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Introduction

The global prevalence of  Diabetes Mellitus  (DM) has been 
estimated to increase by 7.7% affecting 439 million by 2030[1] 
and 642 million by 2040[2]; with current burden of  affecting 
more than 400 million adults in 2014 with a predilection for 

old people  (>65  years).[3] The multifaceted disease has been 
attributed to sedentary lifestyles, urbanisation and ageing.[4,5] The 
most common complication among 50% of  diabetic patients 
is diabetic foot[6,7] and attributing to 80% of  all non‑traumatic 
lower limb amputations.[8]

The major etiological factors in diabetic foot abnormalities 
development are mechanical stress, neuropathy and angiopathy.[9] 
Sensory neuropathy results in reduction of  sensation making foot 
more prone to trauma eventually leading to skin breakdown and 
foot ulcer formation. It is estimated globally that foot ulcers have 
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an incidence of  8%‑17% among diabetic patients.[10] Diabetic 
Foot has been as the foot of  diabetic patients with ulceration, 
infection and/or destruction of  the deep tissues, associated with 
neurological abnormalities and various degrees of  peripheral 
vascular disease in the lower limb.[11]

A recent meta‑analysis estimated the global burden of  diabetic 
foot ulcer (DFU), to be 6.3% with higher predilection among 
males, and DM type  2  patients.[12] Global prevalence is 
estimated highest among North Americans natives  (13%).[7] 
The prevalence rate varied from 3% in Oceania, 7.2% in Africa, 
5.1% in Europe, 1.5% in Australia and 5.5% in Asia.[7] The 
prevalence was reportedly higher in countries like Canada and 
Belgium. Among Asian countries, India alone accounted for 
11.6% of  DFU.[7]

Saudi Arabia accounts for being the second highest country 
in Middle East[13] for diabetic patients with varying prevalence 
of  DFU ranging from 26%‑61.8% as per studies conducted 
in the past.[14,15] It is estimated that this multifaceted disease 
accounts for 5% of  total deaths in Saudi Arabia.[16] A registry 
based data of  Saudi estimated foot complications among 
3.3% of  diabetic patients with majority having foot ulcer.[17] 
The foot ulcer is often succeeded by complications and 
deterioration of  quality of  life. Along with this, it adds to 
hospital expenditure as well with nearly 35% of  all hospital 
admissions attributing to this in diabetic specialized clinics.[18] 
Globally studies conducted on cost factor in diabetic foot 
treatment in US, European countries like France, Belgium; 
have shown massive direct and indirect expenditure for 
treatment of  DFUs.[19‑22] A recent study conducted in India 
showed expenses of  US$1960 for the treatment of  DFUs.[23] 
Burden in terms of  cost of  treatment is seen in UAE as well 
owing to faster rise in prevalence of  DM as compared to rest 
of  world and middle east region.[13]

However, these complications can be curbed in diabetic foot with 
proper preventive measures and prophylaxis care. The Diabetes 
Committee of  the American Orthopaedic Foot and Ankle Society 
have developed guidelines for prophylactic foot care which 
includes timely screening, patient education and treatment.[24] 
Lacunae have been witnessed in patients awareness and education 
levels about early detection and self‑ management. Saudi Arabia 
with the second highest incidence of  DM in middle east and 
seventh highest in the world faces an alarming situation. In the 
past few studies have been conducted in middle east, sparsity 
of  literature required the need of  further research. With this 
Background, the current study will assess knowledge and foot 
care practice in diabetic patients attending primary care centre 
in Saudi Arabia.

Aim
To evaluate the level of  knowledge and practice towards foot 
self‑care among diabetic patients attending primary care center 
in Security Forces Hospital, Riyadh, Saudi Arabia.

Objectives:

‑  To assess the knowledge level about foot self‑care among 
diabetic patients.

‑ To assess foot self‑care practice among diabetic patients.
‑ To compare the level of  knowledge about foot self‑care between 

males and females.
Methodology

This prospective crossectional study was conducted from year 
2018 To 2019 among diabetic patients attending Primary Care 
Center at Security Forces Hospital in Riyadh. All the patients 
above 18 years of  age diagnosed with Type 1 or Type 2 diabetes 
who provided their consent were included in the study.

The Raosoft calculator was used to estimate the sample size by 
assuming the target population to be more than 20,000 subjects 
using a confidence level of  95%, and a margin of  error of  
5%, the minimum sample size required for this study was 350. 
We used convenience sampling technique, which is a type of  
non‑probability sampling to achieve our sample size.

