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Background: Diabetic foot is considered one of the most preventable complications among patients with 
diabetes mellitus. This problem is correlated with premature death and a major reason of morbidity 
because of long-term major complications which affect patients’ foot. Aim: The aim of this study is to 
assess the knowledge, attitude, and practice of diabetic foot care among diabetic patients in Saudi 
Arabia. Methodology: A quantitative descriptive cross-sectional study was conducted in Saudi Arabia. A 
convenience sample technique was used to recruit 385 adult diabetic patients. Data were collected 
using an electronic self-report questionnaire consisting of sociodemographic characteristics, determine 
the knowledge and attitudes of foot care in diabetic patient, and determine the practice of foot care in 
diabetic patients. Results: The study results revealed that the majority (90.1%) of patients had good 
knowledge, more than half (62.3%) of patients had poor attitude, while 71.7% of them had good 
practices of foot care, it was found that female gender showed significantly better practices score than 
males. Conclusion: The study show that majority of patients have good knowledge, more than half of 
them with poor attitude and good practice of foot care. The study concluded that there is a statistically 
significant in gender differences female gender showed better practice than male.  Recommendations: 
Diabetic patients should be educated continuously about issues related to diabetic foot including causes, 
signs and symptoms, risk factors, and preventive measures as well as management. Health education 
should include different topics and should be delivered to diabetic patients easily and in modern teaching 
methods.   
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INTRODUCTION 

Diabetes is a group of metabolic diseases 
characterized by hyperglycemia resulting from 
defects in insulin secretion, insulin action, or both. 
The chronic hyperglycemia of diabetes is 
associated with long-term damage, dysfunction, 
and failure of different organs, especially the 
kidney, nerves, eye, heart, and blood vessels. 
Several pathogenic processes are involved in the 
development of diabetes. These range from 
autoimmune destruction of the pancreatic b-cells, 
with consequent insulin deficiency, to 
abnormalities that result in resistance to insulin 

action. Abnormalities in carbohydrate, protein and 
fat metabolism in diabetes are due to the deficient 
action of insulin on target tissues. Impairment of 
insulin secretion and defects in insulin action 
frequently appear in the same patient. Often, it is 
unclear which abnormality, if either alone, is the 
primary cause of hyperglycemia (American 
Diabetes Association, 2014). 

Diabetes is found in every population in the 
world and in all regions, including rural parts of 
low- and middle-income countries. Worldwide, 
diabetes is a major cause of mortality and 
morbidity; if it is not sufficiently diagnosed or 
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treated, several chronic complications will 
develop, resulting in irreversible disability and 
eventual death. Saudi Arabia is not exempt from 
the global epidemic of diabetes, as it is the most 
demanding health problem facing this country 
(Alotaibi et al. 2017). According to the Saudi 
Ministry of Health (MOH), the incidence of 
diabetes increased 2.7 times in less than two 
decades, from 1992 to 2015; throughout the 
Kingdom of Saudi Arabia, 4,660 cases of diabetes 
presented at family and medical clinics (MOH, 
2015). The demanding burden of diabetes mellitus 
(DM) in Saudi Arabia is related to various factors, 
including a high rate of obesity and an aging 
population (MOH 2015). Some studies reported 
that 23.7% of Saudi individuals have DM, and that 
the prevalence is higher in males. (Alhomayani et 
al.2020). Other studies show that 2.5% of diabetic 
patients each year develop a diabetic foot, and 
15% develop a diabetic foot during their lifetime 
(Al-Hariri et al. 2017). 

Symptoms of marked hyperglycemia include 
polydipsia, weight loss, polyuria, and blurred 
vision. Polyphagia may occur as well. Impairment 
of growth and susceptibility to certain infections 
may also accompany chronic hyperglycemia. An 
acute, life-threatening consequence of 
uncontrolled diabetes is Hyperosmolar 
Hyperglycemic Nonketotic Syndrome, also known 
as ketoacidosis (American Diabetes Association, 
2013). Type 2 diabetes (T2DM) is the most 
common form of the disease, which usually 
occurs in adults when the body becomes resistant 
to insulin or does not make enough insulin. Type 1 
diabetes, once known as insulin-dependent 
diabetes or juvenile diabetes, is a chronic 
condition in which the pancreas produces little or 
no insulin. For people living with diabetes, access 
to affordable treatment, including insulin, is critical 
to their survival (World Health Organization 
[WHO],2016).  

