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Abstract
Background

Diabetes mellitus is a chronic progressive metabolic disorder characterized by high blood sugar affecting the
whole body resulting in a significant impact on the quality of life for the patients and their families.
Diabetes mellitus complications lead to morbidity, disability, and mortality and represent a serious global
health issue threatening the health system worldwide and resulting in a critical economic impact for all
countries, especially epidemic ones.

Objective

The objective of this study was to assess the level of knowledge and awareness regarding diabetic foot and
related behaviour among diabetic patients and their relatives, as well as healthcare workers in Saudi Arabia.

Methods

A cross-sectional analytic study was conducted in 2022 on healthcare workers, diabetic patients, and their
relatives above the age of 18 in Saudi Arabia by using a valid, pretested structured questionnaire. The
collected data were analyzed using IBM SPSS Statistics for Windows, Version 26 (Released 2019; IBM Corp.,
Armonk, New York, United States).

Results

In this study, there was no correlation between the healthcare workers’ attitude and knowledge. A total of
131 healthcare workers were involved, and a majority of them had good knowledge regarding the
predisposing factors of diabetic foot ulcers, and 63 (48.1%) had good knowledge regarding diabetes foot care.
On the other hand, there was poor knowledge regarding the characteristics and complications of diabetes
ulcers. This study showed various attitudes among healthcare workers regarding diabetic ulcer care. For
example, they prioritized the prevention of ulcers over treatment (N=67, 51.1%), the majority of healthcare
workers were very keen to wound care (N=77, 58.8%), and they believed that it was their responsibility to
educate their patients about reducing re-ulceration (N=86; 65.7%). However, 52 participants (39.7%)
considered management of diabetic foot ulcer time-consuming, 54 (41.2%) mentioned that if they had the
opportunity, they would like to avoid taking care of the diabetic wound, and 51 (38.9%) reported non-
satisfaction with diabetic wound care.

One hundred diabetic patients and 117 relatives also were involved, and only 41.3% of participants (patients
and relatives) had good knowledge regarding diabetes mellitus. However, our findings also revealed that
91.65% of the participants had good knowledge and a favourable attitude towards diabetes mellitus and
diabetic foot care. Nevertheless, even though the participants had good knowledge regarding foot care, they
had poor practice, with 56.55% scoring poor on the assessment questionnaire.

Conclusion

Our study shows that most of the participants had good knowledge and attitudes but poor practices. This
highlights the need for more efforts to educate the Saudi population about diabetes and its complications.
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Introduction

Diabetes Mellitus (DM) is a global health problem. It is a metabolic disorder characterized by high blood
glucose levels due to either insulin hormone resistance or deficiency that can chronically affect the whole
body [1]. The global prevalence of DM in 2019 among adults aged 20-79 years was about 463 million cases,
which is estimated to rise to 578 million and up to 700 million by 2030 and 2045, respectively [2].

Saudi Arabia is considered the country with the second-highest number of diabetic patients in the Middle
East and the seventh globally [3]. According to WHO reports in 2016, among the Saudi population, the
prevalence of diabetes was 14.4% (13.8% among females and 14.7% among males). It was considered that is
the cause of 5% of overall deaths in Saudi Arabia [4]. According to local studies, a cross-sectional study of
the Alkharj region's population revealed a diabetes prevalence of 3.8% for females and 9.2% for males [5,6].

The complications of DM are classified into two major types. Macrovascular complications are long-standing
damage to large vessels that lead to cardiovascular diseases, and microvascular complications are defined as
damage to small vessels that lead to neuropathy, retinopathy, and kidney-related diseases [7]. On top of
these complications is the nerve damage that results from diabetic neuropathy, which mostly damages the
longer peripheral nerves that innervate the lower extremities, which affects 30% of DM-afflicted individuals,
50% of whom are over the age of 50, leading to a horrific increase in the risk of foot ulcers and lower-
extremity amputation [8].

Diabetes foot is one of the most serious complications of diabetes. It is the primary cause of hospital
admissions, amputations, and deaths in diabetic patients. The risk of death in the diabetic population with
foot ulcers is 2.5 times higher than that of those without ulcers [9]. Diabetic foot complications result in a
significant clinical and financial burden. The risk of complications increases with poor glycemic control,
smoking, foot deformities, peripheral neuropathy, visual loss, and chronic kidney diseases [10].