We used a validated and reliable self‑administered questionnaire 
that evaluated the knowledge and practice of  foot self‑care 
among diabetic patients. The questionnaire was translated to 
Arabic and back‑translated to English. This process was repeated 
until a satisfactory version of  the questionnaire was reached. 
The questionnaire was pre‑tested among 20 patients before the 
start of  actual survey. This helped to establish the reliability and 
flow of  questions.

A hard‑copy of  this self‑ administered questionnaire was distributed 
to the subjects in waiting areas in the Primary Care Center for final 
data collection. It took about 15 minutes on an average to fill the 
questionnaire. In case of  doubt or non‑clarity regarding the question, 
the author facilitated the participant for filling the form.

The collected data was entered and analyzed using SPSS v. 22.0 
software. Descriptive analysis of  numerical data was carried out 
to express it as mean (standard deviation). Categorical variables 
were expressed as numbers and their percentages. Analytical 
analysis was done by using Chi  square test of  significance to 
study the relationship between categorical variables. P value less 
than or equal to 0.05 was considered to be statistically significant.

Ethical consideration
The ethical clearance of  the study was obtained from the 
Research Ethics Committee at Security Forces Hospital, Riyadh, 
before starting the study. It was assured to keep all the collected 
information to be confidential. And would be used only for 
research purpose.

Results

The number of  patients enrolled in the study was 350. Out 
of  them, 158  (46.1%) were females. The information on 
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type of  diabetes was available for 276 patients, out of  which, 
55.1% (n = 152) were type 1 diabetic. Nearly 98.8% (n = 338) 
patients out of  342 who had information on the duration of  
diabetes, were suffering from the same for less than or equal to 
10 years [Table 1].

Majority of  the diabetics were following the treatment regimen 
including diet and/or oral agent. Nearly 35.5% (n = 124) patients 
had complication of  foot numbness, followed by 4.3% (n = 15) 
having history of  healed ulcers. Around 2.3% (n = 8) patients 
have had one toe amputation. [Figure 1].

The diabetic patients were having varied responses in relation 
to the knowledge regarding foot self‑care. Majority of  the 
patients (more than 65%) were certain about their knowledge 
regarding foot self‑care. However, 34.3%  (n  =  120) patients 
were either having no idea or perceived it to be false about 
looking after their feet because they may not feel a minor injury 
to their feet. Similar was the case with knowledge about not 
smoking (n = 113, 32.3%) as it causes poor circulation which 
affects feet. A similar number (n = 119, 34.0%) either did not 
have knowledge or perceived it to be a false claim about looking 
after their feet because they are more prone to flat foot. One 
hundred thirty (37.1%) patients had similar perception as above 
about the fact that they have to look after their feet because they 
may get a foot ulcer. [Table 2].

Only 98  (28.0%) patients practiced the self‑examination or 
inspection of  their feet on a regular basis. Around 20.9% (n = 73) 
patients reported that they never practice the careful drying 
between the toes after washing their feet. Around 17.7% (n = 62) 
patients never continuously wore the cotton socks. Two hundred 
one patients (57.6%) would at times walk outside barefoot. The 
regular cutting of  sex toenails every 2 weeks was being practiced 
by 199 (56.9%) patients [Table 3]. The difference in knowledge 
about foot self‑care was not statistically significantly different 
among males and females [Table 4].

The practice of  self‑care of  feet was statistically significantly 
different among males and females regarding self‑inspection of  
feet on regular basis as well as daily moisturizing of  their feet. 
Where in the majority of  males (n = 61, 63.5%) always (n = 96, 

28.0%) performed the former, the daily moisturizing was more 
prevalent among females  (n = 66, 67.3%) out of  those who 
claimed to have performed it always (n = 98, 28.6%) as their 
routine of  foot‑self‑care practice. [Table 5].

Discussion

The current study was conducted among 350 diabetic patients 
in ABC settings, Saudi Arabia with majority being type I diabetic 
patients and male patients (53.9%). The information acquired 
regarding duration of  diabetes showed patient being affected 
by disease for less than or almost equivalent to ten years in 
majority of  cases (98.8%). Around more than 50% of  patients 
were adhering to treatment regimen of  diet restriction along with 
oral agents. These findings are coherent with previous literature 
in terms of  males being majorly diabetic patients.[25‑27] However, 

Figure 1: Diabetic Foot Complications Among Patients (N = 349)

Table 2: Knowledge about self‑practice of foot care 
among diabetes patients

Knowledge indicator Response
True False/don’t know

Look after their feet because they may 
not feel a minor injury to their feet

230 (65.7%) 120 (34.3%)

Look after their feet because wounds 
and infection may not heal quickly

270 (77.1%) 80 (22.9%)

Look after their feet because they may 
get a foot ulcer

220 (62.9%) 130 (37.1%)

