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Introduction: Type 2 diabetes mellitus (T2DM) is increasing worldwide and Saudi
Arabia (SA). The diabetes clinics and hospital emergencies in Makkah region receive
increased numbers of patients with T2DM complications, especially during Hajj and
Umrah seasons. Enhancing self-management in patients with T2DM can improve their
daily practice and reduce the risk of associated complications and their referrals towards
hospital emergencies. Additionally, pharmaceutical intervention and drug compliance are
essential for the management of T2DM complications. Self-management can be assessed
by measuring the patient’s knowledge, attitude, and practice (KAP) towards T2DM. This
study aims to measure KAP levels of self-management of T2DM and the pharmaceutical
outcomes among patients in Makkah region, SA.
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Materials and methods: This is a cross-sectional study of patients with T2DM conducted
for four months between January 2020–April 2020. Individuals completed a validated online
administered questionnaire using the Survey Monkey website. Data collectors approached
potential participants at locations including; governmental hospitals, leisure centers, and
shopping malls. Descriptive analysis included frequency and percentage for categorical
variables, and mean and standard deviation (SD) for continuous variables. In addition, the
Chi-square test was used to test for association between two categorical variables.
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Results: A total of 400 patients with T2DM with a mean age of 45 years (range 18-80
years) were surveyed. Eighty percent of participants reported a good knowledge of T2DM;
however, they also reported a poor attitude (65%) and practice (62%). Participants of the
old cohort group provided higher significant knowledge responses associated with the
HbA1C measurement (P<0.05) and the effect of T2DM on five organs in the body (P<0.05)
than the young cohort group. The most used antidiabetic medication classes among the
patients were Metformin-Glucophage with 65% of the patients and Sitagliptin-Januvia with
45%. In comparison, Liraglutide-Victoza was used with a lower percentage of only 25%,
and Ertugliflozin-Steglatro was the lowest antidiabetic used with only 15% of the patients.
Conclusion: The patient’s good knowledge of T2DM disease was not reflected in the
patient’s attitude and practice towards T2DM. Therefore, the local health authorities need
to implement health education and awareness of clinical pharmaceutical programs with
the help of clinical pharmacists to improve patient’s self-management towards T2DM.
Furthermore, the local health authorities may increase the application of GLP-1 analogs,
which is highly recommended for the treatment of T2DM that reduces the risk of T2DM
complications.
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Introduction
Type 2 diabetes mellitus (T2DM) is a clinical syndrome of
disordered carbohydrates, fat, and protein metabolism. This condition
results from an absolute or relative deficiency of insulin and a defect in
insulin action known as insulin resistance (IR).1 T2DM is characterized
by chronic hyperglycemia and dyslipidemia, and it contributes to
developing microvascular complications, cardiovascular disease
(CVD), and renal disease.2 The Middle East has a high prevalence of
T2DM due to the development and changes in diet patterns and rapid
economic expansion.3 In Saudi Arabia (SA), the Ministry of Health
(MOH) stated that T2DM prevalence is about 2.5 million, and the rate
is increasing.4
Submit Manuscript | http://medcraveonline.com
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Self-management through medication adherence, healthy lifestyle
habits, behavior changes, and physical activity are essential for
preventing and controlling T2DM complications.5-8 Therefore, one
treatment approach for improving glycemic control in T2DM is
enhancing patients’ self-management with T2DM.9,10 In addition,
the pharmaceutical intervention and patient’s compliance are vital
to improve glycemic control and manage the T2DM complications,
and using the most recent approved antidiabetics classes is essential,
especially in terms of replacing the previously identified ones with
multi-antidiabetic actions such as Glucagon-like-peptide-1 analogs,
i.e., Liraglutide (Victoza)11 and Sodium-glucose co-transporter-2
(SGLT2) inhibitors, i.e., Ertugliflozin (Steglatro).12
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Makkah city is globally known as the Holy Capital regarding
the Islamic religion, and millions of pilgrims and worshipers arrive
monthly to Makkah during Hajj and Umrah seasons.13 Therefore, there
is a noticed increase in patients with T2DM complications who are
admitted to diabetes health clinics and hospital emergencies.4 Thus,
high self-management levels regarding T2DM are highly required
for the patients living in Makkah region. This will be reflected in
their daily practice by maintaining and avoiding related T2DM
complications.13 This will help the health authorities in Makkah
region manage large numbers of patients, whether they were citizens
or visitors from other regions in SA or overseas, who are attaining the
Diabetes health clinics and hospital emergencies, especially during
Hajj and Umrah seasons.13 The measurement of a patient’s selfmanagement can be achieved by conducting knowledge, attitude, and
practice (KAP) studies that assess the current related knowledge and
awareness, which uncovers the weakest areas related to T2DM for
potential improvement14 to the pharmaceutical outcomes. Previous
studies were conducted in SA to determine the current KAP levels
of T2DM in SA’s central region15,16 and Hail region.17 Therefore, this
study will measure the KAP of T2DM among patients in Makkah
region, SA.