Ischemic and neuropathic changes are the pathological basis of the development of diabetic foot ulcers.
With improper foot care, ulcers are vulnerable to infection and therefore amputation. Almost 20% of
moderate or severe diabetic foot infections result in amputations [11]. Proper foot care protects the feet of
diabetic people. This includes examination of the skin, neurological and vascular assessments, choosing
appropriate footwear, and trimming of toenails [10,12]. The care and management of diabetic foot have
become an economic burden worldwide. In China, the total cost of care for diabetic foot ulcers for every
patient has increased from ¥15,535.58 in 2014 to ¥42,040.60 in 2020 [13]. In addition to the economic
burden, DM is a major cause of lower limb amputation globally. Another study in Canada showed that 81.8%
of patients who underwent lower limb amputation were diabetics, and 93.8% of them had peripheral artery
diseases [14].

Patient education plays a role in reducing the risk of diabetic foot ulcers and their complications [15].
Diabetic patients must be educated about foot care in order to decrease the risk of developing foot ulcers.
This involves a good daily inspection of the feet and between the toes, daily feet washing and drying, and
avoiding walking barefoot [16].

The involvement of a multidisciplinary team from different specialities in the management of diabetic foot
reduces the risk of adverse outcomes and complications [17]. The proper care of diabetic foot ulcers should
include good glycemic control, infection eradication, optimizing blood flow, and efficient wound care [18].
An important part of the management of diabetic foot ulcers is proper dressing, and there are different types
of wound dressings. Surgical intervention is not always needed in the management of diabetic foot ulcers,
but lower limb amputation could be a possible consequence in complicated cases. A study in Nigeria has
identified the major predictors of lower limb amputation in patients with diabetic foot ulcers. These include
an ulcer duration of more than one month, Wagner grade 4 or above, leukocytosis, proteinuria,
osteomyelitis, and an infected wound [19].

Several studies examined diabetics' knowledge of foot care. Some of these studies showed that the patients
had good knowledge but poor practice, which means that they lack education about diabetic foot [20-22].
Other studies showed that the patients themselves had adequate knowledge and attitude about a diabetic
foot [23,24]. Furthermore, some studies found that healthcare providers in different countries have varying
degrees of knowledge about diabetic feet, such as in Pakistan (40%) [25] and Sri Lanka (77.9%) [26]. A study
conducted in Pakistan reported that the overall attitude of nurses towards patients with diabetic ulcers was
positive [25]. However, increasing the level of practice is needed and this improvement could be achieved by
providing courses to primary care physicians. Also, awareness programs for the early detection and care of
diabetic foot problems in KSA.

The aim of our study was to measure how many healthcare workers, diabetic patients, and their relatives are
aware of diabetes and diabetic foot ulcers in Saudi Arabia, and their behaviour related to it.

Materials And Methods
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Study design, area, population, and sampling

This is a cross-sectional analytic study to assess diabetic foot knowledge, awareness, and related practice
among diabetic patients, their relatives, and healthcare workers in a multicenter in Saudi Arabia. According
to the Raosoft online sample size calculator (Raosoft Inc., Seattle, Washington, United States), the sample
size was around 100 patients, 117 relatives, and 100 healthcare workers. All categories of healthcare workers
(physicians, nurses, and physiotherapists), and all diabetic patients and their relatives above 18 years of age
were included in the study. Participants who suffered from mental illness, were younger than 18 years, or did
not answer the whole questionnaire were excluded.

Methods for data collection

After receiving written consent, the data was collected through a valid, pretested, structured, self-
administered questionnaire developed using the help of others used in previous studies [23,25-27]. The data
were collected by multiple-choice questions, Likert scale-related questions, and true or false type questions.

Statistical analysis

Descriptive statistics were summarized using numbers, percentages, and figures. The relationship between
knowledge based on work-related surgical and medical areas was conducted using the Chi-square test. All
value analyses were performed using IBM SPSS Statistics for Windows, Version 26 (Released 2019; IBM
Corp., Armonk, New York, United States). P-value <0.05 was considered statistically significant.

Ethical issues

We obtained approval for the study from the Qassim Regional Research Ethical Committee and adhered to
ethics requirements (registration number: 1443-1167575). The research team obtained informed consent
from all participants and followed all regulations while conducting this study.

