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Background: The most common and serious diabetic complication involves foot
ulcers. Such a complication is extremely burdensome for patients and for
healthcare systems. Objective: To evaluate the understanding and practice of
diabetic patients toward diabetic foot care. Methodology: Using a pretested
online questionnaire data were collected prospectively from the general
population descent from Hail region between November 2021 and April 2022
and analyzed by SPSS version 24.0. Results: A total of 423 diabetics
participated in the study. More than three-quarters (76.8%) were from urban
areas (P=0.03). Diabetic foot ulcer was found in 152 (35.9%) and it was lower
most in the utmost educational groups (P=0.003) and highest in the older and
those from urban areas, P=0.007 and P=0.013 respectively. A 79% knew that
regular physical activity helps reduce blood sugar (P=0.001). Moreover, 70.4%
were aware that before washing their feet, they should test the water's
temperature (P =.001). Awareness was affected by the presence of diabetic foot
ulcer and education (P=0.01, and P=0.001 respectively). Foot care practice was
reported among 42.6% (P=0.313). It was affected by the presence of diabetic
foot ulcer and co-morbidity (P=0.04, and P=0.002 respectively). Conclusion: A
low percentage of populations are aware of and practicing diabetic foot care.
Emphasis should be placed on intensifying the role of education in diabetic

foot care.

Keywords: Awareness, Diabetics, Diabetic Foot Care, Diabetic foot ulcer,

Practice.

1. INTRODUCTION

Worldwide, diabetes mellitus (DM) poses a significant challenge to public
health (Solan et al., 2017). Globally, there are 422 million people with DM and
the disease causes 1.6 million deaths every year. Its prevalence increased over
the course of the decades (Aldhafar et al., 2021; Solan et al., 2017). Different
countries have different DM prevalence rates. The prevalence of DM was

estimated to be 13.4% in Saudi Arabia among those who were greater or equal
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to 15 years of their age and in Pakistan among males and females aged 15-25 of 12.1% and 9.8% respectively (Pourkazemi et al.,
2020). Diabetes related foot problems are among the highly prevalent, worrying and distressing complications (Aldhafar et al., 2021;
Goie and Naidoo, 2016; Solan et al., 2017). Diabetic patients have a 50% chance of developing foot ulcers as a consequence of
neuropathy, which is in turn is responsible for around 80% of all amputations of the lower limb (Al-Jarallah et al., 2020; Solan et al.,
2017).

In KSA, amputations of lower limbs are attributed mostly to diabetic patients (Aldawish et al., 2018; Alghamdi et al., 2022).
There is a substantial economic impact on patients (Goie and Naidoo, 2016; Turkmen and Ozbas, 2021), their families and society
due to diabetic foot ulcers (DFU), which affect both high-income countries and low and middle-income countries (Goie and Naidoo,
2016). Poorly controlled DM leads to destructive changes in the nerves and vessels of the lower extremities, resulting in diabetic foot
disorders. As a result, diabetic patients suffer diverse manifestations of diabetic foot disorders including wounds and ulcers,
gangrene, etc., caused by sensory/motor neuropathy and reduced circulation to the lower extremities (Suhasini et al., 2020). Diabetic
patients with uncontrolled DM, those with longer-term DM, those with a history of foot ulcers or amputations and those with
chronic co-existing conditions could develop foot problems (Aldhafar et al.,, 2021). It is vital to educate patients about DFUs to
reduce their incidence. In order to reduce the likelihood of foot problems, the primary foot care taker needs to understand and
practice self-care (Aldhafar et al., 2021; Al-Jarallah et al., 2020; Muhammad-Lutfi et al., 2014). According to many studies, most
people with DM are not only trained in foot care, but also ignore regular foot examinations (Chiwanga and Njelekela, 2015). In view
of the absence of population studies investigating self-care practices among diabetics in the Hail region of Saudi Arabia, this study
was undertaken to figure out the degree of perception, knowledge and trends associated with the practice of foot self-care among

diabetics.

2. MATERIAL AND METHODS

Population and sample

A cross-sectional analysis had been carried out during the period between November 2021 and April 2022. All accessible diabetics
aged more than 18 years from the general population of Hail region were invited to fill out the uploaded questionnaire
consecutively till achieving the required sample size. A single inhabitance proportion specimen size estimation formula was used to

calculate the sample size (Wanamo et al., 2021).
S = (Z-score)? * p*(1-p) / (m)?