The complications of DM have traditionally 
been divided into microvascular complications (for 
example, complications affecting the kidney, 
retina, and nervous system) and macrovascular 
complications (for example, cardiovascular 
disease). Complications of T2DM are very 
common. Half of patients with T2DM presented 
with microvascular complications and 27% 
presented with macrovascular complications in an 
observational study of 28 countries in Asia, Africa, 
South America, and Europe (Zheng et al. 2018) 

Diabetic foot is the most serious complication 
of diabetes, causing a high degree of morbidity, 
mortality, and care cost. The term describes 

various degrees of neuropathy and angiopathy 
affecting the foot with a tendency towards the 
destruction of the foot tissue, ulceration, and 
infection (Goweda et al. 2017). Many risk factors 
may lead to diabetic foot, including long duration 
of diabetes, older age, peripheral vasculopathy, 
poor metabolic control, foot deformities, and an 
individual’s lack of knowledge (Goweda et al. 
2017). 

Diabetic foot ulcers are highly complicated 
and are a serious problem for the community as 
well as for patients. Previous studies found that 
identifying people at high risk, and managing the 
risk factors early, can reduce the adverse 
outcomes of diabetic foot ulcers, including lower-
extremity amputations (Al-Hariri et al. 2017). 
Despite various interventions, diabetic foot 
remains a common and significant clinical 
problem. Diabetic foot affects patients’ quality of 
life and quality of care and disrupts patients’ 
psychosocial and physical state, negatively 
impacting their overall perception of the disease. 
Moreover, diabetic foot leads to physical 
limitations and functional disability (Goie & 
Naidoo, 2016). 

Treating and managing DM concentrates on 
controlling blood sugar levels and is a long-lasting 
concern that is likely to be multidimensional 
(Srinatha et al. 2017). Most significantly, 
managing self-care for patients with diabetes is 
crucial to preserving diabetes under control, and 
approximately 95% of disease management is 
mostly undertaken by the patients themselves and 
by their families (Mariye et al. 2018).  

Diabetic foot is considered a common 
devastating and preventable consequence of DM. 
A disease of the lower extremity involving 
peripheral neuropathy, foot ulceration, peripheral 
arterial disease, or amputation, diabetic foot is 
more common in people with DM than in healthy 
people. In people with diabetes, the annual 
incidence rate of foot ulcers has been estimated 
to vary from 1.0%–4.1% to 4%–10%, indicating 
that the lifetime incidence rate may be as high as 
25% (Taksande et al. 2017). 

Self-care practices involve frequent physical 
activity, proper dietary intake, foot care, self-
monitoring of blood glucose level, and adherence 
to a treatment regimen (Raithatha et al. 2014). 
Self-care activities such as high physical activity 
and healthy eating can influence and slow disease 
progression (Shrivastava et al. 2013). Additionally, 
adherence to treatment guidelines assists the 
patient in attaining the target glucose level and 
minimizes the possible complications of diabetes 
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and even death; nevertheless, self-care measures 
for diabetes require a high level of motivation and 
reliable efforts from patients (Polonsky &Henry, 
2016). 

Despite the importance of self-care 
management practices for diabetes, which have 
been shown to be efficient and effective in 
controlling diabetes and preventing adverse 
complications, prior studies in Saudi Arabia found 
that self-care management practices are 
challenging for patients for instance, a study by Al 
Johani et al. (2016) reported that just 15% of 
diabetic patients had management and control 
over their blood glucose level and adherence with 
self-management practices was low. 

Significance of the study: 
     Approximately one-fifth of Saudis between the 
ages of 20 and 79 are diabetic. Diabetic foot is a 
critical complication for a diabetic patient, and 
patient knowledge about foot care is essential to 
reduce lower extremity complications. Studies 
regarding diabetic foot care are crucial for the 
prevention of drastic foot complications like foot 
ulcers and amputation. However, clinical trials 
related to diabetic foot problems often focus on 
treatment or diagnostic issues rather than 
prevention (Al-Hariri et al. 2017). Studies 
conducted elsewhere in the world have shown 
that patients’ knowledge and awareness about the 
disease can have a positive influence on their 
attitudes and practices that could lead to better 
management of diabetes and improved quality of 
life. People with diabetes often have inadequate 
knowledge about its nature, risk factors, and 
complications, and this lack of awareness may be 
the underlying factor affecting attitudes and 
practices towards diabetes self-care 
(Abougalambou et al. 2019). Further, patients’ 
levels of knowledge and awareness of diabetes 
and its complications correlate with the incidence 
of diabetes complications. Poor knowledge 
combined with poor self-care practices 
compromises holistic patient care (Goie & Naidoo, 
2016). 
This study will focus on assessing the knowledge, 
attitudes, and practices of foot care among 
patients with diabetes in Saudi Arabia. The 
information gained on patients’ knowledge and 
practices regarding foot care can aid health care 
providers and policymakers to develop targeted 
self-management education programs for people 
with diabetes (Muhammad-Lutfi et al. 2014). This 
information can also help in designing national 
preventive programs to decrease these 

