropriate information and 

awareness of this illness to enable continued promotion of public health measures and to limit 

its prevalence. It is also crucial for DM patients to understand the medications and lifestyle 

modifications that may enable them to better regulate their glucose levels and postpone the 

onset of problems. DM pathophysiology, risk factors, management, and consequences must 

be well-understood by patients, families, nurses, and physicians in order to assist patients 

reach their desired outcome. 
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