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Abstract
Introduction: When it comes to non-communicable diseases like diabetes, inadequate knowledge, attitude, and practice
are often linked to poor health outcomes. This study aims to assess the patients’ knowledge, attitude, and practice (KAP)
of diabetes in the outpatient department of a university teaching hospital in Saudi Arabia. Methodology: In this cross-
sectional study, diabetes type 2 patients attending outpatient departments at a university teaching hospital, Riyadh, were
assessed regarding their knowledge, attitude, and practice toward diabetes using a validated KAP scale. Descriptive and
inferential analysis was done to determine the factors associated with KAP score using SPSS version 26.0 software (SPSS
Inc., Chicago, IL, U.S.). Results: Males made up 69.7% of the sample (n = 165), while 56.9% were between the ages of 41
and 75. The level of knowledge and practice had “good” in 37.6%, and 47.9%, respectively, but level of attitude had
“positive” in 30.9% of patients. The association between knowledge tier and gender (p0.014) and insurance status
(p0.008), respectively, was shown to be significant. However, the attitude tier was only significantly associated with gender
(P = .003). The practice tier also showed a significant age association (P = .049). As regards, the mean scores for diabetes-
related knowledge were higher only among insured participants (P = .03) than for other participants’ sociodemographic
factors. Meanwhile, the mean attitude scores were also higher among males (P = .006) than for other sociodemographic
characteristics. A comparison of the participants’ sociodemographic characteristics found no statistically significant
variations in practice scores. Conclusion: Unfortunately, this study found that outpatient diabetes patients had in-
sufficient knowledge, practice, and a negative attitude toward diabetes type 2. This imposes a great burden on healthcare
workers and hence the healthcare system to improve patient scores via diabetes education programs or pharmacist-led
patient counseling initiatives.
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What do we already know about this topic?
Educating diabetes patients has been shown to have positive effects on their clinical results and quality of life. Patients and
healthcare professionals who could not make lifestyle changes might reduce diabetes-related morbidity and mortality
because of a lack of knowledge, attitude, and practice in type 2 diabetes management.

How does your research contribute to the field?
The findings of this research cannot be generalized, but they do place significant pressure on healthcare personnel and
hence the healthcare system to improve patient scores via diabetes education programs or pharmacist-led patient
counseling efforts.

What are your research’s implications toward theory, practice, or policy?
Provides an assessment of diabetics’ knowledge, attitudes, and behaviors at a Saudi teaching university hospital where a
large number of interns can be seen as a cornerstone of improving health outcomes, particularly for non-communicable
diseases such as diabetes mellitus.

Introduction

Diabetes mellitus (DM) has been more common in developed
and developing countries during the last several decades.1–3

According to WHO estimations, Saudi Arabia ranks second in
the Middle East and seventh globally for DM prevalence.1,2

According to the International DM Federation (IDF), 463
million people worldwide have DM. Of them, 55 million live in
MENA countries, and the number is expected to increase to 108
million by 2045.4 The prevalence of DM was projected to be
18.3% in Saudi Arabia, 16.3% in the United Arab Emirates
(UAE), 17.2% in Egypt, and 12.7% in Jordan.5

DM is the cardinal reason for death all around the world.6

Out of 3.7 million deaths connected to blood glucose levels in
2012, DM was the immediate reason for 1.5 million passing
worldwide and the extra 2.2 million passing were caused by
the growing risk of cardiovascular and other diseases as a
consequence of hyperglycemia. It expected for DM to end up
the seventh driving reason for death by 2030.6,7 In Saudi
Arabia, diabetes mellitus has turned out to be progressively
clear in the last two decades because of emotional changes in
the way of life.7

DM and its consequences have grown to be a major public
health issue. The majority of diabetes-related morbidity and
death is caused by cardiovascular disease.8 When compared to
those without diabetes, people with diabetes have a two- to four-
fold higher risk of cardiovascular events. When it comes to
diabetes individuals, cardiovascular disease may account for as
much as 80% of their early excess mortality.9

Knowledge of this notably prevalent illness is critical for
early diagnosis and management.10 Patients who knew more
about their disease had a positive perspective and practiced
healthy habits, which enabled them to present sooner in the
course of their illness. Furthermore, patients who were unaware
of their disease risk had less control over those predictors.11