Materials and methods
Ethical approval
This study’s documents were submitted to the institutional review
board (IRB) at King Abdullah medical city (KAMC) in the Holy
Capital, SA. The committee provided unconditional approval to
this study, agreed to the use of verbal consent, and gave this study a
registration number: (19-584).

Sample size
The sample size was calculated using Slovin’s formula, with
a population size of about 4.5 million,18 confidence interval (CI)
0.95, and margin of error 5%.19 Therefore, the required number of
patients was 384 patients to achieve the required CI. The number
of participants who consented to this study was n=400 to allow for
potential dropouts.

Study design
This was a cross-sectional, questionnaire-based study conducted
for four months between January 2020–April 2020. Potential
participants were randomly approached in outpatient clinics at local
hospitals, shopping centers, leisure centers, and recreational parks
using a simple random sampling method. Data collectors were welltrained senior pharmacy students and qualified to conduct clinical
research. The complete study aims and objectives were explained
to the participants, and they were consented to participate in the
study. The questionnaire was adopted from the Michigan Diabetes
Research Training Centre (MDRTC) instrument surveys20 and two
similar studies in SA conducted by Ibrahim Abougalambou et al.,
2019 and by Aljofan et al., 2019.15,17 Approval was received using the
KAP diabetes survey instruments from MDRTC to edit, translate, and
validate them to match our inclusion/exclusion criteria and research
scope. The questionnaire was designed in English and then translated
into Arabic, the local spoken language, by proficient speakers of both
languages and revised to suit the general population. The correcting
scheme for the KAP questions in each section was marked as one (1)
point for correct answer and Zero (0) point for incorrect answers.15 The
final score is calculated and demonstrated into two main categories for
each KAP part as follows:15
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•

Good Knowledge: when the participant responds greater than
or equal to seven, the mean score of knowledge questions. Poor
Knowledge: when patients respond less than seven, the mean
score of knowledge questions.15

•

Good attitude: when the participant responds greater than or
equal to six, the mean score of practice questions. Poor attitude:
when patients respond less than six, the mean score of attitude
questions.15

•

Good practice: when the participant responds greater than or
equal to six, the mean score of practice questions. Poor practice:
when patients respond less than six, the mean score of practice
questions.15

Questionnaire
The developed questionnaire was established to assess the
participant’s KAP regarding T2DM, its metabolic complications,
risk factors, and management using online survey development
cloud-based software (Survey Monkey). The questionnaire was
presented online to the patients using electronic tablets (such as
Apple iPad and Samsung Galaxy Tab) to be filled by patients with
T2DM using the Survey Monkey website link. The questionnaire
was divided into six main parts; the first included socio-demographic
information, including gender, age, education level, and current
employment. The second part concerned the patients’ clinical history:
duration of having T2DM, and family members with T2DM. The
third to the fifth parts discussed T2DM knowledge, attitude, and
practice, respectively15 which comprises questions related to T2DM
disease, risk factors, complications, and compliance. The final part
discussed the prevalence of the main six antidiabetic classes used
for each patient among the most popular approved medications in
the Saudi Pharmaceutical Health Sector, which are; Biguanides (i.e.,
Metformin-Glucophage-short acting) 1000mg twice daily, dipeptidyl
peptidase-4 (DPP–4) inhibitors (i.e., Gliptins-Sitagliptin-Januvia)
100 mg once daily, Sulfonylureas (i.e., Gliclazide-Diamicron) 30mg
once daily, premixed 70/30 insulin (i.e., Humulin or Novomix 100 IU
Vial 10ml) long acting-once daily, GLP-1 analogs (i.e., LiraglutideVictoza) 1.8mg once daily, and SGLT-2 inhibitors (i.e., ErtugliflozinSteglatro) 5mg once daily.
For the questionnaire validation, a pilot sample was conducted
using 25 randomly selected patients with T2DM.15 A total of 12
patients were requited from KAMC, and the remaining 13 were
recruited from Al-Noor Specialist Hospital. The participants were
informed of the study and consented to participate voluntarily. After
that, the corrected version of the questionnaire from the pilot study
was presented to a specialized committee of clinical professionals
in the field at KAMC for final approval and opinion regarding the
questionnaire’s clinical and pharmaceutical content. After conducting
a test-retest reliability test, good reliability was achieved. Finally, the
final form of the questionnaire was used for this study.

