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ABSTRACT
Background: Knowledge, awareness is the greatest weapon in the fight against diabetes mellitus. It
can help the people understand the risk of diabetes, motivate them to seek proper treatment and
care, and prepare them to keep the disease under control.
Objective: To assess the overview about glycemic control knowledge, attitude and awareness
among the T2 DM male patients towards Diabetes.
Methods: Single center cross sectional, retrospective cum prospective study conducted at Aseer
diabetic center, Abha, from July, 2012 to October 2013 to assess the glycemic control knowledge,
attitude and awareness.
Results: In this current study only 15.12% of patients and had awareness about their type of DM,
and 35.12% of patients had knowledge about DM. As a the therapeutic outcome the patients had an
average HbA1c value of 9.17(±1.68) % and BMI of 28.52(±5.00) kg/m2.
Conclusion: Present study outcomes indicate that the improvement in diabetic patient’s knowledge,
awareness and attitude about the disease can do productive changes in the gylcemic control.
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Diabetes mellitus is a common chronic metabolic disorder affecting 20.8 million Americans[1].
Whereas patients with type 2 diabetes mellitus experience insulin resistance and/or diminished
insulin secretion. Regardless of the pathogenesis, uncontrolled diabetes is associated with chronic
hyperglycemia, leading to the development of long-term microvascular, macrovascular, and
neuropathic complications [2]. According to the American Diabetes Association, the target for longterm glycemic control in patients with diabetes is Glycated hemoglobin (HbA1c) value of less than
7%[3].
The benefit of improved glycemic control in microvascular complications and neuropathy was
demonstrated conclusively in the Diabetes Control and Complications Trial (DCCT) [4] for patients
with type 1 diabetes, and by the United Kingdom Prospective Diabetes Study (UKPDS) [5-7] for
patients with type 2 diabetes. In near past research, investigating the effect of education to improve
knowledge of diabetes selfmanagement on glycemic control has shown mixed results. On the other
hand, studies that assessed diabetes-related knowledge at a point in time (without an educational
intervention) have shown a positive correlation with blood glucose control[2].Type-2 diabetes
Mellitus(T2 DM) is considered as most commonest and worst non- communicable chronic diseases
in human history. [8] It is also now considered as a social and economical issue in the developed
countries and developing countries.[9]
Diabetes in Kingdom of Saudi Arabia
In the past four decades, the lifestyle of the people of the Kingdom of Saudi Arabia (KSA) has
undergone tremendous changes, primarily leading to decreased physical activity and unhealthy
eating habit [10-13]. Family histories of diabetes and obesity will increases the risk of diabetes.
Diabetes is also found to be more common among certain ethnic groups. Pre-diabetes is a condition
characterized by abnormal blood glucose levels that are below the ‘cut-off’ point for diabetes [14].
Unhealthy dietary patterns and lack of physical exercise are the most important factors responsible
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for the increasing incidence of diabetes worldwide.[15] There is an increase in the prevalence of T2
DM in the KSA which might be due to dramatic changes in lifestyle, and a high prevalence of
consanguineous marriages.[16] A national survey in 2004 estimated that 23.7% of Saudi adults (age
30-70 years) suffered from T2DM, and another 14.1% had impaired fasting glucose.[11]The World
Health Organization estimates that non-communicable diseases will soon become the principal
global cause of morbidity and mortality in KSA.[17]
Knowledge, awareness is the greatest weapon in the fight against diabetes mellitus. can help the
people understand the risk of diabetes, motivate them to seek proper treatment and care, and
prepare them to keep the disease undercontrol.[18] There is an improper guidance about the disease
due to lack of awareness program to increase the responsibility of the society regarding diabetes.[19]