S= Sample size, Z= 1.96 (confidence interval 95%), p= Std deviation=50%=0.5, m= Margin of error=0.05.
Accordingly, S =384.16. There were 423 participants in total after factoring in a contingency of 10% for non-respondents.

Data collection

The questionnaire was created by researchers following a comprehensive literature search and professional deliberation. Its
information veracity was revised by a board of three proficient in DM, with play all adjustments. The data collection online form
contains 27 questions, categorized in to three distinct sections. The initial division consists of 6 questions regarding the
demographic characteristics of patients, such as age, gender, smoking status, weight and height. The second part is composed of 10
questions regarding DM status and bio-medical history. Whereas the third part contains 11 questions specified for knowledge,

approach and practice of diabetic footcare.

Evaluation of data

After extraction of data, it was revised, coded and fed to statistical software IBM SPSS version 22.0 (SPSS, Inc. Chicago, IL). All
statistical analysis was done using two-tailed tests. Results are evaluated at a 95% CI, while a P value less than 0.05 was considered
statistically significant. Descriptive analysis based on the frequency and percent distribution was done for all variables including
socio-demographic data, habits, bio-medical history, perception, as well as practice concerning diabetic foot and its care. Also, DM-
related clinical data among diabetic patients were tabulated. Cross tabulation was used to compare groups for all factors, regarding
DFU and their practice. Relations were tested using the Pearson chi-square test and exact probability test for small frequency
distributions.
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3. RESULTS

Demographic Characteristics

Table 1 shows the demographics of the study participants. A total of 423 diabetic patients responded appropriately to the study.
The majority (53%) were aged more than 50 years (P=.001) and 73.3% were married (P=0.001). More than three-quarters (76.8%)
were from urban areas (P=0.03). The majority had intermediate level of education or less (71.7%), whereas the remainder 28.3%
were university-educated or above (P=.001). Their occupation varied, as housewife, employee and retired as seen 34.3%, 26.5% and
18.7% respectively (P=0.001). Additionally, the majority (73.1%) were overweight or obese (45.2% vs 27.9% respectively) (P=0.020).

Table 1 Demographics of study participants, Hail region, KSA

Diabetic patients I No % P value
Age in years
<30 43 10.2%
30-40 62 14.7% | 0.001*
41-50 94 22.2%
>50 224 53.0%
Marital status
Single 68 16.1%
Married 310 | 73.3% 0.001%
Widow 45 10.6%
Residence
Urban 325 76.8% | 0.03*
Rural 98 23.2%
Education
[literate 102 24.1%
Primary 98 23.2%
Intermediate 105 | 2a0% | 00
Graduate 111 26.2%
Postgraduate 9 2.1%
Occupation
Student 33 7.8%
Employee 112 26.5%
Hotljsex}/]vife 145 | 34.3% 0.001"
Retired 79 18.7%
Other 54 12.8%
Body mass index
Normal weight 114 27.0%

0.020*
Overweight 191 45.2%
Obese 118 27.9%

P: Pearson X? test* P < 0.05 (significant)

Diabetes status

A total of 316 (74.7%) had type 2 DM while 201 (47.5%) were on oral hypoglycemics and 197 (46.6%) were on insulin therapy. A
total of 395 (69.9%) had DM for more than 10 years and only 67 (15.9%) were diagnosed within less than 5 years. Currently, about
152 (35.9%) of the study participants had DFUs, whereas, about 56 (13.2%) had experienced DFUs during the disease process (Table
2). The commonness of DFUs was lowermost in the utmost educational groups (P=0.003). Conversely, it is frequency was highest in

the older age groups and those of descent from urban areas, P=0.007 and P=0.013 respectively.
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Table 2 DM-related data among study patients, Hail region, KSA

DM data ‘ No | %
Type of DM

Typel 107 | 25.3%
Type2 316 | 74.7%
Medication

Dietary control 18 | 4.3%
Oral hypoglycemic 201 | 47.5%
Insulin 197 | 46.6%
Combined (Insulin and oral hypoglycemic) | 7 1.7%
The extent of DM (Years)

<5 67 15.9%
6-10 60 14.2%
>10 296 | 69.9%
Recent DFU

Yes 152 | 35.9%
No 271 | 64.1%
History of DFU

Yes 56 13.2%
No 94 62.7%

Bio-medical history

The majority had impaired visual acuity and hyperlipidemia as reported among 62.2% and 47.5% of the respondents. Compared to
patients living in rural areas, patients with DM living in urban areas had a higher probability of impaired visual acuity (P=0.013)
and hyperlipidemia (P=0.041). Chronic renal diseases were detected among 7.8% (P=0.623). About 13.9% of them had complained of
chronic artery diseases (P=0.487). Smoking habits were found in 18.2% of the participants (P=0.413) (Figure 1).

