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Introduction:-

Background: Diabetes neuropathy (DN) is the first long term
complication of diabetes and requires good control to be prevented.
Family physicians represent a core necessity to guide and help patients
control their blood sugar levels and prevent DN.

Obijective: To assess the knowledge, attitude and practice of family
physicians towards diabetes neuropathy in Riyadh, Saudi Arabia.
Methodology: This is an analytical cross-sectional study that utilized
an online pre-structured questionnaire. All family residents, specialists,
fellows and consultants working in Riyadh city during the year 2023
were eligible for inclusion in our study. The structured questionnaire
was adopted form the literature and tested for reliability and face
validity.

Results: A total of (319) responses from family physicians. The
median and IQR of age were 28 (27-29), and males represented 58.9%.
Senior residents represented the majority with 55.5%, while consultants
accounted for only 3.1%. The median and IQR for knowledge were (7,
6-8). Attitude scores had a median and IQR of (15, 12-15), and practice
scores had a median and IQR of (14, 12-15). Age showed significant
positive correlation with knowledge scores (r=0.224, P-value<0.001),
while advanced age was correlated with lower attitude (r= -0.162, P-
value=0.004), and lower practice scores (r=0.137, P-value=0.014).
Conclusion:Knowledge levels regarding DN among family physicians
were satisfactory, and the majority of participatingphysicians would
screen, counsel, and educate their patients regarding diabetic
neuropathy.Patients education should be considered to improve
glycemic control and adherence to preventive measures of diabetic
neuropathy.

Copy Right, 1JAR, 2023,. All rights reserved.

Is diabetes mellitus (DM) worth being aware of? In fact, 23.7% of the Saudi population are afflicted with this
malady [1]. It affects virtually every organ system in the body, leading to dysfunction and ultimately failure of the
affected system. It is one of the most significant risk factors to develop a cerebrovascular accident and is the
commonest cause of blindness among working-age population [2, 3]. It is one of the strongest risk factors for
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myocardial infarction and represents the commonest cause of end stage renal disease (ESRD) in Saudi Arabia [1]. It
affects extremities as well, causing peripheral neuropathy, for which DM is the commonest underlying mechanism.
Diabetes is associated with micro- and macrovascular complications. Microvascular ones, including diabetic
neuropathy, are directly linked to the level and duration of hyperglycemia [4]. This represents a potentially
preventable type of complications through a tight control of blood glucose, which is unique for microvascular ones.
Though known to be preventable, 50% of diabetics end up developing peripheral neuropathy [5].

Besides being preventable as previously mentioned, the importance of preventing peripheral neuropathy stems from
several reasons; first, it affects autonomic nerves, precipitating balance issues and thus increasing the risk of falls.
Furthermore, neuropathy most commonly presents as distal loss of sensation; this leads to repeated exposure to
noxious stimuli, manifesting as ulcerations that are non-healing due to vascular compromise seen in diabetes. These
ulcerations develop in 15% of patients and over time, progress goes unnoticed, producing a non-viable tissue that is
subject to amputation [6]. Sadly, the commonest cause of nontraumatic amputation worldwide is diabetes [6].
Additionally, early detection, through screening and patient education, and early management, which are dependent
upon an aware treating physician, all are associated with a better prognosis and a more controllable disease [7].

To mitigate these complications, a good physician-patient relationship with awareness of both sides of this
interaction must be present. In addition, good understanding and knowledge of the course of the disease is pivotal.
These factors reflect on patient as following the management plan provided by the physician, which aims to control
blood sugar levels, and then follow screening tools to detect early silent stages of microvascular complications
including neuropathy [7].

Family physicians indeed are the first line, not only in detecting diabetic neuropathy, but also in educating patients,
managing it and preventing its complications through being proactive. Patient’s knowledge about their disease is
pivotal, but what is as important is the primary care physician's knowledge. Physicians represent the most
trustworthy source of information and will ensure proper education of their patients. Being aware as a family doctor
will facilitate delivering information and providing proper care, which yields better outcomes. Studies have clearly
shown that physician attitude and beliefs towards treatment are as important as their medical knowledge in
achieving good adherence to therapy and as a consequence, better outcomes. In fact, there is a direct proportional
relationship between patients’ adherence to therapeutic regimen and the attitude of their treating physicians [8].
With all the previously mentioned facts, it is clear that assessing knowledge, attitude and practice of family
physicians towards diabetic neuropathy in Saudi Arabia is indispensable in order to achieve the best care possible to
diabetics. This study aimed to assess the knowledge, attitude and practice of family physicians towards diabetes
neuropathy in Riyadh, Saudi Arabia, 2023.