Results
Healthcare workers

Sociodemographic Characteristics

A total of 131 healthcare workers participated in this study and the majority were females (N=76, 58%) in
comparison to males (N=55, 42%). The majority of the participants were from hospitals located in the central
region of Saudi Arabia (64.9%) and the remaining were from hospitals in southern, northern, eastern, and
western regions of Saudi Arabia. Of them, 62.6% were working in medicine-related departments and 37.4%
were working in surgery-related departments. Of the participants, 50.4% were physicians, 42.7% were
nurses, and 6.9% were physiotherapists. Most of the healthcare workers had a working experience of 6-10
years (45.8%) and < 5 years (38.2%), and the majority of the participants (62.6%) had a wound care
experience of < 5 years (Table 1).
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Variables

Gender

Workplace

Hospital location

Current profession

Work experience

Wound care experience

TABLE 1: Demographic characteristics of healthcare workers (N=131)

Male

Female
Surgical-related
Medicine-related
Central
Eastern
Southern
Northern
Western
Physician
Nurse
Physiotherapist
<5 years

6-10 years
11-15 years
16-20 years

> 20 years

<5 years

6-10 years
11-15 years
16-20 years

> 20 years

N (%)
55 (42.0)
76 (58.0)
49 (37.4)
82 (62.6)
85 (64.9)
11(8.4)
16 (12.2)
4(3.1)
15 (11.5)
66 (50.4)
56 (42.7)
9 (6.9)
50 (38.2)
60 (45.8)
15 (11.5)
3(2.3)
3(2.3)
82 (62.6)
47 (35.9)
1(0.08)
0(0.0)

1(0.8)

Knowledge of Diabetic Foot

To assess the knowledge of the participants regarding diabetic foot ulcers, a questionnaire composed of 15
questions was used. The assessment was made based on work-related surgical areas such as general surgery,
orthopedics, and wound care departments, among others. Any healthcare worker who worked in family
medicine, cardiology, and endocrinology, or was a general physician, was considered a medical worker. Of
the participants, 86.3% had good knowledge regarding the predisposing factors of diabetic foot ulcers.
Furthermore, 48.1% had good knowledge about diabetic foot care with the majority of them (34.4%) being
from medical specialities; 59.5% and 56.5% had poor knowledge concerning the characteristics and the
complications of diabetic ulcers, respectively. We conducted a chi-square test to explore the relationship
between knowledge questions and the workplace. A statistically significant association (p < 0.044) was found
only with diabetic foot care questions (Table 2).

2022 Alsaigh et al. Cureus 14(12): €32221. DOI 10.7759/cureus.32221

4 of 11



Cureus

Variable

Predisposing factor in ulcer formation

Characteristics of ulcers

Complications of ulcers

Diabetic foot care

TABLE 2: Participants' knowledge of diabetic foot ulcers based on their work environment

(N=131)

Good Knowledge
Poor Knowledge
Good Knowledge
Poor Knowledge
Good Knowledge
Poor Knowledge
Good Knowledge

Poor Knowledge

Surgical-related (%)
329

4.5

18.3

19.1

17.5

19.8

13.7

23.7

Work place
Medical-related (%)
53.4
9.2
22.2
40.4
26
36.7
34.4

28.2

%

86.3

13.7

40.5

59.5

43.5

56.5

48.1

51.9

p-value

0.701

0.176

0.541

0.044

Attitude Towards Diabetic Wound Care

This section was graded on a scale of 0 to 50, with 5 being the highest possible score for strongly agreeing

and decreasing sequentially. The participants’ scores varied from 10 to 50 with a median of 26. Of the

participants, 58.8% considered regular diabetic wound assessment necessary and 65.7% agreed that patient
education regarding diabetic ulcers is their responsibility. On the contrary, 55.6% of the participants did not
prefer to take care of diabetic wounds and 41% believed that diabetic ulcer treatment is more important than

its prevention (Table 3).

2022 Alsaigh et al. Cureus 14(12): €32221. DOI 10.7759/cureus.32221

5of 11



Cureus

St I
Strongly Agree Neither Agree nor Disagree Di;:n?ei
Agree N(%)  N(%) Disagree N(%) N(%) 2
N(%)
1. | think diabletic ulcer treatment is more important than 25 (19.1) 29 10 (7.6) 21(16.0) 46 (35.1)
ulcer prevention (22.1)
2. | don’t think it is necessary to address diabetic wounds 24
v 20 (15.3) 10 (7.6) 34 (26.0) 43(32.8)
regularly (18.3)
. . - . 32
3. Diabetic wound care is time-consuming for me to carry out 20 (15.3) (24.4) 30 (22.9) 22 (16.8) 27 (20.6)
4. In comparison with other job tasks, diabetic wound care is 12
. 22 (16.8) 32 (24.4) 33(25.2) 32(24.4)
a low-priority task for me (9.2)
5. If I have the opportunity, | would like to avoid taking care 29
25 (191 31(23.7 22(16.8) 24 (18.3
of diabetic wounds ( ) (22.1) ( ) ( ) ( )
6. | don't have time to advise each patient individually on how 21 (16.0) 10 14 (10.7) 52(39.7) 34 (26.0)
to look after their wounds ' (7.6) ' ' ’
7. It is not my responsibility to educate patients with diabetic
plisee v Sl 22(16.8)  9(6.9) 14(10.7) 52(39.7) 34 (26.0)
ulcers on how to reduce re-ulceration
. . IR 24
8. | cannot think about pain when cleaning diabetic wounds 21 (16.0) (18.3) 34 (26.0) 30(22.9) 22(16.8)
. - . ) 49
9. 1 don't like to care for diabetic wounds in my practice 24 (18.3) (37.3) 16 (12.2) 22 (16.8) 20 (15.3)
- ) . ) . 33
10. I am not satisfied with caring for diabetic wounds 18 (13.7) (25.2) 36 (27.5) 24 (18.3) 20 (15.3)