complications (Alhomayani et al. 2020). The high 
prevalence of diabetes and its accompanying 
complications creates a great burden on health 
care systems and poses a major challenge to 
diabetes management (Hu et al. 2014). Diabetic 
foot causes deterioration in quality of life and 
affects the quality of care for diabetic patients, and 
poses a serious medical, social and economic 
challenge for the healthcare system.  
    Knowledge, Attitude, and Practice (KAP) study 
serves as an educational diagnosis. KAP studies 
are effective in providing baseline for intervention 
programs; it has also been demonstrated to reveal 
aspects of education that need to be reinforced 
and support in the future development of 
programs and techniques for effective health 
education (Abougalambou et al.2019) .Although 
there are studies conducted in Saudi Arabia ,but 
they were limited to certain regions, this study 
covers the entire Kingdom of Saudi Arabia and 
gives us results about diabetic patients in general 
and not specific region. 

 Aim of study 
The aim of this study to assess the knowledge, 
attitude, and practice of diabetic foot care among 
diabetic patients in Saudi Arabia.  

 Research objectives  
- To assess patients’ knowledge, attitude, and 
practices regarding foot care among diabetic 
patients in Saudi Arabia. 
- To assess differences related to socio-
demographic characteristics about diabetic foot 
care among diabetic patients 

Research Questions 
- What is the attitude, level of the patient's 
knowledge and practice about diabetic foot care 
among diabetic patients in Saudi Arabia? 
- Are there any differences related to 
sociodemographic characteristics about diabetic 
foot care among diabetic patients? 
 
MATERIALS AND METHODS 

Research Design 
  This study used quantitative, cross-sectional, 

descriptive design. The convenience sample 
technique was used to choose participants for the 
research. In this method, the willingly available 
participants are selected. 

 The inclusion criteria in the study were all 
adult patients diagnosed with Type 1 and Type 2 
diabetes aged ≥18 years, willing to participate, 
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and were required to speak English or Arabic 
articulately. However, Patients with mental or 
cognitive problems, less than 18 years old or 
unconscious patients were not part of the 
research as they were not able to communicate 
appropriately and were not ready to comprehend 
the information given.  

In this study, the estimated population size is 
4,275,200 diabetic patients (international diabetes 
federation). The sample size is calculated 
according to Raosoft, inc software (2004); if the 
margin of error 5%, the confidence level is 95% 
the sample size was 385 participants. 

 Measures 
    In this study, a self-administered questionnaire 
was used. the questionnaire used in this study is a 
questionnaire that measures the information and 
level of foot care among diabetes patients that 
developed by Alshammari, Zainb (2019). 
(Alshammari, Alsaid, Parameaswari, & Alzahrani, 
2019) constitutes four sections, some section has 
different parts. 

The correct response for assessing 
knowledge was scored as “1” and patients with 
total knowledge score of 0–3 were categorized as 
“poor” knowledge and that of 4–6 as 
“sufficient/good” knowledge. The positive attitude 
was given a score of “1” and the patients with total 
attitude score of 0–4 were grouped as “negative” 
attitude and score above 4 as “positive” attitude. 
Those diabetic patients who practiced foot care 
were provided a score of “1” and those with total 
practice score of “4 and below” were classified 
under “poor” practice and that of “5 and above” 
under “good” practice. Good diabetic foot practice 
score was categorized as poor practice for total 
practice score of 4 and below and good practice 
score for 5 and above. The validity and reliability 
of study questionnaire was measured using 
Cronbach Alpha. The overall reliability analysis for 
the questionnaire was 0.768 Cronbach Alpha or 
76.8% indicating good internal consistency of the 
study questionnaire. Thus, this result means that 
the study questionnaire was valid to use in this 
study. 

Data collection 
    Data were collected using Google Forms. An 
online questionnaire was randomly circulated on 
all diabetic centers of MOH in the Kingdom of 
Saudi Arabia through diabetes care and education 
specialist, with no consideration as to the 
geographic location of participants. 

Data analysis 
The statistical package for the social science 
SPSS version 22 was used to analyze data 
obtained from all tools. Descriptive statistics 
analyzed for sociodemographic data to obtain 
participants' percentages and frequency 
proportions. Data are elaborated with numbers 
(percentages) for all qualitative variables while 
mean ± standard were used to presents all 
quantitative variables. Between comparisons, 
Mann Whitney U test or Kruskal Wallis test were 
applied. P-value of <0.05 was considered as 
statistically significant. The correlation between 
the knowledge, attitude and practices score had 
been performed by using Pearson correlation. T-
test was done to assess the gender differences 
toward knowledge, attitude and practice regarding 
foot care among diabetic patients. 

Ethical consideration 
The ethical approval for data collection, in the 

beginning, was received by the researcher from 
the ethical committee at xxx (Ref NO xxx). The 
researcher respected the participants' 
confidentiality and anonymity and the right to 
withdraw from the study until the data collection 
stage was complete. The study has no potential or 
actual harm to personal or professional 
associated participation in this study. Additionally, 
the researcher created a cover letter and attached 
it to the questionnaires. The researcher obtained 
authoritative approval from the author to use here 
questionnaire in the present study. 

