
Malaysian Diabetes Educators Society

D I A B E T E S 
EDUCATION MANUAL 
2020



DIABETES EDUCATION MANUAL 2020

Published by:

First published 2016
Second edition published 2020 

Malaysian Diabetes Educators Society
No 1, Jalan 6/19, Seksyen 6
46000 Petaling Jaya 
Selangor
Malaysia

Copyright

The copyright owner of this publication is Malaysian Diabetes Educators 
Society. Content may be reproduced (except assessment tools and scales 
which are copy righted by other authors) in any number of copies and in any 
format or medium provided that a copyright acknowledgement to Malaysian 
Diabetes Educators Society is included and the content is not changed, not 
sold, nor used to promote or endorse any product or service, and not used 
in an inappropriate or misleading context.

e-ISBN: e-978-967-17936-1-9

Available on the following websites:
http://www.mdes.org.my
http://www.moh.gov.my



TABLE OF CONTENTS

FOREWORD

PREFACE

MANUAL OBJECTIVES

MANUAL WORKING COMMITTEE 

EXTERNAL REVIEWERS

SECTION 1	 EDUCATION ASSESSMENT

SECTION 2	 HEALTHY EATING

SECTION 3	 PHYSICAL ACTIVITY AND EXERCISE

SECTION 4	 MEDICATION 

SECTION 5	 SELF-MONITORING

SECTION 6	 RISK REDUCTION

SECTION 7	 BEHAVIOURAL AND PSYCHOSOCIAL 
	 INTERVENTION 

SECTION 8	 CARE OF OLDER PEOPLE WITH DIABETES

GLOSSARY OF TERMS

ACKNOWLEDGEMENTS

SOURCE OF FUNDING

PAGE

04
05
06
06
08
09
19
29
42
72
84

116

126
149
151
151

3



DIABETES EDUCATION MANUAL 2020

4

FOREWORD
The Ministry of Health congratulates the Malaysian Diabetes Educators Society for 
developing the Malaysian Diabetes Education Manual, 2nd edition, 2020.
 
Diabetes is an intricate and challenging disease that requires the person with diabetes 
to make multiple daily decisions regarding food, physical activity, and medications. It 
also demands that the person be adept in a number of self-management skills. In order 
for people to acquire the skills necessary to be successful self-managers, diabetes 
education is critical in laying the groundwork with ongoing support to maintain yields 
made during education.
 
Seven million Malaysian adults are likely to develop diabetes by 2025, an alarming 
trend that will see diabetes prevalence of 31.3% for adults aged 18 years and above. 
The current Malaysian health care system will be unable to afford the costs of diabetes 
care unless incidence rates and diabetes-related complications are reduced. Diabetes 
education has been shown to be cost-effective by decreasing hospital admissions and 
readmissions, as well as estimated lifetime health care costs related to a decreased 
risk for complications.
 
Diabetes education reduces haemoglobin A1c (HbA1c) by as much as 1% in people 
with type 2 diabetes. Besides that, it delays the onset and/or advancement of 
diabetes complications, boosts quality of life and lifestyle behaviours such as healthy 
eating and active lifestyle, augments self-efficacy and empowerment, strengthens 
healthy coping, and reduces diabetes-related distress and depression. Furthermore, 
better outcomes have been shown to be associated with the amount of time spent for 
diabetes education. The paramount goal of diabetes education is a more engaged and 
informed patient.
 
The Malaysian Diabetes Education Manual aims to provide practical resources for 
healthcare professionals who deal with people with diabetes or at risk for diabetes, 
to improve effectiveness and quality of diabetes education in their daily practice. This 
manual follows the framework of the American Association of Diabetes Educators’ 
AADE7 Self-Care Behaviours.
 
The Ministry of Health commends the Malaysian Diabetes Educators Society and the 
working committee of this manual for taking the initiative to develop the Malaysian 
Diabetes Education Manual, 2nd edition, 2020. I would like to urge all healthcare 
providers to fully utilise this practical manual to further improve the quality of diabetes 
education in Malaysia. 

Tan Sri Dato’ Seri Dr. Noor Hisham Bin Abdullah
Director General of Health
Ministry of Health Malaysia
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Tan Ming Yeong RN CDE
Chair, Diabetes Education Manual Committee

PREFACE
The International Diabetes Federation reported that there were 463 million adults 
between 20-79 years old have diabetes in 2019. This is expected to increase to 700 
million in 2045. Malaysia is not spared of this epidemic. According to the National 
Health and Morbidity Survey 2015, one in five Malaysian adults above the age of 30 
has diabetes. Besides the burden of managing diabetes, it has serious impact on our 
healthcare and social system as well as the national economy. To address the trend, 
education and awareness programmes need to be aggressive and persuasive.

Diabetes Management is often complex due to multiple self-care requirement in 
addition to managing its comorbidities. Diabetes Education manual is a guide to 
increase knowledge and understanding of diabetes management for healthcare 
professionals who care and support people living with Type 2 Diabetes Mellitus (T2DM) 
or at risk of T2DM and their caregivers. The first edition of the Diabetes Education 
manual was published in 2016. A survey among healthcare professionals reported it 
as helpful in their daily work in managing people with diabetes.

This second edition of the Diabetes Education Manual provides the important updates 
of the American Association of Diabetes Educators’ 7 self-care namely Healthy Eating, 
Being active, Medication intake, Monitoring, Risk Reduction, Problem Solving and 
Healthy Coping which the last two were discussed under behavioural intervention as in 
the first edition. In addition, this new manual has included a new section on diabetes 
education for the older people with diabetes as globally it is recognized that they have 
different management and education needs as compared to the younger adults.
 
The current number of trained diabetes educators is insufficient to provide the 
knowledge and skills required for daily self-care to people with diabetes and at risk 
of diabetes with the high prevalence of diabetes in Malaysia. To address this gap of 
facilitating diabetes education in clinical practice, other healthcare professionals can 
play a vital role by using this manual as a guide in their daily work in managing people 
with diabetes.

Lastly, I would like to express my sincere gratitude to the Ministry of Health Malaysia 
for their continuous support and also everyone involved in the development of this 
manual and especially to the task force members for their immense support and 
contribution towards this manual.
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MANUAL OBJECTIVES
The aim of the diabetes education manual is to serve as a guide to standardise 
the structure and content of diabetes education while taking into the account the 
importance of individual needs.

Target Population
This education manual provides the educational process and content for adults with 
Type 2 Diabetes Mellitus 18 years old and above.

Who Should Use This Manual
This diabetes education manual can be used by healthcare professionals who provide 
diabetes education for people with Type 2 Diabetes including diabetes educators, 
nurses, assistant medical officers, dietitians, pharmacists, physiotherapists, 
clinical psychologists and medical practitioners.

MANUAL WORKING COMMITTEE
CHAIRPERSON
Dr. Tan Ming Yeong 
Diabetes Nurse Specialist, International Medical University, Kuala Lumpur

MEMBERS (Alphabetic order)

Adeline Tay Guek Pheng
Senior Diabetes Educator
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Kuala Lumpur

Foong Pui Hing
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Institut Jantung Negara 
Kuala Lumpur
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Family Medicine Specialist
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Seremban, Negeri Sembilan

Lee Lai Fun
Dietitian
Puchong Medical Specialist Clinic
Kuala Lumpur
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Liang Yaw Wen
Clinical Psychologist
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Kuala Lumpur
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University Malaya Medical Centre 
Kuala Lumpur

Pee Lay Ting
Pharmacist
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International Medical University 
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1.1  Introduction
The education assessment includes initial and follow-up evaluation and assessment. 
The aim of the education assessment is to provide a whole-person evaluation, to 
identify and understand the factors affecting the health and quality of life of people 
with diabetes, and provide support to their family members. People with diabetes 
should be assessed based on key characteristics of current lifestyle, comorbidities, 
clinical characteristics and issues, cultural and socioeconomic context.

1.2  Definition
People with diabetes should assume an active role in their diabetes care. Treatment 
goals and plans should be created in collaboration with the individual based on their 
preferences, values, and goals. It is also to assess the impact of clinical management in 
relation to the person’s risk factors and goals (American Diabetes Association, 2019).

1.3  General Recommendation
An effective education assessment requires a person-centered, and active listening 
to elicit preferences and beliefs, and assess literacy, numeracy and potential barriers 
to diabetes care. Language should be neutral, non-judgemental, free from stigma, 
respectful and inclusive that imparts hope (American Diabetes Association, 2019).

1.4  Assessment
Assessment should be focused on determining current overall health status to obtain 
information helpful in establishing management strategies including treatment plans and 
a healthy lifestyle which can significantly improve glycaemia outcomes and well-being 
(refer Appendix 1.10) (The Royal Australian College of General Practitioners, 2016).

The comprehensive education assessment should include components of the 
evaluation in Table 1.

1.4.1 Table 1: Components of Comprehensive Diabetes Education Assessment at 
Initial, Follow-up and Annual Visits

Components
Initial 
Visit

Every 
Follow-up

Annual 
Visit

Diabetes history 
•	Years of diabetes
•	Review of previous treatment 

regimens and response 
•	Assess frequency/cause of 

hospitalizations

√
√

√
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Components
Initial 
Visit

Every 
Follow-up

Annual 
Visit

Family history 
•	Diabetes in first-degree relative(s)

Personal history of complications and 
common comorbidities 

•	Macrovascular and microvascular 
•	Common comorbidities 
•	Presence of anaemia 
•	Presence of neuropathic pain 
•	High BP or dyslipidaemia 
•	Last dental check 
•	Last eyes check 
•	Visit to specialists (e.g. nephrology, 

ophthalmology, cardiology)

Lifestyle and behaviour patterns 
•	Eating patterns and weight history 
•	Sleep behaviours and physical activity 
•	Sedentary behaviours 
•	Tobacco, alcohol use

Medications 
•	Medication-taking behaviour 
•	Medication intolerance or side effects
•	Complementary and alternative 

medicine use

Psychosocial conditions 
•	Screen for depression, anxiety, 

and disordered eating (refer when 
necessary) 

•	Assessment for cognitive impairment 
(for age ≥ 65 years)

Diabetes self-management education and 
support 

•	History of dietitian/diabetes educator 
visits 

•	Screen for barriers to diabetes self-
management

Hypoglycaemia 
•	Frequency and timing of episodes, 

awareness, causes and management

√

√
√
√
√
√
√ 
√
√

√
√
√
√

√
√
√

√

√

√

√

√

√

√
√
√
√

√
√
√

√

√

√

√

√

√
√
√
√
√
√
√
 

√
√
√
√

√
√
√

√

√

√

√

√



DIABETES EDUCATION MANUAL 2020

12

Components
Initial 
Visit

Every 
Follow-up

Annual 
Visit

Physical examination 
•	Height, weight, BMI* 
•	Waist circumference 
•	BP 
•	Insulin injection site, lipohypertrophy 
•	Foot examination – visual inspection, 

screen for PAD (pedal pulses, ABI), 
monofilament 10 g, vibration or pinprick 
sensation 

*	Measurement of BMI may not reflect 
	 actual health risk, as BMI does not take 
	 into account age, gender or muscle 
	 mass (How accurate is Body Mass Index 
	 or BMI?, 2019).

Laboratory evaluation 
•	HbA1c, FBS 
•	RP (Sr Creatinine, eGFR) 
•	LFT 
•	Urine Protein/microalbumin 
•	Lipid profile (LDL, HDL, TG)

√
√
√
√
√

√
√
√
√
√

√
√
√
√

√

√
√
√
√
√

√
√
√
√
√

1.5  Goal Setting
Goal setting is a valuable strategy for improving self-care behavioural skills in people 
with diabetes to improve outcomes. Effective goal setting for each counselling session 
is based on assessment and collaboration between the person with diabetes, the health 
care provider and other team members. Goals are defined in a measurable term stated 
in specific self-care behaviour (refer to Section 7 on Behavioural and Psychosocial 
Intervention). The goals can serve as a method to evaluate the progress and outcome.

1.6  Planning
The diabetes educator develops the plan to attain the mutually defined goals and 
outcomes with regards to each specific self-care behaviour (healthy eating, physical 
activity and exercise, medication intake, self-monitoring, risk reduction and behaviour 
intervention). The plan for education must be individualized and appropriately paced 
for the person with diabetes.

1.7  Implementation
The diabetes educator provides education according to the agreed upon plan. The 
diabetes educator guides implementation of the diabetes education plan and interfaces 
with the various care providers, people with diabetes and caregivers. Implementation 



13

also may be linked to other professional services and resources. Good communication 
is fundamental for effective implementation because it is important that the person 
with diabetes fully understands and is able to perform the tasks defined in the plan 
(Ishikawa and Kiuchi, 2010).

1.8  Evaluation
To facilitate evaluation, the diabetes educator must document the individual’s 
assessment, diabetes education intervention, plans, behavioural goals, follow up 
status in his or her medical records. The individual’s outcome data can be used to 
make a comparison against target goals.

Table 2 provides an evaluation and monitoring checklist for the self-care behaviour 
goal agreed upon with the person with diabetes.

Table 2: Monitoring Checklist for Self-care Behaviour

Self-care Behaviour GoalDate
Date Outcomes

Healthy Eating

Physical Activity & Exercise

Medication

Self-monitoring

Risk reduction

Follow-up

Achieve     In-progress     Modify

Achieve     In-progress     Modify

Achieve     In-progress     Modify

Achieve     In-progress     Modify

Achieve     In-progress     Modify

(Adapted with modification from Cornell et al, 2017)

Diabetes Educator’s Name & Initial Diabetes Educator’s Name & Initial
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Name

Date of Birth

MRN
(AFFIX PATIENT LABEL HERE)

1.10  Appendices

Appendix 1 Initial Assessment Form

     Inpatient                Outpatient

Date:

Referred by:

Reason for Referral:

DEMOGRAPHIC DATA:

Duration of diabetes:              years              Preferred Language:

Education:	 Never	 Primary	 Secondary	 Tertiary

Marital Status:	 Single	 Married	 Divorced	 Separated            Widowed

Living with: 	 Family member	 Friends	 Alone		   Others

Residence: 			                 Occupation:

Family History: DM           No          Yes     Mother (   )     Father (   )     Siblings (   )     Children (   )

Medical History:

Surgical History:

CURRENT DIABETES TREATMENT:

Any changes in diabetes medicines for this visit:            No          Yes

Type of changes:

Oral Anti-diabetic:

Insulin:		  Basal

		  Bolus

		  Premix

Others:

Adherence to medicines (MMAS-4):       High adherence        Medium adherence        Low adherence

DIET:

Last dietitian review:

Regularity of meals:		  Breakfast            Lunch            Dinner

Snacks: 			   Yes	           No 	               Sometimes

Supper: 			   Yes	           No 	               Sometimes

Comments:

PHYSICAL ACTIVITY:

Physical activity at work:		            Light              Moderate             Vigorous

Physical activity during leisure time: 	           Light              Moderate             Vigorous

Type of activity, times per week/hrs:

Initial A
ssessm

ent Form

1
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Initial A
ssessm

ent Form

2

RISK FACTORS:

Smoking:            No          Yes 		       cigarettes/day

Alcohol:              No          Yes		       type, days/week, quantity/time

SELF-MONITORING BLOOD GLUCOSE (SMBG):

SMBG frequency:			      	       	 (time/day, days/week)

Interpreting result:

HYPOGLYCAEMIA (HYPO):

Hypo in last 3 months:	 No	 Yes, frequency

Aware of symptoms:             	 No        	 Yes	 knows how to treat:            Yes         No

Possible contributing factors:

PHYSICAL MEASUREMENT

Weight:   	  	 kg

Height:	                	m

BMI: 	                	kg/m²

Waist circumference:              cm

Blood pressure:	              mmHg

PATHOLOGY RESULT

FBS/RBS                 mmol/L     TG                       mmol/L

HbA1c                      %              HDL                     mmol/L

Creatinine                umol/L      LDL                     mmol/L

eGFR            mL/min/1.73m²   Cholesterol           mmol/L

Others

FOOT ASSESSMENT:

Last foot assessment:             Never          Yes, Date: 

CURRENT ISSUES in-relate to DIABETES CARE:

DIABETES EDUCATION INTERVENTION:

Clinical Suggestions:

Self-care Education Discussed:

PLANS:

Follow-up:	 Yes          	 No 

Refer to:	 Dietitian	 Endocrinologist	 Others

Diabetes Educator



17

Name

Date of Birth

MRN
(AFFIX PATIENT LABEL HERE)

Date:				           No. of follow up:

CURRENT DIABETES TREATMENT:

Any changes in diabetes medicines for this visit:            No          Yes

Type of changes:

Oral Anti-diabetic:

Insulin:		  Basal

		  Bolus

		  Premix

Others:

Adherence to medicines (MMAS-4):       High adherence        Medium adherence        Low adherence

SELF-MONITORING BLOOD GLUCOSE (SMBG):

SMBG at home:	 Yes	 No        	

SMBG frequency: 

Interpreting result:

HYPOGLYCAEMIA (HYPO):

Hypo in last 3 months:            No         Yes, frequency

Aware of symptoms:                No         Yes	 knows how to treat:            Yes         No

Possible contributing factors:

Appendix 2 Follow-up Assessment Form

     Inpatient                Outpatient

FOOT ASSESSMENT:

Last foot assessment:             Never          Yes, Date:

PHYSICAL MEASUREMENT

Weight:   	  	         kg

Wt. gain/lost:   	         kg

Blood pressure:	              mmHg

PATHOLOGY RESULT

FBS/RBS                 mmol/L     TG                       mmol/L

HbA1c           % ↑/↓          %      HDL                     mmol/L

Creatinine                umol/L      LDL                     mmol/L

eGFR            mL/min/1.73m²   Cholesterol           mmol/L

Others

Follow
-up A

ssessm
ent Form

1
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OUTCOME AFTER LAST DIABETES EDUCATION:

CURRENT ISSUES in-relate to DIABETES CARE:

DIABETES EDUCATION INTERVENTION:

Clinical Suggestions:

Self-care Education Discussed:

PLANS:

Follow-up:	 Yes          	 No 

Refer to:	 Dietitian	 Endocrinologist	 Others

Diabetes Educator

Follow
-up A

ssessm
ent Form

2
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Healthy eating is important for people with diabetes as part of their self-care diabetes 
management. Recommendations for Healthy Eating should be individualized according 
to the person’s nutritional needs, cultural practices and willingness to change.

2.1  Definition
Healthy eating is the ability of the individual to choose a variety of foods from all 
food groups with suitable portions and healthier food preparations according to their 
diabetes treatment.

2.2  Medical Nutrition Therapy (MNT) and 
	  Type 2 Diabetes Mellitus
•	 Individuals with diabetes should receive individualized MNT to achieve blood 

glucose, lipids and blood pressure goals (American Diabetes Association, 2019).

•	 Diabetes MNT has the greatest impact at initial diagnosis and at any time during 
the disease process (Malaysian Dietitians’ Association, 2013).

•	 People with diabetes especially those at high risk of complications should consult 
a dietitian at diagnosis and subsequent follow-up.

•	 MNT should be individualized according to individual needs, cultural preferences 
and respecting the individual’s willingness to change (refer to Section 7 on 
Behavioural and Psychosocial Intervention).

2.3  General Recommendations
2.3.1 Eating Pattern and Macronutrient Distribution

•	 There is no optimal ratio of carbohydrates, proteins and fat for people with 
diabetes.

•	 Healthful eating patterns should be emphasized with less focus on specific 
nutrients, e.g. Mediterranean diet, DASH diet, plant-based diet (American 
Diabetes Association, 2019). Principles of healthful eating patterns include: more 
fruits and vegetables, wholegrains, legumes, nuts and pulses, healthy fats, as 
well as less sugar and salt.