Study populations (inclusion/exclusion criteria)
The selection criteria included male and female Saudi national
patients living in Makkah region with T2DM between ≥18 and
≤80 years old. The exclusion criteria included non-Saudi patients,
patients without T2DM, inability to consent, participants with
medical background (all-health-related education). All data collected
responses were downloaded from the Survey Monkey website and
held on a secure server.
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Statistical analysis
The study was a complete case analysis. Participants who provided
incomplete responses to the questionnaire were excluded. The data
was collected from Survey Monkey’s speared sheets to Microsoft
excel for coding, then transferred to GraphPad Prism version 8.4.3 for
statistical analysis. Descriptive statistics were used for demographic
variables description, knowledge, attitude, and practice. A Chi-square
test was used to detect significance between KAP and variables.
Statistical significance was determined for a P-value of <0.05.

Results
Demographic characteristic
A total number of 420 questionnaires were collected voluntarily,
of which 20 were excluded; most of them did not provide a complete
response to the questionnaire, giving a response rate of 95%. Thus,
400 questionnaires were included in the study. The participant’s
demographic characteristics are shown in Table 1. There were
n=160 males (40%) and 240 females with T2DM. The majority of
the participants were in the 41-80 years age group (old cohort group)
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(73.5%), and the remaining were in the 18-40 years age group (young
cohort group) (26.5%). Most of the participants (78.5%) received
a university education, 12.5% completed High school education
(12.5%), and 9% had no formal educational qualifications. A total
of 89% (n=386) of the participants were working, and most of the
participants were having T2DM for more than five years (63.5%) and
had a family history of T2DM (87%).

Knowledge assessment
The overall percentage of knowledge towards T2DM was good
among the participants, with a total parentage of 80% (Figure 1).
Figure 2 shows the total percentage distribution of knowledge among
the participants. About 86% of the participants (n=344) knew what
T2DM; however, only 57% knew that food high in carbohydrates
increases blood glucose levels (BGL). The association between the
participant’s knowledge and the participant’s characteristics and
educational background is shown in Table 2. Participants in the old
cohort group scored significantly higher responses (P<0.05) in the
knowledge of the period of HbA1C measurement as well as linking
with the effect of T2DM on five organs in the body (eyes, kidneys, foot
ulcer, nerves, heart) (P<0.05) compared with younger participants.

Table 1 Socio-demographic characteristics and clinical history of T2DM among patients
Variables

96

n (%)

Gender
Male

160 (40%)

Female

240 (60%)

Age
18-40 years

106 (26.5%)

41-80 years

294 (73.5%)

Education
None

36 (9%)

High school

50 (12.5%)

University

314 (78.5%)

Employment
Working

356 (89%)

Not working

44 (11%)

Duration of T2DM
<5 year

146 (36.5%)

>5 years

254 (63.5%)

Family history of T2DM
Yes

348 (87%)

No

52 (13%)

Data is represented as the number of participants and their percentage out of n=400; T2DM, type 2 diabetes mellitus
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Figure 1 Total distribution of KAP of T2DM among participants.

Figure 2 Frequency distribution of the correct knowledge responses.
T2DM, type 2 diabetes mellitus; BGL, blood glucose levels; HbA1C, hemoglobin A1C.
Table 2 The participant’s correct knowledge responses associated with the participant’s characteristics and educational background
Gender
Knowledge
assessment
questions

Age

Educational background

Employment

Duration of
T2DM

Male

Female

18-40

41-70

None

High

University

Working

Not
working

<5
Years

>5
Years

n=160
(%)

n=240
(%)

n=106
(%)

n=294
(%)

n=36
(%)

n=50
(%)

n=314 (%)

n=356
(%)

n=44
(%)

n=146
(%)

n=254
(%)

What is
T2DM?