Methods:-

Study Design

This is an analytical cross-sectional study, which usedan electronic form of a structured questionnaire for data
collection.

The study was carried out in the primary health care centers in Riyadh city. Riyadh city is the capital of Saudi
Arabia. The total population in Riyadh exceeds eight million people (stats.gov.sa) [9]. There are (447) primary
health care centers in Riyadh [10].

Study population

Family physicians were the target population in our study. All family residents, specialists, fellows and consultants
working in Riyadh city during the year 2023 were eligible for inclusion in our study. Interns, general physicians,
rotators from other cities having less than 6 months rotations in Riyadh city were excluded from the current study.

According to the statistical yearbook of the ministry of health (MOH) of Saudi Arabia, there are (1,308) family
physicians of both genders in Riyadh city at the year 2018. Using an online tool
(http:/lwww.raosoft.com/samplesize.html), the sample size was calculated at a 5% margin of error, 95% confidence
interval (Cl), 50% response rate and (1,308) as a reference population. The calculated sample size was (298). An
increase of 10% in the sample was done to increase the study power.
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Data collection

The data collection tool was adopted from literature. Different studies resembling our objective were included to
design the data collection tool [11-13]. After sorting and removing repeated questions, the adopted tool was
reviewed by two experts in the community medicine to ensure face validity for the new version. Content validity
was improved by the inclusion of diagnostic, therapeutic and preventive items in the final version to cover the whole
concept of diabetic neuropathy.

The questionnaire included four sections; the first section inquired about sociodemographic data and number of
diabetic patients seen per week, the other three sections included items of knowledge, attitude, and practice.

Data were collected using an online form. The link was sent to all the family physicians who were eligible to
participate. The returned forms were sorted and coded using Excel software.

Data Analysis

The data analysis was done using the statistical package for the social sciences (IBM Corp. Released 2021. IBM
SPSS Statistics for Macintosh, Version 29.0. Armonk, NY: IBM Corp). Categorical variables were summarized
using proportions and frequency tables, while continuous variables were summarized using median and interquartile
range (IQR) after testing for normality using Kolmogorov—-Smirnov and the Shapiro—Wilk tests. Cronbach's alpha
test was used for the components of the questionnaire and revealed 0.32 for knowledge questions, 0.79 for attitude
items, and 0.79 for practice items. Attitude and practice components were minimized to improve the reliability
questions. Non-parametric (Mann-Whitney and Kruskal-Wallis) tests were used to compare between the groups in
regard to the total scores of knowledge, attitude, and practice. The level of significance was set at 0.05.

Ethical consideration

An ethical approval was obtained from the ethical committee of King Saud Medical City Research Center (H1RI-
05-Jan23-01). The questionnaire included an invitation letter explaining the research purpose to gain consent from
the participants. All the data were handled with confidentiality and used for research purposes only.

Results:-

The analysis included a total of (319) responses from family physicians. The median and IQR of age were 28 (27-
29). Males represented 58.9%, and the majority (98.1%) were Saudis. Senior residents represented the majority with
55.5%, while consultants accounted for only 3.1%. More than half (53%) were interested in joining a diabetology
fellowship. See the demography and clinical-related variables in (Table 1).

The participants were asked a total of 10 knowledge questions. Regarding risk factors, the majority have identified
common risk factors except for tall height, which was correctly answered by only 5.3%. The majority (67.4%) were
also able to identify the medication prescribed to prevent diabetic neuropathy. Regarding the nature of abnormality
in DN patients, 95% chose sensory, 65.5% chose autonomic, and 47.3% chose motor. Knowledge total scores were
calculated out of a total score of 10. While the knowledge scores ranged form two to 10, the median and IQR for
knowledge were (7, 6-8). Attitude scores had a median and IQR of (15, 12-15), and practice scores had a median
and IQR of (14, 12-15). See the responses of knowledge questions in (Table 2).

Further questions included three statements measuring the attitude and five statements measuring the practice of
family physicians towards diabetic neuropathy. The majority (69%) strongly agreed to educate the patients about
DN as a complication of diabetes mellitus. Similar proportion (64.9%) strongly agreed to reviewing the management
plan for patients diagnosed with DN. Regarding practice, while always screening for DN was indicated by more than
half of the patients (55.8%), the majority (72.4%) of the physicians indicated always screening for other
complications upon the diagnosis of DN. See the attitude and practice responses in (Table 3).