•	 Low carbohydrate eating patterns may improve glycaemic control. However, this is 
not recommended for women who are pregnant or lactating, people with or at risk 
for disordered eating, or those with renal disease. It should be used with caution in 
people taking SGLT2 inhibitors due to the potential risk of ketoacidosis (American 
Diabetes Association, 2019). People with diabetes practicing low carbohydrate 
eating pattern may need to be closely monitored by health professionals.
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2.3.2 Energy Balance

•	 Overweight and obese diabetes individuals should aim to lose weight 0.5-1.0 kg 
per week to achieve weight loss 5-10% of their initial weight within 6 months 
(Malaysian Dietitians’ Association, 2013).

•	 This can be achieved by reducing energy intake and increasing energy output 
through physical activity. Individualized prescription and meal plan should be 
discussed with a dietitian. Structured meal plans that include meal replacements 
can also be considered.

•	 Regular self-monitoring of weight is encouraged e.g. once a week (refer to Section 
5 on Self-monitoring).

2.3.3 Carbohydrates

•	 People with diabetes need to be educated on sources and types of carbohydrates 
(CHO) using teaching tools e.g. plate model and carbohydrate exchange list.

•	 Sources of preferred CHO would be from wholegrain products, fruits, low fat dairy 
products and legumes.

•	 CHO portions must be kept consistent on a day-to-day basis (e.g. 2-3 exchanges 
of cereals, grains and starchy vegetables for main meals and 1-2 exchanges per 
snacks) (Malaysian Dietitians’ Association, 2013). Please refer to Appendix 2. 
Sufficient CHO should be included in the daily diet to avoid hypoglycaemia.

•	 People with diabetes on a flexible insulin regime should be referred to dietitian 
for education on how to use carbohydrate counting and how to consider fat and 
protein content to determine meal time insulin dosing.

•	 People with diabetes should limit intake of CHO from sugar sweetened drinks to 
reduce risk of weight gain and worsening cardiometabolic risk profile (American 
Diabetes Association, 2019). This includes drinks with white sugar, brown sugar, 
honey, gula Melaka, condensed milk and jam.

•	 Non-nutritive sweeteners may be used as a substitute for caloric sweeteners to 
reduce overall calorie and CHO intake. Examples of non-nutritive sweeteners are 
aspartame, acesulfame potassium, saccharin, sucralose and stevia.

2.3.4 Dietary Fibre

•	 Diet high in fibre as for the normal population is recommended. Good sources of 
fibre include wholegrains, vegetables, fruits, legumes, seeds and nuts (Malaysian 
Dietary Guidelines, 2010).



DIABETES EDUCATION MANUAL 2020

22

•	 Benefits of adequate fibre intake:

	 o 	 Improves blood glucose.
	 o 	 Lowers total and LDL cholesterol.
	 o 	 Prevents constipation.
	 o 	 Controls appetite by providing fullness.

•	 Tips to increase fibre intake:

	 o 	 Choose whole grains products such as brown rice, wholemeal bread, oats.
	 o 	 Choose whole fruit instead of fruit juices.
	 o 	 Include vegetables in every meal.

2.3.5 Protein

•	 Lean sources of protein such as lean meat or poultry, fish, legumes (e.g. dhal, 
chickpeas), soy products (e.g. tofu, tempeh) and low-fat dairy products (milk, 
yogurt, cheese) are recommended.

•	 Legumes, milk and yogurt contain significant amount of carbohydrate which 
should be taken into consideration during meal planning.

•	 Protein foods should not be used to replace CHO to achieve weight loss and blood 
glucose control.

•	 For individuals with diabetic nephropathy or diabetic kidney disease, protein 
restriction is necessary and dietitian referral is recommended.

2.3.6 Dietary Fats and Sodium

•	 Total intake of fat should be limited to control body weight and improve lipid 
profile.

•	 Low fat food preparations e.g. boiling, steaming, grilling or baking are encouraged. 
Deep fried foods and high fat foods should be limited.

•	 Saturated fats and trans fats should be limited e.g. coconut-based products, 
palm oil, animal fats, butter, hard margarine, ghee, pastries.

•	 Unsaturated fats are encouraged e.g. corn, sunflower, olive, canola, soy oil as a 
replacement for saturated fats.

•	 One to two seafood meals per week is recommended to reduce the risk of 
congestive heart failure, coronary heart disease, ischemic stroke, and sudden 
cardiac death, especially when seafood replaces the intake of less healthy foods 
(Rimm et al, 2018).
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•	 There is no clear evidence for the restriction of dietary cholesterol intake e.g. 
eggs and seafood intake.

•	 Sodium intake should be limited to less than 2300 mg daily (or 1 teaspoon of 
salt) (American Diabetes Association, 2019). Sources of sodium include added 
salt, sauces and condiments, processed food, preserved food and canned food.

2.3.7 Alcohol Intake

•	 If a person with diabetes chooses to drink alcohol, it should be limited to 2 drinks 
for men and 1 drink for women per day (Malaysian Dietitians’ Association, 2013).
Examples of 1 drink = 360 ml beer/150 ml wine/45 ml hard liquor/distilled 
spirits.

•	 If alcohol is consumed, it should be taken with meals to prevent hypoglycaemia 
especially in individuals on insulin or insulin secretagogues.

2.4 Assessment
•	 Refer to Section 1 on Assessment for Anthropometry: weight, height, BMI, waist 

circumference.

•	 Recommendation for < 65 years old:

	 o 	 BMI > 23.0 kg/m2: advise for weight loss
	 o 	 BMI 18.5 to 23.0 kg/m2: advise for weight maintenance

•	 Assess diet intake based on Malaysian Healthy Plate model (Refer Appendix 1), 
general diet pattern and food habits.

•	 Review frequency, causes and severity of hypoglycaemia.

2.5 Goal Setting
•	 Able to practice healthy, balanced meals consisting variety of foods.

•	 Able to practice portion control according to Malaysian Healthy Plate.

•	 Able to identify CHO foods.

•	 Able to have consistent CHO servings per meal daily.

•	 Able to manage hypoglycaemia especially if on insulin therapy.
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2.6  Planning and Implementation

Diagram 1: Decision Pathway for Medical Nutrition Therapy
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2.7  Evaluation and Monitoring
Table 1 provides a guide to monitor the outcomes of MNT.

Table 1: Monitoring Outcomes of Medical Nutrition Therapy

(Adapted from Gehling, 2001)

CriteriaNo Yes No

Maintain a reasonable body weight?

Monitor blood glucose levels regularly?

Eat consistent carbohydrate portion at consistent times?

Use a meal plan to help monitor food portions?

Identify foods high in carbohydrate, sugar, fats and 
sodium?

Make appropriate food selections when dining out e.g. low 
sugar, low fat and high fibre food/drinks?

Use sugar-free or no-added-sugar foods appropriately?

Treat hypoglycaemia/hyperglycaemia appropriately?

1

2

3

4

5

6

7

8

2.8 Referral for Trouble Shooting
Non-dietitians and diabetes nurse educators should refer challenging clients to 
dietitians for comprehensive Medical Nutrition Therapy. These include individuals with 
diabetes on insulin therapy, chronic kidney disease (with or without dialysis), cancer, 
dyslipidaemia, hypertension or any other medical condition requiring special dietary 
advice.
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2.10  Appendices

Appendix 1: Malaysian Healthy Plate (Pinggan Sihat Malaysia) 

(Adapted from Ministry of Health Malaysia)
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Appendix 2: Carbohydrate Exchange Lists

CEREALS, GRAIN PRODUCTS AND STARCHY VEGETABLES 

Each item contains 15 g carbohydrate, 2.0 g protein, 0.5 g fat and 75 calories

1/2 cup or 1/3 chinese rice bowl

1 cup
1/2 cup or 1/3 chinese rice bowl
1/3 cup

1 piece (60 g)

1 piece (40 g)
1/2 piece 
1/3 piece 

1 slice (30 g)
1/2 piece
1/4 cup

3 rounded tablespoons 
1/4 cup

3 rounded tablespoons

3 pieces

6 pieces

1/3 cup

1/2 cup
1/2 cup (45 g)

1 slice (75 g)

1 cup (100 g)

1 small

1 small (75 g)
1/2 cup

4 pieces

Rice, white unpolished (cooked)

Rice porridge

Kway teow, mee hoon, tang hoon, spaghetti, macaroni

Mee, wet

Idli

Putu mayam

Thosai, diameter 20 cm

Chappati, diameter 20 cm

Bread (wholemeal, high fibre, white/brown), plain roll

Burger bun, pita bread (15 cm)

Oatmeal, cooked

Oats, uncooked

Muesli

Flour (wheat, rice, atta)

Biscuits (plain, unsweetened) 
e.g. cream crackers, Ryvita

Small thin, salted biscuits (4.5 x 4.5 cm)

Starchy vegetables

*Baked beans, lentils (*Contains more protein than 
other foods in the list i.e. 5 g/serve)

Corn kernel, peas (fresh/canned)

Sweet potato, tapioca, yam

Breadfruit (sukun)

Pumpkin

Corn on the cob, 6 cm 

Potato

Potato, mashed

Waterchestnut

1 cup is equivalent to 200 ml in volume, 1 cup = 3/4 chinese rice bowl 
(11.2 cm in diameter x 3.7 cm deep).     

Tablespoon refers to dessertspoon level (equivalent to 2 teaspoons)
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FRUITS 

Each item contains 15 g carbohydrate and 60 calories

Banana

Apple, orange, custard apple (buah nona)

Star fruit, pear, peach, persimmon, ciku, kiwi

Hog plum (kedondong)

Mangosteen, plum

Duku langsat, grapes, langsar, longan

Water apple (jambu air), small

Lychee, rambutan

Pomelo

Papaya, pineapple, watermelon, honeydew, soursop

Guava

Cempedak, nangka

Prunes

Dates (kurma)

Raisin

Durian

Mango

MILK

Fresh cow’s milk, UHT milk

Powdered milk (skim, full cream)

Yogurt (plain/low fat)

Evaporated (unsweetened)

Skimmed (1% fat)

Low fat (2% fat)

Full cream

Protein (g)

8

8

8

CHO (g)

15

12

10

Fat (g)

trace

5

9

Energy (kcal)

90

125

150

 (Adapted from Malaysian Dietitians’ Association, 2013)

1 small (60 g)

1 medium

1 medium

6 wholes

2 smalls

8 pieces

8 pieces

5 wholes

5 slices

1 slice
1/2 fruit

4 pieces

3 pieces

2 pieces

20 g

2 medium seeds
1/2 small

1 cup (240 ml)

4 rounded tablespoons or 1/3 cup
3/4 cup
1/2 cup
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Physical activity and exercise are important for people with diabetes to control weight, 
improve glucose control, muscle strength and flexibility, mental and overall health and 
wellbeing. Types and duration of physical activity or exercise should be individualized 
depending on the individual’s medical condition.

3.1  Definition
3.1.1 Physical Activity

•	 Any bodily movement produced by skeletal muscles that results in energy 
expenditure (Carsperson et al, 1985).

•	 Physical activity in daily life can be categorized into occupational, sports, 
conditioning, household or other activities (Carsperson et al, 1985).

•	 Exercise is a subset of physical activity that is planned, structured, repetitive 
and has a final or an intermediate objective for the improvement or maintenance 
of physical fitness. ‘Physical activity’ and ‘exercise’ are used interchangeably 
(Carsperson et al, 1985).

3.1.2 Dose of Physical Activity

‘Dose’ of aerobic physical activity is the type and amount of reported or prescribed 
physical activity (Physical Activity Guidelines Advisory Committee, 2018).

The components of dose for aerobic physical activity are the frequency, duration, and 
intensity of the physical activity:

•	 Frequency is usually counted as sessions or bouts of moderate-to-vigorous 
physical activity per day or per week.

•	 Duration is the length of time for each session or bout.

•	 Intensity is the rate of energy expended during the physical activity session or 
bout, usually in Metabolic Equivalents (METs) (Refer to Appendix 1 for physical 
activities and METs).

3.1.3 Other Types of Physical Activities

Leisure-Time Physical Activity (LTPA) and Step Count

•	 Walking 10,000 steps (~ 8 kilometers or 5 miles) can burn 300 to 400 calories. 
It can be achieved by incorporating it in an active lifestyle that includes a 30 
minutes brisk walk each day (Choi et al, 2007) (Refer to Appendix 2 for the Daily 
pedometer step count category).

•	 Each 2,000 steps per day increment was associated with a 10% lower 
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Diagram 1: Association Between Change in Daily Step Count and Cardiovascular 
Events in Individuals with Impaired Glucose Tolerance
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Adapted from: The Lancet, Yates et al, 2014. 

cardiovascular event rate in individuals with Impaired Glucose Tolerance as 
shown in Diagram 1 (Physical Activity Guidelines Advisory Committee, 2018).

•	 People with Impaired Glucose Tolerance who perform Moderate-to-Vigorous 
structured LTPA were 63-65% less likely to develop diabetes (Laaksonen et al, 
2005).

3.2  Benefits of Regular Physical Activity in Type 2 
       Diabetes Mellitus
•	 Improves glycaemic control with HbA1c reduction (-0.4 to -0.6%) and improve 

insulin sensitivity (Umpierra et al, 2011; Thomas and Elliot, 2009; Boule et al, 
2001).

•	 Improves lipid levels. High volume exercise raises HDL cholesterol level by 10 to 
20% and decrease triglycerides by 10 to 30% (Durstine et al, 2001).

•	 Promotes 7% weight loss when combined with Medical Nutrition Therapy decreases 
the incidence of type 2 diabetes by 58% compared with 31% in the metformin-
treated group (Diabetes Prevention Programme Research Group, 2002).

•	 Improves muscle strength, flexibility and mental health.
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•	 Improves cognitive function, such as memory, concentration, attention and 
reaction time. It is prescribed as a type of treatment for mild depression (Sweden 
Professional Associations for Physical Activity, 2010).

•	 Promotes sleep. Strong evidence demonstrates that moderate-to-vigorous 
physical activity improves the quality of sleep (Physical Activity Guidelines Advisory 
Committee, 2018).

•	 Moderate-to-vigorous intensity physical activities reduce the risk of Impaired Glucose 
Tolerance in adults’ progression to type 2 diabetes by 41.1% (Pan et al, 1997).

3.3  General Recommendations
•	 All people with Metabolic Disorders like Diabetes Mellitus are classified as high 

risk (American College of Sports Medicine, 2010).

•	 Physical activity and exercises should be tailored to meet the specific needs of 
each individual.

•	 Begin an exercise based on individual’s fitness level. Customize exercise regime 
to the individual’s needs.

•	 People with diabetes complications require a more thorough evaluation prior to 
beginning an exercise programme (American College of Sports Medicine, 2010).

•	 A total duration of aerobic exercise at least 150 minutes per week in bouts of 
10 minutes or more (Tremblay et al, 2011) spread across the week; or minimum 
5 times per week of at least 30 minutes per session or 75 minutes per week 
of vigorous-intensity aerobic physical activity (American Diabetes Association, 
2015).

•	 Resistance exercise at least 2-3 days/week with each session consisting of 2-4 
sets of 8-12 repetitions is recommended in addition to aerobic exercise (Eckel et 
al, 2013).

•	 Exercise benefits can be achieved at one session or accumulated over the day 
(e.g. 3 x 10 minutes sessions in a day or 30-minutes session) (Eckel et al, 2013).

•	 More health benefits are achieved if the amount of physical activity is increased 
from 150 to 300 minutes, if the intensity is moderate and from 75 to 150 minutes 
and if the intensity is vigorous (Physical Activity Guidelines Advisory Committee, 
2018).

•	 Higher levels of exercise, 200-300 minutes per week are recommended to 
maintain weight loss or minimize weight regain in the long term (Obesity Expert 
Panel Report, 2013).



33

•	 People with diabetes should have no more than 2 consecutive days without 
exercise (American Diabetes Association, 2015).

•	 Balance training examples include walking heel-to-toe, practicing standing from 
a sitting position and using a wobble board is important for the elderly (Physical 
Activity Guidelines Advisory Committee, 2018).

•	 Individuals who do not perform any moderate-to-vigorous physical activity, 
replacing sitting time with light-intensity physical activities, such as walking at 
3.2 km per hour, dusting or polishing furniture, or easy gardening, reduces the 
risk of all-cause mortality (Physical Activity Guidelines Advisory Committee, 2018).

•	 From a practical perspective, it is easier to incorporate physical activity in daily 
activities if everyday activities in particular can be used (Sweden Professional 
Associations for Physical Activity, 2010).

•	 The role of exercise tracker and apps supporting during exercise is to track and 
measure everything from running, walking, cycling, swimming to foot landing 
habits, calculate speed, distance travelled and calories burned. Encourage people 
with diabetes to be more active, increased self-efficacy and fitness.

3.4  Special Consideration
3.4.1. People with Diabetes with Complications/Comorbidities

•	 Cardiovascular Disease

	 o 	 In people with diabetes planning to participate in low-intensity forms of physical 
	 	 activity (< 60% of maximal heart rate) such as walking, they may be 
		  recommended to undergo an exercise stress test according to the clinical 
		  judgement of the treating physician. People with diabetes and known coronary 
		  artery disease should undergo a supervised evaluation of the ischemic 
		  response to exercise, ischemic threshold and the propensity to arrhythmia 
		  during exercise.

•	 Retinopathy 

	 o	 At the time of diagnosis should have an initial dilated and comprehensive eye 
		  examination by an ophthalmologist.

•	 Neuropathy 

	 o	 Evaluation can be made by checking the deep tendon reflexes, vibratory sense, 
		  and position sense. Touch sensation can best be evaluated by using 
		  monofilaments. Should be done and clearance by physician.
	 o	 Assess for foot ulceration injury. 
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	 o 	 Ankle Brachial Index (ABI) in people with diabetes over 50 years of age and 
		  consider ABI measurement in younger person with diabetes with multiple 
		  Peripheral Arterial Disease (PAD) risk factors, repeating normal tests every 5 years.

3.4.2 Risk of Hypoglycaemia

•	 Caution is needed in people with diabetes prescribed with insulin or insulin 
secretagogues. Medication doses may need to be reduced or extra carbohydrate 
intake may be needed before or during physical activity to prevent exercise 
associated hypoglycaemia (Ministry of Health Malaysia, 2015; Obesity Expert 
Panel Report, 2013; Eckel et al, 2013).

•	 When individual shows signs and symptoms of hypoglycaemia such as shakiness, 
weakness, abnormal sweating, nervousness, anxiety, tingling of the mouth and 
fingers and hunger, refer to Section 6.6 in Risk Reduction for hypoglycaemia 
management.

3.5  Assessment
Assessment before the recommendation of physical activity include the following:

3.5.1 Risk Stratification

•	 Physical activity readiness questionnaire (PAR-Q) (Refer Appendix 3)

•	 Fitness assessment

	 o	 Anthropometry (body mass index & waist circumference)
	 o	 Fitness Test (6 Minutes’ Walk Test, step test etc.)

•	 Diabetes treatment modality

•	 Metabolic control (e.g. blood glucose, blood pressure etc.)