Do not smoke because smoking causes 
poor circulation and affects the feet

237 (67.7) 113 (32.3%)

Look after their feet because they are 
more prone to flat foot

231 (66.0%) 119 (34.0%)

Take medication regularly because they 
are liable to get DM complication

309 (88.3%) 41 (11.7%)

Table 1: Demographic characteristics of the diabetic 
patients (N=350)

Characteristic Number Percent
Age (years) (N=349) 18–30 37 10.6

31–45 65 18.6
46–60 170 48.7
61–75 77 22.1

Gender (N=343) Females 158 46.1
Males 185 53.9

Type of  
diabetes (N=276)

Type 1 152 55.1
Type 2 124 44.9

Duration of  
diabetes (N=342)

less than or equal 10 years 338 98.8
More than 10 years 4 1.2

Type of  
treatment for 
diabetes (N=348)

Diet/oral agent 192 55.2
Insulin oral agent 90 25.8
Insulin 66 19.0

Foot complication 
among diabetic 
patients (N=349)

Numbness 124 35.5
History of  healed ulcer 15 4.3
One toe amputation 8 2.3
None 202 57.9

Status of  
HBA1c (N=340)

Controlled 194 57.1
Uncontrolled 146 42.9
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Table 3: Practice of self‑care of foot among diabetes patients
Practice indicator Response

Always Rarely/sometimes Never
Do you examine/inspect your feet on a regular basis? 98 (28.0%) 214 (61.1%) 38 (10.9%)
Do you check your shoes before you put them on? 132 (37.7%) 195 (55.7%) 23 (6.6%)
Do you walk outside barefoot? 21 (6.0%) 201 (57.6%) 127 (36.4%)
Do you wash your feet with warm water daily? 117 (33.4%) 187 (53.4%) 46 (13.1%)
Do you carefully dry between toes after washing your feet? 84 (24.0%) 193 (55.1%) 73 (20.9%)
Do you moisturize your feet daily? 99 (28.3%) 207 (59.1%) 44 (12.6%)
Do you continuously wear cotton socks? 83 (23.7%) 205 (58.6%) 62 (17.7%)
Do you cut your Sex toenails every 2 weeks? 199 (56.9%) 137 (39.1%) 14 (4.0%)

Table 4: Comparison of knowledge regarding self‑foot care among male and female diabetic patients
Knowledge indicator Total Males Females Chi square P value
Look after their feet because they may not feel a minor injury to their feet

False/don’t know 117 (34.1%) 61 (52.1%) 56 (47.9%) 0.649
True 226 (65.9%) 124 (54.9%) 102 (45.1%)

Look after their feet because wounds and infection may not heal quickly
False/don’t know 79 (23.0%) 45 (57.0%) 34 (43.0%) 0.607
True 264 (77.0%) 140 (53.0%) 124 (47.0%)

Look after their feet because they may get a foot ulcer
False/don’t know 126 (36.7%) 65 (51.6%) 61 (48.4%) 0.574
True 217 (63.3%) 120 (55.3%) 97 (44.7%)

Do not smoke because smoking causes poor circulation and affects the feet
False/don’t know 108 (31.5%) 57 (52.8%) 51 (47.2%) 0.816
True 235 (68.5%) 128 (54.5%) 107 (45.5%)

Look after their feet because they are more prone to flat foot
False/don’t know 117 (34.1%) 67 (57.3%) 50 (42.7%) 0.219
True 226 (65.9%) 118 (52.2%) 108 (47.8%)

Take medication regularly because they are liable to get DM complication
False/don’t know 41 (12.0%) 22 (53.7%) 19 (46.3%) 1.000
True 302 (88.0%) 163 (54.0%) 139 (46.0%)

majority of  the studies exhibited oral agent as the treatment 
option among patients with diet regime being followed barely 
in some as compared to the present study.[25,26]

Further, our study participants were majorly type I diabetic 
patients which is contrary to previous studies where majority 
of  patients are suffering from type II diabetes.[18,25‑28] The 
duration of  disease also differed in our study as compared to 
other studies with majority suffering from diabetes for less than 
or equal to ten years. However, a study conducted in Malaysia 
stated diabetes in majority of  the patients for less than or equal 
to 10 years (53.5%).[29] The current study exhibited controlled 
HBA1c status in majority of  patients (57.1%) whereas studies 
especially conducted in middle east have shown uncontrolled 
status among participants.[25‑28]