Demography was tested with the total scores of knowledge, attitude, and practice. Age was significant positive
correlation with knowledge scores (r=0.224, P-value<0.001). While advanced age was correlated with lower attitude
(r=-0.162, P-value=0.004), and lower practice scores (r=0.137, P-value=0.014).

Males showed significantly higher score in knowledge schools (P-value=0.010), while females had significantly

higher practice score (P-value<0.001). Knowledge scores was highest among consultants, followed by junior
residents (P-value<0.001). While attitude and practice scores were variable across the different positions of family
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physicians. Furthermore, knowledge, attitude, and practice scores showed significant variable differences across the
groups of number of diabetic patients seen per week and years of experience. See the related results in (Table 4).

N %
Gender Male 188 58.90%
Female 131 41.10%
Nationality Saudi 313 98.10%
Non-Saudi 6 1.90%
Region North Riyadh 122 38.20%
South Riyadh 70 21.90%
East Riyadh 78 24.50%
West Riyadh 49 15.40%
Current position Junior resident 62 19.40%
Senior resident 177 55.50%
Specialist 46 14.40%
Fellow 24 7.50%
Consultant 10 3.10%
Experience years 1-2 years 56 17.60%
3-4 years 189 59.20%
5-6 years 48 15.00%
> 6 years 26 8.20%
How many diabetic patients | Less than 10 37 11.60%
(approximately) do you see each week? 10-20 patients 182 57.10%
21-30 patients 46 14.40%
More than 30 patients 54 16.90%
Do you have an interest to enter | No 150 47.00%
diabetology fellowship? Yes 169 53.00%
Table 1:- Demographic characteristics and experience of the participated family physicians.
True (%) False (%)
Risk factors
Poor glycemic control 317 (99.4%) 2 (0.6%)
Advanced age 302 (94.7%) 17 (5.3%)
Hypertension 256 (80.3%) 63 (19.7%)
Smoking 261 (81.8%) 58 (18.2%)
Tall height 17 (5.3%) 302 (94.7%)
Type of neurological damage
Sensory 303 (95%) 16 (5%)
Motor 151 (47.3%) 168 (52.7%)
Autonomic 209 (65.5%) 110 (34.5%)
Prevention and diagnosis
What is the drug used to prevent diabetic neuropathy? 215 (67.4%) 104 (32.6%)
How to diagnose diabetic neuropathy? 118 (37%) 201 (63%)
Table 2:- Responses of family physicians to items of the knowledge section.
Attitude
Strongly | Disagree | Neutral | Agree Strongly
disagree agree
1. | would educate my patients about diabetic | 0 (0%) 1(0.3%) | 40 58 (18.2%) | 220
neuropathy as a complication of their condition (12.5%) (69%)
2. | would review the management of diabetes in | 0 (0%) 1(0.3%) |35 76 (23.8%) | 207
patient diagnosed with diabetic neuropathy (11%) (64.9%)
3. 1 would screen all diabetics for diabetic | 1 (0.3%) | 1(0.3%) | 50 73 (22.9%) | 194
neuropathy (15.7%) (60.8%)
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Practice
Never Rarely Sometimes | Always
1. | educate my patients about diabetic neuropathyas a | 0 (0%) 1(0.3%) | 114 (35.7%) | 204
complication of their condition. (63.9%)
2. | review the management of diabetes in patient diagnosed | 1 (0.3%) | 3(0.9%) | 82 (25.7%) | 233
with diabetic neuropathy (73%)
3. I screen all diabetics for diabetic neuropathy 0 (0%) 22 119 (37.3%) | 178
(6.9%) (55.8%)
4. 1 counsel the patients about the risk factors of diabetic | 0 (0%) 3(0.9%) | 92 (28.8%) | 224
neuropathy (70.2%)
5. 1 screen for other complications if my patient has diabetic | 0 (0%) 7(2.2%) | 81(25.4%) | 231
neuropathy (72.4%)
Table 3:- Participants responses to the items of attitude and practice sections.
Knowledge Attitude Practice
(mean rank) (mean rank) (mean rank)
Gender
Male 170.8 153.8 144
Female 144.5 168.9 182.9
P-value* 0.010 0.122 <0.001
Interest in diabetology fellowship
Yes 143.9 187.8 196.9
No 178.1 128.6 118.5
P-value* <0.001 <0.001 <0.001
Current position
Junior resident 201.5 115.9 126.9
Senior resident 142.6 171.2 177.5
Specialist 156.9 183.3 172.4
Fellow 164.8 169.3 101.8
Consultant 214.3 105.2 139.1
P-value** <0.001 <0.001 <0.001
Diabetic patients per week
Less than 10 patients 155.1 147.1 119
11-20 patients 149.3 152.9 164
21-30 patients 170 158.6 172.5
More than 30 patients 190.9 193.9 163.9
P-value** 0.022 0.014 0.026
Years of experience 0.014 0.026
1-2 years 191.7 123.1 130.9
3-4 years 141.8 173.5 173.6
5-6 years 182.2 158.3 121.6
More than 6 years 182.9 144.5 194.5
P-value** <0.001 0.001 <0.001