85

86

30

92*

82

80

85

93

89

32

92*

Food high in
carbohydrates
and fat
increases BGL?

45

57

30

87*

35

55

60

75

80

32

85*

HbA1C
measures
BGL for 6-12
weeks?

55

69

30

83*

55

65

50

90

70

35

87*

Do infections
increase BGL?

40

50

55

86

35

30

65

65

45

50

75

Diabetes
complications
affect eyes,
kidneys, nerves,
foot ulcer, and
heart

50

60

30

89*

40

60

75

80

75

35

85*

Does exercise
reduce BGL?

65

75

75

86

40

55

65

75

82

75

85

T2DM is
considered
a genetic
disease?

30

45

45

40

35

30

85*

55

40

45

55

Data is represented as the correct response percentage out of the total number in each column. *, significant responses by Chi-square test with P-values < 0.05;
T2DM, type 2 diabetes mellitus; BGL, blood glucose levels
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Furthermore, participants in the old cohort group and those with
T2DM for more than five years scored significantly higher responses
(P<0.05) in the knowledge of increased BGL due to infections
compared with younger participants who had T2DM less than five
years. Furthermore, participants who received a university education
scored significantly higher responses (P<0.05) and considered T2DM
a partly genetic disease than the remaining participants. A total of
65% (n=260) of the participants knew that T2DM complications are
associated with five main organs in the body as the following; 45%
knew that T2DM complications are associated with the kidneys and
nerves diseases, 40% thought that it is associated with eye disease,
and 35% listed foot ulcer and heart diseases (Figure 3).
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distribution of the participants was shown in Figure 4. This study
did not detect any significant associations between the participant’s
attitudes towards T2DM and the participant’s characteristic variables,
education level, education, and employment level. Moreover, 295
participants (73.8%) believed that the administration of alternative
and herbal medicine without antidiabetic prescribed medication would
maintain regular BGL. A total of 190 participants (47.5%) believed
that antidiabetic medication’s long-term use is harmful. Surprisingly,
30% (n=120) of the participants thought that T2DM is a temporary
disease; 35% (140) believed that antidiabetic medication could be
immediately stooped once diabetes is controlled. Furthermore, 55%
(n=220) of participants believed that proper foot care would prevent
diabetic foot ulcers, and about half of the participants (50%) believed
that they should know more about T2DM self-management to improve
practice (Figure 4).

Practice assessment

Figure 3 Frequency distribution of the long-term effects of T2DM
complications on the main organs.

Attitude assessment
This study’s participants reported a poor overall percentage of
attitude towards T2DM of about 65% (Figure 1). The total attitude

The major practice percentage among the participants was poor
(62%) regarding T2DM (Figure 1). The total practice percentage
distribution of the participants is shown in Figure 5. Among the 400
participants, 200 (50%) were reported to have checked their BGL
regularly with a minimum of one time every year. Approximately
40% of the participants (160) claimed that they follow a suitable diet
plan to maintain regular BGL, and 35% (140) claimed that they are
applying for an exercise program and keeping themselves physically
active to maintain regular BGL. Unfortunately, 240 participants (60%)
reported that they suffer from T2DM complications, whether minor
or significant. However, 160 of the participants (40%) claimed that
they attended health education centers to increase their knowledge of
T2DM, and 220 (55%) claimed that they had adopted lifestyle changes
and welling to maintain regular BGL (Figure 5). No correlations were
found between practice responses towards T2DM and all participants’
variables.

Figure 4 Frequency distribution of the correct attitude responses.
T2DM, type 2 diabetes mellitus; BGL, blood glucose levels.

Figure 5 Frequency distribution of the correct practice responses.
T2DM, type 2 diabetes mellitus; BGL, blood glucose levels.
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Pharmaceutical outcomes
Figure 6 shows the prevalence of the main antidiabetic classes
among the patients. Biguanides (i.e., Metformin-Glucophage) was
the most class used (65%) (n=260). The second most class used
medication was DPP-4 inhibitors (i.e., Sitagliptin-Januvia) with
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45% (n=180). The remining used classes were; Sulfonylureas (i.e.,
Gliclazide-Diamicron) with 36% (n=144), premixed 70/30 insulin
(i.e., Humulin or Novomix 100 IU Vial 10 ml) with 35% (n=140),
GLP-1 analogues (i.e., Liraglutide) with 25% (n=100), and SGLT-2
inhibitors (i.e., Ertugliflozin- Steglatro) with the lowest percentage of
15% (n=60).

