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ABSTRACT 

 

Background:  

 

According to The Fourth Malaysian National Health Morbidity Survey (2011), 2.6 million 

adults of 18 years and above have diabetes mellitus. Diabetes education has been a major 

concern of the healthcare professionals. Diabetes Educators are health care providers who 

specialise in the provision of diabetes self-management education and care for people with 

diabetes. Diabetes self-management education is a speciality area of practice and is both a 

therapeutic and educational intervention. In Malaysia, the role of Diabetes Educators 

has been highlighted with the starting of post-basic Diabetes Management Course in 

2000 by the Ministry of Health, Malaysian Diabetes Association and Universiti 

Malaya. The course was conducted by experts in the field of diabetes care. Since the 

year of 2003, the training was being conducted by the Training Division of Ministry of 

Health. The Diabetes Educators who are trained need to apply their knowledge and skills in 

diabetes management to provide self-management education to patients. The aim of the study 

is to determine Diabetes Educators’ competencies to facilitate self-management among 

diabetic patients in Government Healthcare Centres in Malaysia. The specific objectives of 

the study are to determine the socio-demographic factors of Diabetic Educators, their 

competencies on the five domains consisting of clinical understanding of diabetes 

management, culturally-competent supportive care across the lifespan, teaching and learning 

skills, diabetes self-management practices, and health promotion and other programs as well 

as the challenges faced by them in counselling diabetic patients.  Other objectives are to 

identify the association between socio-demographic and socio-economic factors of Diabetes 

Educators with the five competencies studied. 

 

Materials and Methods:  

 

This is a cross-sectional study using a self-administered questionnaire adapted from American 

Association of Diabetes Educators Guidelines (2013) with 438 diabetes educators randomly 

selected using simple random sampling in five Government Primary and Secondary 

Healthcare Centres in Malaysia. The administration of the questionnaire will be done from 
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October until November 2014. Descriptive analysis such as mean with standard deviation will 

be used to illustrate the five competencies of Diabetes Educators’ self-reported knowledge 

consisting of clinical understanding of diabetes management, culturally-competent supportive 

care across the lifespan, teaching and learning skills, diabetes self-management practices, and 

health promotion and other programs. The study will illustrate the challenges faced by them 

in carrying out their daily task. To test the differences in the mean scores for the independent 

variables (socio-demographic and socio economic factors), t-test and One Way Analysis of 

Variance (ANOVA) will be employed and the chi-square test will be used to find the 

association between the independent variables and dependent variables (five domains of 

competencies of diabetes educators). 

 

Expected result:  

 

The result of the study will yield useful information on the effectiveness of diabetes 

educators’ competencies on the diabetics’ self-management of the disease in Malaysia. The 

study will also describe the challenges faced by the Diabetes Educators in their daily task. 

This is a novel study and the result of the study can be generalized to the population of 

Diabetes Educators in Malaysia. The outcome of the study could facilitate the Training 

Division of Ministry of Health to review and enhance the implementation of the post-basic 

Diabetes Management course since there has not been any evaluation done after the course in 

the service site. Implication for practice and suggestions for further research will be discussed 

further.  

 

Keywords: Diabetes educator, competencies, self-management of diabetes, diabetic patients. 

 
 

1.0 Introduction 
 

Diabetes has emerged as an epidemic of the 21
st
 century and threatens to overwhelm the 

health care system in the near future. It is a disease which is strongly related to over nutrition 

and sedentary lifestyles. It was estimated that the number of people in the world with diabetes 

is projected to rise from 171 million in the year 2000 to 366 million in 2030(Wild S, Roglic 

G, Green A, Sicree R & King H, 2004). The International Diabetes Federation (2009) has 

increased the projection of people with diabetes in the world to rise from 285 million in 2010 

to 439 million in 2030. 