70.0% 62.2%

60.0%

50.0% 47.5%

40.0%

30.0%

18.2%
20.0% 13.9%

0.0% .
History of History of History of Impaired Hyperlipedema

smoking chronic renal chronic artery visual acuity
disease disease

Figure 1 Bio-medical history among study participants, Hail region, KSA

The prevalence of chronic co-morbid diseases and hyperlipidemia are significantly linked to obesity (P<0.05). There is an inverse
relationship between the presence of co-morbid diseases and the education level (P=0.004).

Awareness

A total of 27% of the participants had not been educated about diabetic foot self-care. The commonest source of their education in
this era was doctors and nurses as seen in 31.2% and 29.3% respectively (P=0.001). A total of 88.7% of them knew that it is important
to keep blood sugar levels with in normal to prevent DFU (P=0.001). Moreover, 79% knew that routinely performing exercise could
diminish the levels of high blood sugar (P=0.001). Smoking influences the development of DFU was reported among 77.5% of the
participants (P=0.001). Additionally, 70.4% recognized that they must check the temperature of the water that they will use to wash
their feet (P=.001) (Table 3). Their awareness was not affected by the duration & type of DM and the presence of co-morbid
conditions (P>0.05). Whereas it is significantly affected by the presence of past or recent history of DFU and education level as
P=0.008, P=0.01 and P=0.001 respectively.
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Table 3 Diabetic foot awareness and care among study participants, Hail region, KSA

) Diabetic patients
Awareness items
No | % P value

Did you educate for diabetic foot self-care?
No 114 | 27.0%
Doctor 132 | 31.2%
Nurse 124 | 29.3% | 0.001*
Relative 20 4.7%
Friend 9 2.1%
Internet 24 5.7%
Is it important to keep blood sugar levels within normal to
prevent DFU?

0.001*
True 375 | 88.7%
False 48 11.3%
Routinely performed exercise could diminish the levels of
high blood sugar
True 334 | 79.0% | 0.001*
False 89 21.0%
Smoking influences the development of DFU
True 328 | 77.5%

0.001*
False 95 22.5%
You must check the temperature of the water that you will
use to wash your feet

0.001*
True 298 | 70.4%
False 125 | 29.3%

P: Pearson X2 test $: Exact probability test* P < 0.05 (significant)

Practice

Foot care was reported among 42.6% (P=0.313). Although this may be harmful to their health, 87.2% of the participants reported
eating a lot of sweets or foods rich in carbohydrates (P=0.001). Practicing regular physical activity was reported in 78.3% (P=0.001).
Positively, a large number (64.1%) do check and monitor their blood sugar levels regularly (P = 0.001). About 59.6% of diabetics
inspect their feet weekly or daily, while the minority inspects them more than once daily (P=0.001) (Table 4). Their diabetic foot care
practice was not affected by their level of education, residency, age, occupation, duration of DM and its type (P>0.05). Whereas it is
significantly affected by the presence of a past or recent history of DFU and the presence of co-morbid conditions, as P=0.02, P=0.04,
and P=0.002 respectively.

4. DISCUSSION

Diabetes is on going diseases which burden some both to the patient and to the health sector in a country (Al-Jarallah et al., 2020).
Rural populations form a smaller proportion of epidemiological studies, but in general they exhibit a subordinate prevalence of DM
than urban inhabitants (Echouffo-Tcheugui et al., 2012; Hammamiri et al., 2012; Ploubidis et al., 2013). Rural and urban areas appear
to be experiencing similar increases in DM risk factors such as body mass index, but Urban ambiances may have higher DM risk
due to the sedentary mode of life and work, consumption of processed diets and less exercise, all of which potentially influencing
DM risk (Braverman-Bronstein et al., 2021). In the current study, the prevalence of DM in urban dwellers was significantly higher
than in rural inhabitants. Similar conclusions also were obtained in Taiwan (Tai et al., 2020), in Senegal (Seck et al., 2015) and in
Myanmar (Aung et al., 2018). In this study, weight status is significantly correlated with DM this was in line with other studies in
which obesity is associated with higher DM prevalence (Al Mansour, 2020; Alqubali et al., 2017).