Figure 6 Prevalence of the main antidiabetic classes used among the patients.
SGLT-2, sodium-glucose transport protein 2; DPP-4, dipeptidyl peptidase–4; GLP-1, glucagon-like-peptide-1.

Discussion
Many recent studies have shown that improving the KAP of T2DM
among patients is directly associated with their improvement in selfmanagement of T2DM and leads to better control of the disease.21-25 In
addition, American Diabetes Association (ADA) has also emphasized
the importance of enhancing self-management to improve T2DM
practice, compliance and reduce chronic complications.26 In general,
participants of this study showed a high percentage of knowledge
T2DM, which was similar to studies conducted in SA.15,17,27 This
suggests that patients with T2DM in Saudi society have good
Knowledge of T2DM, and the health authorities may not face
significant obstacles during the application of further prevention and
awareness plans.
The participants were better informed of the main organs affected
by T2DM, similar to the previous similar studies conducted in
SA.15,17,27 This could be explained as they experienced complications
with similar organs themselves or observed them in fellow patients.
In addition, they knew that a diet high in carbohydrates and lipids
increases BGL, and regular exercise maintains normal BGL, which
were similar in these similar studies.15,17,27 The higher percentage
of educated participants in this study could explain these patient’s
responses. The participant’s attitude towards T2DM was poor, which
were similar study conducted by Alqahtani et al.,27 and the results were
the opposite in another study conducted by Ibrahim Abougalambou et
al.15 This could be explained by sampling variability due to different
sampling locations. Nevertheless, the participants believed that
using alternative and herbal medicines without regularly prescribed
medication could maintain regular BGL, similar to previous
studies.15,27 This could indicate that patients need an education session
that emphasizes the effects of alternative and herbal medication on
T2DM and how to be used along with prescribed medication for the
management and prevention strategies of T2DM.
The participants believed that they could stop medication after
controlling their T2DM, and T2DM is a temporary disease that
disappears once it is maintained. Similar findings were found in the
study conducted by Aljofan et al.17 This indicates that the patients could
face more T2DM complications as their glycemic control will not be