•	 Diabetes complications (refer to Special Consideration 3.4 in this section)

3.5.2 Behaviour Modification

•	 Readiness for change (refer to Section 7 on Behavioural and Psychosocial 
Intervention)

•	 Barriers to change (refer Physical Activity Readiness Questionnaire (PAR-Q) 
Appendix 3)

3.5.3. Past History of Personal Exercise/Physical Activities

•	 Hobbies or leisure activities
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•	 Current exercise

•	 Types, duration & frequency of exercise

•	 Success in sustaining exercise

Sample Questions

1.	How many times a week do you usually do 20-minutes or more of vigorous-intensity 
	 physical activity that makes you sweat or puff and pant? (e.g. heavy lifting, digging, 
	 jogging, aerobic or fast bicycling)

	       3 or more times a week          1-2 times a week          None

2. How many times a week do you usually do 30-minutes or more moderate-intensity 
	 physical activity that increases your heart rate or makes you breathe harder than 
	 normal? (e.g. carry light loads, cycling at a regular pace or playing tennis)

	       5 or more times a week          3-4 times a week          1-2 times week          None

(Smith et al, 2005)

3.6  Goal Setting
•	 Increase physical activity during daily affairs.

•	 Increase duration, intensity and frequency of exercise.

•	 Identify support and community resources e.g. home setting/environment, parks, 
workplace exercise facilities.

•	 Prioritise physical activity goals based upon assessment and preference.

•	 Set individual behavioural physical activity goal (American Association of Diabetes 
Educators, 2011; American Society of Bariatric Physicians, 2013; Canadian 
Society for Exercise Physiology, 2014).
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3.7  Planning
Diagram 2: Decision Pathway for Exercise 

Planning for Exercise

•	Body weight status
•	Duration of diabetes
•	Treatments modality
•	Current metabolic control
•	Presence of macrovascular and 

microvascular complication
•	Cardiovascular risk factor
•	Current physical activities
•	Fitness level 
(Refer to Appendix 3 Physical 
Activity Readiness Questionnaire)

Presence of diabetes 
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Exercise Assessment
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•	Duration
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•	Foot care
•	Hydration
•	Hypoglycaemia
•	Caution if BG > 16.7 mmol/L
•	Signs and symptoms of 
	 coronary artery disease

Individualized exercise plan

Education on prevention of 
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YES

NO
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3.8  Implementation
•	 Provide supportive tools and reference on how to use them and explain the 

rationale for using them.

•	 Example: use of pedometer and step counting, phone apps such as Walk Star 
(iPhone); Walking Mate (Android), exercise diary.

•	 Refer/support diabetes management skill training and offer guidance on 
accessing care.

•	 Recommend support groups or community physical activity.

•	 Recommend and execute plans, ensuring that the person with diabetes has the 
required knowledge, skills and resources.

•	 Identify and address barriers that become evident throughout the process 
(American Association of Diabetes Educators, 2011).

•	 Use behavioral change methodology to encourage people with diabetes to 
increase physical activity and exercise.

3.9  Evaluation and Monitoring
•	 Knowledge

	 o	 Proper attire and sufficient hydration
	 o	 Foot care – proper foot wear for exercise, foot examination post exercise
	 o	 Safe level of blood glucose for exercise
	 o	 Stop exercise if there is chest discomfort, dizziness, sharp or significant 
		  muscle pain or symptoms of hypoglycaemia
	 o	 Logbook/monitoring tool, achievement level, challenges. Refer Section 7 on 
		  behavior modification evaluation
	 o	 Cardiovascular symptoms
	 o	 Hypoglycaemia symptoms

3.10  Referral for Trouble Shooting
•	 Sports physician or Endocrinologist regarding patient’s medical problems.

•	 Physiotherapist/exercise physiologist/physical trainer for exercise techniques 
and safety of certain exercises.



DIABETES EDUCATION MANUAL 2020

38

3.11  References

1.	American Association of Diabetes Educators. (2011) Guidelines for the Practice of 
Diabetes Education. Website: www.diabeteseducator.org. Accessed on 20th July 2019.

2.	American College of Sports Medicine. (2010) ACSM’s Guidelines for Exercise Testing 
and Prescription Guidelines (ACSM) Philadelphia: Lippincott Williams & Wilkins, pp. 26-
28, 8th Edition.

3.	American Diabetes Association. (2015) Foundations of Care: Education, Nutrition, 
Physical Activity, Smoking Cessation, Psychosocial Care and Immunization. Diabetes 
Care, Vol. 38 (Suppl. 1), pp. S20-S30.

4.	American Society of Bariatric Physicians, ASBP. (2013) Adult Adiposity Evaluation and 
Treatment. Website: www.obesity algorithm.org. Accessed on 20th June 2019.

5.	Boule, N. G., Hadad, E., Wells, G. A. and Sigal, R. J. (2001) Effects of exercise on 
glycaemic control and body mass in type 2 diabetes mellitus: a meta-analysis of 
controlled clinical trials. JAMA. September 13, Vol. 286 (10), pp. 1218 -1227.

6.	Canadian Society for Exercise Physiology. (2014) Physical Activity Readiness 
Questionnaire. Website: http://www.csep.ca/PAR-QForms. Accessed on 20th June 
2019.

7.	Carsperson, C. J., Powell, K. E. and Christenson, G. M. (1985) Physical Activity, Exercise, 
and Physical Fitness: Definitions and Distinctions for Health-Related Research. Public 
Health Reports, Vol. 100 (2), pp. 126-131.

8.	Choi, B. C., Pak, A. W., Choi, J. C. and Choi, E. C. (2007) Daily Step Goal of 10,000 
Steps: A Literature Review. Clinical Investigation Medicine, Vol. 30 (3), pp. E146 -E151.

9.	Diabetes Prevention Program Research Group (DPPRC). (2002) Reduction in the 
incidence of type 2 diabetes with lifestyle intervention or metformin. New England 
Journal of Medicine, Vol. 346, pp. 393-403.

10.	Durstine, J. L., Grandjean, P. W., Davis, P. G., Ferguson, M. A., Alderson, N. L. and 
DuBose, K. D. (2001) Blood lipid and lipoprotein adaptations to exercise. A quantitative 
analysis. Sports Medicine, Vol. 31, pp. 1033-62.

11.	Eckel, R. H., Jakicic, J. M., Ard, J. D., Janet, M. d., J. Miller, N. H., Hubbard, V. S., Lee, 
I-M., Lichtenstein, A. H., Loria, C. M., Millen. B., Nonas, C. A., Sacks, F. M., Smith Jr, 
S. C., Svetkey, L. P., Wadden, T. A. and Yanovski, S. Z. (2013) AHA/ACC Guideline on 
lifestyle management to reduce cardiovascular risk. Journal of the American College of 
Cardiology, Vol. 129, 25 (Supp2), pp. S76-S99.

12.	Laaksonen, D. E., Lindstrom, J., Lakka, T. A., Erikson, J. G., Niskanen, L., Wikstrom, 
K., Aunola, S., Keinanen-Kiukaanniemi, S., Laakso, M., Valle, T. T., Ilanne-Parikka, P., 
Louheranta, A., Hamalainen, H., Rastas, M., Salminen, V., Cepatitis, Z., Hakumaki, 
M., Kaikkonen, H., Harkonen, P., Sundvall, J., Tuomilehto. J. and Unsitupa, M. (2005) 



39

Physical Activity in the Prevention of Type 2 Diabetes: The Finnish Diabetes Prevention 
Study. Diabetes, Vol. 54 (Jan), pp. 158-165.

13.	Ministry of Health Malaysia. (2015) Clinical Practice Guidelines for Management of 
Type 2 Diabetes Mellitus, 5th Edition.

14.	Obesity Expert Panel Report (2013). Circulation, Website: http://www.circ.ahajournals.
org/content/early/2013/11/11/01.cir.0000437739.71477.ee/suppl/DC1. 
Accessed on 20th June 2019.

15.	Physical Activity Guidelines Advisory Committee. (2018) Physical Activity Guidelines 
Advisory Committee Scientific Report. Washington DC, U.S. Department of Health and 
Human Services.

16.	Pan, X. R., Li, G. W., Hu, Y. H., Wang, J. X., Yang, W. Y., An, Z. X., Lin, J., Xiao, J. Z., 
Cao, H. B., Liu, P. A., Jiang, X. G., Jiang, Y. Y., Wang, J. P., Zheng, H., Bennett, P. H. 
and Howard, B. V. (1997) Effect of Diet and Exercise in Preventing NIDDM in People 
with Impaired Glucose Tolerance: The Da Qing IGT and Diabetes Study. Diabetes Care, 
Vol. 20 (4), pp. 537-44.

17.	Sweden Professional Associations for Physical Activity. (2010) Physical Activity in the 
Prevention and Treatment of Disease. Swedish National Institute of Public Health.

18.	Smith, B. J., Marshall, A. L. and Huang, N. (2005) Screening for physical activity in 
family practice: evaluation of two brief assessment tools. American Journal of Preventive 
Medicine, 29 (4), pp. 256-264.

19.	Thomas., D. and Elliot. E. J. (2009) Exercise for Type 2 Diabetes Mellitus. Cochrane 
Database of Systematic Reviews. John Willey & Son. Ltd.

20.	Tremblay, M. S., Warburton, D. E., Janssen, I., Paterson, D. H., Latimer, A. E., Rhodes, R. 
E., Kho, M. E., Hicks, A., Leblanc, A. C., Zehr, L., Murumets, K. and Duggan, M. (2011) 
New Canadian Physical Activity Guideline. Applied Physiology Nutrition Metabolism, Vol. 
36, pp. 36-46.

21.	Tudor-Locke, C. and Bassett, D. R. (2004) How Many Steps Per Day Are Enough? 
Preliminary Pedometer Indices for Public Health. Sports Medicine, Vol. 34, pp. 1-8.

22.	Umpierr D., Ribeiro P. A., Kramer C. K., Leitao, C. B., Zucatti, A. T., Azevedo, M. 
J., Gross, J. L., Ribeiro, J. P. and Schan, B. D. (2011) Physical activity advice only 
or structured exercise training association with HbA1c levels in type 2 diabetes: a 
systematic review and meta-analysis. The Journal of American Medical Association, 
Vol. 305 (7), pp. 1790-1799.

23.	Yates, T., Haffner, S. M., Schulte, P. J., Thomas, L., Huffman, K. M., Bales, C. W., Califf, 
R. M., Holman, R. R., and Kraus, W. E. (2014) Association between change in daily 
ambulatory activity and cardiovascular events in people with impaired glucose tolerance 
(NAVIGATOR trial): a cohort analysis. Lancet, Vol. 383 (9922), pp. 1059-1066.



DIABETES EDUCATION MANUAL 2020

40

3.12  Appendices
Appendix 1: Physical Activities and METs 

Moderate ActivityLight Activity Vigorous Activity

3.0-6.0 METs< 3.0 METs > 6.0 METS

Walking/hiking

Jogging at 10 km/hour

Shovelling

Carrying heavy loads

Bicycling fast (22-26 km/hour)

Basketball game

Soccer game 

Tennis--singles

Walking--slowly

Sitting--using computer

Standing--light work 
(cooking, washing dishes)

Fishing--sitting

Playing most instruments

Walking--very brisk 
(6.5 km/hour)

Cleaning--heavy (washing 
windows, vacuuming, 
mopping)

Mowing lawn (walking 
power mower)

Bicycling--light effort 
(16-19 km/hour)

Badminton--recreational

Tennis--doubles

Appendix 2: Daily Pedometer Step Count Category

(Adapted from Tudor-Locke and Bassett, 2004)

Range of Daily Stop Count (steps per day) Activity Classification

Sedentary lifestyle index

Low active

Somewhat active

Active

Highly active

< 5000

5000-7499 as typical day excluding sports/exercise

7500-9999 include some volitional activities (and/
elevated occupational activity demands)

≥ 10000

> 12500

(Physical Activity Guidelines Advisory Committee, 2018)
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Appendix 3: Physical Activity Readiness Questionnaire (PAR-Q)

Physical Activity Readiness Questionnaire (PAR-Q) AIM: To identify those individuals 
with a known disease, signs or symptoms of disease, who may be at a higher risk 
of an adverse event during physical activity/exercise. This stage is self-administered 
and self-evaluated. Regular physical activity is fun and healthy, and increasingly more 
people are starting to become more active every day. Being more active is very safe 
for most people. However, some people should check with their doctor before they 
start becoming much more physically active. If you are planning to become much 
more physically active than you are now, start by answering the seven questions in 
the box below. If you are between the ages of 15 and 69, the PAR-Q will tell you if you 
should check with your doctor before you start. If you are over 69 years of age, and 
you are not used to being very active, check with your doctor. Common sense is your 
best guide when you answer these questions. Please read the questions carefully and 
answer each one honestly: check YES or NO.

QuestionNo Yes No

If you answered ‘Yes’ to any of the 7 questions, please seek guidance from your 
doctor or appropriate allied health professional prior to undertaking physical activity/
exercise. If you answered ‘No’ to all 7 questions, and you have no other concerns 
about your health, you may proceed to undertake light-moderate intensity physical 
activity/exercise.

(Adapted from Canadian Society for Exercise Physiology, 2014)

Name:						                    Age:
Gender:          Male            Female 

Please tick √ a response for each question.

Has your doctor ever told you that you have a heart condition 
or have you ever suffered a stroke?

Do you ever experience unexplained pains in your chest at 
rest or during physical activity/exercise?

Do you ever feel faint or have spells of dizziness during physical 
activity/exercise that causes you to lose balance?

Have you had an asthma attack requiring immediate medical 
attention at any time over the last 12 months?

If you have diabetes (Type 1 or Type 2) have you had trouble 
controlling your blood glucose in the last 3 months?

Do you have any diagnosed muscle, bone or joint problems 
that you have been told could be made worse by participating 
in physical activity/exercise?

Do you have any other medical condition(s) that may make it 
dangerous for you to participate in physical activity/exercise?

1

2

3

4

5

6

7
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In type 2 diabetes, hyperglycaemia occurs due to a combination of pathophysiological 
defects such as:

•	 Insufficient insulin secretion from the pancreas.

•	 Resistance to insulin action in liver, fat and muscle cells.

•	 Decreased incretin secretion from small intestinal cells causing non suppression 
of glucagon.

•	 Increased glucose reabsorption from the tubular lumen in the kidney.

Medication is targeted at these different areas in an attempt to normalize blood 
glucose levels.

4.1  Definition
Glucose lowering medications (oral and injections) approved for use in people with 
Type 2 diabetes in Malaysia.

•	 Medications which improve blood glucose control.

•	 Medications which improve other risk factors contributing to morbidity and 
mortality of people with diabetes.

4.2  General Recommendations
Classes of Medication which Lower Blood Glucose Levels

•	 Medications which reduce carbohydrate absorption from the gut.

•	 Medications which increase insulin secretion/production from the pancreas.

•	 Medications which improve insulin sensitivity.

•	 Medications which increase incretin levels.

•	 Medications which reduce glucose reabsorption in the kidney.

•	 Exogenous Insulin

Some of these medications are available in combination tablets. Due to their different 
modes of action and side effects, people with diabetes who take these medications 
and those who advise them need to be aware of the importance of timing, dosage and 
other relevant factors.
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4.3.1  Combination of Oral Glucose Lowering Medications

Combination
(Brand Name)

Dose Per Tablet Minimum and Maximum Dose

Metformin and Glibenclamide 
(Glucovance)

Metformin and Glimepiride 
(Amaryl M SR)

Rosiglitazone and Metformin
(Avandamet)

Sitagliptin and Metformin
(Janu-Met)

Vildagliptin and Metformin
(Galvus-Met)

Linagliptin and Metformin 
(Trajenta Duo) 

Saxagliptin and Metformin XR 
(Kombiglyze XR) 

Dapagliflozin + Metformin 
(Xigduo XR)

Empagliflozin + Metformin 
(Jardiance Duo)

Empagliflozin + Linagliptin
(Glyxambi)

500 mg/2.5 mg
500 mg/5 mg

500 mg/2 mg

2 mg/500 mg
4 mg/500 mg 
4 mg/1000 mg

50 mg/500 mg
50 mg/850 mg
50 mg/1000 mg

50 mg/500 mg
50 mg/850 mg
50 mg/1000 mg

2.5 mg/500 mg
2.5 mg/850 mg
2.5 mg/1000 mg

2.5 mg/1000 mg
5 mg/500 mg
5 mg/1000 mg

10 mg/500 mg MR
5 mg/1000 mg MR
10 mg/1000 mg MR

5 mg/500 mg
12.5 mg/500 mg
12.5 mg/850 mg
12.5 mg/1000 mg

10 mg/5 mg
25 mg/5 mg

Min dose: 500 mg/2.5 mg BD
Max dose: 1000 mg/10 mg BD

Min dose: 500 mg/2 mg OD
Max daily dose: 2000 mg/8 mg 

Min dose: 2 mg/500 mg OD
Max dose: 4 mg/1000 mg BD

Min dose: 50 mg/500 mg BD
Max dose: 50 mg/1000 mg BD

Min dose: 50 mg/500 mg BD
Max dose: 50 mg/1000 mg BD 

Min dose: 2.5 mg/500 mg BD
Max dose: 2.5 mg/1000 mg BD

Min dose: 2.5 mg/1000 mg OD 
or 5 mg/500 mg OD
Max dose: 5 mg/2000 mg OD

Min dose: 1 tab OD
Max dose: 10 mg/2000 mg OD

Min dose: 5 mg/500 mg BD
Max dose: 12.5 mg/1000 mg BD

Min dose: 10 mg/5 mg OD
Max dose: 25 mg/5 mg OD

(MIMS Malaysia, 2019)
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4.3.2 Missed Dose Management for Oral Glucose Lowering Medications

It is recommended to always look first in the manufacturer’s Patient Information 
Leaflet (PIL) supplied with the medicine. PILs usually contain specific advice about 
missed dose management. However, there will be many situations that cannot be 
covered by PIL and if in doubt patients should contact a pharmacist or doctor for 
advice.

General Advice

a) If the dose is less than 2 hours late:
Patients should take the missed dose as soon as they remember.

b) If the dose is more than 2 hours late:
The advice depends on how often the medicine is taken:
	 o	 If taken once or twice each day: people should usually take the dose as soon 
	 	 as they remember as long as the next dose is not due within a few hours*. 
		  Patients should then continue taking the medicine at the usual times.

	 o	 If taken more often than twice a day: it is usually safer to omit the missed 
		  dose, and wait until the next dose is due, then continue as normal.

[*Note: there is no clear definition of ‘a few hours’, so advice may vary depending on 
the individual situation.]

(S. Owen, 2017)
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4.4  Algorithm for Oral Glucose Lowering Medications

Above measurements 
at target

YESNO

Adherence
Continue 

medication

Review All Medications

Dosage – Timing

Measurements

HbA1c

Blood Pressure

Lipids

Urine Microalbumin

Renal Function

Reasons

Poor understanding of instructions

Forgetful

Worried about adverse effects

Experience of adverse effects

Advice of family members/friends

Consulting traditional healers

Provide education

Review by doctor

YESNO
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4.5  Tips to Overcome Non-adherence

Problems Solutions

Forgetful

Worried of side effects of 
medicine

Experience of adverse 
effects

Poor understanding of 
medicine

Taking traditional 
medicines

Ignorance/Apathetic

Suggest the use of pillbox or hand phone alarm 
as reminder.

Explain that benefits outweigh risks hence the 
doctor has started him/her on this medicine. 
Share complications of diabetes.

Explain common side effects of each medicine 
and how to prevent or minimize them, e.g. take 
metformin after meals instead of before to avoid 
GI symptoms, take gliclazide with or before meal 
to prevent hypoglycaemia. Discuss with the doctor 
regarding medication adjustment if a particular 
medication cannot be tolerated.

Ensure understanding of dose, indication, 
frequency and time of administration of each 
medication. We may use tools like drawing a 
table, or pictures.

Explain risk of adulteration. If diabetes control or 
risk factors are not at target, explain the efficacy 
of modern medicine and long term complications 
of poorly controlled diabetes.