Table 4:- Association between knowledge, attitude, and practice with other demography and clinical experience
*P-value calculated using Mann-Whitney test
**P-value calculated using Kruskal-Wallis test

Discussion:-

The prevalence of diabetes is rapidly increasing worldwide, becoming a major health issue and imposing a
significant burden on healthcare systems (14). As a consequence, diabetic neuropathy, a common and debilitating
complication of diabetes, is expected to rise in prevalence (15). The literature has widely discussed the relationship
between diabetes and diabetic neuropathy, emphasizing the role of glycemic control in preventing and managing this
complication, which can adversely affect patients' quality of life (16). In this context, family medicine physicians
play a crucial role in delivering primary care to diabetic patients, as they are ideally positioned to provide
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comprehensive, patient-centered care, addressing the medical, psychological, and social aspects of the disease (17).
By adopting a holistic approach, family physicians can effectively manage, treat, and prevent complications such as
diabetic neuropathy, promoting better health outcomes and improving patients' quality of life (18).

The present study sheds light on the family physician's knowledge, attitudes, and practice toward diabetic
neuropathy. The majority of our participants demonstrated a good level of knowledge with a median score of (7/15),
which was not limited to the clinical aspect of the condition but also encompassed a preventive perspective. These
findings are consistent with previously published studies that have reported good knowledge levels among
participants regarding diabetes and its complications (19,20). Furthermore, the study revealed that most participants
agreed with the importance of screening, educating, and counseling diabetic patients for diabetic neuropathy. Such
interventions have been shown to increase patients' knowledge, improve their acceptance of the disease and
adherence to treatment, and ultimately enhance their quality of life (21,22). Thus, family physicians can play a vital
role in promoting patient education, providing tailored counseling, and raising awareness about diabetic neuropathy,
which can lead to better health outcomes and improved quality of life for their patients.

In order to provide a deeper understanding of how family physicians perceive diabetic neuropathy, and how they
apply their knowledge and skills to manage it effectively, one interesting finding was the correlation between age
and knowledge. It was found that older physicians had a greater level of knowledge about diabetic neuropathy,
which suggests that experience plays a significant role in enhancing knowledge. However, age was negatively
associated with attitude and practice scores, indicating that older physicians may not be as active in their approach to
managing and treating diabetic neuropathy. On the other hand, multiple studies observed that shorter experience
durations were significantly associated with higher knowledge scores than longer experience durations (23,24).
Another noteworthy finding was the difference in scores between male and female physicians. While male
participants scored higher on knowledge, female participants scored higher on practice. This suggests that there may
be differences in the way male and female physicians approach the management and treatment of diabetic
neuropathy. In comparison to our findings, male physicians were found to have higher overall knowledge, attitude,
and practice scores (24).

When interpreting our findings, it is essential to acknowledge some of the limitations. Firstly, it is important to note
that the study was conducted in a single region of Saudi Arabia. Therefore, caution must be taken when generalizing
our findings to other regions. Also, the reliability of the knowledge component items was lower than the standard
coefficient, which may have impacted the results of knowledge levels among our participants. Nevertheless, our
study provides valuable insights into the knowledge levels of family physicians in Saudi Arabia and highlights the
need for further research on this topic. Moreover, our investigation is the first of its kind to focus specifically on
diabetic neuropathy among family medicine physicians in Saudi Arabia, making it a significant contribution to the
field.

Conclusion:-

Family practitioners in Riyadh showed high levels of knowledge, attitude, and practice. The median scores for
knowledge, attitude, and practice were as follow; 7/10, 15/15, and 14/15, respectively. The majority of our
participants would screen, counsel, and educate their patients regarding diabetic neuropathy. Higher age was
correlated with higher levels of knowledge and lower levels of attitude and practice. Males performed better in the
knowledge component while females had higher practice scores. Further national, multi-centered study will provide
a further understanding of knowledge, attitude, and practice of diabetic neuropathy among family medicine
physicians. While the levels of knowledge and practice were satisfactory among family physicians, patients
education should be considered to improve glycemic control and adherence to preventive measures of diabetic
neuropathy.
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