and proper knowledge regarding various aspects of health education program can improve the
knowledge of patients and change their attitude.[20] This study was conducted to assess the overview
about glycemic control knowledge, attitude and awareness among the T2 DM male patients towards
Diabetes.
METHODOLOGY
Patients were informed about purpose of the study, confidentiality of the data and anonymity. Only
those patients who agreed were interviewed.
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This is a cross sectional retrospective cum prospective study of patients which included all adult type
2 DM patients who were registered in the Aseer diabetic center(ADC), Abha, Aseer Region, Kingdom
of Saudi Arabia. This study was conducted from July, 2012 to October 2013. A total number of 343
Type-2 DM patient's records were randomly selected from the patient medical records section. A
Total number of 213 male patients of age group from 18 years to 80 years were included in the
study. Medical record of the patients who fulfilled the criteria was reviewed and the data was entered
in the specifically designed data collection form to evaluate the therapeutic management and its
outcomes. Each quarter was designated as visit. The day patients registered in the ADC was
assigned as visit 1 and rest of the visits (once in three months) were labeled as visits 2, 3 and 4
respectively. Data obtained from the patient records included: age, duration of DM, BMI (Body Mass
Index), glycayted haemoglobin (HbA1c), Fasting blood sugar (FBS).Following measurement were
used to classify patients as normal weight (18.5 to 24.9 kg/m²), overweight (25–29.9 kg/m²) and
obesity into (30 to ≥40 kg/m²). Current guidelines for glycemic control recommend HbA1c values <
7% as a treatment goal for most DM patients.18 Glycemic control was grouped into four categories:
good (HbA1c < 6-6.9%), acceptable (HbA1c 7%–7.9%), poor (HbA1c >8%–9.9 %) or extremely
inadequate (HbA1c ≥ 10 %). Patient attitude and adherence data was retrieved from the medical
records and discussing with the treating Diabetologist from the center. Gestational Diabetes Mellitus
(GDM), Type-1 diabetes mellitus and patients less than 18 years and more than 80 years were
excluded from the study. Among the 343 patients 213 patients were males. Only the 213 male
patient's data was analyzed for this study. Also a Questionnaire was developed to know the attitude
and awareness among the type-2 Diabetes male patients. Self monitoring blood glucose (SMBG),
diet, physical exercise, compliance to drug therapy was considered as most important parameters.
The questions were asked to the patients when they came to the clinic during their follow-up visit.
The answers were recorded and statistically analyzed with Microsoft Excel 2007. Descriptive
statistics of Mean, standard deviation (SD) and frequencies were performed using sample one way
ANOVA was used to analyze the continuous data "using graph pad graph pad prism software
version-5(graph pad software inc.USA)"; p ≤ 0.05 was considered statistically significant.
RESULTS:
T2 DM is currently becomes a global issue in health care system. In most of the countries this has
been developed due to urbanization and westernized food habits and reduced physical activity.DM
requires long time dietary management, regular exercise and proper medication. The patient’s
attitude and awareness about T2DM
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was analyzed. Total number of patients enrolled in this study was 343. Among the 343 patients 213
patients were males. Their demographic and social data were represented in the Table no: 1
Among the male T2 DM patients (Table-1) of this study the mean age group was found to be
60.73(±10.50) yrs, with duration of diabetes of 16.54(±7.75)yrs. The patients had an average HbA1c
value of 9.17(±1.68) % and with BMI of 28.52(±5.00) kg/m2. Among them 42.44 % of patients were
had literacy of primary school level, 18.54% of patients had literacy of high school level,9.26% of the
patients had literacy of college level and 29.76% of patients were illiterate. All the male patients were
married. More than half of the patients (68.30%) were living in urban areas and 31.70% of patients
were from rural areas.
Table -1: Demographic and Social
data