Motivate to take responsibility for own health.
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4.6.2  Step-by-step Injection Technique (GLP-1 Receptor Agonist)

The injection technique for Exenatide XR (Extended Release) and Dulaglutide are 
similar to insulin injection technique. Please refer to section 4.9.1 for insulin injection 
technique. However, they do not require priming (step 6 and 7 in section 4.9.1).

(A) The injection technique for Exenatide XR (Extended Release) involves 3 steps:
	 1. Prepare
	 2. Mix
	 3. Inject

1. Prepare
	 i)	 Remove one pen from the refrigerator. Wait for 15 minutes. Medicine at room 
		  temperature is easily mixed well.
	 ii)	 Attached the needle on the pen and do not remove the needle cover. 
		  (see Picture A)
	 iii)	Combine the medicine by holding the pen upright and slowly turning the knob.  
		  Stop when you hear the click and the green label disappears. 
		  (see Picture B)

Picture A Picture B
(Image source: AstraZeneca)

2. Mix
	 i)	 Hold the pen by the end with the orange label and tap the pen firmly against 
		  the palm of your hand to mix. Rotate the pen every ten taps. (see Picture C)
	 ii) 	Hold your pen up to the light and look through both sides of the mixing window 
		  to make sure the medicine is mixed well. (see Picture D)

*To get your full dose, the medicine must be mixed well. If not mixed well, tap longer 
and more firmly.

Picture C Picture D
(Image source: AstraZeneca)
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3. Inject
	 i)	 Twist the knob until the injection button is released. (see Picture E)
	 ii)	 Pull the needle cover straight off. For injection techniques, please refer to 
		  section 4.9.1 no. 11 and 12.

Picture E
(Image source: AstraZeneca)

(B) The injection technique for Dulaglutide involves 3 steps:
	 1. Uncap
	 2. Place and unlock
	 3. Press and hold

 

 

 

  
 

(Image source: Eli Lilly)
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4.7  Algorithm for Insulin

Address the 
non issue

Review by doctor

Provide Education:

•	Check insulin injection technique 
	 using insulin pen

•	Site of injection (including 
	 rotation)

•	Number of times needle 
	 been used before disposal

•	Length of needle

•	Insulin storage

•	Time of administration

•	SMBG record if available

•	Confirm current dose

•	Occurrence & frequency of 
	 hypoglycaemia and management

Provide Education:

Address barriers to insulin therapy

•	Poor understanding of possible 
	 complications of diabetes

•	Poor understanding of diabetes/ 
	 role of insulin

•	Seeing insulin therapy as 
	 treatment failure

•	Fear of needle

•	Fear of side effects of insulin i.e. 
	 hypoglycaemia and weight gain

•	Lifelong medication/change in 
	 lifestyle

•	Demonstrate insulin injection 
	 technique to convince them

HbA1c on target
YES

Adherence
Continue current 

treatment

Individualized HbA1c

NO

YES NO

On insulin
YES NO
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4.8  Barriers to Initiate Insulin Therapy
Insulin production by the pancreas decreases with age and duration of diabetes so 
that many people with Type 2 diabetes will eventually need insulin to maintain blood 
glucose control. Most individuals are reluctant to inject themselves and try to avoid it 
if at all possible.

Barriers Suggested Solutions

Poor understanding 
of diabetes and its 
complications as well as 
role of insulin

Seeing insulin therapy as 
treatment failure

Fear of needle

Fear of side effects 
of insulin i.e. 
hypoglycaemia and 
weight gain

Lifelong medications/ 
change in lifestyle

•	Provide comprehensive education.
•	Explain reduction of risk for complications with 

better glycaemic control.
•	Explain the role of insulin in glucose regulation.

•	Explain the decrease in insulin production which 
occurs with ageing, so that most people with 
diabetes will eventually need insulin to maintain 
glucose control.

•	Provide reassurance that today’s needles are 
much smaller and are coated with silicon, 
allowing them to slide in more easily. In fact, 
most people say that it is almost painless 
and less uncomfortable than a finger stick to 
monitor blood glucose level.

•	Use trial injection.

•	Provide education on how to prevent, recognize 
and treat hypoglycaemia.

•	Refer to pharmacist or diabetes educators 
before starting insulin.

•	Provide reassurance that with good glucose 
control achieved after starting insulin, many 
people have more energy and feel better.

(Siminerio et al, 2011)
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4.9  Practical Guide to Insulin Injection
4.9.1 Step-by-step Injection Technique (Insulin)

1. Know the parts of the insulin pen 
and needle.

2. Insert the penfill into the cartridge 
holder (if needed).

3.	 Move the pen full up and down 
gently 10 times until solution 
becomes milky white. If a cold 
insulin is used, roll the cartridge 
or pen in between the palms x 10 
times before moving the pen up 
and down. (This step is only needed 
for cloudy insulin)

	 *Suspension of cloudy insulin 
Before and After 10 Cycles of 
Electronic Tipping

4.	 Remove the protective tab from a 
new disposable needle. Attach to 
the insulin pen.

	 Remarks: Use needle ONLY ONCE.
	 Reusing needles can bend and dull 

the tip and increase pain, bleeding 
and bruises.

(Image source: BD)

Pen cap

Outer needle cap

Inner needle cap

Needle

Rubber Seal

Cartridge holder
Penfill

Dose Window

Dosage Knob

Injection button

Before (after 24 
hours sedimentation

After 7 cycles After 10 cycles

New needle Blunt needle
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Keep Discard

5.	 Pull off the outer and inner needle 
cap. Keep the outer needle cap for 
later.

6.	 Turn the dose selector to select 2 
units.

7.	 Hold the insulin pen with the needle 
pointing upwards and tap the 
cartridge gently with a finger a few 
times. Then press the push-button 
all the way until the dose selector 
returns to ‘0’. A drop of insulin 
should appear at the needle tip. 
Otherwise, change the needle and 
repeat no more than 6 times.

	 Remarks: If a drop of insulin 
still does not appear, the pen is 
defective and a new one must be 
used.

8.	 Turn the dose selector to select the 
number of units needed to inject.

	 Remarks: Be careful not to push 
the push-button when turning the 
dose selector.

9.	 Choose the injection site. Main 
areas for insulin injection are the 
abdomen and thighs. The abdomen 
is generally recommended most. 
It is easy to reach and insulin 
absorption from the abdomen is 
more consistent.

(Image source: BD)
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*Please refer Forum for Injection Technique Malaysia (FIT-MY) Guideline for more details 
information on insulin injection technique (Malaysian Diabetes Educators Society, 2017; 
Australian Diabetes Educators Association, 2011)

10.	MUST inject insulin in different spots 
within an area. Minimum at least 1 cm 
distance between two injections.

	 Remarks: Injecting insulin at the 
same spot causes hard lumps and 
fat deposits, called lipohypertrophy. 
Injecting into lipohypertrophic area 
delay insulin absorption. (See picture)

11.	Choose the correct needle size: 4 mm, 
5 mm and 6 mm needles are suitable 
for all people with diabetes regardless 
of BMI. 4 mm needles do not require 
pinching. 5 mm and 6 mm may require 
pinching in very slim adults. 

	 (See picture)

12.	Once the injecting area is chosen, 
inject the dose by pressing the push-
button all the way in until ‘0’. Keep 
the push-button fully depressed and 
the needle must remain under the skin 
for at least 10 seconds or count 1-10 
to ensure that the full dose has been 
injected. Pull out pen.

13.	Lead the needle tip into the big outer 
needle cap and cover. Unscrew and 
dispose the needle into a puncture 
proofed container (e.g. Milo tin).

	 Remarks: Pen needles should be 
removed after each use to prevent 
air from entering the cartridge and to 
prevent insulin from leaking out.

(Image source: BD)

(Image source: BD)
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Injection Problems Solutions

Painful injection

Bleeding at injection 
site

Insulin is dripping 
from the needle after 
injection

The injection device is 
clogged

•	Review injection technique.
•	 Inject quickly.
•	Check that needle is not bent.
•	Use needle of shorter length and smaller diameter.
•	 Inject insulin when it is at room temperature. Cold 

insulin hurts.
•	Try injecting in different site.
•	Do not use needles more than once. Reusing 

needles can bend and dull the tip and causes pain.
•	Keep the muscle at injection area relaxed.
•	Larger doses hurt more. May benefit from more 

frequent injection with smaller amount. Check with 
doctor, pharmacist or diabetes educator.

•	Do not rub the injection site.
•	Apply light pressure with finger to prevent bruising.
•	 If bruising, avoid that injection site again until the 

bruise resolves.
•	Frequent bleeding may indicate poor technique 

or another medical problem. Inform doctor, 
pharmacist or diabetes educator.

•	Wait at least 10 seconds after injecting before 
removing the needle.

•	Do not carry a pen with the needle attached.
•	This causes air to enter the cartridge, thus slowing 

the time to get insulin dose.

•	Small amount of insulin may be caught in the 
needle from a previous use. Never reuse needles.

•	There may be a clump in the insulin; if using cloudy 
insulin, be sure to properly mix insulin before 
injection.

(Siminerio et al, 2011)

4.9.2 Injection Problems and Solutions

4.9.3 Insulin and Non-insulin Injectable Agent (GLP) Storage

Unused insulin penfills should be stored at 2°C-8°C in the refrigerator.
Insulin penfills in use should not be kept in the refrigerator. Insulin in use generally 
lasts for one month at room temperature (< 30°C).
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Do NOT

•	 Freeze, expose to excessive heat and direct sunlight.

•	 Use expired insulin.

•	 Use dry ice to transport or store insulin.

•	 Keep insulin in unventilated places or vehicles parked under the sun.

Do

•	 Keep insulin in a clean place.

•	 Move insulin from time to time to avoid the cloudy insulin from caking.

•	 Transport insulin to desired destination as fast as possible and follow the 
temperature guidelines.

•	 Inspect insulin for unusual changes (frosting, clumping or change in colour).

When Travelling

•	 Keep insulin in hand-carried luggage.

•	 Always carry additional supplies.

•	 Keep insulin in its original packing.

•	 Do not keep in the car glove compartment.

•	 Do not use dry ice.

Discard insulin if

•	 It has been frozen and thawed.

•	 Colour changes.

•	 Clumps, flakes or granular deposits present.

•	 Expired.

•	 Contaminated.

•	 Cloudy insulin does not get uniformly cloudy despite mixing.

Remarks: Storage of non-insulin injectable agents (GLP) is similar storage of insulin 
as listed above.
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4.11  Commonly used Antihypertensive Medication in Diabetes
Pharmacological treatment is usually started in people with diabetes when BP is 
persistently > 140 mmHg systolic and/or > 90 mmHg diastolic. Target BP should 
be aimed at < 140/80 mmHg generally and < 130/80 mmHg in younger people and 
those with proteinuria of ≥ 1 g/24 hours (Ministry of Health Malaysia, 2018). In the 
presence of microalbuminuria or overt proteinuria, ACEI or ARB should be initiated 
even if the BP is not elevated. Single Pill Combinations (SPC) are now available. They 
are very convenient and promote treatment adherence by reducing pill burden and 
simplifying the treatment regimen. For many people with diabetes, cost is a critical 
issue as patented SPC are more expensive. The table below shows the common 
antihypertensive medication used in Malaysia excluding SPC.

Class

Diuretics

Hydrochlorothiazide
Chlorthalidone
Amiloride/ 
hydrochlorothiazide 
(5 mg/50 mg)
Indapamide SR
Indapamide

ß-blockers

Atenolol
Bisoprolol
Metoprolol
Propranolol
Carvedilol
Nebivolol

CCBs

i. Dihydropridines
Amlodipine
Felodipine
Nifedipine LA

ii. Non-dihydropridines
Diltiazem
Diltiazem SR

ACEI

Captopril
Enalapril
Lisinopril
Perindopril
Ramipril

12.5 mg OD
12.5 mg OD
1 tablet OD

1.5 mg OD
1.25 mg OD

50 mg OD
5 mg OD
50 mg BD
40 mg BD
6.25 mg BD 
5 mg OD 

5 mg OD
5 mg OD
30 mg OD

90 mg BD
100 mg OD

25 mg BD
10 mg OD
10 mg OD
4 mg OD
2.5 mg OD

Hypokalaemia, hyponatraemia, 
hypomagnesaemia, raised serum 
cholesterol, impaired glucose 
tolerance, hyperuricaemia and 
erectile dysfunction.

Glucose intolerance, bronchospasm, 
dyslipidaemia, masking of 
hypoglycaemia, cold extremities, 
Raynaud’s phenomenon, fatigue, 
nightmares, hallucinations and 
erectile dysfunction.

i)	Headache, sweating, swelling of 
ankles, palpitations and flushing.

ii)	Bradycardia, negative inotropic 
	 and chronotropic effects can 

worsen heart failure and cause 
cardiac arrhythmias.

Dry cough, hyperkalaemia, 
hypotension, angioedema, 
deterioration of renal function in 
those with bilateral reno-vascular 
disease.

Starting 
Dose

Common Side Effects

25 mg OD
50 mg OD
1 tablet OD

1.5 mg OD
2.5 mg OD

100 mg OD
20 mg OD
200 mg BD
320 mg BD
25 mg BD
40 mg OD

10 mg OD
10 mg OD
60 mg OD

180 mg BD
200 mg BD

50 mg TDS
40 mg OD
80 mg OD
8 mg OD
10 mg OD

Maximum
Dose/Day
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Class

ARBs

Candesartan
Irbesartan
Losartan
Telmisartan
Valsartan
Olmesartan

Peripheral 
α-blockers

Prazosin

Terazosin
Doxazosin

8 mg OD
150 mg OD
50 mg OD
40 mg OD
80 mg OD
20 mg OD

0.5 mg BD-
TDS

1 mg ON
1 mg OD

Very similar to those of ACEI except 
for lower incidence of cough.

Orthostatic hypotension, dizziness, 
headache and drowsiness, 
occasionally blood dyscrasias and 
liver dysfunction.

Starting 
Dose

Common Side Effects

32 mg OD
300 mg OD
100 mg OD
80 mg OD
320 mg OD
40 mg OD

20 mg in 
divided 
doses
20 mg/day
16 mg OD

Maximum
Dose/Day

4.12  Dyslipidaemia Therapy in Diabetes
Lipid abnormalities are common in people with diabetes, and contribute to increase in 
risk of cardiovascular disease. Selection of medication is based on the lipid goal. All 
patient without overt CVD over the age of 40 should be treated with a statin regardless 
of baseline LDL cholesterol level (Ministry of Health Malaysia, 2017).

Lower LDL 
Cholesterol

Increase HDL 
Cholesterol

Lower TG

Treat Combined 
Hyperlipidaemia

Statins: Myopathy and increased 
liver enzymes

Ezetimibe: Headache, abdominal 
pain and diarrhoea

PCSK9 Inhibitors: Local injection 
site reaction (Kastelein, 2017).

Fibrate: Dyspepsia, gallstones 
and myopathy
Nicotinic Acid: Flushing, 
hyperglycaemia, hyperuricaemia, 
upper GIT distress and 
hepatotoxicity

As above

As above

•	Statins, Ezetimibe
	 e.g. of statins--Lovastatin, 

Pravastatin, Simvastatin, 
Fluvastatin, Atorvastatin, 
Rosuvastatin

•	 Ezetimibe
•	 PCSK9 Inhibitors
	 e.g. alirozumab and 

evolocumab

Fibrate or Nicotinic Acid
e.g. of fibrates--Gemfibrozil, 
Fenofibrate, Ciprofibrate

Fibrates

Statins

Lipid Goal Common Side EffectRecommended Drug
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4.13  Antiplatelet Therapy in Diabetes
Although the benefit of aspirin in secondary CV prevention is well established, that for 
primary prevention remains controversial (American Diabetes Association, 2019). For 
the primary prevention of cardiovascular disease in people with diabetes at increased 
cardiovascular risk (10-year risk > 10 percent) or aged 65 or older, low dose of aspirin 
(75 to 150 mg OD) is recommended (Ministry of Health Malaysia, 2015).

4.14  Medications that May Cause Hyperglycaemia

Beta-adrenergic 
receptor blockers:

Diuretics
(thiazides, thiazide-
like, loop)

Higher risk with non-vasodilating agents (e.g. Propranolol, 
Atenolol, Metoprolol), vasodilating agents (e.g. Carvedilol, 
Nebivolol, Labetalol) do not cause hyperglycaemia.

Most literature with thiazide and thiazide-like diuretics.

Antihypertensive

Lipid-lowering Agents

Statins:

Niacin:

Greatest risk with Rosuvastatin and least with Pravastatin

At doses > 2 g/day

Antiretroviral Agents

Nucleoside reverse transcriptase inhibitors

Protease inhibitors Atazanavir, Darunavir, Fosamprenavir, Indinavir, Nelfinavir, 
Ritonivir, Saquinavir, Tipranivir

Calciceurin Inhibitors

Cyclosporine, Sirolimus, Tacrolimus

Glucocorticoids

Greatest risk with systemic formulation (parenteral/oral)

Second-Generation Antipsychotics

Greatest risk with Olanzapine and Clozapine

(Rehman et al, 2011; Nigro et al, 2013)
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4.15  Medications that May Cause Hypoglycaemia

Antihypertensive

ACE inhibitors

Beta-adrenergic 
receptor blockers

Mask many autonomic hypoglycaemic symptoms, can delay 
recovery from hypoglycaemia, may increase peripheral insulin 
sensitivity, indirectly decrease gluconeogenesis

(Vue, 2011; Nigro et al, 2013)

Insulin

Sulphonylureas

Non-
sulphonylurea 
secretagogues

Greater risk with NPH insulin vs long-acting insulin analogues, 
human regular insulin vs rapid acting insulin analogues, 
regimens using premixed vs basal-bolus regimens, more 
intensive regimens (multiple daily doses)

Greatest risk with Glibenclamide vs Glimepiride and Gliclazide

Meglitinides also may increase risk of hypoglycaemia

Diabetes Medications

Fluoroquinolones

Sulfamethoxazole

Quinine

Severe hypoglycaemia reported with Levofloxacin, concomitant
Glibenclamide with Ciprofloxacin. Levofloxacin may cause 
hyperglycaemia

Antibiotics

4.16  Assessment
Refer to initial assessment in Section 1.
It is crucial for people with diabetes to understand their own medication. A diabetes 
educator may use the following to check understanding of each medication:

a. Indication for the medication
b. Dosage & frequency
c. Time of administration
d. Mode of action
e. Side effects
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4.17  Goal Setting

Glycaemic 
Control*
(Ministry of Health 
Malaysia, 2015)

Lipids
(Ministry of Health 
Malaysia, 2017)

4.4-7.0 mmol/L

4.4-8.5 mmol/L

≤ 6.5%

≤ 1.7 mmol/L

≥ 1.0 mmol/L (male)
≥ 1.2 mmol/L (female)

≤ 2.6 mmol/L

< 1.8 mmol/L for diabetes with proteinuria or 
with a major risk factor such as smoking,

hypertension or dyslipidemia

< 140/80 mm Hg
< 130/80 mm Hg

(Young, high risk of CVD)

150 minutes/week

If overweight or obese, aim for 
5-10% weight loss in 6 months

Fasting

Non-fasting

HbA1c

Triglycerides

HDL-cholesterol

LDL-cholesterol

Parameters Levels

Blood Pressure
(Ministry of Health Malaysia, 2018)

Exercise
(Ministry of Health Malaysia, 2015)

Body weight
(Ministry of Health Malaysia, 2015)

4.18  Planning
Diabetes treatment should be planned according to current evidence based guidelines 
in collaboration with individuals with diabetes.