 
RESULTS  

The present study enrolled 385 diabetic 
patients to evaluate their knowledge, attitude and 
practices toward diabetic foot care. Table 1 
presented the socio demographic characteristics 
of the patients. The most common age group was 
51 – 60 years old (20%) and 31 – 40 years old 
(19.5%) with more than a half (55.8%) were 
females and mostly were married (61.3%). With 
regards to their educational level, more than a half 
(52.2%) were university degree holder. With 
respect to their occupational status, 40.3% were 
employed and 41.3% were unemployed. 
Furthermore, 51.7% had DM duration of less than 
10 years and 60.5% had frequency of diabetic 
clinic visitation of 1 – 4 times per year. In addition, 
the proportion of patients who were suffering from 
diabetic foot complication was 86.8%. 

Table 2 described the assessment of 
knowledge, attitude and practices toward diabetic 
foot care. Regarding the knowledge, comprised of 
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6 questions, the most notable questions were 
patients exhibited excellent knowledge were; “Do 
you know DM patients may develop gangrene?” 
(92.5%), followed by “Do you know DM patients 
may develop foot ulcers?” (91.9%) and “Do you 
know that with loss of sensation in your foot, you 
are more prone to foot ulcer?” (90.1%). The 
overall mean knowledge score was 5.34 (SD 
1.41). Regarding attitude, patients showed 
excellent attitude in the following questions 
including; “Nutrition is an important factor to 
control the level of sugar in the blood?” (98.2%), 
followed by “Diabetic patients may enjoy normal 
life by controlling blood sugar level?” (96.1%) and 
“Do you know DM patients should take 

responsibility for self-foot examination?” (91.4%) 
while patients showed negative attitude in the 
following questions such as “Have you ever 
attended a class on how to care for your feet?” 
(24.2%) and “Have you ever received education 
about foot care from the nurse?” (36.1%). The 
overall mean attitude score was 4.09 (SD 1.39). 
For practices, it can be observed that patients had 
good practices in the following questions 
including; “Do you wash your feet daily?” (94.8%), 
followed by “Do you know that you should not 
walk barefoot?” (86.5%) and “Do you trim your toe 
nail straight and file edges?” (82.6%). The overall 
mean practices score was 5.65 (SD 1.99). 

Table 1: Socio Demographic Characteristics of diabetic patients (n=385) 

Study variables N (%) 

Age group   

 12 – 20 years 54 (14.0%) 

 21 – 30  years 70 (18.2%) 

 31 – 40 years 75 (19.5%) 

 41 – 50 years 72 (18.7%) 

 51 – 60 years 77 (20.0%) 

 >60 years 37 (09.6%) 

Gender  

 Male 170 (44.2%) 

 Female 215 (55.8%) 

Marital status  

 Single 115 (29.9%) 

 Married 236 (61.3%) 

 Divorced or widowed 34 (08.8%) 

Educational level  

 Illiterate 18 (04.7%) 

 Read and write 11 (02.9%) 

 Primary 19 (04.9%) 

 Intermediate 29 (07.5%) 

 Secondary 107 (27.8%) 

 University degree 201 (52.2%) 

Occupational status  

 Employed 155 (40.3%) 

 Unemployed 159 (41.3%) 

 Student 71 (18.4%) 

Duration of diabetes  

 <10  years 199 (51.7%) 

 10 – 20 years 104 (27.0%) 

 >20 years 82 (21.3%) 

The rate of visit to the diabetes clinic per year  

 1 – 4 times 233 (60.5%) 

 5 – 6 times 77 (20.0%) 

 7 – 10 times 35 (09.1%) 

 >10 times 40 (10.4%) 

Currently suffering from complication of diabetic foot  

 Yes 334 (86.8%) 

 No 51 (13.2%) 
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Table 2: Assessment of knowledge, attitude and practices toward diabetic foot care (n=385) 
Knowledge statement Yes (%) 

Do you know DM patients may develop gangrene? 356 (92.5%) 

Do you know DM patients may develop foot ulcers? 354 (91.9%) 

Do you know that with loss of sensation in your foot, you are more prone to foot ulcers? 347 (90.1%) 

Do you know DM patients may develop lack of sensation in their feet? 338 (87.8%) 

Do you know that with reduced blood flow in your foot, you are more prone to foot ulcers? 338 (87.8%) 

Do you know DM patients may develop reduced blood flow in their feet? 327 (84.9%) 

Knowledge total score (mean ±SD) 5.35 ± 1.41 

Attitude statement  

Nutrition is an important factor to control the level of sugar in the blood? 378 (98.2%) 