Variables
Total number of patients
Participants in survey
Age(years)
Duration of diabetes(years)
HbA1c (%)
BMI(kg/m2)

Mean(±SD)
n= 213
205(96.24)
60.73 ±10.50
16.54 ±7.75
9.17 ±1.68
28.52 ±5.00

Literacy

n(%)

Illiterate

61 (29.76)

Primary school

87(42.44)

High school

38(18.54)

College

19(9.26)

Marital Status
Married

n(%)
205(100)

Unmarried

0

Civilization

n=205 (%)

Rural

65(31.70)

Urban

140(68.30)

Patient attitude and awareness about the disease is important for any chronic disease. As T2 DM is
now a global issue, the attitude awareness and knowledge among the T2DM study population was
analyzed. The data is represented in Table-2 For this study 213 patients were selected, among them
205 patients accepted to participate and answered the questionnaire. Self monitoring blood glucose
(SMBG) is an important attitude, which will have psychological impact in therapeutic management in
DM. Among the selected male patients, only 39.52 % patients were performing SMBG; which is an
alarming sign for therapeutic management, 8.78% of males does SMBG partially. Total of 34.63% of
patients follows the diet and 60.48% of patients were not following the diet.
Physical exercise is an important attitude in the glycemic control. Total of 68.79% of patients
were doing exercise, which is one of the major contributing factor for remarkable increase in the BMI
in these patients. Almost more than 50% of the patients (50.25%) were compliance to therapy. Total of
15.60% of patients were refused to take insulin irrespective of the physician’s advice and they were
kept on oral hypoglycaemic agents. This data was obtained from the physician’s notes from the
patient’s file.
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Table 2-Patient Attitude (n=213)

Responders n = 205
Yes
No
Partially
SMBG
81(39.52%) 106(51.70%) 18 (8.78%)
Diet
71(34.63%) 124(60.48%) 10 (4.89%)
Physical exercise (30 min Walking) daily
141 (68.79%) 64(31.21%)
0
Compliance with the therapy
103 (50.25%) 102(49.75%)
0
Patient refused physician advice in treatment*
32 (15.60%)
Attitude

*Data from medical record.
The measurable therapeutic outcome parameters (Table-3) such as HbA1c < 7%, FBS
≤130mg/dl were considered as control for therapeutic outcome or considered as targeted goal for
therapeutic outcome. In the table Mean (SD) values are given for each parameter during each visit
during the study period. The values in the visit-1 are considered as control and the other visits are
compared with visit-1 for the statistical analysis, and p value <0.05 was considered as significant.
The important therapeutic outcome in T2DM is reduction in HbA1c and FBS. The HbA1c values was
found to be 9.52±2.06%, 9.05±1.86 %,9.15±1.87 %,8.99±1.70% in visit1, visit-2, visit-3 and visit-4
respectively, whereas FBS was found to be 179.75±60.81 mg/dl, 155.6±50.18 mg/dl ,166.67±58.15
mg/dl, 168.8±56.24 mg/dl in each visit respectively. However the targeted glycemic goal HbA1c ≤7%
and FBS ≤130mg/dl was not achieved in this study group but there is a statistically significant
reduction in the HbA1c and FBS in the visit-4.HbA1c shows the p value statistically significant with the
visit-1 and visit-4(p≤0.0039) and also FBS p value statistically significant with the visit-1 and visit4(p≤0.0071), the result shows a positive sign in achieving glycemic control in this study group.
Table-3: Glycemic control among
the study population

Parameter
HbA1c %
FBS mg/dL

Visit-1
Mean(SD)
9.52±2.06
179.75±60.81

Visit-2
Mean(SD)
9.05±1.86
155.6±50.18

Visit-3
Mean(SD)
9.15±1.87
166.67±58.15

Visit-4
Mean(SD)
8.99±1.70
168.8±56.24

p value*
0.0039*
0.0071*

p ≤ 0.05 was considered statistically significant
Patient’s awareness and knowledge about the disease is expected to makes remarkable difference in
the glycemic control. Awareness and knowledge was analyzed through a questionnaire. The response
rate and percentage of awareness and knowledge is represented in the Table-4. Total numbers of
participants were 205 which is 96.24%. In this study population about 15.12% of patients and had
awareness about their type of DM, and 35.12% of patients had knowledge about DM. About (90.73%)
patients know about their medicines. Almost 80% of the patients replied that health care providers
gave information about the medications. Total of 68.79% patients were doing the exercise. Among the
participants, 54.63% had housemaid, which reflects their economic and social status.
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From the participants 80.49% of patients know how to inject insulin, 95.12% of them had
Table-4: Knowledge, Awareness and
social status among Type-2Diabetes
patients (n=213)

