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Abstract  Background: Diabetic foot ulcers are a complication affecting approximately 15% of the total population with 
diabetes mellitus. There are three and half million diabetic patients in Saudi Arabia alone. Aim: to determine capacity 
building for nurses’ knowledge and practice regarding prevention of diabetic foot complications. Research Questions: 1. 
Does the nurse’s knowledge prevent diabetic foot ulcer and other foot complications? 2. Does the high practice of the nurses 
during foot screening can prevent diabetic foot ulcer in primary health care centers in Saudi Arabia? Design: Descriptive, 
research designs have been utilized. Setting: Chronic disease clinic in primary health care centers in Jeddah city. Subjects: a 
purposive sample of 30 nurses and convenience sample of 30 patients. Tools: A. Diabetic foot ulcer Structured interview 
questionnaire to assess nurse’s knowledge regarding diabetes mellitus and diabetic foot. B. Health status assessment 
questionnaire to assess health history status of diabetic client. C. An observational checklist to assess the nurse practice once 
during diabetic foot screening. Results: Significant increase in nurse's knowledge had been observed, while the majority of 
them had poor practice in relation to foot screening. Whereas complicated diabetic patients represent 35.7% of diabetic 
patients have neuropathy. Moreover, only 7.1% have neuropathy and diabetic ketoacidosis. Also there was a significant 
moderate positive correlation between the overall score of nurse’s knowledge and the overall score of the practice regarding 
diabetic foot complications. Conclusions: Proper foot care, early recognition and management of risk factors prevent foot 
ulcer. Recommendations: Developing a structured training educational program for nurses dealing patients with diabetic foot 
disorders.  
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1. Introduction 
Diabetes is the “mother” of all disease and it is the third 

main reason of death globally [1]. The economic cost of 
diabetes and its related complications are abnormally high 
and moreover the human cost must be considered. Diabetes 
causes that were studied in Turku reported that one death 
occurs every 10 seconds and one amputation every 30 
seconds [2]. Therefore, the effect of Diabetes Mellitus (DM) 
is significant not only on the diabetic patients but also on 
their families and the whole society [3].  

The major categorizations of Diabetes Mellitus (DM) are 
type I diabetes, type II diabetes, gestational diabetes, and 
DM linked with other conditions or syndromes [4]. At 
national level, in Juvenile Diabetes or type I diabetes, there 
was a significant increase in childhood obesity, and results in 
insulin resistance [2]. 

In Kingdom  of Saudi Arabia  (KSA) there are  major  
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influences on Saudis’ health-related behaviors such as 
financial growth, modernization and globalization, although 
critically, several researches have revealed that, nationally, 
the overall rate of inactivity in various age groups and 
genders vary from 43.3% to 99.5% [5]. Some factors that 
give rise to type II diabetes mellitus are obesity, sedentary 
habits, and inadequate diet [6] and obesity has increased 
among children as well as among Saudi adults. It is evident 
that, Type II DM, hypertension and hypercholesterolemia 
have grown significantly in recent years [5]. 

The main goal of all management planning for diabetic 
patients is prevention of both short and long term 
complications [7]. A study found that between 49-85% of all 
amputations can be prevented by adopting well-structured 
preventive management for example; healthy diet, physical 
activity, the prevention of overweight & obesity, and 
stopping smoking [8].  

Nutritional aspects play an important part in the 
management of DM. In more than 50% of diabetic patients 
presenting with limitation of energy intake, increased 
activity and weight reduction can normalize blood glucose 
level, while medication is likely to be needed later [9]. 
Lifestyle changes and nutritional modification that aimed to 
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be low in calorie intake, low- fat, low-saturated fat, 
high-fiber diet and moderate-intensity physical activity of at 
least 150 minutes per week can result in a 5% reduction in 
initial body weight and post four years; the diabetic risk 
declines to 58%. The studies contain comprehensive, 
continued programs to reach the outcomes [3]. 

Physical activity is a vital part of diabetic management. 
Regular exercise has been shown to normalize blood glucose 
level, reduce cardiovascular disease CVD risk factors, 
enhance weight loss, and improve well-being [10]. In general, 
the goals of diabetic management are to improve the quality 
of patients’ lives, to avoid premature death, and, macro or 
micro complications [9].  

Smoking is significantly linked with critical complications 
among diabetic patients however quitting smoking is not 
given a lot of importance in the majority of diabetic clinic 
and has yet to become part of diabetes counseling sessions. 
Other studies have proven that cigarette smoking, whether 
active or passive, is an independent adjustable risk factor for 
the development of DM and its complications [11].  

Diabetic peripheral neuropathy is the most common 
diabetic complication, accounting for substantial morbidity 
and mortality and leads to vast healthcare funding [12]. 
Lifestyle modifications can lower the risk of DM and also 
have other positive health benefits. The health care team 
should keep in mind that any prevention must be delivered in 
a culturally sensitive way [3].  

The management of Diabetic foot complications (DFCs) 
can be optimized by using an interdisciplinary team that 
focuses on the correctable risk factors along with optimizing 
local wound care [13]. There are five cornerstones of 
diabetic foot management; regular inspection and 
examination of the at-risk foot, identification of the patient's 
at-risk for Diabetic foot complications, education of patient, 
family, & healthcare providers, appropriate footwear and 
treatment of non-ulcerative pathology [14]. 

Diabetic foot assessment by an inter-professional team 
must be an integral part of diabetic management to determine 
patients at risk for Diabetic foot complications [3]. 

Nurses evoke the sense of association between acute 
complications and the value of preventative action and 
maintenance through bridging with this basics knowledge 
through education [15]. The purpose of diabetic education is 
to offer knowledge and skills that assist patients to detect 
obstacles, and aid problem-solving and coping skills, to 
accomplish valuable and modifiable self-care behavior. 
Furthermore, a DM education plan, including “survival skill” 
education and a follow-up plan should be developed for each 
hospitalized diabetic client [16].  

The health professional educator should demonstrate 
skills, such as how to cut nails correctly. The educational 
sessions must be given over time and on more than one 
occasion, preferably using combined methods. [17]. Practical 
and community based studies have demonstrated intensified 
prevention strategies including client education, assessment and 
identification of risky foot, implementing of preventive 
measures such as proper footwear and inter-disciplinary 

management can decrease by almost 50% the amputation rate in 
diabetic patients [18]. 