TABLE 3: Results from the questionnaire regarding healthcare workers’ attitude towards diabetic
foot care (N=131)

Diabetic patients and their relatives

Sociodemographic Characteristics

A total of 217 diabetic patients and their relatives were involved. One hundred and seventeen relatives were
included in this study, with a majority of females (87.2%). Data were collected from the relatives of diabetic
patients in the different regions of Saudi Arabia, primarily the central region (62.4%). The majority reported
their parent/parents as the diabetic relation (78.6%) and only 17.1% reported their siblings as the diabetic
relation (Table 4). A total of 100 diabetic patients were involved, mostly from the eastern region of Saudi
Arabia (40%), with slightly more females (66%) and more than half (58%) being diabetic type 2. The majority
of the diabetic patients were non-smokers (82%) (Table 4).
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Variables Diabetic patients N (%) Relatives N (%)

Male 34 (34) 15(12.8)

Gender

Female 66 (66) 102 (87.2)

Central 33 (33) 73(62.4)

Eastern 40 (40) 6 (5.1)
Region of residence Southern 1(1) 26 (22.2)

Northern 3(3) 3(2.6)

Western 23 (23) 9(7.7)

Type | 42 (42) 58 (49.6)
Type of diabetes

Type Il 58 (58) 59 (50.4)

Mother/father - 92 (78.6)

Relative relation Brother/sister - 20 (17.1)

Son/daughter - 5(4.3)

< 6 months 7(7) 5(4.3)

> 6 months 23 (23) 23 (19.7)
Duration since diagnosis

Since childhood 10 (10) 6 (51)

> 5 years 60 (60) 83 (70.9)

Yes 18 (18) 20 (17.1)
Smoking

No 82 (82) 106 (90.6)

Dyslipidemia 16 (16) 16 (13.7)

Hypertension 23 (23) 45 (38.5)
Other chronic diseases

Both 21(21) 19 (16.2)

None 40 (40) 37 (31.6)

TABLE 4: Demographic characteristics of diabetic patients (N= 100) and their relatives (N=117)

Knowledge and Attitude

For ease of comparison with other studies, each section’s scores were divided into two equal class intervals
(poor and good) for both diabetic patients and their relatives. The scoring distribution for this sample
according to these categories can be seen in (Figure /). Concerning knowledge of DM, diabetic patients had
better knowledge compared to their relatives by 19.4%. The majority of patients and relatives had good
knowledge of diabetic foot and favourable attitudes towards DM and diabetic foot care. Interestingly, the
results showed that despite this, a high percentage of the participants had poor education about DM and
diabetic foot.
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FIGURE 1: Knowledge, attitude, and practice of patients and relatives
related to DM and diabetes foot

DM: diabetes mellitus

Diabetic patients’ education about DM and diabetic foot

A high proportion of patients (75%) reported positive education about diet from a qualified health
practitioner while 60% learned how to choose the proper diet and care for diabetic foot from the media. Sixty
percent reported receiving foot care education from a health practitioner, and only 27% had received
brochures on diabetic foot care (Figure 2)

W Yes Mo
20
73
67
60
40
40 40
25
20
[]
Have you been educated Did you receive an Did you freak outwhen  Didyou learn how to chocse  Did you receive a brochure
about the right diet for you  education on how to care for doctors gave you the proper distand howto  on how to take care of your
from a qualified health your feet from a health instructions about pedicure?  care for diabetic feet from feet?
practitioner? practitioner? the media?