 

According to The Fourth Malaysian National Health Morbidity Survey (2011), 15.2% (2.6 

million) of adults 18 years and above have diabetes. Out of the 15.2%, 7.2% are known to 

have diabetes and 8.0% are previously undiagnosed with diabetes in Malaysia. There were 

nearly 1.5 million adults affected by the disease and there is an increment of about 3.3% in 

the prevalence of diabetes over the last decade in the country. The number of diabetics in 

Malaysia is 657,839 patients registered underNational Diabetes Registration, Ministry of 

Health until December 2012.  Zanariah et.al (2008) has stated that one in six Malaysians 

above the age of 30 years old has diabetes and the dramatic increase in the prevalence of the 

disease  is may be due to primarily to the rise of obesity during the past decade, which has 

been found to be associated with rapid urbanization. Urbanization leads to sedentary types of 

jobs with more women move into white-collar work therefore, they have less time for 

cooking. In consequences, we rely more heavily on prepared food, which tends to be less 

healthy. 
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Diabetes Mellitus must be addressed as early as possible, optimally through preventions and 

interventions. Unfortunately, management of diabetic care in Malaysia appears to be provider-

directed that focus on pharmacologic and surgical interventions, with little attention given to 

primary and secondary prevention (Rampal et.al, 2010). Even though the Malaysian Ministry 

of Health carries out various health campaigns to educate the public on diabetes, there is still 

lack of awareness in the community about the disease as there is poor emphasis on patient 

self-management behaviours by the healthcare professionals with compromised provider-

patient interactions. It has been shown that the best way to prevent or determine the disease is 

through education. There is a need to improve the overall diabetes education particularly in 

areas that patients were lacking such as diabetes complications, exercise, meal practice, food 

sources and proportion.  

 

We need to address the problem of lack of awareness, lack of self-care, underlying social 

determinants, increased prevalence of the risk factors and lack of community involvement in 

order to enhance management of diabetes in the country. The health professionals should act 

as facilitators and educators who should equip the people with the knowledge and skills to 

take action on the determinants of their health. It has to be a process that should promote 

participation of people in gaining control over their lives. The awareness of the role of health 

professionals need to be created among the patients.  

 

This study intends to determine the diabetes educators’ competencies in facilitating self-

management among their diabetic patients in Malaysia. So far in Malaysia those have 

undergone this diabetes management course is not evaluated in any source. Diabetes 

education can be an important strategy to enhance and improve diabetes awareness in the 

community (Rampal et. al, 2010). Many research studies have shown that the quality of 

diabetes education by healthcare professionals on medications, exercise, diet, glucose 

monitoring, foot-care and treatment modifications have improved clinical outcomes and the 

quality of life of diabetics. Diabetes education is often provided by diabetes educators who 

focus on educating people with and at risk for diabetes and related conditions. They apply 

their in-depth competencies and skills in diabetes management, communication, counselling 

and education to provide self-management education (American Association of Diabetes 

Education, 2011). Competencies are defined as a cluster of related knowledge, skills, and 

attitudes that affect a major part of one’s job, correlate with job performance, can be 

measured, and can be improved by training and The study will also describe the challenges 

faced by the Diabetes Educators in their daily task. development (American Association of 

Diabetes Education, 2011). Competencies are likely to vary with education, training and 

experience. Good knowledge of diabetes among the diabetics is likely to be directly related to 

the quality of care given by the diabetes educators. (Rampal et.al., 2010). Education of 

diabetics improves compliance with treatments and may lead to favourable treatment 

outcomes.  

 

According to Anderson (2007), the amount of knowledge that is delivered to the patients 

depends very much on the delivery process in the education programs. The delivery process is 

related to the personal characteristics, counseling and educating skills of the diabetes 

educators. The diabetes educators’ role should be reassigned as facilitators and educators 

rather than mere providers (Rampal et.al, 2010). There is a call for the diabetes education in 

the diabetes centres to be reviewed and improved. Azimah et. al (2010) has stated that the 

education sessions for diabetic attending a primary care centre in Kuala Lumpur needs to be 
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reviewed and improved especially in areas of knowledge. The modes of delivery, as well as 

counseling and educating skills of the educators are equally important and have to be 

addressed as well. 