Recent advances in basic science research and related 
techniques have influenced the options for the treatment of 
chronic wounds. A study concluded that if Diabetic foot 
complications (DFCs) are not 50% smaller at week 4 
although optimal care, by week 12 it is unlikely to heal. An 
earlier decision to use advanced therapies improves the 
likelihood that these interventions will be effective. Several 
studies have shown that advanced biologic therapies, in 
combination with standard care, improve the healing of 
DFCs [13]. 

Diabetic education is the key for prevention [19]. Nurses 
have a specialist responsibility to seek evidence-based with 
the power of diabetic practice to expand educational 
foundations and maintain a knowledge base, accessible and 
precise, in addition to promote competent self-care. Many 
diabetic patients are inadequately educated about caring for 
their limbs and must be aware of their risk factors and how to 
manage them [19]. Essential elements in diabetic preventive 
care are the patients' knowledge and awareness of DM and 
later, self-care which is aimed at client empowerment 
through nurse’s knowledge and education [15]. All patients 
with peripheral neuropathy must wear suitable footwear and 
assess their limbs every day to detect any changes early [10]. 

In Kingdom of Saudi Arabia (KSA) diabetes mellitus care 
is mostly integrated into the community health system 
primarily through primary health care PHC centers. The 
diabetic patients are referred from PHC centers to specialist 
diabetic centers. There are two reasons for this. First, PHC 
interventions aim to manage diabetic patient’s starting's with 
the registration of the patients in a PHC center and the 
issuing of DM card. Medical diagnosis includes a physical 
examination and laboratory studies. Additionally, to medical 
treatment, management includes client education using the 
Diabetes Patient`s Education Checklist [20]. 

To achieve optimal care of diabetes an interdisciplinary 
team expert, personnel is required, and the PHC system 
needs to allow and support sharing and collaboration 
between primary care and specialist care as needed [3]. The 
diabetic foot specialist nurse is the corner stone of this team, 
who involved in examining and educating patients; this 
strategy will have a greater impact on prevention of foot 
ulcers and amputations in future. A program at regional level 
and national level is required for the awareness of diabetes 
and its complications especially in foot complications and its 
prevention [21]. 

A deficiency of DM knowledge among interdisciplinary 
team has contributed to diabetic patients getting inadequate 
instruction in PHC. Identification the nurse’s knowledge of 
DM and its management is vital for the safety of the client as 
well as for the projection of macro complications [3]. 

Capacity building is defined as promoting an environment 
that increases the potential of individuals, organisations and 
communities to receive and possess knowledge and skills as 
well as to become qualified in planning, developing, 
implementing and sustaining health-related activities 
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according to changing or emerging needs [22]. 
Significance of the study: 

Diabetes Mellitus (DM) is one of the most prevalent 
chronic diseases [23]. The Kingdom of Saudi Arabia (KSA) 
was listed as having the 6th highest prevalence of diabetes 
globally [24]. Diabetes mellitus is a chronic debilitating 
medical condition which affects at least one in five Saudis i.e. 
there are three and half million of DM patients in Saudi 
Arabia [25]. Other gulf countries listed in the top ten include 
Bahrain with 19.9%, Kuwait 21.1%, and the United Arab 
Emirates 19.2% [26]. The prevalence of diabetes in (KSA) is 
rising, reaching a disturbing figure of 23.7% [25]. Jeddah is 
the second largest city in (KSA), with a total population 
exceeding 4 million people [27]. The annual incidence of 
diabetes was 3.1% as reported in a single study. 
Approximately 10,788 patients with (DM) are likely to 
develop diabetic foot ulcer each year in Jeddah [28]. It is 
estimated that 24.4% of the total health care expenditure for 
diabetic patients is related to foot complications [29]. 

2. Aim of the Study 
Aim of the study was to determine capacity building for 

nurses’ knowledge and practice regarding prevention of 
diabetic foot complications. 
Research Questions: 

1.  Does the nurse’s knowledge illustrate education role 
in preventing diabetic foot ulcer and other diabetic 
complications? 

2.  Does the nurse's practice in foot screening would 
detect foot ulcer among diabetic patients? 

Operational definition: 
Indicators for Diabetic foot ulcer complications are 

infection, scarring, with or without deep tissue damage. 

Conceptual framework:  
The nursing conceptual framework of this study was based 

upon human caring theory which provides a framework for 
understanding the relationship of caring for the client and 
nurse through particular experience & values, quality, 
meaning, and soul- to-soul human phenomena that allows an 
integral view of the whole [30]. A conceptual framework 
directed approach to patients, and health care modification 
illuminates the need for significant changes to happen [31].  

Watson's theory includes the Transpersonal Caring 
Occasion with 10 "caritas" that are the guiding principles of 
this theory. Interchangeably terms have been utilized such as 
the human being, personhood, life, self and client. Watson 
considers client as a union of mind, body, nature, and spirit, 
and in addition she described personhood as one’s spirit 
having a body that is not limited by objective, space and time 
[32]. 

The other conceptual framework of this study was based 
on the knowledge, attitude and practice (KAP) model and 
literature review related to prevention of diabetic foot 
complication for patients with diabetes. The KAP model was 
used in the 1950s in the field of family planning and 
population studies [33]. The KAP is an illustrative study 
performed on a specific population to determine the 
knowledge (K), attitudes (A) and practices (P) of a people on 
a particular subject [34].  

Knowledge and practice (skill) are necessary for diabetes 
care. Knowledge helps the patients to recall and enhance 
understanding level of diseases DM, so, knowledge and 
practice were examined in this study for prevention of 
diabetic foot ulcer DFCs [6]. 

According to the KAP Model, knowledge, attitude, and 
practice in this study are the main concepts representing 
nurses’ caring role to prevent DFCs; the three concepts are 
integrated as the following [35].  

 

 
Figure 1.  The influence diagram of knowledge, attitude, and practice [36]  

Knowledge

• Knowledge means the ability of pursing and using 
information, and by understanding, learning experience, 
and identifying the studying technologies.

Attitude

• Attitude indicates the result of making reactions via some 
ways in some situations, and observes and explains based 
on the result of reaction or combine into one point of view.

Practice
• Practice indicate what knowledge and habit work together.
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3. Subjects and Method 
Research Design: 

A quantitative, descriptive research design was used in 
this study.  
Setting: 

The study was carried out in Jeddah the second largest city 
after Riyadh the capital of Saudi Arabia. Jeddah considered 
as the mainland, sea and air gateway for pilgrims going to the 
two Holy Mosques in Makkah and Medina [37]. Jeddah has a 
population exceeding 4 million people [6] from diverse 
cultural backgrounds and ethnicities [37]. 