The foot complications were absent in majority of  diabetic 
patients enrolled in study with 57.9% exhibiting absence of  foot 
complication and 35.5% having numbness, 4.3% having history 
of  healed ulcer and 2.3% reporting toe amputation. Previous 
studies conducted in middle east exhibited a varied pattern. 
A  study conducted in Jordan exhibited numbness as a major 
complication (57%) rather foot ulcer.[26] Another study conducted 

by Mehmood MK et al. exhibited foot complication in majority 
of  patients (60.9%).[27]

Globally, awareness level regarding foot care in diabetes has been 
found to be poor among previous studies[23,25,30‑33]. However, the 
current study on the contrary had more than 65% of  patients 
certain about their knowledge regarding foot care. Around 63% 
patients had the knowledge of  looking after their feet as they 
feared getting a foot ulcer or the fear of  wounds and infections 
not getting healed among 77.1% patients. Diabetes being a 
metabolic syndrome is a multifaceted disease linked with various 
risk factors like hypertension, obesity, smoking etc., Smoking, 
an addictive habit, is again a predisposing factor for foot related 
problems in diabetes.[25] However, the current study exhibited 
poor knowledge among patients regarding the same with 32.3% 
of  them not having any knowledge of  same.

Previous literature exhibits poor knowledge of  diabetic foot care 
among patients with more than 20% of  patients examining their 
feet only while having some problem.[34] Another study reiterated 
the same with 61.8% of  the patients having poor diabetic foot 
care.[29] The knowledge and practices of  foot care varies globally 
with some regions showing satisfactory knowledge but limited 
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practises and some showing both poor knowledge as well as poor 
practises. In the current study, discrepancy was seen between 
patient’s knowledge and practises with only 28% practising 
self‑examination or feet inspection on regular basis.

Such kind of  discrepancy between knowledge and practice 
was similar to two previous studies conducted in Jordan. 
These findings are contrast to findings from UK,[33] Iran,[30] 
Netherlands,[35] India[36] and USA[37] where inadequate knowledge 
of  self‑foot‑care among diabetic patients was seen. However, 
the previous studies conducted could justify their result with 
statistical significant association between knowledge of  foot care 
and education status. However, the current study is unable to 
elucidate those aspects due to absence of  information regarding 
socioeconomic status of  patients.

As discussed earlier, the practise pattern was poor among diabetic 
patients in the current study with only 28% inspecting feet on a 
regular basis, 33.4% patients washing feet daily with warm water, 
24% of  them drying between toes after washing and 28.3% 
moisturising feet daily. In a study conducted in Iraq, the correct 
measure that majority of  the patients knew and practised was 

washing their feet daily (76% patients).[28] They attributed this 
practise due to religious reasons and not diabetic care. However, 
drying the feet after washing was done only in about 30% of  
patients which is concurrent to our findings.

The daily washing feet ritual exhibited higher percentages among 
studies conducted in Saudi Arabia[14] and Pakistan[32] which is 
again attributed to Islamic ritual. However, a study conducted in 
Malaysia by Muhammad‑Lutfi et al. depicted coherent findings as 
ours with the majority being unaware that foot should be washed 
by a warm water, the temperature should be checked before 
washing feet, or using moisturizer on feet is good.[29] In another 
study in Iran by Kafaie et al., the majority were unaware nor did 
they practise washing their feet daily or inspected foot daily or 
used any moisturiser.[38] However, the patients in the current 
study majorly cut their toenails frequently  (56.9%). Influence 
of  education and educational programs had a positive impact 
on knowledge and practise among patients as cited in previous 
studies conducted in Tanzania, India and Saudi Arabia.[39‑41] The 
current study was limited in this aspect as they were unable to 
elucidate these socioeconomic gradients and their impact on 
knowledge, awareness and practise among patients.

Table 5: Comparison of practice regarding self‑foot care among male and female diabetic patients
Practice indicator Total Males Females Chi square P value
Do you examine/inspect your feet on a regular basis?

Always 96 (28.0%) 61 (63.5%) 35 (36.5%) 0.031
Sometimes/Rarely 211 (61.5%) 102 (48.3%) 109 (51.7%)
Never 36 (10.5%) 22 (61.1%) 14 (38.9%)

Do you check your shoes before you put them on?
Always 129 (37.6%) 66 (51.2%) 63 (48.8%) 0.629
Sometimes/Rarely 191 (55.7%) 105 (55.0%) 86 (45.0%)
Never 23 (6.7%) 14 (60.9%) 9 (39.1%)

Do you walk outside barefoot?
Always 20 (5.8%) 12 (60.0%) 8 (40.0%) 0.530
Sometimes/Rarely 197 (57.6%) 101 (51.3%) 96 (48.7%)
Never 125 (36.5%) 71 (56.8%) 54 (43.2%)