Living with diabetes needs knowledge and experience
gained through time. Diabetes patients need to be educated
on self-care skills, and this is a prerequisite for effective

diabetes control. Insufficient patient education on diabetes
and related topics leads to unanswered questions, anxiety,
distrust, and anger. Educating diabetes patients has been
shown to have positive effects on their clinical results and
quality of life.12 Patients and healthcare professionals who
could not make lifestyle changes might reduce diabetes-
related morbidity and mortality because of a lack of
knowledge, attitude, and practice in type 2 diabetes
management.13

As for Saudi Arabia being one of the countries currently
undergoing rapid development, it is faced with the challenge of
the increase in the number of diabetic patients. Earlier reports
found various factors, such as sociodemographic, knowledge of
the disease, and early diagnosis, are thought to influence the
prevalence of DM. A recent Saudi study found that most in-
dividuals had never monitored their blood glucose levels
and one-third of participants thought alternative medicine
might manage diabetes.14 Another Saudi study revealed the
positive patient attitude toward the disease was connected
with health-related quality of life (HRQoL) and that most
respondents felt in charge of their treatment.15 However,
managing or diminishing the incidence of diabetes neces-
sitates assessing the general knowledge, attitude, and be-
havior of people with diabetes. Thus, it is essential to
evaluate DM’s knowledge, attitude, and practice among
diabetic outpatients visiting a tertiary hospital. Furthermore,
such data is vital to designing public health regulations with
specific national implementation. Therefore, we designed
this study is to assess the knowledge, attitude, and practice
among people with diabetes among outpatients visiting a
university teaching hospital in Riyadh, Saudi Arabia.

Materials and Methods

Study Design and Population

A cross- sectional self-administered survey study was con-
ducted at a university teaching hospital, a tertiary teaching
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hospital in Riyadh, Saudi Arabia, between May and October
2018. The study setting hospital is multi-disciplinary facility
with general and subspecialty medical services that provides
primary, secondary care, and tertiary care to its patients. It
includes a designated outpatient and inpatient facilities with a
specialized diabetes clinic. Two well-trained researchers
conducted the questionnaire in all instances to guarantee
consistency. We included all outpatient diabetics who at-
tended the endocrinology clinic during the study period.
Patients aged >18 years and having at least 6 months of type
2 DM history were recruited in the study, while type 1 DM,
gestational DM, and mentally ill patients were excluded.
Furthermore, prior to data collection, ethical approval was
obtained from the College of medicine at university
teaching hospital (Research project reference number:
E-16-1903). Patients who fulfilled the study’s requirements
were recruited with informed consent and assured that their
data would be kept private and used only for research
reasons.

Design of the Questionnaire

The questionnaire used for this study was prepared based on
previous studies published in a similar context as well as
including additional questions based on local diabetic atti-
tudes and practices that were deemed relevant.16–18 The
questionnaire is composed of 2 sets, the first of which focuses
on the patient’s demographics, such as age, gender, em-
ployment position, educational attainment, and smoking
habits. The second section of the questionnaire was devoted
to questions about KAP (knowledge, attitude, and practice).
A Knowledge, Attitudes, and Practices (KAP) survey is a
quantitative approach for gathering quantitative and quali-
tative data. KAP survey discloses what was stated, but there
may be significant gaps between what was said and what was
done. It consists of 20 questionnaires, the first eight items of
which are knowledge-wise assessments with multiple options
about DM symptoms, complications, treatment plans, blood
glucose control, food habits, and foot care problems. Six
diabetes-related attitudes were evaluated, including the im-
portance of managing DM symptoms such as glucosuria and
ketonuria, as well as achieving and maintaining ideal body
weight. Another six diabetes-related practices completed the
KAP questionnaire, including the frequency of blood glucose
testing, blood pressure monitoring, regular exercise, and,
finally, the frequency of participating in DM education
programs, are explored.

The questionnaire was translated into Arabic by an in-
dependent professional translator, and experts in the field
were asked to independently evaluate the questionnaire’s
validity by noting the appropriateness of the questions. After
that, we validated the questionnaire through a random se-
lection of 10 patients to check for the reliability test. Cron-
bach’s alpha was found to be .81.

Each knowledge, attitude, and practice question were
assigned a point value of one (1) for a correct response and
zero (0) for erroneous ones. We established two tiers of either
knowledge, attitude, or practice scores depending on par-
ticipants’ responses:

Good knowledge is shown when patients answer
knowledge questions with a mean score higher than or equal
to six, while poor knowledgeable patients are those who
answer knowledge questions with a mean score of less than
six.