maintained adequately based on their current attitude. Furthermore,
the participants believed that long-term treatment with diabetes
medication is harmful to the body, similar to these studies.17,27 This
indicates that the awareness of T2DM medication in our participants
meets expectations. The participants believed that T2DM selfmanagement is vital to improve their daily practice and compliance
and reduce T2DM associated complications. This is a good indication
that our participants are ready to look after themselves to reduce their
T2DM complications, which is proven in many previous studies.9,23,28
The participant’s practice towards T2DM was poor, similar in
these studies.15,27 The participants measured BGL regularly every
year, which was identical in the study conducted by Aljofan et al.,15
and opposite results were also found in Alqahtani et al.27 This could
indicate the importance of increasing the application of T2DM
screening programs to detect patients’ early diagnosis, preventing
potential complications, and improving the patient’s quality of life.
Most of the participants did not follow a diet plan, and a few of
them conducted an exercise program to maintain regular BGL, which
similar in these studies.15,27 In addition, most participants did not
attend education health programs about T2DM in health care centers.
However, almost half claimed to adopt lifestyle changes to improve
their T2DM daily practice, which was similar in the study conducted
by Aljofan et al.17 This is one reason that justifies the participant’s
poor attitude and practice levels as the diabetes health care centers
provide education programs to enhance all KAP levels and educate
the patients at all aspects of T2DM management.
This study shows that Metformin and Sitagliptin were the most
used antidiabetics among the patients with T2DM; these results were
similar to the survey conducted by AlKhamees et al.29 The other
remaining antidiabetics classes, mainly the GLP-1 analogs such as
Liraglutide (Victoza) and SGLT-2 inhibitors such as Ertugliflozin
(Steglatro), were the lowest used antidiabetics as they were recently
introduced to the Saudi pharmaceutical health market and require
some time to be commonly prescribed for the patients with T2DM.
In addition, they are more expensive than the other remaining
antidiabetic classes. GLP-1 analogs such as Liraglutide (Victoza) is
a non-insulin antidiabetic which is a cardiovascular protective that
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reduces cardiovascular events such as heart attack, stroke, or death11
and could replace the use of both Metformin and DPP-4 inhibitors
with better glycemic control and in the long run especially for patients
with obesity.30,31 Therefore, it is highly recommended for Saudi
patients with T2DM to use GLP-1 analogs to manage T2DM better to
reduce the risk of associated complications.
It is important to note that participants who demonstrated good
knowledge may not necessarily lead to a good attitude and practice.
That is because even though they knew the benefits of exercise
and the importance of eating food less in carbohydrates and lipids,
many of them did not comply and followed a planned diet regimen
or an exercise program to maintain their BGLs and improve daily
T2DM practice. However, this may be due to several factors that
can be modifiable (self-efficacy, time management, pharmaceutical
intervention and drug compliance, psychological factors such as
motivation and depression) or non-modifiable (age, sex, and race).
Therefore, developing innovative tools and educational models to
improve patients’ attitudes and practice; hence their self-awareness,
is directly associated with improving the patient’s compliance that
reduced T2DM complications.9,10
According to the systemic review conducted by Meo,32 which
stated that the prevalence of T2DM in SA has the highest prevalence
(32.8%) in 2015. They expected the prevalence to increase from 32.8%
in 2015 to 45.36% by 2030. Another study estimated that 13.9% of
SA’s health budget was expended towards T2DM management.33
Therefore, it is crucial to improve the quality of life to reduce disease
costs and burdens.32,33 Clinical pharmacists can use the results of this
KAP study and other similar studies in SA to establish an improved
clinical and pharmaceutical comprehensive health education program
that contributes to and enhances the patient’s self-management,
drug awareness, and compliance, and daily practice for patients
with T2DM living in Makkah region, SA for better management of
T2DM complications and reduce the patient’s hospital emergencies
referrals.14,34-37

Conclusion
Our results showed that patients with T2DM in the Makkah region
showed good responses regarding T2DM knowledge; however, this
was not reflected in their poor attitude and practice levels. Therefore,
self-management among patients with T2DM in Makkah region,
especially in the Holy Capital, must be increased to avoid potential
health difficulties in diabetes health clinics during Hajj and Umrah
seasons. In addition, it is crucial to enhance the use of recently
introduced antidiabetic medication, especially GLP-1 analogous,
which are cardiovascular protective, provide better glycemic control,
and help manage associated complications among patients with
T2DM. Furthermore, clinical pharmacists can offer comprehensive
clinical pharmaceutical education programs to enhance the knowledge
and awareness of T2DM, related symptoms, and complications, and
deliver the most recent approved antidiabetics classes used for the
treatment of T2DM towards the patients and health providers to
improve their self-management of T2DM, antidiabetic pharmaceutical
knowledge, and their compliance. Furthermore, patients with T2DM
are highly advised to visit the diabetes health care centers and enroll
in clinical pharmaceutical education programs to enhance their
KAP levels to improve their self-management and drug compliance.
Due to the increased prevalence of T2DM in SA, there is an urgent
implementation of improved clinical pharmaceutical, educational
programs for those with T2DM. This is to avoid T2DM complications
and reduce morbidity and mortality, such as; early detection of the
disease and improving patient’s self-management, which is costeffective in reducing the disease’s cost and burden.32,33
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Study limitations
The study was conducted in the Makkah region, SA; therefore, it
may not necessarily reflect the actual number of the general populations
among all SA regions. Also, the sample size is not representative of the
studied region. The total number of the Makkah region is estimated to
be more than 4.5 million people;18 however, it still can be considered a
statistically representative random sample. In addition, the prevalence
of only the major six antidiabetic classes was measured among the
patients, and the prevalence of the remaining medication and natural
(herbal) products that could affect the glycaemic control was not
estimated. Moreover, fasting blood glucose (FBG) and Haemoglobin
A1C (HbA1C) measurement were not studied. This, however, can be
useful to study the correlation between these measurements and KAP
of T2DM, which could reflect the effect of knowledge and attitude on
the patient’s glycaemic control.
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