There are thirty-nine centers inside Jeddah city with a total 
of 22,000 diabetic patients registered, and regularly visiting, 
these centers [24]. The main governmental agency, bearings 
the primary responsibility for the Kingdom’s provision of 
preventive, curative and rehabilitative services, is the MOH 
[5]. This study conducted in PHC centers within Jeddah city 
and was divided into four sectors: Alsalama, Breman, Alamir 
Abdul-Majeed and Albalad. The investigator chooses all the 
sectors inside Jeddah city.  

Table 1.  The sectors inside Jeddah city 

Sectors No. of 
PHCs 

Chosen 
PHCs 

Participated 
Nurses No. 

Alsalama 8 5* 6 

Breman 10 7* 8 

Alamir Abdul-Majeed 12 7 7 

Albalad 9 6** 9 

The chosen PHCs were selected according to accessibility. 
* One of the Alsalma and Breman primary health care centers two participants 
was taken because two nurses was found to be working in the chronic disease 
clinic. 
** Al ballad primary health care centers were taken because one center has two 
nurses working in the chronic disease clinic and another center has three nurses 
working in the chronic disease clinic. 

Subjects: A multistage for selection of PHC centers and 
purposive sample of 30 nurses, working in chronic disease 
clinics in primary health care centers was selected. However, 
multistage cluster sampling is appropriate where the subjects 
are scattered over a wider geographical area and no frame or 
a list is available for sampling. It is also useful when a survey 
has to be made within a limited time and budget [38]. 

A convenience sample of 30 patients who are registered in 
chronic disease clinics in PHC centers was selected. The 
most commonly cited techniques in the non-probability 
sampling are convenience, snowball and purposive sampling 
[39]. 
Sampling Criteria:  

The selected participants (nurses, patients) in this study 
were chosen from the nurses working in the chronic disease 
clinics and patients who were registered in the same clinic 
according to the following criteria:-  

Table 2.  The sampling criteria for the subjects 

Inclusion Criteria Reasoning / Justifications 

Nurses Criteria: 

Nurses who are 
working in chronic 
disease clinics in 
primary health care 
centers inside 
Jeddah city. 

To ensure that the study setting and type of 
client are maintained. The nurses describe their 
knowledge, practice, years of experiences and 
provide a deep insight into the studied 
phenomena. 

Nurses who have 
experience in 
chronic disease 
clinics for not less 
than 3 months. 

Nurses who have worked a sufficient time in 
this clinic, so they have enough clinical 
experience to share with the investigator. 
Arguably, such nurses provide the most 
credible accounts of diabetic care experiences 
and provide opportunities for the investigator to 
gain deep insight in the studied phenomena. 
This was contradicted with a study that showed 
the inclusion criteria was nurses who work in 
the field of the study setting for at least one 
week so they will be familiar with the area [40] 

Patients Criteria:  

Diabetic patients 
with or without 
diabetic foot 
complications. 

The main aim of the PHC centers is prevention 
of diseases, and, curative aspects, which is why 
the investigator choose the diabetic patients 
regardless of whether they have diabetic foot 
complications or not. 

Insulin dependent 
and non-insulin 
dependent diabetes 
mellitus. 

According to their type. 

Age: Adults 
20 years old and 
more. 

To facilitate the understanding, the aim of this 
study, it mainly focuses on adult age group. 
Also, 20 years old and more, in (KSA) is the 
age of adulthood and they have the right to sign 
their consent or, to withdraw from the study at 
any time. 

Registered in a 
chronic disease 
clinic. 

To ensure that all the services will be provided 
to those patients e.g., foot-care, controlling of 
blood glucose level (BGL), diabetic health 
education. 

Sample size: 
The investigator chose the size of the sample according to 

numbers of centers inside Jeddah city, which totaled 
thirty-nine centers. For the main sample, the investigator 
chose 25 centers with 30 nurses and 30 patients involved in 
the study, as some centers had more than one nurse in their 
chronic disease clinics. There is no specific number for the 
sample size “saturation”, however, when the investigator 
finds no new themes emerging from collected data, or it is 
repeated or confirmed, data saturation is achieved and 
subject number is considered sufficient [41]. 
Tools of the study: 

Three tools were used in this study: 
Tool I: Diabetic foot ulcer Structured interview 

questionnaire for nurse’s knowledge. This tool was in 
English language that was adapted from [1] and has been 
modified by the investigator. The questionnaire was used to 
interview the primary health care centers nurses to assess 
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their knowledge regarding diabetes mellitus and diabetic foot 
complications. The average time spent for data collection 
with each nurse was approximately 15 to 20 minutes. The 
questionnaire was divided into items such as; 
socio-demographic data, general knowledge of DM and 
DFCs as risk factors, management & skin care, and 
precautionary measures. Scoring system of nurse’s 
knowledge Yes = 1 No = 0 

Tool II: Health status assessment questionnaire:  
A general diabetic assessment was adapted from [1, 42] 

and have been modified by the investigator to assess the 
health status of the diabetic patients. The investigator 
interviewed them after consent was given. The average time 
spent for data collection for each diabetic client was 
approximately 5 to 10 minutes. It is divided into two parts: 
  Socio-demographic data of the client such as age, 

gender, marital status, occupation and educational 
level. 

  General health history regarding diabetes mellitus 
sheet such as family history, incidence, smoking, 
history of foot problems, diabetes controlled and short 
& long complications. Scoring system of nurses 
practice: Done = 1 Not Done = 0. 

Tool III: Nurses Practice Observational checklist: to 
measure nurse's practice during diabetic foot screening. It 
was developed by the investigator after reviewing the 
relevant literature. The observational checklist is divided 
into items such as; general foot inspection, client education 
and assessment of self-care. 
Coding System: 
 Scoring system of nurse’s knowledge: 

Yes = 1 
No = 0 

 Scoring system of nurses practice:  
Done = 1 
Not Done = 0 

 Total score of nurse's knowledge and practice was 
calculated and classified as follows: 

Very Good = more than 85%  
Good = 85% - 70%  
Fair = 70% - 55%  
Poor = 55% and less. 