Do you wash your feet with warm water daily?
Always 115 (33.5%) 57 (49.6%) 58 (50.4%) 0.436
Sometimes/Rarely 184 (53.6%) 105 (57.1%) 79 (42.9%)
Never 44 (12.8%) 23 (52.3%) 21 (47.7%)

Do you carefully dry between toes after washing your feet?
Always 82 (23.9%) 49 (59.8%) 33 (40.2%) 0.298
Sometimes/Rarely 191 (55.7%) 103 (53.9%) 88 (46.1%)
Never 70 (20.4%) 33 (47.1%) 37 (52.9%)

Do you moisturize your feet daily?
Always 98 (28.6%) 32 (32.7%) 66 (67.3%) 0.000
Sometimes/Rarely 205 (59.8%) 124 (60.5%) 81 (39.5%)
Never 40 (11.7%) 29 (72.5%) 11 (27.5%)

Do you continuously wear cotton socks?
Always 81 (23.6%) 43 (53.1%) 38 (46.9%) 0.084
Sometimes/Rarely 202 (58.9%) 117 (57.9%) 85 (42.1%)
Never 60 (17.5%) 25 (41.7%) 35 (58.3%)

Do you cut your Sex toenails every 2 weeks?
Always 195 (56.9%) 101 (51.8%) 94 (48.2%) 0.553
Sometimes/Rarely 134 (39.1%) 75 (56.0%) 59 (44.0%)
Never 14 (4.1%) 9 (64.3%) 5 (35.7%)

*Figures in bold indicate significant pvalue<0.05
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In the current study, no significant difference in knowledge about 
foot self‑care was observed among males and females. A study 
reported significantly higher diabetic foot care knowledge score 
in women[33] compared to men whereas a study conducted in 
Malaysia exhibited higher knowledge about foot self‑care among 
men.[29] However, the difference in behaviour has been attributed 
to sociocultural beliefs and educational status.

In the current study, the practice of  self‑care of  feet was 
statistically significantly different among males and females 
regarding self‑inspection of  feet on regular basis (p value = 0.031) 
as well as daily moisturizing of  their feet (p value = 0.000). The 
majority of  males  (n  =  61, 63.5%) always  (n  =  96, 28.0%) 
performed the former, the daily moisturizing was more prevalent 
among females (n = 66, 67.3%) out of  those who claimed to 
have performed it always (n = 98, 28.6%) as their routine of  
foot‑self‑care practice.

The current study exhibited fair knowledge but poor practises 
conduct among diabetic patients regarding foot care. Even 
though the current study illustrated the knowledge, awareness and 
practises among diabetic patients along with gender segregation, 
the current study had certain limitations. The unavailability of  
socioeconomic factors like education, income restricted the 
causative explanation of  certain findings as illustrated in previous 
studies. Further, risk factors associated with diabetes could have 
been explored better.

The results of  this study should be useful as they will provide 
an insight not only for clinicians and nurses but importantly for 
primary care physicians As the primary care physicians are the 
primary contact point of  majority patients with the healthcare, 
awareness about the patient’s knowledge and practise level 
of  diabetic foot would definitely equip them for promoting 
self‑care among their diabetic patients. Secondly, the primary 
care physicians would get ware of  the specific lacunae areas in 
patient’s knowledge and practices, which would help them to 
reinforce the desired behaviour of  selfcare among them.

The lacunae pointed out in the knowledge and practise regarding 
diabetic foot care can aid in building new guidelines for spreading 
awareness and policies regarding those aspects.[42] These 
guidelines can focus on conducting awareness and educational 
programs for the diabetic patient’s first contact with healthcare, 
door to door campaigns, promotional activities enhancing the 
importance of  self‑foot‑care, etc.[43] Key points of  the study:
1. Out of  350 diabetic patients, 35.5% had numbness, 4.3% with 

the history of  healed ulcer and 2.3% reported toe amputation.
2. About 65% of  patients were certain about their knowledge 

regarding foot care due to various reasons. Around 63% 
patients had the knowledge of  looking after their feet as 
they feared of  getting a foot ulcer. Another 77% knew that 
their wounds and infections would not get healed if  proper 
care was not taken.

3. The practise pattern was poor among diabetic patients in the 
current study with only 28% inspecting feet on a regular 

basis, 33.4% patients washing feet daily with warm water, 
24% of  them drying between toes after washing, and 28.3% 
moisturising feet daily.

4. No significant difference in knowledge about foot self‑care was 
observed among males and females. However, the practice 
of  self‑care of  feet was statistically significantly different 
among males and females regarding self‑inspection of  feet 
on regular basis as well as daily moisturizing of  their feet.
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