FIGURE 2: Source of education about DM and diabetic foot for diabetic
patients

DM: diabetes mellitus

Discussion

Most healthcare participants in our study were females (58%) and from central region hospitals in Saudi
Arabia (64.9%). However, 62.6% of them were in the medicine-related department. Most healthcare workers
were physicians (50.4%), and the duration of work experience of the majority (62.6%) was equal to or less
than five years. The majority of healthcare workers in this study had good knowledge regarding the
predisposing factors of diabetic foot ulcers (86.3%) and good knowledge about diabetic foot care (48.1%),
which is helpful in patient care compared to a previous study conducted on nurses from Malaysia that found
inadequate knowledge regarding diabetic foot ulcers and proper care for the diabetic foot [27]. However, that
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difference may be due to various healthcare workers' involvement in this study, as nurses were only 42.7% of
total healthcare workers included in the study. Nevertheless, the knowledge regarding the characteristics
and complications of diabetic ulcers in this study was poor. Therefore, it highlights how essential it is to
raise this knowledge regarding diabetic ulcers for early detection and prevention of complications that
enhance the patient’s life. There is a shortage of studies conducted on healthcare workers regarding diabetic
foot ulcer knowledge and practice. We believe more studies to assess the knowledge can be helpful to detect
the defects and fill the gaps. In addition, we believe that knowledgeable healthcare workers reflect early
detection of diabetic ulcers, leading to a favourable prognosis.

This study was conducted among 100 diabetic patients and 117 relatives in Saudi Arabia. Similar to previous
studies [28-30], the majority of the patients were females (66%) with 87.2% having type II diabetes. On the
contrary, a recent study in Riyadh reported that the majority had type I diabetes [31]. The majority of
patients were affected by diabetes for more than five years, and this will lead to many health impacts such as
the increased risk of heart attacks, strokes, and kidney diseases [26]. This study shows that most diabetic
patients do not smoke, similar to another study in which smokers represented only 6.25% of the sample [6].
Twenty-three percent of the patients have hypertension and 16% have dyslipidemia, while in another similar
study, 61.4% have hypertension and 58.6% have dyslipidemia [24].

An individual's attitude is considered an essential characteristic that can influence their expectations [32].
For instance, a positive attitude can help prevent a disease from developing [33]. A number of studies have
shown that healthcare workers have positive attitudes toward ulcer care [25-27]. Our study has a similar
positive attitude regarding foot care. Table 5 showed the various attitudes of healthcare workers regarding
diabetic ulcer care. A positive healthcare worker attitude is associated with a better disease outcome and
fewer complications.

On the other hand, 39.7% of participants considered that diabetic foot ulcer management is time-
consuming, 41.2% mentioned that If they have the opportunity they would like to avoid taking care of
diabetic wounds, and 38.9% reported non-satisfaction with diabetic wound care. A previous study conducted
in Saudi Arabia regarding nurses' attitudes demonstrated unsatisfactory scores and 10% of the nurses
thought that preventing ulcers is time-consuming [34]. In this study, there was no correlation between the
healthcare workers’ attitudes and knowledge. However, a study conducted on Belgian nurses revealed that a
correlation between attitudes and knowledge was established. It also found that attitudes and work
practices among healthcare workers correlated with one another [35].

Our study shows 41.3% of participants (patients and their relatives) have good knowledge regarding DM.
The result is low in comparison to a similar study published in 2018, which showed the majority of patients
(66.1%) had average diabetes knowledge and only 4.7% had high knowledge [36]. Therefore, increasing the
patients' knowledge of DM and its complications should be taken into consideration in order to improve
their outcomes. Our findings also revealed that 91.65% of the participants had good knowledge and a
favourable attitude towards DM and diabetic foot care. These results are higher than a study done in 2017 in
the Kingdom of Saudi Arabia, which found 55.2% of participants had high scores in knowledge concerning
diabetic foot and future complications [21].

The majority of participants in this study got their information from the media and their healthcare
providers. Even though the participants had good knowledge regarding foot care, they had poor practice with
56.55% scoring poor on the assessment questionnaire. Thus, greater care and effort need to be given to
patients with DM.

Study limitations

The main limitation of our study is that the data was self-reported and may not accurately reflect reality. In
addition, obtaining data from elderly patients was difficult as it was an electronic questionnaire.

Conclusions

DM is a prevalent disease in Saudi Arabia. With poor glycemic control, many people suffer from its
devastating complications. Our study shows that most of the participants have good knowledge and
attitudes but poor practices. This highlights the need for more efforts to educate the Saudi population about
diabetes and its complications.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Qassim Regional
Research Ethical Committee issued approval 1443-1167575. Animal subjects: All authors have confirmed
that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
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relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.
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