4.19  Implementation
Diabetes educator can provide feedback to doctor regarding problems with adherence 
to medication.

Educators are encouraged to create a chart of all the medications in their institution 
to aid identification. The medication chart can be photos or actual pills in small plastic 
wrappers stapled to a stiff cardboard sheet.

*Glycaemic target should be individualised to minimise risk of hypoglycaemia.
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Name

MRN

Sex: F / M

4.20  Evaluation and Monitoring
4.20.1 Insulin Administration Checklist

Use the checklist below to evaluate
injection practices and determine areas 
of educational need.

ChecklistNo Date Of 
Education

Date Of 
Reinforcement

1

2

3

4

5

6

7

8

Assess learning needs and ability to participate 
in self-injection.

Assess knowledge on onset, action and 
duration of insulin, doses and timing.

Injection site
•	Selection of injection site
•	 Evidence of

	 Lipohypertrophy
	 Lipoatrophy
	 Bruising
	 Infection

•	Describe injection rotation pattern.

Injection techniques
•	Hand wash
•	 Assemble equipment appropriately
•	 Check insulin for discolouration, formation of 

clumps etc. Discard if these occur
•	Rocking up and down 10 times each to 

ensure uniformity (only for cloudy insulin)
•	 Attachment of needle
•	 Pre-injection priming
•	Dosing accuracy
•	 Inspect injection site
•	 Site pinch-up (depends on needle length)
•	 Complete injection
•	Needle withdrawal with waiting of 10 

seconds/10 counts

Disposal of needle

Needle reuse

Storage of insulin

Assess knowledge of hypoglycaemia symptoms 
and management.

Education carried out by (Name & Sign)
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4.20.2 Oral Glucose Lowering Medications (OGLM) Checklist

Compliance to OGLM Regime1.

•	Indication

•	Dose of OGLM

•	Frequency of OGLM

•	Timing of OGLM 
	 (e.g. Gliclazide MR: before the first meal of day, 

Metformin XR: after dinner)

•	Method of administration
	 (e.g. Acarbose: with meals, Sulphonylurea: before 

meals, Metformin: after meals)

Tolerance to OGLM Regime2.

•	Acarbose: diarrhoea, abdominal pain, flatulence

•	Metformin: anorexia, nausea, vomiting, diarrhoea

•	DPP-IV inhibitor: nausea, diarrhoea, headache, flu-
like symptoms, severe joint pain, risk of pancreatitis 
(symptoms: nausea, vomiting, anorexia, persistent 
severe abdominal pain, sometimes radiating to the back)

•	SLG2 inhibitor: hypoglycaemia (when used with 
sulphonylureas/insulin), polyuria, genital infection, 
urinary tract infection, risk of bone fracture & decrease 
bone mineral density, risk of ketoacidosis (symptoms: 
nausea, vomiting, abdominal pain, tiredness and trouble 
breathing)

Glucose Control3.

•	Pre-breakfast blood glucose

•	Post-prandial blood glucose

•	HbA1c
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5.1  Introduction
This chapter aims to provide the diabetes educator with tips and guides regarding 
self-monitoring of blood glucose, blood pressure and body weight. Integration of self-
monitoring parameters with educational strategies is essential in helping individuals 
with diabetes to make informed decisions. 

5.2  Self-monitoring of Blood Glucose
5.2.1 Introduction

Self-monitoring of blood glucose (SMBG) is beneficial for guiding multifactorial 
interventions. It allows direct evaluation of the impact of everyday activities, food 
intake and medication on blood glucose levels.

5.2.2 Structured Education for Healthcare Providers

Assessment

•	 Current diabetes control e.g. HbA1c
	 o	 For recommending time and frequency for monitoring based on rationales 
		  (Refer Table 1).
	 o	 Discuss use of SMBG data in assessing impact of nutritional, physical and 
		  insulin management.
	 o	 Recommending SMBG in high risk groups for early recognition and management 
		  of hypoglycaemia and hyperglycaemia.

•	 SMBG should be re-evaluated at each clinic visit on the appropriate use of data in 
diabetes management.

•	 Assess self-efficacy in performing self-monitoring and self-management.

•	 Assess availability and affordability of tools for self-monitoring.

•	 Assess willingness and readiness for self-management.

Table 1: Rationale for SMBG

When to Monitor Rationale for Monitoring

Paired testing, monitor 
before and 2 hours 
after meals

Fasting blood glucose

To assess impact of food/portion size on blood 
glucose levels.

Assess overnight effect of medications.

Residual beta-cell function

If fasting is higher than bedtime, possible nocturnal 
hypoglycaemia or dawn effect.
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When to Monitor Rationale for Monitoring

Before bed

2 am

 

Suspected 
hypoglycaemia

•	Assess the effect of evening meals/supper and 
pre-dinner insulin therapy.

•	Safety check to prevent early morning hypoglycaemia

o	 Recommend bedtime snack (1 exchange 
CHO and 1 exchange protein) if BG < 6 
mmol/L (for people at risk for midnight 

	 hypoglycaemia within normal body weight).

o Overweight and obese people with diabetes with 
frequent hypoglycaemia at midnight and early 
morning should discuss with their doctor or 

	 pharmacist for medication adjustment.

•	To detect and manage asymptomatic hypoglycaemia.

•	In conjunction with pre-bed followed by fasting BG to 
identify any nocturnal hypoglycaemia/Somogi effect.

•	To confirm hypoglycaemic tolerance level.

•	To provide objective parameters for 15:15 rules in 
hypoglycaemia management.

•	Educate people with diabetes to recognise factors 
contributing to hypoglycaemia. Team discussion 
needed for frequent hypoglycaemia episodes.

Planning

•	 Discuss the need for SMBG according to goal setting. Discuss and get mutual 
agreement with the person with diabetes and health care team on SMBG regime.

•	 Encourage SMBG as part of diabetes self-management by identifying barriers and 
discuss solution to overcome it (Refer to Table 2).

•	 Frequency of blood glucose monitoring depends on the glycaemic status and goal, 
mode of treatment, concomitant underlying condition as well as psychosocial 
factors (Refer to Table 3, 4, 5 and 6).

•	 Educational tool: Log book, video clip, brochure, instructional guideline.

•	 Recommended glucometer should meet ISO 15197 minimum accuracy 
acceptable criteria (MACC) by medical requirement.
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Barriers Solutions

Cost

Fear of needle

To increase 
motivation for 
self-monitoring

Health literacy/ 
numeracy

•	Provide rationale for SMBG.
•	Ensure correct testing technique to minimize wastage of 

test strip.
•	Explore programs offered by meter companies and social 

services agencies that offer financial aid.

•	Ensure correct technique by identifying sites of pricking- 
at side of the fingertips and not at finger pads (more 
nerve endings at the tips of finger causes more pain).

•	Use finer lancets.
•	Coach and assist in first few self-pricks to reduce fear for 

needles.

•	Discuss and specify which SMBG problems are the most 
difficult and discuss solutions to overcome challenges.

•	Review SMBG results based on monitoring rationales 
(food, insulin dosage etc).

•	Acknowledge efforts and recognise any achievements.
•	Provide written recommendations on testing frequency, 

time of test and align desired targets.

•	Involve caregivers in the education process.
•	Use pictures, video/illustrators for ease of learning.
•	Provide information in simple, practical and usable format.
•	Introduce one concept at a time, ensure it is understood 

before introducing the second subject.

Table 2: Tips and Guidance in SMBG Education

(Adapt with modification from American Association of Diabetes Educators, 2014)

Table 3: Diet Alone SMBG Regime

Mode of Treatment

Diet only

Lunch DinnerBreakfast

Pre

×

Post

×

Pre Post

×

Pre Post/
Pre-bed

×
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Table 4: Oral Glucose Lowering Medication SMBG Regime

Mode of Treatment

Oral Glucose Lowering 
Medication

Lunch DinnerBreakfast

Pre

×

Post

×

Pre Post

×

Pre Post /
Pre-bed

×

Table 5: Basal/Basal Bolus Regime SMBG Regime

Table 6: Premixed Regime SMBG Regime

Mode of 
Treatment

Basal only

Basal bolus 
(Short-acting)

Basal bolus 
(Rapid-acting)

Lunch DinnerBreakfast

Pre

×

×

×

Post

×

Pre

×

Post

×

Pre

×

Post

×

Bedtime

×

Mode of 
Treatment

Pre-mixed
Human BD

Pre-mixed
Analogues BD

Pre-mixed
Analogues TDS

Lunch DinnerBreakfast

Pre

×

×

×

Post

×

×

Pre

×

×

Post

 

×

Pre

×

×

×

Post

×

×

Bedtime

×

 

(International Diabetes Federation, 2009; Ministry of Health Malaysia, 2015)

Goal Setting

•	 Individualized targets for control to be based on benefits of specific targets vs risk 
of hypoglycaemia. Regular team discussions are recommended for individualized 
goals setting as shown in Table 7.
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Table 7: Recommended Blood Glucose Targets

Types of Glycaemic Measurement

Fasting/Pre-prandial glucose

Non-fasting/2-hour postprandial glucose

HbA1c

Target Values

4.4-7.0 mmo/L**

4.4-8.5 mmo/L**

< 6.5%**

                                                                                  (Ministry of Health Malaysia, 2015)     

**People with diabetes are provided with their individualized blood glucose target level. 

Implementation

•	 Interpretation and action
People with diabetes should be instructed on the use of SMBG data to adjust 
food intake, exercise or pharmacological therapy to achieve pre-defined goals.

Evaluation

•	 Ask the person with diabetes to bring glucometer to reassess his/her technique 
on performing blood glucose testing.

•	 Review logbook and discuss the results.

•	 Reassess the person with diabetes is able to interpret his/her results and take 
the appropriate action if the results are not at target.

•	 Discuss any challenges encountered.

•	 For unexpected high and low SMBG readings, healthcare providers may use the 
Table 8 to identify problems.

Table 8: Trouble Shooting for Blood Glucose Reading

False Highs

•	Sample site 
contaminated 
(Fruit, juice, foods 
containing sugar)

•	Dehydration

•	Anaemia

False Lows

•	Inadequate blood 
sample

•	Client in shock

•	Milking finger too 
vigorously

•	Polycythemia

False Highs/Lows

•	Finger wet due to alcohol or water

•	Expired test strip

•	Test strip stored at extreme 
temperature.

•	Test strip container compromised 
or left open.

•	Alternate site testing (other than 
finger sites) at times of blood 
glucose variability.
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5.2.3. Care of Equipment:

•	 Glucometer

	 o	 Clean the meter according to glucometer instruction booklet.

•	 Test Strip

	 o	 Storage of test strips should be as recommended by individual glucometer 
		  company.
	 o 	 Do not expose to extreme hot or cold temperature as well as humidity.
	 o 	 Strips should be stored in package provided.
	 o 	 Dispose used lancets and test strips appropriately to avoid cross contamination.

5.2.4. Checklist for Healthcare Providers – Refer to Appendix 1

5.3  Home Monitoring of Blood Pressure
5.3.1 Introduction

Hypertension is a common comorbidity among people with diabetes. It increases the 
risk of cardiovascular disease. Hence, home blood pressure monitoring is essential 
for people with diabetes. According to ADA, blood pressure should be measured 
routinely and the treatment goals individualized.

5.3.2 Recommendations for Blood Pressure Target

•	 Blood pressure target of < 140/80 mmHg for people with diabetes

•	 Blood pressure target of < 130/80 mmHg for younger age group of people with 
diabetes

5.3.3 Blood Pressure Measuring Technique

•	 Blood pressure should be measured correctly using correct technique either by 
aneroid manometer or a validated electronic device. There are many calibrated 
electronic or ambulatory BP devices available in the market. Only models validated 
by professional bodies should be used (British Hypertension Society, 2011).

•	 Use correct bladder cuff size. Refer to Table 9.

•	 The arm should be supported at heart level.

•	 Apply BP cuff on the arm. Remove any arm garments, avoid rolling sleeves as this 
will cause extra pressure.

•	 In seated position, with back and arm supported, after at least 5 minutes of rest.

(Ministry of Health Malaysia, 2018)
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•	 Refrain from smoking, eating, caffeine intake or exercise for at least 30 minutes 
prior to measurement.

•	 Legs should be uncrossed, relaxed and talking is not encouraged.
(Ministry of Health Malaysia, 2018)

Table 9: Measurement of Blood Pressure Cuff

Arm Circumference

15-22.5 cm (7-9 inches)

22.5-32.5 cm (9-13 inches)

32.5-42.5 cm (13-17 inches)

Blood Pressure Cuff Size

Small adult cuff

Standard adult cuff

Large adult cuff

5.3.4 General Recommendations

•	 Blood pressure should be monitored once or twice per week (for long term 
monitoring of hypertension).

•	 A minimum measurement for 3 days (ideally 7 days) should be performed.

•	 Monitoring should be done at about the same time once in the morning (before 
drug intake if on treatment) and evening (before meal).

•	 Two readings should be taken at each occasion (at least 1 minute apart).

•	 The results should be recorded in a specific logbook or stored in device memory.

•	 People with diabetes are provided with their individualized blood pressure goal.

•	 Lifestyle modification is encouraged as an integral part in reducing blood pressure.

•	 People with diabetes are advised on weight loss, regular exercise, restricted 
alcohol intake and reduced salt consumption.

5.3.5 Checklist for Healthcare Providers

(British Hypertension Society, 2011; Ministry of Health Malaysia, 2018)

Assess adherence to blood pressure monitoring frequency according to 
goal setting.

Assess if the person with diabetes achieves the individualized BP target.

Assess adherence to blood pressure medication.

1.

2.

3.
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Assess adherence to lifestyle modification.

Assess follow-up with the health care providers.

Discuss challenges faced to achieve the goals and discuss proposed 
solutions to overcome them.

4.

5.

6.

5.4  Weight Monitoring
5.4.1 Introduction

Weight reduction is important for people with type 2 diabetes or prediabetes who are 
overweight or obese. Lifestyle intervention programs should be intensive with frequent 
follow-ups to achieve significant reductions in excess body weight and improve clinical 
indicators. Weight loss has been shown to improve glycaemic control by increasing 
insulin sensitivity and glucose uptake and diminishing hepatic glucose output. 
Treatment options for overweight and obesity in people with diabetes are diet, physical 
activity and behavioural therapy (Refer to Section 2 for Healthy Eating, Section 3 for 
Physical Activity and Section 7 for Behavioural Intervention and Psychosocial Care).

(Ministry of Health Malaysia, 2004; American Diabetes Association, 2019)

5.4.2 Assessment of Overweight and Obesity

Body Mass Index (BMI) is the most established and widely used measurement to 
classify and determine the presence of overweight or obesity. BMI is calculated as 
weight (kg) divided by Height (m) squared (kg/m2) (Refer Table 10).

Table 10: Classification of Weight by Body Mass Index

(Ministry of Health Malaysia, 2004)

Waist circumference (WC) is used to define central obesity (Table 11). Metabolic 
comorbidities are highly correlated with increasing BMI and WC. Excessive abdominal 
adiposity is a strong independent predictor of metabolic comorbidities. Refer to 
Appendix 2 for proper way of measuring waist circumference.

(Ministry of Health Malaysia, 2004; Canada Diabetes Association, 2018)

Classification BMI (kg/m2)

Underweight

Normal range

Overweight/Pre-obese

Obese I

Obese II

Obese III

< 18.5

18.5-22.9

23.0-27.4

27.5-34.9

35.0-39.9

≥ 40.00
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Table 11: Target Waist Circumference

Gender Waist Circumference

Men

Women

< 90 cm

< 80 cm

5.4.3 Structured Education

•	 Set a weight loss goal 5-10% of present weight (baseline weight) over 6 months 
therapy.

(Ministry of Health Malaysia, 2004)

•	 Self-monitoring by keeping a daily record of physical activity, food intake and 
problems encountered.

•	 Self-weighing can be daily or at least once a week with light clothing at regular 
times.

(Shieh et al, 2016; American Diabetes Association, 2019)

•	 Self-monitoring “tracker” - this is a device to monitor daily physical activity, food 
intake and weight record.

(Eaki et al, 2010)

5.4.4 Checklist for Healthcare Providers

Assess whether the person with diabetes has achieved the individualized 
weight target.

Assess his or her adherence to healthy lifestyle advice. If weight target is 
not achieved, reassess his/her lifestyle behaviour challenges and reset 
a new short-term goal.

1.

2.

(Ministry of Health Malaysia, 2004)
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Appendix 2: Technique of Waist Circumference Measurement

Reproduced with permission from International Chair on Cardiometabolic Risk.

5.6  Appendices
Appendix 1: Client Assessment Checklist

Your role in SMBG:

Newly diagnosed

On insulin treatment

On oral glucose lowering medication

Having acute illness

Having frequent hypoglycaemia

Explain the importance of SMBG

Technique of using glucose meter

Explain individualized blood glucose target

Explain the ideal target reading of blood glucose

Ask client or caregiver to demonstrate use of glucose meter

Provide blood glucose logbook

Follow up appointment

Discussion issue: State:

Step 1 

Stand in front of a mirror 
Ensure your abdomen is 
unrestricted and clear 
Feet shoulder-width apart 

Man 

Woman 

Wrap the measuring 
tape around your 
waist and insert the 
end of the tape into 
the appropriate slot. 

Iliac crest 

Locate the uppermost 
border of your 
hipbones (iliac crest) 
on your right-hand 
side. 
 

Step 3 
Align the bottom edge of 
the measuring tape with 
the top of your hipbones. 

Step 4 
With the help of a mirror, 
ensure that the tape is 
placed horizontally and 
wraps all around your 
abdomen. 

Before taking the 
measurement, take       
2-3 NORMAL breaths. 

Step 5 
At the end of the 3rd 
expiration, make a 
final adjustment by 
gently tightening the 
tape around your 
abdomen using the 
tape’s central button. 

Take the measurement 
at the end of a NORMAL 
expiration. 
 
Before removing the 
tape, pinch the end of 
the measuring tape 
with your fingers 
closest to your 
measurement and hold 
it in position. 
 
Note the result. 

Waist Circumference Measurement Guidelines―Self-Measurement 

Step 2 

Step 6 

© 2011 International Chair on Cardiometabolic Risk. All rights reserved. 

Place yourself in the following 
manner: 

a) Self-Measurement:

Draw a horizontal line halfway between the 
patient’s back and abdomen. 

Measure from the zero 
line of the tape (to the 
nearest millimetre) at 
the end of a NORMAL 
expiration. 

Palpate the patient’s hips to locate the top of  
the iliac crest. 

Step 1 

 Clear the abdominal region 
 Feet shoulder-width apart 
 Arms crossed over the chest 

Man Woman 

It is suggested to kneel down to the right of the  
patient in order to measure waist girth. 

Step 3 
Place the measuring tape 
horizontally around the patient’s 
abdomen. 

Step 4 
Align the bottom edge of 
the tape with your 
marked point. 

Gently tighten the tape around the patient’s 
abdomen without depressing the skin. 

Step 5 

When using a 
measuring tape with a 
spring handle, pull the 
end of the tensioning 
mechanism until the 
calibration point is 
just visible. 

Ask the patient to take 
2 or 3 NORMAL 
breaths. 

Waist Circumference Measurement Guidelines – Healthcare Professional 

Step 2 

Step 6 

Iliac crest 

Calibration point 

It is recommended to use a measuring tape with a 
spring handle, such as the Gulick measuring tape, 
in order to control the pressure exerted on the 
patient’s abdomen. 

To work comfortably, it is 
suggested to wrap the tape 
around the patient’s legs and 
then move it up. 