Good practice is shown when patients answer practice
questions with a mean score higher than or equal to four,
while poor practicing patients are those who answer practice
questions with a mean score of less than four.

Positive attitude is shown when patients answer attitude
questions with a mean score higher than or equal to four,
while negative attitude, patients are those who answer attitude
questions with a mean score of less than four.

Data Management

Data extraction is a crucial step in the research process and
involves careful examination of complete and incomplete
answered questionnaires.19 In the current study, data were
checked for accuracy and completeness and any missing,
incomplete, or invalid responses were excluded from the study.

Data Analysis

Categorical data are presented as frequency and percentage.
Continuous data were presented as medians and interquartile
ranges (IQRs) or means and standard deviation (SD). The
association between the categorical variables and either
knowledge, attitude, or practice tiers was assessed using a
chi-square test and analysis of variance (ANOVA) to compare
their score means. Statistical significance was determined for
all analyses by a P-value less than .05. The data were ana-
lyzed using the SPSS version 26.0.

Results

The study enlisted the participation of 300 patients. Sixty-five
participants had incomplete responses, 33 patients dropped
out of the research for unknown reasons, and a total of 135
responses were excluded from the study. Overall, included
responses in this study are 165, giving a response rate of 55%.
Among the enrolled patients in the study, more than half
(69.7%) were males, while one-third of them, 50 (30.3%),
were females. Of the patient’s, 73 (44.2%) were university
graduates, while 33 (20%) completed high school and 19
(11.5%) were primary school or lesser. Approximately half,
77 (46.7%) were employed. The detailed responses for the
demographics were illustrated in Table 1.

Almost 71% of patients, 117 (70.9%), reported diabetes-
related symptoms such as frequent urination, increased thirst,
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hunger, and frequent tiredness, with delayed healing of
wounds. Moreover, the majority of them confessed, 124
(75.2%), that DM may worsen the risk of heart attack, stroke,
eye, and kidney problems. The most common lifestyle
modifications required by diabetic patients identified in
this study are avoiding smoking, alcohol, and fatty foods
87 (52.7%). The most important factors that help in proper
glycemic control are planned diet, physical activity, and
medication 121 (73.3%). Unfortunately, the minority of
them are knowledgeable about the diabetic diet, 14
(14.5%). Detailed responses of participants toward DM
knowledge are presented in Table 2, which also shows that
the median [IQR] of knowledge score is toward the high
tier by 6 [5–7].

About the attitude of participants toward DM, the majority
of them agreed that limitation of symptoms 115 (69.7%),
absence of glycosuria, absence of ketonuria 66 (40%),
keeping prescribed insulin refrigerated 67 (40.6%), stop
smoking by diabetics 54 (32.7%), and achieving a healthy
body weight 35 (21.2%) was pivotal for diabetics. Detailed
responses of participants toward DM attitude are presented in
Table 3, which also shows that the median [IQR] of attitude
score is toward the low tier by 3 [2–4].

A 4-point Likert scale was utilized to force participants to
choose their disease practice frequency for blood glucose 72
(43.6%) and blood pressure monitoring 22 (13.3%), exer-
cising 62 (37.6%), attending diabetes educational programs
49 (29.7%), forgetting medicines 87 (52.7%), and how to
cope with missed doses 71 (43%). Detailed responses of
participants toward DM attitude are presented in Table 4,
which also shows that the median [IQR] of practice score is
toward the low tier by 3 [2–4].

The association of different tiers of knowledge, attitude,
and practices to participants’ demographics showed a sig-
nificant association between knowledge tier and both gender
(P <.014) and if the patient is insured or not (P = .008).
Meanwhile, attitude tier showed this significance only with
gender (P = .003). Finally, practice tier illustrated a significant
association with age categories (P = .049) and almost sig-
nificance with educational level (P = .050) Table 5.

Regarding the distribution of participants’ diabetes-related
knowledge, attitude, practice, and belief levels, 103 (6.2.4%)
cases had poor knowledge scores. In contrast, the majority of
the cases, 114 (69.1%), had negative attitude scores, and more
than half of the patients, 86 (52.1%), had poor practice scores,
as shown in Tables 2, 3, and 4, respectively.