 

Diabetes Educators are health care providers who specialise in the provision of diabetes 

self-management education and care for people with diabetes. Diabetes self-management 

education is a speciality area of practice and is both a therapeutic and educational 

intervention. In Malaysia, the role of Diabetes Educators has been highlighted with the 

starting of post-basic Diabetes Management Course in 2000 by the Ministry of Health, 

Malaysian Diabetes Association and Universiti Malaya. The course was conducted by 

experts in the field of diabetes care. Since the year of 2003, the training was being 

conducted by the Training Division of Ministry of Health. The Diabetes Educators who 

are trained need to apply their knowledge and skills in diabetes management to provide self-

management education to patients. The competencies and skills of the diabetes educators need 

to be enhanced so that they could accomplish those roles mentioned above effectively and 

efficiently. As the result, The Training Division under the Malaysian Ministry of Health has 

undertaken a positive step to address the challenges to equip the diabetes educators with the 

relevant competencies and skills. The Training Division started their in-service post basic 

course on diabetes management for the duration of six months in the year of 2004. The aim of 

the course is to produce diabetes educators who are competent and skillful in the planning and 

carrying out management and prevention programmes and educate the patients and 

community in general in self-management of diabetes. After completion the course, the 

diabetes educators are posted back to their respective work places to carry out their 

responsibilities. 

 

According to Rampal et.al (2010), primary prevention of diabetes and its associated factors in 

the community is urgently required in Malaysia to combat diabetes complications. One of the 

approaches of primary prevention is to enhance the diabetes education in the community. 

Even though a number of cohorts of diabetic educators have completed the course 

successfully, neither the Training Division nor the Service Division has yet to evaluate the 

performance of the diabetes educators who are serving in the Diabetes Resource Centres in 

the primary and the secondary care centers. This study focuses on diabetic educators who 

manage diabetics at the primary and secondary care centres. A committed involvement of the 

diabetics in the treatment especially on the non-pharmacology treatment at the centres will 

enhance a better glycaemic control among the diabetic patients. This will help them to live a 

better quality of life. 

 

The International Diabetes Federation (2003) has set a standard that the competence and 

performance of Diabetes Educators must be reviewed at least annually. As such, there is a 

need to determine the competencies of the diabetes educators on their knowledge on the 

clinical understanding of diabetes, teaching and learning skills and diabetes self-management 

practices with regard to management of diabetics. The findings from this study would assist 

the Training Division and the Service Division of MOH to review and improve the course 

curriculum and its implementation in near future.  

 

The general objective of the study is to determine the Diabetes Educators’ competencies in 

facilitating self-management among diabetic patients in Malaysia. The specific objectives of 

the study are to determine: 
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i. the socio-demographic factors of diabetes educators (age, gender, ethnics and 

socioeconomic factors (job position, educational level, income level, number of years) as 

diabetes educator 

ii. the competency level of diabetes educators with regards to the five domains of 

competencies  ( clinical understanding of diabetes management, culturally-competent 

supportive care across the lifespan, teaching and learning skills,  diabetes self-

management practices and  program and business management/diabetes health 

promotion) 

iii. the challenges faced by diabetes educators in counseling diabetic patients (non-

recognizable role, no special allowance, empowerment on patients’ diabetic control, 

patients’ willingness to the counseling session) 

iv. the association between socio-demographic factors of diabetes educators with their 

competency level on the five domains of competencies. 

 

The result of the study will yield useful information on the level of competencies and skills of 

Diabetes Educators who have undergone the course from self-evaluation and their own 

perspective. The findings would also indicate the strengths and weaknesses of the course in 

terms of the curriculum, its implementation, the impact on the diabetes educators and the 

issues and challenges faced by the educators in the centres. The findings would help the 

Training Division of the Malaysian Ministry of Health to improve and enhance the six month 

post basic course curriculum and its implementation. Thus, this study could be used as a 

baseline study for developing more comprehensive diabetes management courses in future. 

Moreover, sample size represents the population of diabetes educators in Malaysia. So the 

findings of this study can be generalized throughout Malaysia. 

 

This is a cross sectional study using self-administered questionnaire. The diabetes educators’ 

competencies and skills would have been enhanced through other sources of information such 

as gained from other health professionals, mass media or through other Continue Professional 

Development programmes after their completion of the course. However these sources of bias 

are not being controlled in this study. Diabetes educators are trained by two different 

structured curriculums prepared by University Malaya and byTraining Division of Ministry of 

Health, Malaysia. Other curriculum structures will not be studied. 