Diabetic patients are more likely to suffer from other chronic co-morbid conditions that are associated with earnest
complications (Alotaibi et al., 2017). Antecedent studies have debated a causative relevance between education level and the

outcome of DM (Richards and Sacker, 2011). In the current study, there is a significant association between educational status and
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diabetic outcome, as the poorest outcome was seen in a low educational level group. Some studies stated that low educational
status is linked to poor health literacy, thus resulting in worse outcomes for patients. On the contrary, other studies show that
diabetics with a higher education status have greater access to and ability to utilize health facilities, advice and protective factors
(Sil et al., 2020).

Table 4 General & diabetic foot related Practice among study participants, Hail region, KSA

. Diabetic patients
Practice P value
No %
Are you practicing foot care?
Yes 180 42.6% 0.313
No 243 57.4%
Do you eat lots of sweets or other foods rich in carbohydrates?
Always 77 18.2%
Sometimes 245 57.9% 0.001*
Rarely 47 11.1%
Never 54 12.8%
Do you have regular physical activity to achieve optimal blood sugar levels?
rarely / never 92 21.7%
Sometimes 183 43.3% 0.001*
Often 73 17.3%
Always 75 17.7%
Do you strictly follow the dietary recommendations given by your doctor?
rarely / never 84 26.6%
Sometimes 137 43.4% -
Often 59 18.7%
Always 36 11.4%
Do you check and monitor your blood sugar levels regularly?
rarely / never 152 35.9%
Sometimes 178 42.1% 0.001*
Often 54 12.8%
Always 39 9.2%
How many times you inspect your foot condition?
once / week or less 248 59.6%
4-6 times a week 83 20.0% 0.001*%
once / day 66 15.9%
more than once / day 19 4.6%

P: Pearson X? test  $: Exact probability test* P < 0.05 (significant)

Hospitalizations because of diabetic foot disease are common among diabetics and are caused mainly by infection, gangrene
and amputation. Arab countries experience a higher incidence of the disease than western countries (Aldhafar et al., 2021). The
incidence of DFUs is strongly correlated to the type of DM a patient has, with a higher rate in diabetics with type 1 DM (Tuglo et al.,
2022). Comparable results have been attained in the current study, whereas this finding opposes the other studies that established
an association between type 2 DM and the rate of DFUs (Mariam et al., 2017; Saad et al., 2013).

The current study investigated the degree of perceptionas well as theroutine exercise of the diabetics in Hail region, toward
diabetic foot care. Their level of awareness, attitude and routine exerciseto diabetic foot care is generally low. This was in
accordance with previous reports from different regions and countries (Aldhafar et al., 2021; Al-Jarallah et al., 2020; Desalu et al.,
2011; Hasnain and Sheikh, 2009; Muhammad-Lutfi et al., 2014; Solan et al., 2017). Furthermore, the current study found that
diabetics with a previous history of DFU or/and those educated on diabetic foot care had an expressively higher level of knowledge,
awareness and practice towards diabetic foot care. The study showed that the diabetics” practice towards diabetic foot care was

influenced by their educational level, congruent with studies in Saudi Arabia (Aldhafar et al., 2021), Pakistan (Hasnain and Sheikh,
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2009) and Nigeria (Saad et al., 2013). On the other hand, according to the Malaysian study, the education level of the diabetics did
not correlate with their awareness and familiarity with diabetic foot care (Muhammad-Lutfi et al., 2014).

A number of studies had mentioned a considerable reduction in diabetic foot diseases and their consequences as a result of
raising the awareness level of diabetic foot care among diabetics (Christie et al., 2009; Moreland et al., 2004). In the current study,
scarce few of the respondents had received education concerning diabetic foot care, which may elucidate the apparent defect in
their awareness and practice. Accordingly, it is imperative that clinicians are reminded of the significance of refining foot care

practice among diabetics and encouraging their compliance.

5. CONCLUSION

Participants have inadequate awareness degreeas well as poor familiarity with diabetic foot care. Low self-care practices in addition
to the inadequacy of knowledge hinder optimal patient care. Based on our study, we have discerned defects in their awareness and
practice, which highlight the necessity for a patient-friendly education program. A DFU can be avoided and the quality of life of
patients improved by diminishing the deficiency of awareness that patients have. Education about diabetic foot care mayevolve
their awareness and practice and encourage them to have a favorable approach concerning diabetic foot care. A regularly organized
education platform or campaigns can be applied in communal places with the least utilization of resources. A well-adapted

healthcare setting should provide diabetics with accurate knowledge and proficiencies on how to care for their feet.
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