Also, it can be shown in Table 5, the mean scores for
diabetes-related knowledge, attitude, and practice were sig-
nificantly higher only among insured participants (P = .03)
than the mean knowledge scores for other participants’’
sociodemographic variables. Moreover, the mean scores for
diabetes-related knowledge, attitude, and practice were sig-
nificantly higher only among males (P = .006) than the mean
attitude scores for other participants’ sociodemographic
variables. Finally, the mean scores for diabetes-related

knowledge, attitude, and practice revealed no statistically
significant differences in practice scores across various so-
ciodemographic factors of the participants.

Discussion

In this modern era of society, the prevalence of commu-
nicable diseases is on the rise, including DM, and when it
comes to diabetes prevalence, the WHO has ranked Saudi
Arabia the seventh in the world and second in the Middle
East.16,20–22 As the American Diabetes Association (ADA)
has always said, clinical treatment, self-care behaviors, and
patient education are critical to preventing chronic problems
associated with this public health issue and managing it
effectively.23

In this study, patients were asked to fulfill questions on
several fundamental characteristics of diabetes, such as their
knowledge, attitude, and habits toward their disease. 117
(70.9%) of the participants correctly identified diabetes-
related symptoms such as frequent urination, increased
thirst, hunger, fatigue, and delayed wound healing, which is
comparable to Abougalambou et al. 2019’s research where
81% of participants properly identified diabetes symptoms.24

On the other hand, our study results are better than the one has
done among Nepalian diabetics who reported 37.9% of the
participants only identified correctly diabetic symptoms.25

Nevertheless, the median knowledge score of participants in
this study was 6 and more than 62% toward the poor tier. The

Table 1. Demographic characteristics of the participants (n =
165).

Patient character N (%)

Gender
Male 115 (69.7)
Female 50 (30.3)

Age (Years)
18–30 30 (18.2)
31–40 49 (29.7)
41–75 62 (37.6)
>75 24 (14.5)

Educational level
Primary school or less 19 (11.5)
Intermediate school 40 (24.2)
High school 33 (20)
Bachelors or advanced degree 73 (44.2)

Working status
Employed 77 (46.7)
Unemployed 88 (53.3)

Insurance status
Yes 70 (42.4)
No 95 (57.6)

Smoking
Smoker 150 (90.9)
Non-smoker 15 (9.1)
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Table 4. Mean practice score, tiers, and patient frequency distribution by diabetes practice questions (n = 165).

Practice question

Correct
responses
n (%)

Practice tier n (%) Practice score
median [IQR]
mean ± SDGood Poor

1. How frequent should diabetic patients measure their blood
glucose level?

72 (43.6)

79 (47.9) 86 (52.1)
3.4 ± 1.3 3

[2-4]

2. How frequent should diabetic patients measure their blood
pressure?

22 (13.3)

3. How frequent should diabetic patients exercise weekly? 62 (37.6)
4. How frequent do you miss your diabetes medications? 87 (52.7)
5. How do you deal with missed oral diabetes medication? 71 (43)
6. How often do you attend diabetes education programs
yearly?

49 (29.7)

Table 2. Mean knowledge score, tiers, and patient frequency distribution by diabetes knowledge questions (n = 165).

Knowledge question

Correct
responses Knowledge tier n (%) Knowledge score

median [IQR]
mean ± SDFrequency % Good Poor

1. Symptom (s) of DM is/are (polyuria, polydipsia, increased
tiredness, and slow healing of wounds)

117 70.9

62 (37.6) 103 (62.4)
5.3 ± 2.5 6

[5-7]

2. Complication (s) of DM is/are (heart attack, stroke, eye, and kidney
problems)

124 75.2

3. Important factors that help in controlling blood sugar (planned
diet, regular exercise, or medication adherence)

121 73.3

4. Life style modification required for diabetic (weight reduction and
stop smoking or alcohol)

87 52.7

5. Diet for diabetics (rich in green leafy vegetables, dietary fibers or
low in sugar, oil, and fats)

24 14.5

6. For proper foot care, a diabetic patient (Inspection and cleanliness,
proper footwear, or barefooted)

158 95.7

7. Treatment of DM comprises (antibiotics, antidiabetics, blood
transfusion, or intake of bitter vegetables)

104 63

8. DM related vascular damage (microvascular, macrovascular, or both) 141 85.5

Table 3. Mean attitude score, tiers, and patient frequency distribution by diabetes attitude questions (n = 165).