Diabetic patients may enjoy normal life by controlling blood sugar level? 370 (96.1%) 

Do you know DM patients should take responsibility for self-foot examination? 352 (91.4%) 

Have you ever received education about foot care from the doctor? 167 (43.4%) 

Have you ever received education about foot care from the nurse? 139 (36.1%) 

Have you ever attended a class on how to care for your feet? 93 (24.2%) 

Have you ever had sores or cuts in your feet? 76 (19.7%) 

Attitude total score (mean ±SD) 4.09 ± 1.39 

Practices statement  

Do you wash your feet daily? 365 (94.8%) 

Do you know that you should not walk barefoot? 333 (86.5%) 

Do you trim your toe nail straight and file edges? 318 (82.6%) 

Do you protect and keep your feet away from too hot/ too cold temperature? 289 (75.1%) 

Do you apply a lotion/moisturizer on the top and bottom of your feet? 256 (66.5%) 

Do you inspect your shoes before wearing them? 229 (59.5%) 

Do you dry the feet and between the fingers after washing them? 200 (51.9%) 

Do you self-inspect your foot daily and look for any new red spots/cuts/swelling/blisters? 185 (48.1%) 

Practices total score (mean ±SD) 5.65 ± 1.99 

 
 
 

 
 

Figure 1: Level of knowledge, attitude and practices toward diabetic foot care 
 

 
Figure 1 showed the level of knowledge, attitude 
and practices regarding DM foot care. Based on 
the results, it was observed that nearly all (90.1%) 
patients had good knowledge and only 9.9% had 

poor knowledge. For attitude, nearly two third 
(62.3%) had poor attitude while 37.7 had good 
attitude level. Finally, for practices, 71.7% were 
classified into good practices and the rest were 
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poor (28.3%). 
Figure 2 depicted the treatment method of the 
patients for sore or cuts in their feet. It was 
observed that the most commonly mentioned 
treatment was to go to healthcare center (59.2%), 
followed by going to ER (23.7%) and herbal 
medicine (9.2%).  

In figure 3, we noted that the correlation between 
knowledge and attitude score was positively 
highly statistically (r=0.277; p<0.001), indicating 
that the increased of knowledge score is also the 
increased of attitude score. 
 

 
 

Figure 2: Treatment for sores or cuts in the feet 

 
 
 

Figure 3: Correlation (Pearson-r) between knowledge and attitude score 
 
 
In figure 4, we observed that the correlation 
between the knowledge and practices score were 
not statistically significant. (r=0.076; p=0.137). 
In figure 5, we have learned that the correlation 
between attitude and practices score was 

positively highly statistically significant (r=0.305; 
p<0.001) which indicates that the increased in the 
score of attitudes will also the increase in the 
score of practices. 
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Figure 4: Correlation (Pearson-r) between knowledge and practices score 
 

 
 

Figure 5: Correlation (Pearson-r) between Attitude and practices score 
 
When measuring the difference in the score 
between the knowledge, attitude and practices in 
regard to the socio demographic characteristics of 
the diabetic patients, it was found that female 
gender showed significantly better practices score 
than males (T=-5.394; p<0.001). We also 
observed that patients who had university degree 
exhibited significantly better knowledge than those 
who were less educated (T=-3.559; p=0.003). 
Furthermore, patients who had more than 20 
years of DM duration were observed to have 
significantly better attitude score (F=4.062; 
p=0.010). Likewise, patients who had visited 

diabetic clinic in more than 4 times a year 
demonstrated significantly better attitude score 
(T=-3.358; p=0.002) and practices score (T=-
2.913; p=0.003). On the other hand, patients who 
had complication of diabetic foot exhibited 
significantly less attitude score (T=-2.656; 
p=0.003). Others socio demographic 
characteristics of the patients did not show 
significant difference when compared to the 
knowledge, attitude and practices scores 
including; age group, marital status and 
occupational status (p>0.05) (Table 3). 
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Table 3: Comparison between the knowledge, attitude and practices scores in regard to the socio 
Demographic Characteristics of diabetic patients (n=385) 