Total number of male patients
Total number of Participants
Questions

213(100%)
205(96.24%)
Patient’s Response

Yes
No
Do you know what type of Diabetes you have?
31(15.12%)
174(84.88%)
Do you know what Diabetes is and how it
72(35.12%)
133 (64.88%)
occurs?
Do you know what type of medications you are
186(90.73%)
19 (9.27%)
using?
Do you know what to do when you become
195(95.12%)
10 (4.88%)
hypoglycemia?
Do you know How to inject insulin?
165 (80.49%)
40 (19.51%)
Whether your Doctor /Nurse informed you about
174(84.88%)
31 (15.12%)
your medication?
Do you eat vegetables and fruits Daily?
101 (49.27%)
104 (50.73%)
You are doing your physical exercise (30 min
141 (68.79%)
64(31.21%)
Walking) daily?
Do you have housemaid at home?
112(54.63%)
93 (45.37%)
Do you take your medications in proper time as
186 (90.73%)
19 (9.27%)
prescribed?
If you are not taking oral medicines properly on time, what is the reason?
Forget fullness
15(78.94%)
No hope on treatment
4(21.06)
awareness about hypoglycaemia, which is a positive sign in DM management. Proper intake of
medication is the important consideration in patient compliance to therapy, 90.73 % of the patients are
taking their medications in proper time. Forgetfulness was the major reason for missing the dose,
78.94% patient had this problem and 21.06% of patients had no hope on treatment, which is important
indicator for compliance in therapy and uncontrolled diabetes.
DISCUSSION:
The disease management or therapeutic plan of T2DM not only requires the
pharmacological, nutritional management but also to improve the knowledge and the awareness about
the disease. Patient compliance to the therapeutic management is important factor which is directly
involved in the glycemic control. Attitude of the patients have great impact in the glycemic control.
In this current study the various parameters of national T2DM prevalence rate in Kingdom
was reflected, such as age and glycemic control (HbA1c <7%).AlNozha. etal [11] represented in their
study that the average age in T2 DM in the Kingdom was found to be 30-70yrs., men with T2DM are
higher in number when compared to women with T2DM this current study is in line with other earlier
reports. After a successful initial response to oral therapy, patients fail to maintain target HbA1c levels
<7% at a rate of 5 to 10 % per year, a report in United Kingdom by UKPDS [5, 21, 22] which is consistent
with this current study.
This current study had given an overview about the knowledge attitude and awareness about
T2DM among the DM patients but still deep probing for the knowledge, attitude and awareness about
DM has to be done in future. In present study most of the male (51.70%) were not having SMBG
attitude, this is high in comparison to study conducted by Zaheera Saadia [23] ,etal which was 32%
among the Saudi patients in Qassim region. In the current study more than 60% of patients were not
following the diet, which is not consistent with other studies [24,25] done in Saudi Arabia which is an
alarming sign, which has to be focused in future by the health sector in this region. Patient refusing
physician’s advice was a novel criteria identified in the current study, as an attitude parameter, which
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was not reported in earlier studies conducted in kingdom. Among these patients, 15.60% patients
were not following the physician’s advice during therapeutic management. This attitude can be
changed only through patient education programs.
Patients participated in the present study have inadequate knowledge about the disease and