Attitude question

Correct responses Attitude tier n (%) Attitude score
media [IQR]
mean ± SDFrequency % Positive Negative

1. Limitations of symptoms 115 69.7

51 (30.9) 114 (69.1) 2.9±1 3[2–4]

2. Absence of glycosuria 83 50.3
3. Absence of Ketonuria 66 40
4. Achieving and maintaining ideal body weight 35 21.2
5. Storage of prescribed insulin in the refrigerator? 67 40.6
6. How important is smoking cessation for diabetics? 54 32.7
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median knowledge score for diabetes was 10 (good knowl-
edge range 9–17), according to Al-Yahya et al.18 The average
knowledge score for DM was good among our participants,
which is comparable with another research performed in Fiji
by Zibran et al., who found a good level of knowledge with a
mean knowledge score of 23.3 out of 30 (SD 3.25).26 In India,
on the other hand, John et al. found that 58% of their sample
lacked good knowledge.11 These discrepancies in knowledge
on DM across studies might be explained by changes in the
participants’ sociodemographic, their educational level, and
the amount of knowledge about diabetes that was available at
the time.

In the current research, the majority (75.2%) of the pa-
tients knew that DM damages the heart, brain, eye, and
kidneys, which is better than the earlier two studies by
Bimani et al. and Endale and Teni.27,28 However, these
findings were similar to previous findings by Abouga-
lambou et al. who reported 82% of patients identified it
correctly.24 Planned diet, regular exercise, and medication
adherence are considered as crucial measures to regulate
blood glucose levels by the vast majority of patients
(73.7%). Studies in Malaysia and the United Arab
Emirates29,30 found that participants had a higher under-
standing of exercise-related issues, but Hashmi found that
only 9% of patients recognized that weight loss is a vital
control option.31 In our research, only 51 patients (30.9%)
showed a positive attitude toward diabetes. Srinivasan and
his colleagues explored 29.2% of patients with a positive
attitude toward diabetes.11 In contrast, Hussain R et al.
reported that 53.8% of diabetics had a positive attitude
toward diabetes.32 When compared to the participants in
Hussain’s R et al., Srinivasan et al., and Rani PK et al. were
found to have comparable practice patterns in 57.6%,
54.9%, and 48.45% of the participants, respectively.11,32,33

Regrettably, scores of knowledge, attitude, and practice
obtained from this study were less than half of the partici-
pants. These findings concede with what was concluded by
Naheed34 when he stated that the knowledge, attitude, and
practice scores were low in most areas of diabetes care.34

Nevertheless, many other studies found higher knowledge,
attitude, and practice score compared to our results.24,35,36

One reason for the disparity might be the fact that physicians
spend less time with their patients, there are less structured
diabetes education facilities, and the media has a diminished
role.

In this study, one-third of the participants found good
knowledge of DM, 37.6%. These results were similar to the
previous studies by Binhemd in 1992 and Almalki et al. in
2017 among diabetic patients.37,38 However, the current
study results were better than an earlier study by Al-Aboudi
et al. who found 14.7% of the participants reported poor DM
knowledge.39 Meanwhile, the knowledge of DM is different
with respect to different study populations,40,41 for instance, a
previous study by Wajid et al. reported 43.1% of the diabetic
knowledge, among pharmacy students, which is better than

current study findings. Additionally, a recent study from
western region of Saudi Arabia reported lack of knowledge
and awareness of DM among Saudi population.41 Quaresima
et al. stated that awareness of gestational diabetes mellitus–
related fetal-maternal hazards is critical for optimum
compliance among vulnerable mothers. Therefore, they de-
veloped a comprehensive post-diagnosis counseling program
that addresses GDM incidence, pathogenesis, risk factors,
fetal and maternal hazards, and treatment.42 Patients and the
general public benefit significantly from the health education
offered by primary healthcare centers (PHCs). Health edu-
cation must enable and inspire individuals to make educated
choices about their healthcare activities. The anticipated
impact on public health might pose significant problems to
healthcare systems and economies, particularly in quickly
emerging nations such as Saudi Arabia. Individuals of re-
productive age who have uncontrolled diabetes mellitus may
develop long-term complications typically linked with higher
morbidity and mortality. Therefore, additional efforts are
required to educate patients about the importance of DM
management to achieve optimum health outcomes in Saudi
Arabia.

Conclusions

Diabetes education is critical for controlling the disease
and reducing the incidence of diabetes-related compli-
cations, where patient education, awareness of the disease,
and importance of regular screening and follow-up will
likely increase patient compliance to follow-up visits,
which may help in controlling the disease and improving
its outcome.
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