Procedure for data collection: 
 Approvals: Official approval was obtained from ethical 

committee in Faculty of Nursing, King Abdulaziz University. 
Two written official approval were obtained from the unit of 
Biomedical Ethics of King Abdulaziz University and the unit 
of Biomedical Ethics of MOH after submitting the proposal, 
explaining aims and methods of the study. Written official 
approval was sent to the preventive medicine department 
related to the MOH for their written administrative approval 
to start data collection from the primary health care centers. 
Another written official approval was taken from the nursing 
department in the preventive medicine department of the 

MOH in Jeddah then faxed to all previously mentioned 
sectors; official approval was also faxed from each sector to 
the primary health care centers. 
 Study Period: Collection of data for the study was done 

during the period from mid May 2013 to the end of the 
September 2013.  
 Ethical consideration: During the initial interview, the 

purpose of the study and the procedures were explained to 
the nurses and the diabetic patients. An oral consent was 
obtained from the subjects. They were assured that all 
information would be confidential to assure the 
confidentiality of them. Subjects were assured that their 
participation in the study was voluntary and that they could 
withdraw from the study at any time and can refuse to 
participate in the study. 
 Tool Development: The structured interview 

questionnaire, observational checklist and interview of 
patient`s health assessment data were developed based on the 
recent literature review to collect needed information about 
nurse's knowledge and practice as well as diabetic patients' 
health status. 
 Validity of tools: A jury of five experts reviewed the 

tools; 2 academic staff from the medical surgical and 
community health nursing fields, faculty of nursing, king 
Abdulaziz university, 2 academic staff from the statistical 
department, 1 staff from the statistical office was selected to 
test the clarity, feasibility and relevance of tools. The 
corrections were done accordingly based on their response.  
 Reliability of the tool: The reliability co-efficient 

regarding knowledge, which was adapted from [1], revealed 
(0.8683). Regarding the observational checklist, it was valid 
and reliable as it was adapted from [42]. The investigator 
repeated the reliability co-efficient regarding nurse’s 
knowledge, the Cronbach’s alpha of the tool was showed 
(0.798) while for the nurse's practice the reliability co-efficient 
was equal to (0.847). Hence the study tools indicate good 
reliability for conducting the research study.  
 Pilot study: A pilot study was carried out on 13% of the 

total number of the primary health care centers. The 
investigator chose five centers with five nurses and five 
patients. The tools were tested in the previously mentioned 
settings in order to be revised for clarity, understanding, 
comprehensiveness, practicability, applicability, feasibility 
and ease of implementation, detecting the obstacles and 
problems that may be encountered during data collection. It 
also helped to estimate the time needed to fill in the study 
tools. A minor modification of the tools was done. The 
investigator has excluded the piloted data from the sample 
size participating in the study. 
 Informed consent: The consent form was explained to 

the subjects (nurses, patients), the aims and objectives of the 
study. In addition, subjects were informed that participation 
in the study is voluntary therefore, they had the right to 
choose whether to participate or withdraw from the study at 
any time, and their decision would not affect their work, 
evaluation (nurse), treatment or the services they are offered 
in the centers (patient). Lastly, but not least, before asking 
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any subject to give their written consent, the investigator 
asked the subjects if they have read the consent form 
carefully and have understood what the study was about and 
what their involvement would entail. Dignity, privacy, and 
confidentiality were respected for all subjects. All the 
information given was handled as confidential data, only 
accessible to the investigator. The study findings were 
identified by codes not by names. 
 Data collection was conducted three days per week in 

the chronic disease clinics during the morning from 
8am-1pm. One PHC centers have been visited once and both 
subjects (nurse, patient) have been participated in the study 
at the same day. Explanation of some latin words were be 
simplified to nurses for clarifying the tools used e.g.: 
communicable, polyphagia, etc... 
 The average time spent in data collection with each 

nurse was approximately 10 to 15 minutes for the 
observational checklist regarding diabetic foot screening. 
Statistical analysis: 

The collected data were coded, organized and tabulated 
into specially designed formats to be suitable for computer 
filling. Data analysis was carried out using the Statistical 
Package for the Social Science (SPSS) Version 19 for 
Statistical analysis. Descriptive statistics consisted of 
frequency and percentages used to analyze subjects' data 
characteristics. Means and standard deviations were used to 
analyze levels of knowledge and practice, also frequency and 
percentages were used to analyze practice regarding DFCs. 
The correlations were examined by various tests such as; 
chi-square, Fisher exact, Kendall's tau and contingency 
coefficient while Likert scale was used to examine patients` 
satisfaction. Also, Pearson’s correlation (r) was used to 
examine the correlation between knowledge and practice of 
nurses regarding prevention of diabetic foot ulcer. 

Significance was adopted at p<0.05, p<0.01 for 
interpretation of significance tests. 

4. Results 
Table (3) showed the relationships between medical 

history and diabetic complications among diabetic patients. 
Whether the patients had diabetic complications or not, the 
study result shows that 43.3% of patients had primary cause 
of DM. Regarding smoking habits, it was found that 83.3% 
did not smoke. While, only 16.7% had smoking habits with 
no statistical significant differences P= 0.513  

Table (4) showed distribution of nurse’s according to their 
practice regarding diabetic foot screening among studied 
diabetic patients. This table illustrate that majority of the 
nurses had performed the inspections of patients feet 
regarding either sore, cut, blister or infection between toes, 
while none of them examined the posterior tibial pulse.  

Table (5) Showed overall nurse's practice regarding 
screening of diabetic foot complications. This table declares 
that the nurse’s practice in overall screening was (30.8%) at 
poor level (M = 7.4, SD =5.2). 

Table (6) showed the relationship between nurse's 
professional qualifications and their overall practice 
regarding diabetic foot complications. This table illustrates 
that poor practice was shown by bachelor, high diploma and 
diploma nurses (6.7%, 36.7%, 53.3%) respectively with no 
statistical significant differences as the p-value was found to 
be greater than 0.05.  

Table (7) showed distribution of diabetic patients with 
long-term complications (neuropathy) and overall practice of 
the studied nurses. This table shows that 76.7% of the nurses 
with overall poor practice cared for patients who had no 
diabetic complications (neuropathy). 