 

2.0 Materials and Methods 
 

This is a cross-sectional study amongst Diabetes Educators selected from Primary and 

Secondary Health Care Centres in Malaysia using a set of questionnaire. The administration 

of the questionnaire will be done from October to March 2015 (six months).The sample size 

of the study is 438 (as shown in the formula below) Diabetes Educators trained by University 

of Malaya and Training Division, Malaysian Ministry of Health  in Malaysia. Each state in 

Malaysia has estimation of 100 trained Diabetes Educators, giving a total of 1300. The 

respondents from the five states are selected by randomly drawing them from a pool of 13 

states put into a box (438x 13/1300= 4.38) The sample in the study will be selected by simple 

random sampling technique from the five states. The sampling frame is the list of Diabetes 

Educators selected from Primary and Secondary Health Care Centers in Malaysia who have 

undergone the Post-Basic Diabetes Management Course from University Malaya and 

Training Division of Ministry of Health.Diabetes Educators trained by University Malaya and 

Training Division of Ministry of Health will be included while those not in the service, on 

medical board leave during the data collection time frame will be excluded. 
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Sampling unit is a diabetes educator who had undergone the Post-Basic Diabetes 

Management Course from University Malaya and Training Division of Ministry of Health.  

 

The sample size is an important feature of any empirical study in which the goal is to make 

inferences about a population from a sample. In practice, the sample size used in a study is 

determined based on the expense of data collection, and the need to have sufficient statistical 

power. In this study, a sample size of 438 Diabetes Educators trained by University Malaya 

and Training Division will be taken for the study.  Two sample proportion is used to 

determine the sample size (Nisar et al.,2008) 

 

 P1is the level of knowledge on Diabetes in health care workers (female): 0.56 

 P2 is thelevel of knowledge on Diabetes in health care workers (male)   : 0.42 

 Z    
 

 
         1-

 

 
       

=  1.282                )           √            )               )   
(0.56-0.42)² 
n = 177.84 

n =178 respondents per group 

Sample size is 178 X 2 = 365 respondents 

 

Adjusted for 20% of non- response, giving final sample size of   365+73=438. 

The items in the questionnaire will be adapted from the American Association of Diabetes 

Educators Practice Guidelines for Competencies for Diabetes Educators (2013). These self-

administered questionnaire English version will be modified according to our local standard. 

Validity will be done under expert validation (UPM experts) and Specialist Physician.  A pre-

test study will be conducted to determine the reliability of the questionnaire with the 

Cronbach alpha reliability coefficient calculated and the validity will be stated in the report. 

 

The data will be analyzed using SPSS version 20.0 for windows. Descriptive analysis such as 

mean with standard deviation will be used to illustrate the competencies of Diabetes 

Educators’ self-reported knowledge on the five domains of competencies of the diabetes 

educators. The study will also illustrate the challenges faced by the Diabetes Educators in 

their daily job. To test the differences in the mean scores for the independent variables (socio-

demographic factors), t-test and One Way Analysis of Variance (ANOVA) will be employed 

and the Pearson Correlation test the association between the independent (socio-demographic 

factors) and dependent variables (five domains of competencies of diabetes educators). 

The conceptual framework of the study is illustrated in figure 1. 

 

 

 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Statistical_inference
http://en.wikipedia.org/wiki/Statistical_population
http://en.wikipedia.org/wiki/Statistical_power
http://en.wikipedia.org/wiki/Statistical_power
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Figure 1: The independent and dependent variables in the study 

 

3.0 Expected result:  

 

The result of the study will yield useful information on the effectiveness of diabetes 

educators’ competencies on the clinical understanding of diabetes management, culturally-
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competent supportive care across the lifespan, teaching and learning skills, diabetes self-

management practices, and health promotion and other programs. The study will also describe 

the challenges faced by the Diabetes Educators in their daily task. Implication for practice and 

suggestions for further research will be discussed further.  