It is suggested to request the patient to relax and 
breathe NORMALLY (abdominal muscles should 
not be contracted). 

 

© 2011 International Chair on Cardiometabolic Risk. All rights reserved. 

Ask the patient to place himself in the 
following manner: 

 

b) Measure by Health Care Provider:

Remark/Date
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6.1  Introduction
Risk reduction for cardiovascular disease, diabetic nephropathy, diabetic retinopathy, 
diabetes foot ulcer and hypoglycaemia in people with diabetes is based on blood 
glucose control, management of other co-morbidities as well as healthy lifestyle 
activities. Diabetes educators are advised to work with individuals with diabetes to 
reduce the above risks and achieve the goals of self-management of diabetes.

6.2  Cardiovascular Disease/Events
Cardiovascular disease (CVD) is an important cause of morbidity and mortality in 
Malaysia. The National Health and Morbidity Surveys (NHMS) have shown that 
the prevalence of the cardiovascular (CV) risk factors – hypertension, diabetes, 
hypercholesterolemia, overweight/obesity and smoking – has been on an increasing 
trend. The National Cardiovascular Disease – Acute Coronary Syndrome (NCVD-ACS) 
Registry has also shown that Malaysians develop heart disease at a younger age than 
that seen in neighbouring countries. In addition to elevated glucose, blood pressure 
and lipid levels, tobacco smoking causes harm to almost all body organs resulting 
in a wide range of diseases. Smoking cessation is associated with risk reduction 
in cardiovascular disease/events and prolonged life expectancy. Routine clinical 
monitoring using Clinical Monitoring Schedule (Appendix 1) and smoking cessation 
are recommended in order to prevent or reduce risk of chronic complications in people 
with diabetes.

6.2.1 Hypertension

Assessment

•	 Blood pressure (BP) measurement is recommended at every routine clinic visit.

•	 Measurement in the seated position, with feet on the floor and arm supported at 
heart level, after at least 5 minutes of rest.

•	 Cuff size should be appropriate for the upper arm circumference (refer Section 5, 
Self-monitoring).

•	 Elevated values are to be confirmed.

•	 Review self-monitoring of blood pressure records.

•	 Identify knowledge of blood pressure control:

	 o	 What do you understand about your BP readings and its risk?
	 o	 Are you taking any medications for high blood pressure?
	 o	 When do you usually consume them?
	 o	 How often do you miss your medications?
	 o	 Can you tell me more about your concern on the side effects of medications?
	 o	 How often do you eat out?
	 o	 Do you usually put additional salt/soya sauce in your meals?
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Goal Setting

Achieve target blood pressure.

The target blood pressures recommended are as follow:

•	 Target BP < 140/80 mmHg in all people with diabetes.

•	 Consider BP < 130/80 mmHg for younger age group and people with diabetes 
with Ischaemic Heart Disease (IHD)/Cardiovascular Vascular Disease (CVD)/ 
renal impairment.

(Ministry of Health Malaysia, 2018)

Planning

•	 Planning of care based on assessment and management of hypertension as 
shown in Appendix 2 and 3 (Ministry of Health Malaysia, 2018).

•	 Plan appropriate action with people with diabetes on strategies to improve BP 
control using Action plan for BP and lipid control below.

Action Plan for Blood Pressure and Lipid Control

•	 Weight management: reduce weight, for individual with BMI > 23 kg/m2.

•	 Diet management

o	 Emphasize on adequate intake of vegetables, fruits, and fat-free or low-fat 
dairy products.

o 	Include whole grains, fish, poultry, beans, seeds, nuts, and vegetable oils.
o 	Limit foods high in sodium, sweets, sugary beverages, and red meats.
o 	Reduction of saturated fat, trans fat, and cholesterol intake.
o 	Increase intake of omega-3 fatty acids, viscous fiber and plant stanols/sterols 

(such as in oats, legumes and citrus fruits).

•	 Exercise

o	 150 min/week of moderate-intensity aerobic physical activity (50-70% of
	 maximum heart rate).
o 	Spread over at least 3 days/week with no more than 2 consecutive days 

without exercise.
o	 Refer to Section 3 on Physical Activity and Exercise for more details on exercise 

in diabetes management.

•	 Pharmacotherapy for People with Diabetes, Hypertension and Dyslipidaemia

o 	If the targeted blood pressure and lipid profile not achieved or in the presence 
of microalbuminuria or overt proteinuria, refer to doctor for pharmacological 
intervention.

o	 Statin therapy should be added to lifestyle according on CVD risk stratification 
(Refer Section 4: Medication).
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•	 Monitoring

o	 Monitor blood pressure at each visit.
o	 Report of any uncontrolled hypertension B/P > 130/80 mmHg.
o	 Review home monitoring blood pressure record if available.

Implementation

•	 Explore pros and cons of blood pressure control and decision for action plan 
including diabetes education using Two-way dialogue and Decisional Balance Box 
as shown below.

•	 Discuss strategies to achieve BP target (Refer Section 2 on Healthy Eating, 
Section 3 on Physical Activity and Exercise and Section 4 on Medication).

Diabetes Education Using the Two-way Dialogue and Decisional Balance Box 
(Refer to Figure 1 and 2)

Figure 1: Approach to People with Diabetes: Two ways dialogue

Figure 2: Decisional Balance Box

(Diabetes education is recommended as a two ways dialogue. Always ask 
before offering your recommendation or suggestion, using the sequence

‘Ask – Give – Ask’ e.g.

(ASK): “What ways do you know of getting your BP down?’

(GIVE): “Some of my patients have found not putting soya sauce/salt on 
the dining table useful.”

“Have you thought about going back to your doctor to tell him/her that 
you are getting these side effects from the medication?”

Pros (good things 
about doing this)

Cons (Less good things 
about doing this)

Continue as before 
– No change

New or Changed 
behaviour
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ItemsNo Yes No

Knowledge on antihypertensive medications. People with 
diabetes are able to identify:

•	 Name and indications

•	 Dosage

•	 Frequency

•	 Timing (e.g. take morning dose with small amount of 
water despite fasting for blood test)

Lifestyle intervention

•	 Able to list current issues for improvement.

•	 Able to make informed decision.

•	 Plan and agree on action plan.

Blood pressure control

•	 Understand and verbalize target.

•	 Achieved blood pressure target.

1

 

2

3

6.2.2 Dyslipidaemia

Dyslipidaemia is common in diabetes. In the National Diabetes Registry Report (NDR 
2009-2012), only 28.5% of people with diabetes in 2012 treated at public primary 
care clinics achieved TC < 4.5 mmol/L. About 62.3% of people with diabetes treated 
at primary care clinics were receiving statins.

Assessment

•	 Lipid profile is recommended at time of diagnosis and at least annually.

•	 More frequent lipid profile may be needed especially after commencement of 
treatment.

•	 Assess knowledge and attitude towards lipid control:

o 	Look at the pros of the current behaviour before examining the cons.
o	 Go on to ask questions about the pros about change and then the cons.
o 	Summarise both sides of the change position and ask the patient.

Evaluation

Evaluate the blood pressure control by using evaluation checklist for hypertension as 
shown in Table 1.

Table 1: Evaluation Checklist for Hypertension
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•	 Very High-Risk individuals are those with:
o	 Established CVD
o	 Diabetes with proteinuria or with a major risk factor such as smoking, 

hypertension or dyslipidaemia
o	 CKD with GFR < 30 mL/min/1.73m2 (≥ Stage 4)

•	 High Risk individuals include:
o	 Diabetes without target organ damage
o	 CKD with GFR ≥ 30 - < 60 mL/min/1.73m2 (Stage 3)
o	 Very high levels of individual risk factors (LDL-C > 4.9 mmol/L, BP > 

180/110 mmHg)
o	 Multiple risk factors that confer a 10-year risk for CVD > 20% based on 

the Framingham General (FRS) CVD Risk Score

(Adapted from Ministry of Health Malaysia, 2017)

Global Risk

Low CV Risk*
 

Intermediate (Moderate) 
CV Risk*

Clinical 
judgement**

> 3.4**

< 3.8

< 3.8

LDL-C Levels 
to Initiate 

Drug Therapy 
(mmol/L)

Non HDL-C Level 
corresponding to 
LDL-C targets in 

individuals with TG 
> 4.5 mmol/L

< 3.9

< 3.0

Target LDL-C 
Levels (mmol/L)

o What do you understand about your cholesterol results and its risk?
o Are you taking any medication for reducing cholesterol?
o When do you usually take your medication?
o How often do you miss your medication?
o Are you concerned about the side effects of medication?

Goal Setting

The person with diabetes is able to achieve target lipid levels according to their CVD 
risk.

Treatment targets will depend on an individual’s CVD Risk Classification (Refer Figure 
3 and Table 2).

Figure 3: Risk Stratification of Cardiovascular Risk

Table 2: Target LDL-C Levels
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*Low and Intermediate (Moderate) CV risk is assessed using the Framingham General 
CVD Risk Score.
**After a therapeutic trial of 8-12 weeks of TLC and following discussion of the risk: 
benefit ratio of drug therapy with the patient.
***Whichever results in a lower level of LDL-C.
****In dialysis dependent patients, drug therapy is not indicated for primary 
prevention of CVD.
(Adapted from Ministry of Health Malaysia, 2017)

Planning

•	 Review lipid profile results.

•	 Planning of care based on flow chart in Appendix 4, the lipid management of 
persons with Coronary Vascular Disease (CVD) or Coronary Heart Disease (CHD) 
risk equivalents.

(Ministry of Health Malaysia, 2017)

Implementation

Ask questions to identify barriers to dyslipidaemia management and clarify on 
frequently asked questions (FAQ) regarding the management of dyslipidaemia 
(Committee of the Diabetes Education Manual, 2019 in Appendix 5).

Evaluation

Evaluate the achievement of target lipid level and evaluation using Table 3.

Global Risk

> 2.6 

> 1.8

≤ 3.4 or a
Reduction of > 50% 
from baseline***

< 2.6 or a
Reduction of > 50% 
from baseline***

LDL-C Levels 
to Initiate 

Drug Therapy 
(mmol/L)

Non HDL-C Level 
corresponding to 
LDL-C targets in 

individuals with TG 
> 4.5 mmol/L

≤ 2.6 or a
Reduction of 
> 50% from 
baseline***

< 1.8 or a
Reduction of 
> 50% from 
baseline***

Target LDL-C 
Levels (mmol/L)

High CV risk 
> 20% 10-year CVD risk diabetes 
without target organ damage 
CKD with GFR 30 - < 60 mL/
min/1.73m2 

Very high CV risk 
established CVD, diabetes 
with proteinuria or with a major 
risk factor such as smoking, 
hypertension or dyslipidaemia 
CKD with GFR < 30 mL/
min/1.73m2 but not dialysis 
dependent****
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Yes No

6.2.3 Smoking Cessation

Smoking cessation is very important for people with diabetes as it reduces their 
cardiovascular risk and helps to improve blood glucose control. The 3A’s protocol 
in Figure 4 can assist the healthcare provider to offer brief quit smoking intervention 
which can increase successful smoking cessation by 1-3%.

•	 Ask and record smoking status
•	 Advise patient of personal health benefits
•	 Act on patient’s response

Ask

•	 Assess current smoking behaviour.

•	 Assess nicotine dependence using Modified Fagerström Test for Cigarette 
Dependence (Appendix 6).

Advise

•	 Provide brief advice on quit smoking to all people with diabetes who smoke.

•	 Personalise the advice about risks and benefits of quit smoking.

•	 Do not be judgmental to those who are still not ready to quit.

Table 3: Evaluation of Achievement of Target Lipid Level

ItemsNo

Knowledge of dyslipidaemia. People with diabetes are able to 
identify:

List individual target for LDL-C, HDL-C and TG.

Understand dyslipidaemia as one of the CVD risk.

Identify name, dosage, timing of dyslipidaemia medication.

Lifestyle intervention

Improve current lifestyle behaviour.

Plan and agreed on action plan for change.

Identify and discuss barriers to change.

Monitoring

Repeat lipid profile at least annually or more often if needed 
to achieve target.

1

2

3

Yes No
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Figure 4: A Flow Chart Outlining a Conversation Utilising the 3A’s

Source: http://smokingcessationtraining.com/

Act

•	 Offer and refer to quit smoking clinic or quitline services.

Evaluation

•	 Obtain feedback on current smoking cessation behaviour.

•	 Ensure compliance and attendance to quit smoking clinic.
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6.3  Diabetic Nephropathy
Diabetic nephropathy is an established risk factor for Chronic Kidney Disease (CKD). 
People with diabetes should be screened at least yearly for nephropathy.

Assessment

•	 Assess for awareness of the latest renal function test (renal profile and urine test).

•	 Compare past and current results for change in renal functions.

•	 Ask for last menstrual period in women of reproductive age group.

•	 Ask for plan to conceive or if any contraception method used in women of 
reproductive age group.

Goal Setting

•	 Target recommended BP ≤ 130/80 mmHg (SBP range 120-129 mmHg).

•	 Target HbA1c  ≤ 7% in people with diabetes (individualized according to comorbidities).

Planning

•	 Advise screening and investigations for chronic kidney disease at time of diagnosis 
and annually using urine and blood test (Appendix 7).

•	 Classify CKD according to KDIGO 2012 classification (Appendix 8).

•	 Explore strategies to delay progression of CKD:

	 o	 BP and glycaemic control
	 o	 Drugs for proteinuria reduction and renoprotection i.e. ACEI/ARB

•	 Explore plan to conceive in women of reproductive age group as ACEI/ARB are 
contraindicated in this group.

Implementation

•	 People with diabetes should be screened at least annually for CKD.

•	 Explain progression of CKD by comparing previous and current classification 
based on renal function test and amount of proteinuria (KDIGO classification).

•	 Discuss plan to achieve optimal BP and blood glucose control (Refer hypertension 
and blood glucose monitoring in Section 5).

•	 Refer for pre-pregnancy counselling service if indicated.
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Evaluation

•	 Evaluate the achievement of the target blood pressure and blood glucose level.

•	 Evaluate the progression of CKD by using the KDIGO classification.

(Ministry of Health Malaysia, 2018)

6.4 Diabetic Retinopathy
Diabetic retinopathy (DR) is a leading complication of diabetes. The risk factors for 
sight threatening DR include CKD, previous stroke, cardiovascular disease, duration 
of diabetes and hypercholesterolemia. Screening and early treatment can prevent 
substantial visual loss in many cases.

Assessment

•	 Examine for awareness for diabetic retinopathy.

Goal Setting

•	 People with diabetes achieve target control in BP, HbA1c and Total Cholesterol.

•	 Follow-up schedule is based on stages of retinopathy as recommended by Ministry 
of Health Malaysia, 2011.

Planning

•	 Screening for Diabetic Retinopathy in Type 2 diabetes at time of diagnosis or if 
fundus has not been examined previously.

•	 Emphasize importance of adhering to follow-up schedule to prevent further 
deterioration of the condition.

Implementation

•	 Perform screening at time of diagnosis.

•	 Advise follow-up based on the stages of retinopathy to prevent further deterioration 
of the condition as shown in Table 4.

Evaluation

•	 Evaluate the achievement of the target blood pressure and blood glucose level.
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6.5 Diabetic Foot
People with diabetes are at risk for diabetic foot ulcer and delayed wound healing 
which may lead to amputation. Up to 85 percent of foot complications and amputation 
can be reduced with comprehensive diabetic foot assessment, preventive foot care, 
education with a multidisciplinary team approach (International Diabetes Federation, 
2017). The underlying reasons for diabetic foot are:

•	 Peripheral Neuropathy
•	 Peripheral Arterial Disease (PAD)
•	 Combination of neuropathy and peripheral arterial disease (Neuroischaemic).

Assessment

•	 Comprehensive diabetic foot assessment should be performed on all persons 
with diabetes at diagnosis and repeated at least annually or at more frequent 
intervals in high-risk people using Appendix 9 on Diabetic Foot Assessment Form.

•	 The diabetic foot examination should include the key elements as recommended 
by the Diabetes Canada Clinical Practice Guidelines of Foot Care, 2018 in Table 
5 and refer to Appendix 10 on Semmes-Weinstein Monofilament Examination.

Table 4: Follow-up Schedule Based of Stages of Retinopathy

(Adapted from Ministry of Health Malaysia, 2011)

Stage of Retinopathy Follow-up

No Diabetic Retinopathy (DR)

Mild Non-proliferative Diabetic
Retinopathy (NPDR)

Moderate NPDR without maculopathy

Severe NPDR without maculopathy

Any maculopathy

Proliferative DR

Advanced Diabetic Eye Disease (ADED)

No DR or mild NPDR in pregnant women

Moderate or worse NPDR in pregnant women

12-24 months

9-12 months

6 months

Refer ophthalmologist

Refer urgently to ophthalmologist

Every 3 months

Refer ophthalmologist
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Elements Parameter

Inspection

Palpation

Protective 
sensation

Footwear

•	Gait
•	Foot morphology (Charcot arthropathy, bony prominences)
•	Toe morphology (claw toe, hammer toe, number of toes)
•	Skin: blisters, abrasions, corn, calluses, sub keratotic, dry cracked skin
•	Hematomas or hemorrhage, ulcers, absence of hair, oedema, abnormal colour
•	Status of nails (e.g. onychomycosis, toe nail problems, ingrown nails)
•	Foot hygiene (cleanliness, tinea pedis)

•	Pedal pulses

•	Temperature (increased or decreased warmth)

•	Sensation to 10 g monofilament

•	Exterior: signs of wear, penetrating objects

•	Interior: signs of wear, orthotics, foreign bodies

(Adapted from Clinical Practice Guidelines Management of Diabetic Foot, 2018)

Goals Setting

•	 Early detection and intervention through comprehensive foot assessment, 
appropriate patient education and time-adequate referral for all people with diabetes.

•	 People with diabetes are aware of the risks of diabetic foot and able to care for 
their feet.

•	 Active or complicated diabetic foot problems should be managed by a 
multidisciplinary foot care team. 

STAGES

STAGE A

STAGE B

STAGE C

STAGE D

Superficial 
wound, not 
involving tendon, 
capsule or bone

With infection

With ischaemia

With infection 
and ischaemia

Wound 
penetrating to 
bone or joint

With infection

With ischaemia

With infection 
and ischaemia

GRADE I GRADE III

Wound 
penetrating 
to tendon or 
capsule

With infection

With ischaemia

With infection 
and ischaemia

GRADE II

Pre- or post-
ulcerative lesion 
completely 
epithelialised

With infection

With ischaemia

With infection 
and ischaemia

GRADE 0

Table 5: Key Elements of the Lower Extremity Physical Examination

•	 Identify the current risk of developing a diabetic foot ulcer or requiring an 
amputation using University of Texas Classification of Diabetic Foot in Table 6.

Table 6: Current Risk of Developing a Diabetic Foot Ulcer or Requiring an Amputation 
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ItemsNo

1

2

3

4

Date Date

Client able to take action to reduce risk of diabetic foot ulcer.

Check for foreign objects in shoes before wearing them.

Wear appropriate foot wears at outdoor and or indoors.

Identify and report foot problems to health care provider.

Maintain feet hygiene, free from fungal infection.

Understand risk for diabetic foot injury i.e. foot reflexology, 
heat therapy, poor fitting foot wears.

Keep skin soft and smooth with proper skin care.

Care of toenails

Monitoring

Perform daily foot inspection.

Repeat foot assessment at least annually or more often if 
needed to prevent diabetic foot ulcer.

Seek proper treatment for calluses, corns, ingrown nails etc.

Recognize the early signs and symptoms of foot ulcer.

Exercise regularly.