Factor 

Knowledge Attitude Practices 

Score (6) 
Mean ± SD 

Score (7) 
Mean ± SD 

Score (8) 
Mean ± SD 

Age group a    

 ≤30 years 5.23 ± 1.49 4.13 ± 1.41 5.38 ± 2.09 

 31 - 50 years 5.41 ± 1.36 4.07 ± 1.43 5.99 ± 1.74 

 >50 years 5.39 ± 1.39 4.07 ± 1.32 5.51 ± 2.15 

F-test 0.631 0.069 3.554 

P-value 0.221 0.944 0.068 

Gender b    

 Male 5.38 ± 1.45 4.05 ± 1.44 5.05 ± 2.08 

 Female 5.33 ± .38 4.12 ± 1.35 6.12 ± 1.80 

T-test 0.391 -0.476 -5.394 

P-value 0.724 0.671 <0.001 ** 

Marital status b    

 Unmarried 5.42 ± 1.31 4.07 ± 1.33 5.46 ± 2.11 

 Married 5.31 ± 1.47 4.11 ± 1.43 5.77 ± 1.92 

T-test 0.722 -0.267 -1.455 

P-value 0.715 0.841 0.212 

Educational level b    

 Secondary or below 5.09 ± 1.71 4.08 ± 1.42 5.57 ± 2.07 

 University degree 5.59 ± 1.02 4.10 ± 1.36 5.72 ± 1.93 

T-test -3.559 -0.200 -0.739 

P-value 0.003 ** 0.950 0.577 

Occupational status a    

 Employed 5.42 ± 1.48 4.15 ± 1.54 5.68 ± 1.95 

 Unemployed 5.27 ± 1.39 4.04 ± 1.28 5.84 ± 1.89 

 Student 5.38 ± 1.29 4.06 ± 1.27 5.14 ± 2.26 

F-test 0.454 0.275 3.100 

P-value 0.279 0.815 0.104 

Duration of diabetes a    

 <10  years 5.27 ± 1.49 3.98 ± 1.47 5.51 ± 2.09 

 10 – 20 years 5.39 ± 1.29 4.00 ± 1.27 5.61 ± 1.98 

 >20 years 5.50 ± 1.35 4.48 ± 1.27 5.04 ± 1.73 

F-test 0.862 4.062 2.041 

P-value 0.163 0.010 ** 0.217 

Frequency of diabetic clinics visitation per year b 

 1 – 4 times 5.25 ± 1.58 3.90 ± 1.25 5.41 ± 2.02 

 >4 times 5.50 ± 1.09 4.38 ± 1.54 6.01 ± 1.92 

T-test -1.680 -3.358 -2.913 

P-value 0.402 0.002 ** 0.003 ** 

Complication of diabetic foot b 

 Yes 5.37 ± 1.42 4.02 ± 1.38 5.63 ± 1.98 

 No 5.25 ± 1.35 4.57 ± 1.40 5.78 ± 2.16 

T-test 0.519 -2.656 -0.517 

P-value 0.434 0.003 ** 0.440 
a P-value has been calculated using Kruskal Wallis test. 
b P-value has been calculated using Mann Whitney U test. 
** Significant at p<0.05 level. 
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DISCUSSION 

Patients’ knowledge toward diabetic foot care 
 Participants indicated excellent knowledge on 

the following questions: “Do you know DM 
patients may develop gangrene?” (92.5%), 
followed by “Do you know DM patients may 
develop foot ulcers?” (91.9%) and “Do you know 
that with loss of sensation in your foot, you are 
more prone to foot ulcer?” (90.1%). The overall 
mean knowledge score was 5.34 (SD = 1.41). 
This mean is considered marginal excellent since 
the mean percentage was 89.0%. Regarding 
classifications of knowledge among diabetic 
patients on DM foot care, 90.1% of patients had 
good knowledge and only 9.9% had poor 
knowledge.  

This result is consistent with the results of 
Alshammari et al. (2019), which showed that a 
high proportion of the population surveyed 
demonstrated good knowledge of diabetic foot 
care. However, the results of the current study are 
not consistent with the results of Amal et al. 
(2017), which found that while 82.9% of patients 
were cautious concerning DM, only 23.2% were 
cautious of the consequences of diabetes. 
Moreover, these findings differ from the results of 
Pourkazemi et al. (2020), which found that 
patients’ mean knowledge score was 8.63 of 15, 
indicating poor knowledge. 

Furthermore, the current result is not in line 
with Pavithra et al. (2020), which found that good 
awareness scores were obtained by only 41.6% of 
study participants. The current results also are not 
consistent with Ahmed et al. (2018), which 
showed that 46.7% of participants had proper 
knowledge regarding foot care, while 29.3% had 
poor knowledge and 24% had intermediate 
knowledge. Nor are the results consistent with a 
study by Taksande et al. (2017) in India, which 
showed that 82.9% of patients were aware of the 
disease, but only 23.2% were aware of the 
complications of DM. Finally, the current results 
also are not in line with the results of Muhammad 
et al. (2014) and Algshanen et al. (2017), which 
showed that more than 50% of patients with 
diabetes in Saudi Arabia had low knowledge on 
foot care.  

Differences between the current study results 
and previous results could be attributed to 
differences in the study samples and study 
settings as well as the educational background of 
participants. In the current study, more than half 
the participants had university degree, indicating a 
high level of education, which in turn might reflect 

higher levels of knowledge about their disease. 