 

Table (3).  The relationships between Medical history and diabetic complications 

Medical history 
Diabetic Complications n = 30 

Coefficient 
Yes No Total 

Causes of DM* No. % No. % No. % 
0.351a 

(p>0.05) 
 Primary 13 43.3 13 43.3 26 86.7 

 Secondary 1 3.3 3 10.0 4 13.3 

Duration       
0.301a 

(p>0.05) 
 0-10 8 26.7 12 40.0 20 66.7 

 11-20 6 20.0 4 13.3 10 33.3 

Diabetes control       
0.491b 

(p>0.05) 
 Yes 7 23.3 10 33.3 17 56.7 

 No 7 23.3 6 20.0 13 43.3 

Smoking habits       
0.513a 

(p>0.05) 
 Yes 3 10.0 2 6.7 5 16.7 

 No 11 36.7 14 46.7 25 83.3 

a. Chi-square test 
b. Fisher Exact test 
c. *DM= Diabetes mellitus. 
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Table (4).  Nurses practice for diabetic foot screening among studied diabetic subjects n=30 

Diabetic foot Screening Done Not Done 
1. Diabetic General foot inspection No. % No. % 

 

Pain 6 20.0 24 80.0 
Sore, cut, blister 26 86.7 4 13.3 

Infection between toes 26 86.7 4 13.3 
Nail disorder 18 60.0 12 40.0 
Previous foot ulcer 17 56.7 13 43.3 

Amputation 4 13.3 26 86.7 

2. Palpation 

Foot pulse     
 Dorsalis Pedis Right 4 13.3 26 86.7 

  left 3 10.0 27 90.0 
 Posterior Tibial Right 0 0.0 30 100 
 Left 0 0.0 30 100 

Temperature  Right 2 6.7 28 93.3 
  Left 2 6.7 28 93.3 
Capillary Refill Right 1 3.3 29 96.7 

  Left 1 3.3 29 96.7 

3. Auscultation 

Sensory  Right 2 6.7 28 93.3 

 Left 2 6.7 28 93.3 
Motor Right 1 3.3 29 96.7 
 Left 1 3.3 29 96.7 

Reflexes Right 1 3.3 29 96.7 
 Left 1 3.3 29 96.7 

4. Assess footwear      

 Style 12 40.0 18 60.0 

 Size 6 20.0 24 80.0 
 Socks 12 40.0 18 60.0 
 Heal 3 10.0 27 90.0 

5. Assess self-care capacity     

 Impaired vision 10 33.3 20 66.7 
 Reach own feet 7 23.3 23 76.7 
 Hearing problems 4 13.3 26 86.7 

 Other factors 6 20.0 24 80.0 

6. Education role regarding    

 Effect of diabetes on foot health 14 46.7 16 53.3 
 Adequately foot care practice 9 30.0 21 70.0 

 Foot care practice 9 30.0 21 70.0 

Table (5).  Overall nurse's practice during screening of diabetic foot complications 

Items No. of 
Statements 

Mean 
Score 

% of Correct 
Score 

SD Evaluation 

* General foot inspection. 6 3.2 53.3 1.54 Poor 
* Assessed footwear 4 1.1 27.5 1.24 Poor 

* Palpation 4 0.4 10.0 0.81 Poor 
* Auscultation 3 0.3 10.0 1.14 Poor 
* Education 3 1.5 50.0 1.77 Poor 

* Assessed self-care capacity 4 0.9 22.5 1.49 Poor 

Overall screening 24 7.4 30.8 5.2 Poor 
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Table (6).  The relationship between nurse's professional Qualifications and their overall practice regarding diabetic foot complications 

 
Overall Practice n = 30 

Coefficient 
Poor Fair 

Qualifications No. % No. % 

-0.155a 
(p>0.05) 

 Diploma 16 53.3 1 3.3 

 High Diploma 11 36.7 0 0.0 

 Bachelor 2 6.7 0 0.0 

Years of Experience     

-0.147a 

(p>0.05) 

 0-2 16 53.3 1 3.3 

 3-5 7 23.3 0 0.0 

 6-8 2 6.7 0 0.0 

 9 or more 4 13.3 0 0.0 

Attended diabetic foot course     
0.439b 

(p>0.05) 
 Yes 18 60 1 3.3 

 No 11 36.7 0 0.0 

a Kendall's tau 
b Contingency coefficient 

Table (7).  Diabetic patients with long-term complications (neuropathy) and overall practice of the studied nurses 

 
Long-Term Complications (Neuropathy) 

Coefficient 
Yes No n=30 

Overall nurses practice No. % No. % No. % 
0.611a 

(p>0.05) 
 Poor 6 20.0 23 76.7 29 96.7 

 Fair 0 0.0 1 3.3 1 3.3 

Apply foot care       

0.490a 

(p>0.05) 
 Done appropriate 0 0.0 3 10.0 3 10.0 

 Done inappropriate 2 6.7 4 13.3 6 20.0 

 Not Done 4 13.3 17 56.7 21 70.0 

a Chi-square test 

Table (8).  Overall nurse's knowledge mean score and standard deviation regarding diabetic foot complications 

Items No. of 
Statements 

Correct 
Score 

Min-Max 

Mean 
Score 

% of 
Correct 
Score 

SD Evaluation 

* Signs & symptoms of DM 2 1-2 1.4 70.0 0.49 Good 

* Diagnostic measure of DM 3 1-3 2.4 80.0 0.67 Good 
* Risk factors leading to foot ulcer 8 5-8 7.1 88.7 0.86 Very Good 
* Hygiene and skin care 11 6-11 9.7 88.2 1.36 Very Good 

* Exercises 4 1-4 3.1 77.5 0.84 Good 
* Precaution measures 3 2-3 2.5 84.3 0.50 Good 

Overall knowledge 31 19-27 23.4 75.5 2.2 Good 

 

Table (8) showed overall nurse's knowledge mean score 
and standard deviation regarding diabetic foot complications. 
This table shows that the overall mean score of nurse's 
knowledge regarding Diabetic Foot Complications was 
evaluated as good (75.5%). While the risk factors leading to 
foot ulcer, hygiene and skin care nurse’s knowledge was 
evaluated as very good. 

Table (9) showed the relationship between nurse's 
professional qualifications and their overall knowledge 
regarding diabetic foot complications. This table notes that 

the p-value was found to be greater than 0.05 which means 
that there is no statistical significant difference in the overall 
knowledge based on their qualifications, years of 
experiences or even attending diabetic foot course (P= 0.187, 
P= 0.106, P=0.643). 

Table (10) showed distribution of diabetic patients with 
long-term complications (neuropathy) and overall nurses' 
knowledge. This table reveals that nurses with very good 
level of knowledge were 43.3% of the patients who had no 
long term diabetic complications (neuropathy). Also, half of 
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the diabetic patients had no long term diabetic complications 
(neuropathy) and they had received education regarding foot 
care by a nurse with no statistical significant differences 
among them (P=0.109, P=0.850) respectively. 