the percentage was high when compared to other similar studies conducted in Malaysia [26] and Nepal
[27]. From current study it is prevailed that the physical inactivity persist among the patients, which is
consistent with other study in the Kingdom of Saudi Arabia done before by Al Raeffa S [28] and co
researchers and another study conducted by Nadia and Amani.[29] Williams CL and his colleagues
mentioned in their study that the prevalence of physical inactivity is extremely high among diabetes
pateints, especially in women, and may be considered among the highest in the world[30].
Among the study population, the literacy rate was found to be low compared to earlier study
conducted by Nadia and Amani.[29]In present study the obesity is an important indicator, which is
consistent with other studies conducted in Saudi Arabia [24, 25] and in Pakistan[19]. Most of the patients
had excellent knowledge about the precautions to be taken during hypoglycemia symptoms, which is
consistent with the study done by M.P Khapre and his friends in India [31].
There is a great need for continuous health education to diabetics and caregivers to improve
their knowledge and awareness of different aspects of DM. This can be done by all members of the
private health care team through a structured program using different health education strategies such
as focus on group discussions. Current study had given an overview about the knowledge attitude and
awareness about T2DM among the DM patients.
CONCLUSION:
Present study outcomes indicate that the improvement in diabetic patient’s knowledge,
awareness and attitude about the disease can do productive changes in the gylcemic control. Still
deep probing has to be done in future to know the contributing factors and solutions for such issues.
REFERENCES:
1. American Diabetes Association Home Page. Available at: http://www.diabetes.org/diabetesstatistics/ prevalence.jsp.
2. Mary Lynn McPherson, Sheila Weiss Smith,Atsuko Powers, and Ilene H. Zuckerman,
Association between diabetes patients’ knowledge about medications and their blood
glucose control. Research in Social and Administrative Pharmacy 4 (2008) 37–45.
3. Noohu Abdulla Khan, V V Venkatachalam, Sirajudeen S Alavudeen, Khaled M Alakhali and C
K Dhanapal, Study on therapeutic outcome, attitude and awareness about type-2 diabetes
among type-2 diabetic female patients in aseer diabetic center. International journal of
comprehensive pharmacy; Pharmacie Globale (IJCP) 2013, 09 (03):1-4
4. The Diabetes Control and Complications Trial Research Group. The effect of intensive
treatment of diabetes on the development and progression of long-term complications in
insulin-dependent diabetes mellitus. N Engl J Med 1993;320:977–986.
5. UK Prospective Diabetes Study Group. Intensive blood-glucose control with sulfonylureas or
insulin compared with conventional treatment and risk of complications in patients with type 2
diabetes (UKPDS 33). Lancet 1998;352:837–853.
6. UK Prospective Diabetes Study Group. Effect of intensive blood-glucose control with
metformin on complications in over-weight patients with type 2 diabetes (UKPDS 34). Lancet
1998;352:854–865.
7. UK Prospective Diabetes Study Group. Tight blood pressure control and risk of
macrovascular and microvascular complications in type 2 diabetes (UKPDS 38). BMJ
1998;317: 703–713. UK Prospective Diabetes Study Group. Efficacy of atenolol and captopril
in reducing risk of both macrovascular and microvascular complications in type 2 diabetes
(UKPDS 39). BMJ 1998;317:713– 720.
8. Aldasouqi SA, Alzahrani AS. Terminology in diabetes; an example of resistance to change.
Page 75 of 77