 Patients’ attitude toward diabetic foot care 
In the current study, patients had an overall mean 
attitude score of 4.09 (58.42%), indicating a fair 
attitude. However, while 37.7% had a good 
attitude, nearly two-thirds (62.3%) of patients had 
a poor attitude. The low percentage of patients 
with a good attitude may indicate a predominance 
of poor foot care behaviors.  
This result is consistent with the results of 
Alshammari et al. (2019), which showed that a 
high proportion of patients had poor foot care 
behaviors. Similar results also were obtained by 
Muhammad et al. (2014) and Algshanen et al. 
(2017), which found that more than 50% of 
patients with diabetes had poor attitudes toward 
foot care. 
However, different results were obtained by 
D'Souza et al. (2016), which showed that the 
majority of participants had positive foot care 
practices. Similarly, Al-Hariri et al. (2017) found 
that the majority of study participants had 
favorable attitudes towards diabetic foot care. 
The current study showed a large percentage of 
participants with a poor attitude about foot care. 
This finding could be attributed to the low amount 
of educational courses that patients with diabetes 
receive. Further, differences between the current 
study and past study results could be attributed to 
differences in the samples, settings, and patient 
types.  

Patients’ practices toward diabetic foot care 
The majority of participants (71.7%) in the 

current study had good foot care practices, while 
the rest (28.3%) had poor practices. Despite a 
large number of patients with poor attitudes 
toward diabetic foot, many maintained good foot 
care practices. Patients may have practiced good 
foot care behavior due to fear of complications of 
diabetic foot. Educational classes and social 
media may also play a role in patients’ foot care 
practices. 

The current study results are consistent with 
those of Alshammari et al. (2019), which 
demonstrated that a high proportion of patients 
had good foot care practices. In addition, the 
findings are consistent with the results of Amal et 
al. (2017), which showed that 82.9% of patients 
were cautious regarding DM and 23.2% were 
cautious of the consequences of diabetes. These 
results are also consistent with a study by 
Pavithra et al. (2020) in India, which found that 
69.1% of study participants obtained a good 
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practice score. In addition, similar results were 
obtained by D'Souza et al. (2016) in Oman, which 
noted positive foot care practices among study 
participants. 

However, different results were obtained in a 
study by Pourkazemi et al. (2020) in Iran, which 
found that patients’ mean practice score was 
7.6 of 15, indicating poor practices, and that 
nearly half (49.6%) exhibited poor practices. A 
significant and direct correlation was found 
between knowledge and practice. Knowledge 
level, place of residence, marital status, and 
history of admission due to diabetic foot were 
predictors of practice score (Pourkazemi et al. 
2020). 

Similarly, in Indonesia, Sari et al. (2020) found 
that self-care practices and behavior regarding 
diabetic foot were poor, while in the Sudan, 
Ahmed et al. (2019) showed that only 42.6% of 
participants practiced diabetic foot self-care and 
20.7% had low self-care. In the local context, a 
Saudi study by Al-Hariri et al. (2017) showed that 
a high percentage of participants ignored very 
important information and instructions before 
buying new shoes.  

Differences and similarities between the 
current study results and the results of other 
studies could be attributed to differences in 
sample sizes, sampling processes, and cultural 
background. 

Correlation between knowledge, attitude and 
practice score 

A significant positive correlation was identified 
between knowledge and attitude scores, 
indicating that increased knowledge scores were 
accompanied by increased attitude scores. By 
contrast, no significant correlation was observed 
between knowledge and practices scores. On the 
other hand, a significant positive correlation was 
found between attitudes and practices scores, 
which indicates that increased attitudes score are 
accompanied by increased practices scores. The 
current results are similar to the results of Pavithra 
et al. (2020) in India, which found only a moderate 
correlation between patients’ knowledge and care 
practices. 

However, the current results regarding 
knowledge and practices conflict with the results 
of Pourkazemi et al. (2020) in Iran, which found a 
significant positive correlation between patients’ 
knowledge and practices about diabetic foot. A 
study by Ahmed et al. (2019) also showed that 
care practices and knowledge were significantly 
correlated, as did a study by Taksande et al. 

(2017). 
The current study results showing a 

correlation between knowledge and attitude could 
indicate that increases in knowledge lead to better 
attitudes. The absence of correlation between 
knowledge and practices scores could be 
attributed to the different behaviors of patients 
despite their knowledge level. This finding 
indicates that increases in knowledge do not 
necessarily increase the level of practice; patients 
may have good knowledge, but they may not 
apply that knowledge. 

Comparison between the knowledge, attitude 
and practices scores in regard to socio 
Demographic Characteristics of diabetic 
patients 

Female patients had significantly better 
practices scores than males in the current study. 
These results conflict with the results of Pavithra 
et al. (2020), which showed that good knowledge 
scores of patients with diabetic foot were 
associated with male gender. Moreover, 
Alshammari et al. (2019) in Saudi Arabia found no 
significant differences in knowledge and attitudes 
regarding care of diabetic foot among male and 
female patients.  