Table (11) showed the correlations between the overall 
score of nurses' knowledge and practice regarding diabetic 

foot care. It was found to be equal 0.408, with p-value =0.05. 
This revealed that there is a significant moderate positive 
correlation between the overall score of the knowledge and 
the overall score of the practice of the nurses regarding DFCs 
at a significant level p= 0.05. 

Table (9).  The relationship between nurse's professional Qualifications and their overall knowledge regarding diabetic foot complications 

 

Overall Knowledge n=30 
Coefficient 

Fair Good V. Good  

Qualifications No. % No. % No. % 

0.187a 
(p>0.05) 

 Diploma 0 0.0 10 33.3 7 23.3 

 High Diploma 1 3.3 4 13.3 6 20.0 

 Bachelor 0 0.0 0 0.0 2 6.7 

Years of Experiences       

0.106 a 
(p>0.05) 

 0-2 1 3.3 8 26.7 8 26.7 

 3-5 0 0.0 4 13.3 3 10.0 

 6-8 0 0.0 0 0.0 2 6.7 

 9and more 0 0.0 2 6.7 2 6.7 

Attended diabetic foot course 
Yes 

      
0.643 b 

(p>0.05) 
1 3.3 8 26.7 10 33.3 

No 0 0.0 6 20.0 5 16.7 

a Kendall's tau 
b Contingency coefficient 

Table (10).  Distribution of diabetic patients with long-term complications (neuropathy) and overall nurses' knowledge 

Items 
Long-Term Complication (Neuropathy) n = 30 

Coefficient 
Yes No Total 

Overall Nurses Knowledge No. % No. % No. % 

0.109a 

(p>0.05) 
 Fair 1 3.3 0 0.0 1 3.3 

 Good 3 10.0 11 36.7 14 46.7 

 V. Good 2 6.7 13 43.3 15 50.0 

Received education regarding 
foot care by nurse       

0.850a 

(p>0.05)  Yes 4 13.3 15 50.0 19 63.3 

 No 2 6.7 9 30.0 11 36.7 

Chi-square test 

Table (11).  The correlations between overall score of nurses' knowledge and overall score of practice regarding diabetic foot Care 

 1 2 3 4 5 6 7 8 

1 Signs &Symptoms 1        

2 Diagnostic 
measurement -.122 1       

3 Risk factors -.129 .193 1      
4 Hygiene &skin care -.295 .316 .061 1     
5 Exercise -.098 .463** -.066 .024 1    

6 Precautionary 
measures .082 .107 -.090 -.086 .113 1   

7 Total Score of 
Knowledge -.018 .715** .372* .607** .505** .266 1  

8 Overall Score of 
Practice -.003 .405* .157 .046 .076 .604** .408* 1 

**. Correlation is significant at the p= 0.01 level (2-tailed). Pearson correlation 
*. Correlation is significant at the p= 0.05 level (2-tailed). 
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Table (12).  The relationship between diabetic patient`s satisfactions regarding nurse's knowledge and practice 

 Client Satisfactions 
Coefficient 

 Dissatisfy Satisfy Strongly Satisfy n =30 

Overall Nurses Knowledge No % No. % No. % No. % 

0.216a 

(p>0.05)  

Fair 0 0.0 1 3.3 0 0.0 1 3.3 

Good 2 6.7 9 30.0 3 10.0 14 46.7 

V. Good 1 3.3 8 26.7 6 20.0 15 50.0 

Overall Nurses Practice         
0.250a 

(p>0.05)  
Poor 3 10 18 60.0 8 26.7 29 96.7 

Fair 0 0.0 1 3.3 0 0.0 1 3.3 

Receive education regarding 
foot care by nurse         

0.004b* 
(p<0.05)  Yes 3 10 8 26.7 0 0.0 11 36.7 

 No 0 0.0 10 33.3 9 30.0 19 63.3 

Apply foot care         

0.375a 
(p>0.05) 

 Done appropriate 0 0.0 1 3.3 2 6.7 3 10.0 

 Done inappropriate 0 0.0 3 10.0 3 10.0 6 20.0 

 Not Done 3 10 14 46.7 4 13.3 21 70.0 

a Kendall tau 
b Chi-square test 
* Correlation is significant at the p= 0.05 level (2-tailed). 

Table (12) showed the relationship between diabetic 
patient`s satisfactions regarding nurse's knowledge and 
practice. This table shows that for nurses who have a fair 
total knowledge and practice only 3.3% of their patients were 
satisfied. While, 3.3% of the nurses with very good overall 
knowledge, and none of them had fair overall practice, their 
patients were dissatisfied with no statistical significant 
difference (P=0.216, P=0.250). 

5. Discussion 
Somewhere in the world every 20 seconds as a 

consequence of Diabetic Foot Complications a lower 
extremity is lost [2]. Diabetic foot complications and its 
associated morbidity and mortality have become a critical 
global burden, but it is preventable. It has been reported that 
the risk for diabetic patients to develop diabetic foot 
complications could be as high as 25% in their lifetime [43]. 
So, the overall aim of the study was to determine capacity 
building for nurses’ knowledge and practice regarding 
prevention of diabetic foot complications. 

The findings of the existing study revealed that the nurses 
who participated have good knowledge, but that they had 
poor practice regarding prevention of diabetic foot 
complications. Also, there is a positive relationship between 
the nurse's total score of the knowledge and practice at 
significant level 0.05. The discussion of the study results 
presented according to the research questions.  
Part One: (RQ 1):  

Skilled diabetic nurses play a vital role in the management 
of diabetic foot complications, such as educating and 
encouraging diabetic patients to participate in proper foot 

care, foot screening, and testing for signs and symptoms of 
diabetic foot complications [44]. 

Regarding the relationships between patient`s 
sociodemographic characteristics as age, durations of 
diabetes, occupations, educational level, and marital status in 
correlation with diabetic complications, there was no 
statistical significant difference had been found among 
them (Table 3). This findings was not supported by other 
studies under the title of “The Assessment of Relations 
between Socioeconomic Status and Number of 
Complications among Type II Diabetic Patients” variables 
such as age, duration of diabetes, educational level, and 
occupations of 530 patients as all showed significant 
relations with number of diabetic complications among 
study population (P<0.001) but in relation to marital status 
there was no statistical significance difference, however, it 
was supported with the present study [45]. 