Qudsia et al., 2015 J App Pharm 7:1. 70-77
http://dx.doi.org/10.21065/19204159

Saudi Med J. 2004 Sep; 25(9):1289-91.
9. Tabish SA. Is diabetes becoming biggest Epidemic of the twenty first century? International
Journal of health sciences.2007; 1:5-8
10. Z. Saadia, S. Rushdi, M. Alsheha, H. Saeed, M. Rajab: A Study Of Knowledge Attitude And
Practices Of Saudi Women Towards Diabetes Mellitus. A (KAP) Study In Al-Qassim Region.
The Internet Journal of Health. 2010 Volume 11 Number 2.
11. Al-Nozha MM, Al-Maatouq MA, Al-Mazrou YY, Al-HarthiSS,Arafah MR, Khalil MZ, et al.
Diabetes mellitus in Saudi Arabia.Saudi Med J .2004; 25: 1603-1610.
12. Al-Hazzaa HM. Physical activity, fitness and fatness among Saudi children and adolescents:
implications for cardiovascular health. Saudi Med J. 2002 Feb;23(2):144-50.
13. Alwan A. Noncommunicable diseases a major challenge to public health in the region.
Eastern Mediterranean Health J .1997; 3 (1): 6-16.
14. World Health organization. Definition and diagnosis of diabetes mellitus and intermediate
hyperglycemia. Report of a WHO/IDF Consultation 2006. Geneva (Switzerland): WHO
Publications; 2006.
15. Hu FB, Manson JE, Stampfer MJ, Colditz G, Liu S, Solomon CG, et al. Diet, lifestyle, and the
risk of type 2 diabetes mellitus in women. N Engl J Med .2001; 345: 790-797.
16. Elhadd TA, Al-Amoudi AA, Alzahrani AS. Epidemiology, clinical and complications profile of
diabetes in Saudi Arabia: a review. Ann Saudi Med. 2007; 27: 241-250.
17. Chopra M, Galbraith S, Darnton-Hill I. A global response to a global problem: the epidemic of
overnutrition. Bull World Health Organ .2002; 80: 952-958.
18. MoodleyLushen, Rambiritch V. An assessment of the level of knowledge about diabetes
mellitus among diabetic patients in a primary healthcare setting. South Africa Family Practice.
2007; 49(10):16a-16d
19. Badruddin N, Abdul Basit M, Hydrie M, Hakeem R: Knowledge, Attitude and Practices of
Patients Visiting a Diabetes Care Unit.Pakistan J Nutr.2002, 1:99-102.
20. Mehta RS, Karki P, Sharma SK. Risk factors, associated health problems, reasons for
admission and knowledge profile of diabetes patients admitted in BPKIHS.Kath Univ Med J
(KUMJ) .2006;4 :11-13
21. United Kingdom Prospective Diabetes Study (UKPDS). 13: Relative efficacy of randomly
allocated diet, sulphonylurea, insulin, or metformin in patients with newly diagnosed noninsulin dependent diabetes followed for three years; BMJ. 1995; 310(6972):83.
22. U.K. prospective diabetes study 16. Overview of 6 years' therapy of type II diabetes: a
progressive disease. U.K. Prospective Diabetes Study Group; Diabetes. 1995; 44(11):1249.
23. Z. Saadia, S. Rushdi, M. Alsheha, H. Saeed, M. Rajab: A Study Of Knowledge Attitude And
Practices Of Saudi Women Towards Diabetes Mellitus. A (KAP) Study In Al-Qassim Region.
The Internet Journal of Health. 2010 Volume 11 Number 2.
24. Abahussain N, El-Zubier A: Diabetes knowledge among self-reported diabetic female
teachers: Alkhobar, Saudi Arabia. J Family Community Med .2005, 12:43–48.
25. Binhemed TA: Diabetes Mellitus: Knowledge, attitude, practice and their relation to diabetes
control in female diabetics. Ann Saudi Med .1992, 12:247–251.
26. Ambigapathy R, Ambigapathy S, Ling HM. A knowledge, attitude and practice (KAP) study of
diabetes mellitus among patients attending KlinikKesihatan Seri Manjung.NCD
Malaysia.2003; 2:6-16.
27. Shrestha L, Nagra JS. Knowledge, attitude and practice (KAP) study on diabetes mellitus
among Nepalese diabetic patients. Nepal Med Coll J. 2005 Jun;7(1):51-3.
28. Al-Rafaee SA, Al-Hazzaa HM. Physical activity profile of adult males in Riyadh City. Saudi
Med J. 2001 Sep;22(9):784-9.
29. Nadia Saleh Al-Amoudi and AmaniAliwiAlrasheedi; Dietary Knowledge, Attitudes and
Practices of Female School Teachers with Diabetes: A Cross-Sectional Study in Jeddah;Life
Sci J.2013;10(2):1117-1124.
30. Williams CL, Hayman LL, Daniels SR, Robinson TN, Steinberger J, ParidonS,Bazzarre T.
Cardiovascular health in childhood: A statement for health professionals from the Committee
Page 76 of 77

Qudsia et al., 2015 J App Pharm 7:1. 70-77
http://dx.doi.org/10.21065/19204159

on Atherosclerosis, Hypertension, and Obesity in the Young (AHOY) of the Council on
Cardiovascular Disease in the Young, American Heart Association. Circulation. 2002 Jul
2;106(1):143-60
31. M.P Khapre , A Mudey , R.C Goyal , V. Wagh; Low awareness of diabetes affecting the
clinical outcome of patient A cross-sectionalstudy conducted in rural tertiary care hospital;Int
J Biol Med Res. 2011; 2(3): 627-630.
© 2016 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.
You are free to:
Share — copy and redistribute the material in any medium or format
Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.
Under the following terms:
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.
No additional restrictions
You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits

Page 77 of 77