 

Acknowledgement 

 

The authors extend their gratitude to the UPM’s Ethical Committee for the approval of the 

research. The presentation of this paper was made possible through the support of the 

Malaysian Ministry of Health Staffs and the diabetes educators throughout Malaysia.  

 

Declaration 

 

We hereby declare that the manuscript entitled “Diabetes Educators’ Competencies in  

Facilitating Self-Management  among  Diabetic  Patients in Malaysia” submitted by the 

undersigned represents valid work and that neither this manuscript nor one with substantial 

similarity with any other article under the present authorship has been  published or is being 

considered for publication elsewhere.  

 

Authors contribution 

 

Author 1:Umma Devi Subramaniam, Author 2: Hayati Binti Kadir@Shahar Author 3: Suriani 

Ismail  Author 4: Rampal L. 

 

References 

 

Ahola, A. J. &Groop, P.H. (2013).Barriers to self-management of diabetes.Diabetic Medicine, 

30: 413-420. 

 

Al-Haddad M.A., Ibrahim Mim , SulaimanSas, Maarup, N. (2009).The impact of two diabetes 

educational programs on patients’ with diabetes in Malaysia. Journal of Clinical and 

Diagnostic Research [serial online] 2009 August 7: 3:1633-1640. 

 

Al-Qazaz, HK.,Hassali, MA., Shafie, AA., Sulaiman, SA. &Sundram, S. (2010).Translation 

and validation of Michigan Diabetes Knowledge Scale into Malaysian Version.Value in 

Health 2010.13(7). 

 

AADE Guidelines for the Practice of Diabetes Self-Management Education and Training 

(DSME/T).(2009). Chicago : American Association of Diabetes Educators.  

 

ADEA National Core Competencies for Credentialled Diabetes Educators 2008 Reviewed 

2014. (2014). Woden : Australian Diabetes Educators Association. 

 

Anderson RM.(2007) Taking diabetes self-management education to the next level.Diabetes 

Spectrum. 2007;20(4):202-3. 

 

Andrew, F. (1995). Self-management of diabetes mellitus. Canadian Medical Association 

Journal, 153(3): 254. 

 



International Journal of Public Health and Clinical Sciences 
Vol. 1:No. 1 

September/October 2014 
 

Umma D.S., Hayati K.S. , Suriani I., Rampal L. 217 

 

 IJPHCS  

Open Access: e-Journal 

 
 

 

Azimah, MN, Radzniwan, R., Zuhra, H., &Khairani, O. (2010). Have we done enough with 

diabetic eduaction? A pilot study.Malaysian Family Physician 2010.,5(1): 24-30.  

 

Badariah, A., Khalid, B.A.K., Quek, K.F., AnuarZaini, & Phipps, M.E. (2013).Knowledge of 

diabetes and lifestyle behaviour amongst indigenous population in Peninsular Malaysia.Med. 

J. Malaysia. vol 68: No 4.  

 

Bahagian PengurusanLatihan. (2004). Kursus Pos Basik Pengurusan Diabetik.Alor Star: 

BahagianPentadbiranKolejPembantuPerubatan. 

 

Chew, B.H., Khoo, E.M. & Chia, Y.C. (2011). Quality of care for adult type 2 Diabetes 

Mellitus at a University Primary Care Centre in Malaysia.International Journal of 

Collaborative Research on Internal Medicine & Public Health. 3(6)439-449. 

 

Clement, S. (1995).Diabetes self-management education.Diabetes care: 18(8):1204-1214. 

 

Competencies for Diabetes Educators: A Companion Document to the Guidelines for the 

Practice of Diabetes Education (2013). American Association of Diabetes Educators. 

 

Elizabeth, E.G. & Russell, E.G. 1996.Physician’s role in diabetes self-management.Helping 

patients to help themselves. The Endocrinologist, 6(3): 20-26. 

 

Fan, L. &Sidani, S. (2009). Effectiveness of diabetes self-management education intervention 

elements: A meta-analysis. Canadian Journal of Diabetes, 33(1):18-26.  

 

Funnell, M.M. &  Anderson, R. M.(2004). Empowerment and self-management of 

diabetes.Clinical Diabetes, 22(3):123-127. 