Medical history of the participating patients as; incidence, 
diabetic control and smoking with diabetic complications; 
revealed that there was no statistical significant difference 
had been found (Table 3), while another study of the 
assessment of diabetes-related knowledge among nursing 
staff in a hospital setting” stated that there was contradiction 
in the view that tighter diabetic glycemic control has been 
linked with decline in complications, infections, length of 
stay, morbidity and mortality in a various of medical settings 
[46]. Also, a further study about Smoking and diabetes stated 
that multi surveys of smoker patients with history of DM 
consistently found a heightened risk of morbidity and 
premature death linked with the occurrence of macrovascular 
complications [47]. The Baqai Institute of Diabetology and 
Endocrinology which studied Diabetic Foot Care - A Public 
Health Problem concluded that lack of awareness, 
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uncontrolled blood glucose level (BGL), and duration of DM 
was the main factors leading to diabetic foot complications 
[48]. 

The present findings stated that their overall nurse’s 
knowledge score was very good regarding prevention of foot 
ulcer through hygiene and skin care (Table 8), also 33.3% of 
the nurses who attend diabetic foot courses had a very good 
overall knowledge regarding preventing of diabetic foot 
complications (Table 9). This is contradicted with [49] who 
studied “determining registered nurses’ knowledge of 
diabetes mellitus”. They reported that all nurse’s responses 
were correct 100% on foot care. Although nurses knew that 
patients with diabetes had problems with their feet. This may 
be attributed to the way of assessing the nurse’s knowledge 
could be in different manners.  

The overall nurse’s knowledge was good level and at the 
same time they had attended diabetic foot courses and their 
clinical experience was less than two years (26.7% & 26.7%) 
respectively (Table 9). This result differed from [50], who 
studied a Survey of Nurses’ Knowledge Regarding 
Prevention and Management of Diabetic Foot Ulcer 
concluded that there was no subject in the survey who had 
attended any courses or training programs related to 
prevention and management of diabetic foot ulcer. This 
defect in staff development or training can lead to gaps 
between knowledge and practice, which affect the quality of 
care. 

The research findings also found that the bachelor and 
diploma nurses had very good knowledge; also, for nearly 
one-third of the studied sample, their overall knowledge 
varied between good and very good and they had less than 
two years' experience (Table 9). This result contradicts with 
[46] who studied “Assessment of diabetes-related 
knowledge among nursing staff in a hospital setting” and 
determined that the level of nurse's knowledge was 
significantly higher in nurses with higher qualifications 
(bachelor's degree) when compared with diploma nurses. 
Also, the present result findings are contradicting with the 
same study [46] which reported that nurses with extended 
experience in their work and those with a higher degree of 
qualification showed a more advanced level of knowledge 
than their counterparts. However, the positive impact of 
extended experience in nurses with a diploma degree was not 
seen in those with the higher degree of qualifications. This 
could be due to retention time spans, as like a recently 
graduated nurse, they still keep their knowledge as long as 
their years of experience. 

The present findings revealed that there were no statistical 
differences with patients who received education regarding 
foot care by the nurse and the presence of the neuropathy 
(Table 10). This result is supported with [51] who studied 
“the Influence of diabetes related knowledge on foot 
ulceration”. It revealed that the diabetic patient’s knowledge 
with foot ulcer & those with no history of foot ulcer, and 
among all of them there is no statistical significant difference. 
Whereas [52] results were contradicted with the present 
study results who studied “An Assessment of The Level of 

Knowledge of Diabetic and Primary Health Care Providers 
in a Primary Health Care Setting, on Diabetes Mellitus". 
They reported that the mean knowledge score (6.5 out of a 
possible 11) there was a possible correlation between the 
score and having received advice on foot care (6.9 vs. 5.4, 
P=0.001). This can be attributed to receiving an educational 
program regarding foot care that have been carried out for 
the diabetic patients in chronic disease clinics.  

Part two: (RQ 2): 

Foot screenings, including assessment of neuropathy, 
appropriate foot care education and management were all the 
main risk factors linked with DFCs. Peripheral vascular 
disease and neuropathy assessment are important trends in 
diabetic foot ulcer complications and lower extremity 
amputations, particularly in those at high risk. Diabetic 
patients receiving foot screenings were significantly more 
likely to get education on foot care and prevention in 
comparison with patients who did not have their foot 
examined [53]. 

The present findings revealed that the nurse’s practice 
regarding overall screening was a poor level (Table 5). This 
finding was contradicted by a study carried out about Foot 
examinations of diabetes patients by primary health care 
nurses in Auckland, New Zealand. It concluded that one 
third of 265 patients, confirmed that nurses routinely 
examine diabetic patient’s feet, while nearly half of patients 
had their feet examined [53]. Nurses emphasized that the 
reasons for their low practice could be interpreted as work 
overload, their views about screening of diabetic foot was 
not included in their job descriptions, and consider it as the 
physicians' role at consequently and refusing it (foot 
screening) as well.  

The present findings revealed that the participated nurses 
have lowest percentage score on auscultation and palpation 
during diabetic foot screening. Also, minority of them had a 
fair overall practice, and they had less than two years' 
experience (recently graduated). While the highest 
percentage scores of their practice was in general foot 
inspection such as; sore, cut, blister, and infection between 
toes (Table 4, 5 & 6). This was not supported with a studied 
titled “An Assessment of The Level of Knowledge of 
Diabetic and Primary Health Care Providers in a Primary 
Health Care Setting, on Diabetes Mellitus. It mentioned that 
annual foot screening for diabetic patients, the identification 
of patients to receive advanced foot care and education were 
given to all patients with DM [52]. While, [53] carried out 
study about Foot examinations of diabetes patients by 
primary health care nurses in Auckland, New Zealand. It 
illustrated that the patients consulted by district nurses were 
significantly more likely to have their feet examined for 
color, skin integrity and nail-beds compared with patients 
consulted by specialist nurses and practice nurses. The 
nurses in PHC centers had annual formative training courses 
regarding chronic disease as DM in general. That is why they 
should be a diabetic specialist nurse; where their works were 
focuses on preventive and curative aspects regarding DM 
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and its complications. 
The present study found that less than half of the 

participating nurses provided the footwear assessment and 
patient's education (Table 5). Specialist nurses were more 
likely to carry out foot screenings that included palpation of 
pedal pulses, microfilament sensation testing and checking 
for edema, compared with the care that patient's consulted by 
both practice nurses and district nurses received (p<0.05) 
[53]. Footwear is a common cause of foot ulcer complication 
especially in diabetic patients with sensory neuropathy [54]. 
The intensive prevention strategy including patient's 
education, foot care practice, and appropriate footwear can 
save costs if the risk for lower limb ulcers and foot 
amputations can be decreased by 25% [55]. As foot wear are 
common causes of DFCs as neuropathy among diabetic 
patients. The PHC nurse may have to be more educated 
regarding foot wear assessment and foot care in general 
which would decrease the incidence of DFCs resulting in 
foot amputation. 