Age was not correlated with patients’ 
knowledge, attitudes, and practices in the current 
study. By contrast, a study in Malaysia by Tan and 
Magarey (2008) found that both age and type of 
treatment were associated with knowledge, 
attitudes, and practices. The lack of correlation in 
the current study could be attributed to the type of 
sample and type of patients included. Additionally, 
this result could be attributed to the importance of 
knowledge and practices about diabetic foot, 
which does not increase or vary by age. However, 
future educational programs might consider 
focusing on the practices of older patients, and 
education could be more useful for newly 
diagnosed patients before they develop 
complications. 

In addition, patients with university degrees 
had significantly higher knowledge scores than 
those who had less education. Similar results 
were found in Saudi Arabia in a study by 
Alshammari et al. (2019), which found significant 
differences in the level of knowledge and 
practices regarding foot care among different 
levels of education. Moreover, similar results were 
found by Pavithra et al. (2020) in India, which 
showed that patients’ diabetic foot self-care 
practices were associated with education. In 
addition, Ahmed et al. (2019) showed that self-
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care practices and self-care awareness of diabetic 
foot patients was correlated with advanced 
educational level. Finally, D'Souza et al. (2016) 
reported that good diabetic foot self-care practices 
were associated with advanced educational 
levels, good attitudes, increased awareness of 
diabetes and appropriate care and management, 
which is congruent with the current study results. 

The association between patients’ education 
and self-care practices regarding diabetic foot 
could be attributed to the role of education in care, 
namely that higher levels of education increase 
the likelihood that the self-care practices of 
patients might be increased and improved. Thus, 
education may play a vital role in determining self-
care practices of patients. 

Regarding patients’ duration of diabetes and 
attitudes, those with more than 20 years DM 
duration had significantly higher attitude scores. 
This result is consistent with the results of Ahmed 
et al. (2019), which showed that patients’ self-care 
practices correlated with the duration of patients’ 
diabetes. This finding could be attributed to the 
experience gained by diabetic patients during their 
lifetime with the disease. With increasing years of 
the disease, patients become more 
knowledgeable and have more practical 
experience managing their diabetes. These 
results are similar to the results of Raj et al. 
(2011) and Angadi et al. (2014), both of which 
showed that longer disease duration was 
significantly associated with higher knowledge. 

Additionally, patients who visited diabetic 
clinics more than four times a year demonstrated 
significantly better attitude and practices scores. 
This could be attributed to the experience gained 
through health education from the physician and 
nurses at the diabetic clinic. With increases in 
experience and health education, diabetic patients 
could have better attitudes.  

Finally, patients who had complications of 
diabetic foot exhibited significantly lower attitude 
scores. This could be attributed to the adverse 
impact of severe complications from diabetes. 
Complications may interfere with patients’ quality 
of life and thus may affect their attitude toward the 
disease and self-care practices. 
 
CONCLUSION 
     Health care providers, especially nurses, 
should provide specific health educational 
programs for patients with diabetes about caring 
for their feet, regulating their blood sugar levels, 
and exercising regularly to prevent complications. 
Nursing managers should provide technical 

instructions and provide effective policies toward 
special care for patients with diabetic foot. Nursing 
educators should provide a unique curriculum 
about the problem of diabetic foot because this 
disease is prevalent in Saudi Arabia. Students 
and nurses should receive this intensive 
education as much as possible. further 
experimental and longitudinal research is needed 
to examine knowledge, attitude and practice of 
diabetic foot care. 

Relevance to clinical practice 
     Nurses have to provide a wide variety of health 
educational activities for diabetic patients 
regarding diabetic foot and self-care management 
in order to increase their knowledge and attitude 
toward the problem. Health education should be 
provided for patients during and after providing 
nursing care. Discharge planning also is very 
important for patients, and should be done 
effectively, and the nurses should focus on issues 
related to self-care management about diabetic 
foot in different departments. Nurses should also 
conduct home visits for diabetic patients 
especially after discharge from the hospital to 
make follow up for the patients and to prevent 
complications for diabetic foot as much as 
possible.  
    Adequate knowledge and good practices are 
important to effectively control diabetes mellitus. 
Patients require continuous support from family 
members and community to change their lifestyle 
and behaviors in order to better control their 
diabetes disease. Also, education about diabetes 
mellitus and its risk factors should be provided 
through mass media in order to effectively control 
it in the community. 

Limitation of the study 
The study used online self-report questionnaire 
may have served as a limitation to the study, The 
most serious effect on the validity and accuracy of 
self-reports is that people have a tendency to 
present and rate themselves in a favorable light 
regardless of their true acts or feelings (Polit & 
Beck, 2018). Study design which is descriptive 
cross sectional is consider as limitation of study, 
the limitation of the cross-sectional study design is 
Susceptible to biases. 
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