Footwear

Wear clean and dry socks.

Choose and wear good fitting shoes.

Planning

•	 Provide diabetic foot health education as an integral part in the management of 
diabetic foot at least annually and more frequent for people with diabetes in higher 
risk group. (Diabetes Canada Clinical Practice Guidelines Expert Committee, 
2018; Ministry of Health Malaysia, 2018).

Implementation

•	 Perform comprehensive diabetes foot assessment as per requirement (Refer to 
Appendix 9).

•	 Educate all people with diabetes and their caregivers on daily foot inspection, 
nail and skin care, importance of foot monitoring, and selection of appropriate 
footwear using Appendix 11.

•	 Refer people with diabetes with foot at risk or presence of ulcer to foot care/ 
podiatrist, wound care division, orthopaedic/vascular surgeon, or rehabilitation 
specialist for further care and management.

Evaluation

•	 Evaluate diabetic foot using checklist in Table 7.

Table 7: Evaluation Checklist for Diabetic Foot
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6.6 Hypoglycaemia
Hypoglycaemia is defined by either one of the following two conditions (Ministry of 
Health Malaysia, 2015):

•	 Low plasma glucose level (< 4.0 mmol/L).

•	 Development of autonomic or neuroglycopenic symptoms in people with diabetes 
treated with insulin or oral glucose lowering medicine which are reversed by 
caloric intake.

Symptoms of Hypoglycaemia 

Assessment

•	 Identify risk factors for hypoglycaemia:

	 o	 Concomitant used of insulin segretagogues (Sulphonylurea) and insulin
	 o	 Presence of renal or liver impairment
	 o	 Autonomic neuropathy
	 o	 History of recurrent hypoglycaemia
	 o	 Increased HbA1c (poor glycaemic control)
	 o	 Impaired hypoglycaemia awareness
	 o	 Behavioural factors such as delayed, skipped or inadequate carbohydrates, 	
		  unusual exertion, alcohol ingestion, insulin dosage mishaps, working shifts/	
		  odd hours or during fasting month of Ramadan, etc.
	 o	 Low health literacy or lack of knowledge in recognizing hypoglycaemia
	 o	 Extreme of age: adolescence or elderly
	 o	 Breast feeding mother with diabetes
	 o	 Cognitive impairment

(Ministry of Health Malaysia, 2011)

•	 Review knowledge of hypoglycaemia using questionnaire on Hypoglycaemia for 
people with diabetes in Appendix 12.

(Seaquist et al, 2013)

Neurogenic/Autonomic Neuroglycopenic

Palpitation

Tremors

Anxiety/arousal

Cold sweats

Hunger

Paraesthesia

Confusion

Difficulty concentrating

Weakness

Blurred vision

Headache

Dizziness
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Goal Setting

•	 People with diabetes are able to achieve target blood glucose without 
hypoglycaemia.

•	 People with diabetes and their caregivers are able to recognize the risk, warning 
symptoms, preventive measures and treatment of hypoglycaemia.

•	 Risk of injury due to hypoglycaemia can be eliminated with prompt treatment.

Planning

•	 All people with diabetes currently using or starting therapy with insulin or 
insulin secretagogues and their caregivers should be counselled about the risk, 
prevention, recognition and treatment of hypoglycaemia (National Diabetes 
Education Initiative, 2013).

•	 Educate to inform risk for hypoglycaemia, recognize signs and symptoms of 
hypoglycaemia.

•	 Discuss strategies to prevent and treat hypoglycaemia.

Implementation

•	 Review the person with diabetes’ experience with hypoglycaemia at each visit 
including an estimate of cause, frequency, symptoms, recognition, severity and 
treatment, as well as the risk of driving with hypoglycaemia (American Diabetes 
Association, 2019).

Dietary intervention

•	 Understand the impact of carbohydrates on blood glucose.

•	 Explain on the consequences of delayed/skipped meals.

•	 Ensure adequate carbohydrate intake.

•	 Recommend inter- prandial and bedtime snacks as necessary.

•	 Ensure access to fast-acting simple carbohydrate e.g. carrying a hypoglycaemia 
kit with sweets/glucose tablets at all times.

•	 If the person drinks alcohol, advice to consume with meal.

•	 Avoid overtreatment of hypoglycaemia, since this can result in rebound 
hyperglycaemia and weight gain.
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Exercise

•	 Check blood glucose prior, during and post exercise as indicated.

•	 Advise:

	 o	 Pre-exercise snacks if blood glucose is < 5.0 mmol/L. (American Diabetes
		  Association, 2018).
	 o	 Supplement with carbohydrate during and post exercise if activity is prolonged.
	 o	 Compare blood glucose chart on exercise versus non-exercise day to 
		  understand impact of exercise on BG changes.

Monitoring

•	 Encourage SMBG before meals, at bedtime and if symptoms of hypoglycaemia 
occurs.

•	 Increased frequency of SMBG especially between 2am and 5am if on insulin 
therapy and during the fasting month of Ramadan.

•	 Structured diabetes education and frequent follow-up.

Medications

•	 Review blood glucose patterns to determine if medication adjustments are needed.

•	 Advise and explain insulin or insulin secretagogues administration in relation to 
meals.

•	 Reassess the timing of insulin injection or administration of insulin secretagogues.

•	 Advise the use/wear of diabetes identification (e.g. Medic Alert card/bracelet/ 
pendant).

Evaluation

•	 People with diabetes able to achieve targeted blood glucose without hypoglycaemia.

•	 If hypoglycaemia occurs assess severity of hypoglycaemia and treatment of 
hypoglycaemia using the following guide from Ministry of Health Malaysia 2015 in 
Table 8.
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ContentNo

Assess the cause and severity of hypoglycaemia.

Treat hypoglycaemia according to blood glucose (BG) level.

Mild (BG 3.3-3.9 mmol/L): Give 15 g carbohydrate 4 ounces (120 ml) orange 
juice or other fruit juices OR 2-3 pieces of soft candy.

Moderate (BG 2.5-3.2 mmol/L): Give 20 g carbohydrate 6 ounces (180 ml) 
orange juice or other fruit juices OR 4 glucose tablets OR Dextrose 50% 25 ml 
intravenous.

Severe (BG < 2.5 mmol/L): Give 30 g carbohydrate 8 ounces (240 ml) 
orange juice or other fruit juices OR 6 glucose tablets OR Dextrose 50% 25 ml 
intravenous.

Unconscious with severe hypoglycaemia (BG < 2.5 mmol/L):
•	Nil by mouth

•	 For vomiting and aspiration risk, roll person with diabetes onto their side.

•	 Dextrose 50% 25 ml intravenous OR Glucagon 1 mg subcutaneous or 
intramuscular

Monitor BG level every 15 minutes and repeat the above until blood glucose 
reach 5.6 mmol/L.

Educate for prevention of hypoglycaemia.

*Note: Glucose tablet and or Glucagon may not be available locally.

1

2

3

4

(Adapted from Ministry of Health Malaysia, 2011)

Referral

Refer to doctor for further management if:

•	 Hypoglycaemia happens > 2 times in a week.

•	 Hypoglycaemia unawareness

Table 8: Assessment and Management of Hypoglycaemia
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6.8  Appendices

Appendix 1: Clinical Monitoring Schedule

Test

Weight

Waist Circumference 

BMI 

Blood Pressure 

Eye: Visual Acuity 

       Fundoscopy

Feet: Pulses 

        Neuropathy 

Dental Check-up

Blood Glucose 

A1c 

Cholesterol/HDL Chol

Triglycerides 

Creatinine/BUSE 

Liver Function Test

Urine Microscopy 

Albuminuria* 

ECG**

Initial Visit

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

Annual Visit

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

3-monthly Visit

√

√

-

√

-

-

√

√

√ (6-monthly)

√

√

+

+

+

-

-

+

+

*Microalbuminuria if resources are available; **At initial visit and if symptomatic.

•	Modified from Asian-Pacific Type 2 Diabetes Policy Group and International Diabetes 
Federation (IDF) Western Pacific Region: Type 2 Diabetes Practical Targets and 
Treatments, 2005.

√

+

-

Conduct test 

Conduct test if abnormal on 1st visit or symptomatic 

No test required

(Adapted from Clinical Practice Guidelines Management of Type 2 Diabetes Mellitus Malaysia 
Ministry of Health, 2015)
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Appendix 2: Algorithm for The Management of Hypertension

(Adapted from Clinical Practice Guidelines on the Management of Hypertension Ministry 
of Health Malaysia, 2018)

Low – Intermediate

3-6 monthly follow-up with advice on 
non-pharmacological management 

and reassessment of CV risk

Algorithm for The Management of Hypertension
Blood Pressure

(Repeated readings)

SBP = 130-159 mmHg

AND/OR

SBP ≥ 160 mmHg

AND/OR

Drug Treatment 
(consider combination 
therapy except in the 

older adults)
**either free or single 

pill combination

Assess Global 
Cardiovascular risks

Medium/High

Very High

SBP < 140 mmHg

AND/OR

SBP ≥ 140 mmHg

AND/OR

6-monthly follow-up Drug treatment
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Appendix 3: Risk Stratification

High

Medium

No RF
No TOD
No TOC

TOD
or

RF (1-2)
No TOC

TOC
or

RF (≥ 3)
or

Clinical 
Atherosclerosis

Previous MI
or

Previous 
Stroke

or
Diabetes

Co-existing
Condition

BP Levels
(mmHg)

Low Medium High Very high
SBP 130-139
and/or
DBP 80-89

SBP 140-159
and/or
DBP 90-99

SBP 160-179
and/or
DBP 100-109

SBP ≥ 180
and/or
DBP ≥ 110

Low

Medium

High

High Very high

Very high Very high

Very high Very high Very high

TOD =	 Target organ damage (LVH, retinopathy, proteinuria)
TOC	= 	 Target organ complication (heart failure, renal failure)
RF	 = 	Additional risk factors (smoking, TC > 6.5 mmol/L, family history of 
		  premature vascular disease)
Clinical atherosclerosis =  CHD, carotid stenosis, peripheral vascular disease, 
		   	 transient ischaemic attack, stroke

Risk of Major 
CV Event in 10 

Years
ManagementRisk Level

< 10%

10-20%

20-30%

> 30%

Lifestyle changes

Drug treatment and 
lifestyle changes

Drug treatment and 
lifestyle changes

Drug treatment and 
lifestyle changes

Low

Medium

High

Very high

(Adapted from Clinical Practice Guidelines on the Management of Hypertension Ministry 
of Health Malaysia, 2018)
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Appendix 4: Lipid Management of Persons with Cardio-Vascular Disease or 
Coronary Heart Disease Risk Equivalents

(Adapted and modified from ATPIII in Clinical Practice Guidelines Management of Dyslipidemia 
Ministry of Health Malaysia, 2011)

TLC –	Therapeutic Lifestyle Changes
*Start statins to achieve LDL-C target goal  < 2.0 mmol/L.
**Consider LDL-C target goal < 2.0 mmol/L in very high-risk individuals e.g. 
individuals with ACS, recurrent cardiac events, CHD with T2DM and those with 
multiple poorly controlled risk factors.
***Other therapeutic options include increasing the dose of statin, changing 
to high intensity statin or combination therapy, intensifying diet therapies, 
weight reduction, exercise or adding drugs to lower TG and/or increase HDL-C.

LDL-C < 2.6 mmol/L

CVD + CHD

Risk Equivalents

TLC + Control other 
Risk factors

LDL-C > 2.6 mmol/L

TLC + Statins

LDL-C < 2.6 mmol/L

Continue TLC +

Current drugs***

LDL-C > 2.6 mmol/L

Continue TLC +

consider other therapeutic
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Appendix 5: Frequently Asked Questions (FAQ) Regarding Management of 
Dyslipidaemia

Q What is the benefit of lowering my cholesterol especially LDL-C levels?

Having diabetes is considered a coronary risk equivalent, i.e. about 20% or 
more chance of getting CVD in the next 10 years. For people with diabetes, 
taking a statin will significantly reduce the risk of getting CVD, i.e. for every 
6 to 11 people with diabetes taking a statin, one will be prevented from 
getting CVD.

A.

Q I feel body ache after taking statins, once I stop my body ache is gone.

The most common side effect of statin is muscle pain. People with diabetes 
may feel this pain as a soreness, ache or weakness in their muscles. 
Most of the time, they are mild and do not limit their activities. Rarely, 
statins can cause clinically important myositis and rhabdomyolysis (life- 
threatening muscle and liver damage, kidney failure). Note: If people with 
diabetes experience severe muscle pain, they should stop the statin and 
see their doctor immediately. If they experience mild muscle pain, they 
should discuss with their doctor as they may be able to reduce the dose, 
review their medications or switch to a different statin.

A.

Q Will statins bring harm to my body?

There is a balance between risks and benefits. The doctor will monitor the 
liver function test (for signs of inflammation) and signs of muscle pain. For 
people with diabetes the benefits of statin far outweigh the risks.

A.

Q Can I stop my cholesterol medications when my cholesterol level 
back to normal?

Unless people with diabetes have modified their diet and lifestyle 
dramatically, for most people, the cholesterol level will go back up again 
once they stop the statins.

A.

Q I don’t want medications, could I take supplement like omega fish oil/
krill oil instead?

Supplements like omega fish oil can lower the triglyceride, but not the 
LDL cholesterol. Beta- Glucan, plant stenols, and high fibre diet can lower 
cholesterol moderately in conjunction with a healthy diet which includes 
reduced saturated fat, trans-fat and animal fat. People with diabetes may 
need to discuss this further with the dietitian.

A.
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Appendix 6: Modified Fagerström Test for Cigarette Dependence (English version)

1. 	How soon after you wake up do you smoke your first cigarette?

	 Within 5 minutes (3 points) 

	 5 to 30 minutes (2 points) 

	 31 to 60 minutes (1 point) 

	 After 60 minutes (0 points)

2. 	Do you find it difficult not to smoke in places where you shouldn’t, such as in 
	 church or school, in a movie, at the library, on a bus, in court or in a hospital?

	 Yes (1 point) 

	 No (0 points)

3.	Which cigarette would you most hate to give up; which cigarette do you 
	 treasure the most?

	 The first one in the morning (1 point) 

	 Any other one (0 points)

4.	How many cigarettes do you smoke each day?

	 10 or fewer (0 points) 

	 11 to 20 (1 point) 

	 21 to 30 (2 points) 

	 31 or more (3 points)

5.	Do you smoke more during the first few hours after waking up than during the 
	 rest of the day?

	 Yes (1 point) 

	 No (0 points)

6.	Do you still smoke if you are so sick that you are in bed most of the day, or if 
	 you have a cold or the flu and have trouble breathing?

	 Yes (1 point) 

	 No (0 points)

Scoring: 7 to 10 points = highly dependent; 4 to 6 points = moderately dependent; 
less than 4 points = minimally dependent.

Modified Fagerström test for evaluating intensity of physical dependence on nicotine. Adapted 
with permission from Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO. The Fagerström 
test for nicotine dependence: a revision of the Fagerström Tolerance Questionnaire. Br J Addict 
1991;86:1119-27.



109

Urine dipstick for protein

at time of diagnosis

Screen for 
microalbuminuria 
on early morning 

spot urine

Appendix 7: Screening and Investigations of Chronic Kidney Disease in Patients 
with Diabetes

Overt nephropathyNEGATIVE POSITIVE on 2 occasions
(Urine protein > 300 mg/L)
(exclude other causes such 

as urinary tract infection 
(UTI), congestive cardiac 

failure (CCF), others.

NEGATIVE

POSITIVE

Yearly test for 
microalbuminuria 

and renal 
function

Retest twice in 3-6 months 
(exclude other causes 

such as UTI, CCF, others)

If 2 of 3 tests are 
positive, diagnosis of 
diabetic nephropathy is 
established.

•	Quantity
	 microalbuminuria

•	3-6 monthly follow-up
	 of microalbuminuria

Quantify 
proteinuria

•	Check renal 
	 function

•	Exclude other 
	 nephropathies

•	Perform 
	 ultrasound 
	 if indicated

(Adapted and modified from Clinical Practice Guidelines in Management of CKD in Adults 
Ministry of Health Malaysia, 2011)
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Appendix 8: Chronic Kidney Disease Classification and Prognosis Based on KDIGO 
Classification

Prognosis of CKD by GFR and albuminuria category

Green - low risk, Yellow - moderate risk, Orange - high risk, Red and Deep Red - very high risk

Persistent albuminuria categories 
Description and range

A1

Normal 
to midly 

increased

< 30 mg/g
< 3 mg/mmol

A2

Moderately 
increased

30-300 mg/g
3-30 

mg/mmol

A3

Severely 
increased

> 300 mg/g
> 30 

mg/mmol

GFR
categories 
(mL/min/
1.73m2)

Description 
and range

G1

G2

G3a

G3b

G4

G5

Normal or high

Mildly decreased

Mildly to moderately 
decreased

Moderately to 
severely decreased

Severely decreased

Renal failure

≥ 90

60-89

45-59

30-44

15-29

< 15

(Adapted and modified from Clinical Practice Guidelines in Management of CKD in Adults 
Ministry of Health Malaysia, 2011)
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Appendix 9: Diabetic Foot Assessment Form

DATE:

NAME:
IDENTIFICATION CARD NUMBER:

PERSONAL DATA

(   ) Newly diagnosed (on admission)
High blood sugar:
(   ) Symptomatic:
(   ) Others:
(   ) Known case of Diabetes Mellitus 
      (DM)
Duration:	         years
Date of diagnosis:
Type of DM:
(   ) Type 1
(   ) Type 2
(   ) Others:

Other medical condition: 
(   ) Ischaemic Heart
(   ) Disease Stroke
(   ) Hypertension
(   ) Hyperlipidaemia
(   ) Others:

Complications:
(   ) Peripheral Arterial
      Disease
(   ) Neuropathy
(   ) Nephropathy
(   ) Others:

MEDICAL HISTORY

Treatment:
(   ) Never seek medical
(   ) Treatment: Self-treated
(   ) Traditional/alternative treatment
(   ) Current medical treatment:
(   ) Diet alone
(   ) Medication:
(   ) Oral Anti-Diabetic Agents:
(   ) Insulin:

(   ) Combined:

FOOT

Right Left

(Refer to Clinical Practice Guidelines on Management of Diabetic Foot Ministry of Health, 2018 for 
complete Assessment Form)

SYMPTOMS

Right

Yes No

Left

Yes No
Description

Paraesthesia (Pin & Needles)
Claudication/Rest pain
Foot ulcer
Amputation
Orthosis/Prosthesis
Footwear Indoor Outdoor

GENERAL EXAMINATION

Right

Yes No

Left

Yes No
Description

Skin condition
Corn/callosity
Ulcer
Bunions
Lesser toe deformities
Charcot Joints
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Appendix 10: Semmes-Weinstein Monofilament Examination (SWME)

How to Perform SWME?

Fifth 
metatarsal

Sites shown to identify 90% 
of patients with abnormal 
monofilament test

Other recommended sites

First 
metatarsal

Third 
metatarsal

Place 
monofilament 
perpendicular 

to skin

Apply 
pressure until 
monofilament 

buckles

Release

(Adapted from Clinical Practice Guidelines on Management of Diabetic Foot Ministry of Health, 2018)
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Appendix 11: Foot Care Education for People with Diabetes

Personal Foot Care Should Be Emphasized Which Includes:	  

•	 	Checking that feet are in good order 
•	 	Keeping feet clean 
•	 	Providing skin care
•	 	Keeping toenails at a good length
•	 	Choosing and wearing good fitting footwear 
•	 	Getting help if a problem is noticed

Foot Care Education for People with Diabetes

Take proper care of diabetes by taking medications, following diet plan, exercising 
regularly, monitoring blood sugar regularly and attending appointments with the 
doctors. Ensure HbA1c, blood pressure, cholesterol and weight are under control.