More than half of the nurses who have less clinical years 
of experiences had a poor score in overall practice. Also, 
despite some having more experience, nurses had same level 
of practice with no statistical significant differences 
(P=0.147). Although more than half of the nurses had 
attended a diabetic foot course, the current study showed that 
they still had poor practice with no statistical significant 
differences (P=0.439) (Table 6). This is supported by a study 
which illustrate that the specific diabetic education and 
experience in existing practice were not linked with nurses 
who frequently did diabetic foot screenings or provided foot 
care consultations [53]. The inability of the health care 
providers such as primary health care nurses to maintain 
knowledge and practice is a major concern in this 
challenging complication DFCs. 

Nurses' overall practice was poor, and nearly a quarter of 
the studied patients had diabetic neuropathy complications. 
Regarding the identification of appropriate application of 
foot care, for most of patients this was not done while for a 
minority of the patients it was done in-appropriate with no 
statistical significance differences in both (Table 7). Another 
study showed that no relationship was found among nurses 
who had identified foot ulcers as complications or 
neuropathy, and those who did screening of the diabetic foot 
[53]. 

The present findings which ascertained that half of the 
diabetic patients, who received education regarding foot care 
by a nurse, had no neuropathy as diabetic complications. 
Although the study also found that more than half of the 
diabetic patients did not apply foot care and had no diabetic 
neuropathy complications, with no statistical significant 
differences (P=0.490) (Table 7 & 10) respectively. This is in 
line with a study done to assess the foot care practices of 61 
diabetic patients all of whom had received foot care 
educations. While, improper foot care was evident in those 
who already had foot ulcers as well as in those who were at 
high risk. Also it was found that a significant reason behind 
lack of proper foot care was deficiency of provision of foot 

care education [48]. 
Regarding to overall nurse's knowledge and practice; the 

present findings confirmed that there was a significant 
moderate positive relationship between the overall 
knowledge and the overall practice of the nurses regarding 
prevention of diabetic foot complication at significant level 
0.05 which indicates that as the knowledge increases the 
practice of the nurses also increases (Table 11). This is not in 
line with [56] who have a study of Bridging the 
knowledge–action gap in diabetes: information technologies, 
physician incentives and consumer incentives converge. It 
revealed that the gap between diabetic knowledge and its 
application in diabetes care is apparent. Although research 
over the last decade has shown that adherence to standards of 
care can prevent or delay the onset of devastating diabetic 
complications whereas another study of bridging the gap 
between knowledge and practice. It mentioned that there is a 
gap between theoretical knowledge and its application in 
practice which is a point frequently discussed in the nursing 
press. In order to be effective, healthcare education must 
result in improved care and practice [57]. As nurses play a 
key role in promoting higher standards of health and client 
care. They should be updated with current knowledge and 
practice in their field. In addition, diabetic specialist nurses 
more specialized in the care and management of patients 
with diabetes which can prevent the devastating 
complications. 

The present study result showed that with the nurses who 
have a fair in total knowledge and practice; only minority of 
their patients were satisfied. While, another minority of the 
nurses having very good in their overall knowledge, and 
none of them with fair overall practice, their patients were 
dissatisfied from nurse’s practice with no statistical 
significant difference (P=0.21, P=0.250). About quarter of 
the patients who received education on how to care for their 
feet by the nurse were satisfied with statistical significant 
differences (P = 0.004) (Table 12). This is congruent with a 
study done about Quality of primary health care in Saudi 
Arabia: a comprehensive review. The results reported that 
the patients are moderately satisfied with, listening, nurse’s 
education and physician explanation and they were 
dissatisfied with poor communication and exchange of 
information or education between patients and health care 
providers, including physicians, nurses, and pharmacists 
[58]. 

PHC centers are the first level of professional contact in 
the community and form the corner-stone strategy for the 
achievement of health level that will allow socially and 
economically productive life [59]. Foot care education and 
regular foot screening are strategies for prevention of foot 
ulcers and those preventive practices must be reinforced so 
that the patients without foot ulcers will not develop ulcers 
[48]. 

The nurses who participated in this study have good 
knowledge but poor practice (Table 5 & 8). Diabetic foot 
complications are the major reason for hospitalization in DM 
patients and are one of the health system concerns. Although, 
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nurses as part of the diabetic care team, not only need to play 
their role in health care, community education, health system 
management, client care and improving quality of life, but 
also must attend particular training programs to use the 
updated instructions for Diabetic foot complications care in 
order to offer effective services to assist and promote 
diabetic patients’ health [60]. When the nurses have 
adequate knowledge, they will be able to educate and coach 
their diabetic patients to prevent and deal with their 
complications more effectively [50]. This emphasizes the core 
role of nurses as they are pivotal members of the diabetic team. 

Limitations of sample size: Due to limited number of 
PHC centers inside Jeddah and some of the participated 
nurses were uncooperative during data collection. 

6. Conclusions 
  The nurse’s knowledge affects positively in patient's 

education and reflects on prevention of diabetic foot 
complication with no statistical significant difference 
among them. 

  The highly educational level has a negative impact on 
nurses` practice  

  As long as the diabetic patients caring for themselves 
and they received diabetic foot education by the nurse, 
half of them didn't develop neuropathy as a long term 
diabetic complication. 

  There is a significant moderate positive relationship 
between the total score of the knowledge and the total 
practice score of the nurses regarding diabetic foot 
complications. 

7. Recommendations 
 Nursing Practice: Building a periodic nurse training 

programs regarding diabetic foot care to be licensed and 
certified as diabetic nurse specialist. 
 Nursing administrations and health policies: 

Encourage governmental policy makers and other decision 
makers in the Saudi community to support foot care 
programs in each primary health care center and formulate 
national treatment policies in order to prevent the foot ulcer.  
 Patients Education: 
  Patients` should be educated about foot care so that 

they become active members of their diabetes care 
team instead of being passive recipients. 

  Develop and apply a foot care guidelines or protocol 
for diabetic client in PHC centers. 
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