 

 Glasgow, R.E., Toobert, D.J. & Gillette, C.D. 2001.Psychological barriers to diabetes self-

management and quality of life.Diabetes Spectrum, 14(1). 

 

Guidelines for Clinical Care Ambulatory.(2013). Management of type 2 Diabetes Mellitus. 

University of Michigan: Quality Management Program.  

 

Heisler, M., Smith, D.M., Hayward, R.A., Krein, S.L. & Kerr, E.A. (2003). How well do 

patients assessments of their diabetes self-management correlate with actual glycemic control 

and receipt of recommended diabetes services? Diabetes Care, vol 26(3). 

 

Institute for Public Health, National Institutes of Health and Ministry of Health.(2008) The 

third national health morbidity survey 2006 (NHMS III). 2008:21-5. 

 

International Diabetes Federation (IDF) Prevalence estimates of diabetes mellitus (DM) 2010 

and 2030 In: IDF Diabetes Atlas (4th ed), 2009. 

 

Karter, A. J., Ackerson, L.M., Darbinian, J.A., Agonsino, R.B., Ferrara, A. & Liu, J. 

(2001).Self-monitoring of blood glucose level and glycemic control: Northern California 

Kaiser Permanente Diabetes registry. The American Journal of Medicine, 111(1). 

 

Kisokanth, G., Prathapan, S., Indrakumar, J. & Joseph, J. (2013).Journal of Diabetology, 3(1). 



International Journal of Public Health and Clinical Sciences 
Vol. 1:No. 1 

September/October 2014 
 

Umma D.S., Hayati K.S. , Suriani I., Rampal L. 218 

 

 IJPHCS  

Open Access: e-Journal 

 
 

 

 

Krejcie, R.V. and Morgan, D.W. (1970). Determining sample size for research 

activities.Educational and Psychological Measurement, 30:607-10. 

 

Mafauzy, M., Hussein, Z. & Chan, S.P. (2011). The status of diabetes control in Malaysia: 

Results of DiabCare 2008. Med J MalaysiaVol 66 No 3 August 2011. 

 

Malaysian Diabetes Association and Academy of Medicine.Management of type 2 diabetes 

mellitus. 4th ed. Malaysia:  Ministry of Health Malaysia;( 2009). 

 

Mastura, I., Mimi, O., Pitterman, I., Teng, C.L. &Wijesinha, S. (2007). Self-monitoring of 

blood glucose among diabetes patients attending government health clinics.Med. J. Malaysia. 

Vol 62. 

 

Mensing, C., Boucher, J., Cypress, M., Weinger, K., Mulcahy, K. &Barta, P.(2006). National 

standards for diabetes self-management education. Diabetes Care, 29. 

 

Miller, D., Berard, L., Cheng, A., Hanna, A., Hagerty, D. &Knip, A. (2011). Self-monitoring 

of blood glucose in people with type 2 diabetes: Canadian Diabetes Association Briefing 

Document for Healthcare Poviders. Canadian Journal of Diabetes, 35(4): 317-319. 

 

Moser, A., Bruggen, H., Widdershoven, G. &Spreeuwenberg, C. (2008). Self-management of 

type 2 diabetes mellitus: a qualitative investigation from the perspective of participants in a 

nurse-led, shared-care programme in the Netherlands. BMC Public Health, 8:91. 

 

Mukhopadhyay, P., Paul, B., Das, D., Sengupta, N. &Majumder, R. (2010).Int J Diab Dev 

Ctries, 30(3). 

 

Naik, A.D., Teal, C.R., Rodriguez, E. &Haidel, P. (2011).Knowling the ABC’s: A 

comparative effectiveness study of two methods of diabetes education. Patient Education and 

Counseling, 85(3):383-9. 

 

Onwudiwe, N.C., Mullins, C.D., Winston, R.A., Shaya, F.T., Pradel, F.G., Laird, A. & 

Saunders, E. (2011). Barriers to self-management of diabetes: A qualitative study among low-

income minority diabetics. Ethnicity & Disease, 21. 

 

Ozer, E., Sengul, A.M., Gedik, S., Salman, S., Salman, F. &Sargin, M.(2003). Diabetes 

education: a chance to improve well-being of Turkish people with type 2 diabetes. Patient 

Education and Counseling, 51:39-44. 

 

Pimouguent, C., Goff, M.L., Thiebaut, R., Dartigues, J. F. &Helmer, C. (2011). Effectiveness 

of diabetic management program for improving diabetic care: a meta-analysis. Canadian 

Medical Association Journal,183(2):115-127. 
 

Rampal, L., Loong, YY.,Azhar, MZ. & Sanjay, R. (2010). Enhancing diabetic care in the 

community in Malaysia: Need  for a paradigm shift. Malaysian Journal of Medicine and 

Health Sciences.vol 6 (1), January 2010. 
 



International Journal of Public Health and Clinical Sciences 
Vol. 1:No. 1 

September/October 2014 
 

Umma D.S., Hayati K.S. , Suriani I., Rampal L. 219 

 

 IJPHCS  

Open Access: e-Journal 

 
 

 

Rothman, R.L., Dewalt, D.A., Malone, R., Bryant, B., Shintani, A. &Criglar, B. (2004). 

Influence of patient literacy on the effectiveness of a primary care-based diabetes disease 

management program. Journal of the American Medical Association, 292(14): 1711-1716. 
 

Ruggiero, L., Glasgow, R.E., Dryfoos, J.M., Rossi, J.S., Prochaska, J.O. & Orleans, C.T. 

(1997).Diabetes self-management, self-reported recommendations and patterns in a large 

population. Diabetes Care, 20 (4): 568-575. 
 

Salmah Mohd. Ali & Kamaruzaman Jusoff.(2009). Barriers to optimal control of type 2 

diabetes in Malaysian Malay patients.Global Journal of Health Sciences.vol 1, No.2. 
 

Shrivastava, S.R., Shrivastava, P.S. &Ramasamy, J.(2013). Role of self-care in management 

of diabetes mellitus. Journal of Diabetes & Metabolic Disorders. 
 

Sunder Rao, P.S.S. & Richard, J. (2007). Introductionto biostatistics and research methods, 

4
th

ed. New Delhi: Prentice-Hall of India. 
 

Syed Wasif, G., Syed Azhar, S.M., Sundram, S., Victor, S.C. &  Abdul Hakim, A. (2012). 

Clinical critics in the management of diabetes mellitus.Health, 4: 537-548. 
 

Tan, F., Chan, G., Wong, J.S. &Rozario, F. (2008). Standard of care for type 2 diabetic 

patients in a Public Hospital General Medical Clinic: Report of a self-audit. Med. J 

Malaysia.vol 63. 
 

Upadhyay, D.K., Palaian, S.P., Shankar, R. & Mishra, P. (2008). Knowledge, attitude and 

practice about diabetes among diabetes patients in Western Nepal. Rawal Medical Journal, 

33(1): 8-11. 
 

Welschen, L.M.C., Bloemendal, E., Nijpels, G., Dekker, J.M., Heini, R.J. &Stalman, W.A.B. 

(2005). Self-monitoring of blood glucose in patients with type 2 diabetes who are not using 

insulin. Diabetic Care, 28(6): 1510-1516. 
 

Wild S, Roglic G, Green A, Sicree R & King H (2004). Global prevalence of diabetes: 

estimates for the year 2000 and projections for 2030. Diabetes Care, 27: 1047–1053. 
 

William, G.C., Freedman, Z.R. &Deci, E.L. 1998.Supporting autonomy to motivate patients 

with diabetes for glucose control. Diabetes Care, 21. 
 

Zanariah, H., Chandran, LR., Wan Mohamad, WB., Wan Nazaimoon, WM., Letchuman, GR., 

Jamaiyah, H., Fatanah, I., Nurain, MN., Helen Tee GH., &MohdRodi, I. (2008). DWP 1-3  
 

Prevalence of diabetes mellitus in Malaysia in 2006-results of the 3
rd

 National Health and 

Morbidity Survey (NHMS III).Diabetes Res Clinal Practice. 2008.79(1);21. 

 