Do not smoke as it restricts blood flow in the feet. Get help in smoking cessation 
if necessary. 

Check feet every day in a brightly lit space looking at the top and bottom of the 
feet, heels and between each toe. Check for cuts, blisters, redness, swelling or 
nail problems. Use a magnifying hand mirror to look at the bottom of feet or ask 
someone else to check it.

Keep feet clean by washing them daily with a mild soap. Use only lukewarm (below 
37°C) and not hot water. Do not soak feet as this can cause dry skin. Dry by 
blotting or patting and carefully dry between the toes. 

Keep skin soft and smooth by moisturizing feet but not between the toes. Use 
a moisturizer daily to keep dry skin from itching or cracking over the dry areas 
– usually the top, the heel area and the soles. Massage the cream using small 
circular movements except between the toes which could risk an infection to occur.

Cut toenails carefully after washing and drying feet. Cut them straight across 
and file the sharp edges. Don’t cut nails too short, as this could lead to ingrown 
toenails.

Never self-treat corns or calluses. No “bathroom surgery” or medicated pads. Visit 
your clinic for appropriate treatment.
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Foot Care Education for People with Diabetes 

Wear clean, dry socks that are not too tight and are light coloured. Change socks 
daily. Make sure there are no holes. Consider socks made specifically for people 
with diabetes with extra cushioning, no elastic tops, higher than the ankle and are 
made from fibers that wick moisture away from the skin. Avoid socks that have 
seams as they can cause rubbing or irritation leading to a blister or callus.

Keep feet warm and dry and, protect feet from hot and cold temperatures. Wear 
shoes at the beach or on hot pavements to protect feet from getting burnt. Don’t 
put feet into hot water. Never use hot water bottles, heating pads or electric 
blankets as these can cause burns.

Never walk barefoot indoors or outdoors. Always wear appropriate shoes or 
slippers to avoid cuts or scratches over feet. Avoid shoes with narrow box, high 
heels, stilettos or footwear that have straps with no back support. Shake out 
shoes and feel the inside before wearing. 

Put feet up when sitting. Keep the blood flowing to feet by wiggling toes and 
moving ankles for five minutes, 2-3 times a day. Don’t cross legs for long periods 
of time.

Exercise regularly to improve circulation and balance and, reduce the risk of 
falling. Wear athletic shoes that give support and are made for specific activities. 

Periodic foot examinations are necessary when visiting diabetes clinics. Get sense 
of feeling and pulses checked at least once a year.

Seek treatment if there is presence of calluses or ingrown toenails. Urgent care 
is needed when there is presence of pain, noticeably red or discoloured areas, 
unusually hot areas, discharges, bad smell, an ulcer or blister or if feeling generally 
unwell with difficulty controlling sugar levels.

(Modified: Jabatan Kesihatan WP Kuala Lumpur & Putrajaya. Panduan Penjagaan Kaki Bagi 
Pesakit Diabetes. JKWPKL&P, 2012)



115

Appendix 12: Questionnaire on Hypoglycaemia for People with Diabetes

Name: 						           Today’s Date: 
	 First                        Middle                        Last

1.	 To what extent can you tell by your symptoms that your blood glucose is LOW? 
	 Never            Rarely            Sometimes            Often            Always 

2.	 In a typical week, how many times will your blood glucose go below 70 mg/dL 
	 (3.9 mmol/L)? 
	                    a week

3.	When your blood glucose goes below 70 mg/dL (3.9 mmol/L), what is the 
	 usual reason for this?
	

4.	How many times have you had a severe hypoglycaemic episode (where you 
	 needed someone’s help and were unable to treat yourself)? 
	 Since the last visit              times              In the last year              times

5.	How many times have you had a moderate hypoglycaemic episode (where you 
	 could not think clearly, properly controlled your body, had to stop what you were 
	 doing, but you were still able to treat yourself)? 
	 Since the last visit              times              In the last year              times

6.	How often do you carry a snack or glucose tablets (or gel) with you to treat low 
	 blood glucose? Check one of the following: 
	 Never            Rarely            Sometimes            Often            Almost always 

7.	How LOW does your blood glucose need to go before you think you should treat it?
	 Less than              mg/dL    (Less than              mmol/L)

8.	What and how much food or drink do you usually treat low blood glucose with? 		
	

9.	Do you check your blood glucose before driving? Check one of the following:  
	 Yes, always              Yes, sometimes              No 

10. How LOW does your blood glucose need to go before you think you should not drive?
	               mg/dL (               mmol/L)

11. How many times have you had your blood glucose below 70 mg/dL 
	  (3.9 mmol/L) while driving? 
	  Since the last visit              times              In the last year              times

12. If you take insulin, do you have a glucagon emergency kit? 
      Yes              No

13. Does a spouse, relative, or other person close to you know how to administer 
      glucagon?
      Yes              No

(Adapted from Seaquist et al. 2013)
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7.1  Introduction
Diabetes management is a complex and long-term process. This process involves 
long-standing lifestyle modifications requiring strong determination and motivation. 
Daily difficulties such as nature of job, dietary intake, financial status, and others, 
may deter people with diabetes from adhering to the treatment process. 

7.2  Theoretical Background
There are many well developed theories regarding behavioural change in diabetes 
self-management, however, the most integral part of change happens within the self. 
Quoting the patient-centered approach, the people with diabetes themselves are 
the focal point for behavioural change (Inzucchi et al, 2012). As service providers, 
understanding and empathizing with the difficulties of the individual, would help in 
empowering clients to be motivated to take responsibility of the process of change 
(Arnold et al, 1995). Efforts to assist clients in making autonomous decisions, would 
then lead to individualisation of treatment (National Patient Advocate Foundation, 
2017; Vahdat et al, 2014).

7.3  Assessment
Evaluation of socio-demographic and economic background (refer to Section 1 on 
Initial Assessment) should be done at the initiation of treatment for a thorough 
understanding of the individual (i.e. obstacles, social support, mental health concerns, 
etc.) to assist in designing a treatment plan for that particular individual.

•	 Mental Health Screening and Psychosocial Checklist (Refer to Appendix 1)

Scoring for Part A (Mental Health Screening)

Scoring for Part B (Psychosocial Checklist)

This section is to identify psychosocial stressors that may interfere with treatment. 
Items scored with “Bothered a little” or “Bothered a lot” indicates an ongoing stressor 
that could be explored and included in treatment planning.

ItemsSubscale Total 
Score Action

1. Feeling nervous, anxious or on edge

2. Not being able to stop or control worrying

3. Little interest or pleasure in doing things

4. Feeling down, depressed, or hopeless

Anxiety

Depression
3 or more

Refer to 
mental health 
professional(s)
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7.4  Goal Setting
Goal setting should be set in collaboration with the person with diabetes, using the 
S.M.A.R.T. guidelines:

Refer to Appendix 2 for example of goal setting.

7.5  Problem Solving
Having a goal may not necessarily ensure successful outcomes. Obstacles are often 
a key factor in deterring people from their goals. Upon implementation of plan (i.e. 
goal setting), revisiting and identifying obstacles becomes a crucial determinant for 
successful interventions.

Example of questions to assist in problem(s) identification:

•	 What do you think/feel about your current health condition?

•	 Who can support you in your recovery?

•	 What do you need to get better?

•	 What is stopping you from getting better?

Below are some of the common obstacles faced by people with diabetes:

•	 Cognition/Thought, e.g. belief that treatment is not helpful, belief that they are 
alright

•	 Emotions/Feelings, e.g. hopelessness, helplessness

•	 Social Network, e.g. lack of support, caregiver burnout

•	 Resources, e.g. lack of time or money, lack of knowledge

•	 Physical Environment, e.g. peer influence, job related difficulties, lack of facilities

Upon identification of obstacles, the following techniques can be implemented to 
promote change in people with diabetes:

S – Specific
M – Measurable
A – Attainable
R – Relevant
T – Timely
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•	Behavioural contract

In instilling commitment to specific goals and plans, it is important to explicitly highlight 
a person with diabetes’ responsibilities in the process, through a behavioural contract 
(Brown, 2012; Liberman and Rotarius, 1999). Refer to Appendix 3 for behavioural 
contract template.

•	Rewards and incentives

Being rewarded upon success is effective in increasing one’s motivation (Jurczyk, 
Fröber and Dreisbach, 2018). The reward should be something enjoyable (e.g. visiting 
a favourite place, watching a movie, hosting a friends/family gathering, etc.) but not 
contradicting one’s successes. Criteria for being rewarded should be stated clearly in 
the behavioural contract.

•	Stress management

Stress levels may impact one’s thoughts, emotions, and motivation (Gutknecht et 
al, 2015; Lee and Dik, 2017; Morgado and Cerqueira, 2018; Slavich, 2016). Hence, 
managing stress is an integral part in ensuring the success of behavioural changes. As 
stressors may vary between individuals, personalized approach(es) may be warranted 
in overcoming stress. Some relaxation techniques include deep breathing, physical 
relaxation (muscle tensing and relaxing, soothing stretches), meditation, listening to 
music, keeping a journal etc.

•	Referral to related professions

Below is a list of specialized care professionals who may be involved directly or 
indirectly in managing the stressors of people with diabetes.

Emotional problems

Mental health 
issues (e.g., anxiety, 
depression)

Knowledge related 
problems

Medical problems
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7.6  Maintenance/Follow-up
In the follow up sessions:

•	 Explore what worked and didn’t work.

•	 Discuss any issues raised.

•	 Make changes to previous plan(s) according to the needs.
Provide continuous support (i.e., social, emotional, family), to minimise risk of 
relapse.

Financial difficulties

Caregiver stress
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7.8  Appendices
Appendix 1: Mental Health Screen

Part A - Mental Health Screening

Several 
Days

1

1

1

1

Not 
At All

0

0

0

0

More 
Than Half 
The Days

2

2

2

2

Nearly 
Everyday

3

3

3

3

Over the last 2 weeks, how often have you 
been bothered by the following problems?
(Use “✓” to indicate your answer)

1. Feeling nervous, anxious or on edge

2. Not being able to stop or control worrying

3. Little interest or pleasure in doing things

4. Feeling down, depressed, or hopeless

Refer Section 7.3 for Scoring and Instructions
(Adapted from PHQ-4 by Kroenke, Spitzer, Williams & Löwe, 2009)

Part B - Psychosocial Checklist

Bothered 
A Little

Not 
Bothered

Bothered 
A Lot

Over the last 2 weeks, how often have you been 
bothered by the following problems?
(Use “✓” to indicate your answer)

1. Worrying about your health

2. Your weight or how you look

3. Little or no sexual desire or pleasure during sex

4. Difficulties with husband/wife, partner/lover, 
    or boyfriend/girlfriend

5. The stress of taking care of children, parents, 
    or other family members

6. Stress at work outside of the home or at school

7. Financial problems or worries

8. Having no one to turn to when you have a problem

9. Something bad that happened recently

10. Are you taking any medication for anxiety,  
      depression, or stress?         

Refer Section 7.3 for Scoring and Instructions 
(Adapted from Brief PHQ by Spitzer, R., Williams, J., Kroenke, K., et. al., 2019)

Yes          No
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Appendix 2: Smart Goal

SMART Goal

Step 1: Write down your goal in as few words as possible.
E.g., My goal is to:                  lose weight             

My goal is to:

Step 2: Make your goal detailed and SPECIFIC. Answer who/what/

where/how/when.

E.g., Specific Goal: I will lose 5 kg within 3 months.

	 1.	Eat no more than 1200 calories per day.

	 2. Do 180 minutes exercise per week.

	 3. 3 main meals per day.
            

Specific Goal:

How will you reach this goal? List at least 3 action steps you’ll take 

(be specific):

1.

2.

3.

Step 3: Make your goal MEASURABLE. Add details, measurements 

and tracking details.

I will measure/track my goal by using the following numbers or 

methods:

Current weight: 80 kg

Week 1: 80 kg      Week 2: 80 kg      Week 3: 79 kg      Week 4: 78.5 kg

I will know I’ve reached my goal when I lose 5 kg by 30th of September 

2019 (can compare with weight before and after)

I will measure/track my goal by using the following numbers or 

methods:

I will know I’ve reached my goal when

S
Specific

M
Measurable
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Step 4: Make your goal ATTAINABLE. What additional resources do 

you need for success?

E.g., To get a weighing scale.

	 Exercise at least 30 minutes x 6 per week OR 1 hour x 3 per week.

	 Learn more about proper diet, effective exercises.

	 Talk to dietitian, friends and family members.

Items I need to achieve this goal:

             

How I’ll find the time:

Things I need to learn more about: 

People I can talk to for support:

Step 5: Make your goal RELEVANT. List why you want to reach this 

goal:

E.g., Control diabetes level, lower blood pressure

Step 6: Make your goal TIMELY. Put a deadline on your goal and set 

some benchmarks.

E.g., I will reach my goal by 30th September 2019.

Half way measurement:

	 31st July 2019 – 78.5 kg

	 31st August 2019 – 77 kg

I will reach my goal by (date):           /           /           .

My halfway measurement will be                                        on (date)            

           /           /           . Additional dates and milestones I’ll aim for:

A
Attainable

T
Timely

R
Relevant
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Appendix 3: Behaviour Contract

Behaviour Contract

I,  	                , am responsible and committed to the following behaviours:

This is important to me because:

I will be considered successful when:

When I succeed, my reward(s) will be:

Signature & Date
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8.1  Introduction
Ageing is considered a major risk factor for diabetes. Globally, the age group of 65-
79 years shows the highest diabetes prevalence of approximately 18-20% for both 
genders (International Diabetes Federation Atlas, 2017). The National Health Morbidity 
and Mortality Survey 2015 reported a peak of 39.1% among the 70-74 year age group 
(Institute for Public Health, 2015). Older people have specific needs in diabetes care, 
and thus the educational approach will differ from that of younger adults. This is 
due to coexisting morbidities and geriatric syndromes including cognitive and physical 
dysfunction. This section aims to discuss optimal educational approach to diabetes 
care for older people with Type 2 Diabetes. 

8.2  Definition
An older person is generally defined in relation to retirement from paid employment or 
receipt of a pension such as 60 years in Malaysia or 65 years in developed countries. 
However older people even within the same age range are not homogenous. In this 
section, older people are categorized based on their physical functionality, cognitive 
function and frailty as defined by the International Diabetes Federation (IDF) guidelines 
on care of the older person, as shown in Table 1 (International Diabetes Federation, 
2013).

Table 1: Categories/Classification of the Older Person Characteristics

Name of 
CategoryCategory

1

2

2A

2B

Characteristics of Category

Individuals who are independent, have no important 
impairments of activities of daily living (ADL), and receive 
none or minimal caregiver support.

Individuals who require additional medical and social care 
due to varying degrees of impairments of ADL in personal 
care and/or cognitive impairment. This category is further 
divided to two subgroups dependent on their frailty and 
cognitive dependency level.

Individuals with restriction of mobility and strength, high 
risk of falls and institutionalization. Other characteristics 
include weight loss and significant fatigue. Some of these 
individuals may be relatively independent sometimes but 
become dependent at other times.

Individuals who are unable to perform self-care due to 
a certain degree of cognitive impairment that lead to 
significant memory problems, disorientation or change in 
personality. Some of these individuals may be relatively 
physically well.

Functionally 
Independent

Functionally 
Dependent

Subcategory: 
Frail

Subcategory: 
Dementia
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Name of 
CategoryCategory

3

Characteristics of Category

Individuals with a significant medical illness or malignancy 
and have a reduced life expectancy of less than 1 year.

End of life 
Care

(Adapted from International Diabetes Federation (IDF) Managing older people with Type 2 
Diabetes – Global Guideline 2013 – reproduced with permission from IDF) 

8.3  General Recommendations
The levels and depth of Diabetes Self-Management Education and Support provided to 
older persons varies with their physical ability, functional status, cognitive function and 
frailty. Caregivers should be included for older persons who are functionally dependent 
and/or at end-of-life care.

8.4  Comprehensive Geriatric Assessment
Apart from the usual basic medical, medication and social history recommended in 
Section 1, an older person with diabetes should undergo a Comprehensive Geriatric 
Assessment (CGA) to aid in goal setting and treatment regime. A CGA toolkit or guide 
can be found on the British Geriatrics Society website (British Geriatric Society, 2019). 
The Malaysian Ministry of Health also has a template for assessment of the older 
person (Ministry of Health Malaysia, 2014).

The best approach for the CGA is by a multidisciplinary team (MDT) including doctor, 
diabetes nurse educator, dietitian, physiotherapist, occupational therapist, pharmacist, 
psychologist/psychiatrist, podiatrist, speech and language therapist who also need 
to assess swallowing function, and medical social worker. Not all older persons will 
require all the above team members. The major components of a CGA are:

Functional Status Assessment include the following

•	 Mobility level

•	 Presence of poor balance, dizziness or falls

•	 Hand dexterity and fine motor function e.g. picking up small items, ability to 
button clothes

•	 Impairment of vision, hearing and swallowing function

•	 Incontinence of bladder and bowels

•	 Personal activities of daily living can be assessed with the Barthel Index of 
Activities of Daily Living in Appendix 1 (Mahoney and Barthel, 1965).



129

•	 Instrumental activities of daily living can be assessed with the Lawton-Brody 
Instrumental Activities of Daily Living (Lawton and Brody, 1969).

Psychological Assessment

•	 Cognitive impairment/dementia can be assessed with Abbreviated Mental Test 
Score in Table 2 (Hodkinson, 1972).

•	 Anxiety or depression can be assessed with The Geriatric Depression Scale (Short 
Form) in Appendix 2 (Sheikh and Yesavage, 1986).

The screening tests for cognitive impairment should only be used when the person is 
in steady state, or where the change is over a long period of time, for example months 
or years. If there was a recent or rapid change in the person’s cognitive state over 
hours or days, this may be an indication of delirium or acute confusion state due to a 
new illness. This is a medical emergency requiring urgent medical attention.

A highly-educated person can still score very high marks on the cognitive test. Having a 
normal score does not absolutely mean that the person has no cognitive impairment. 
It is important to consider the history from the caregiver/family members about 
cognition and to refer to specialist for further assessment if required.

Table 2: Abbreviated Mental Test Score

Instruction of use: Suitable for the general population > 65 years; takes 5-8 minutes 
to complete, Correct answers are given 1 mark. A score of 6 or below is abnormal.

(Adapted with modification from Hodkinson, 1972)

Other cognitive assessment tools include

•	 The Mini Mental State Examination (MMSE) (Toombaugh and Micintyre, 1992) 
suitable for older persons in general. However, this test is copyrighted and 
requires payment for usage.

QuestionNo

What is your age? 
What is the time to the nearest hour? 
Give the patient an address and ask him to repeat it at the end of the test 
e.g. 42, Jalan Ampang 
What is the year? 
What is the name of the place the patient is at during this assessment? 
(e.g. name of clinic/hospital/centre) 
Can the patient recognize two persons? (e.g. the doctor, nurse, carer etc – 
give one mark if both are correct) 
What is your date of birth? (day and month sufficient) 
In what year was “Merdeka” or independence for Malaysia? 
Name the current prime minister. 
Count backwards from 20 to 1. (Give one mark if no mistakes are made)

1
2
3

4
5

6

7
8
9

10
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•	 The Montreal Cognitive Assessment (MoCA), suitable for persons with higher 
education (Nasreddine et al, 2005).

•	 Identification and Intervention for Dementia in Elderly Africans – IDEA, suitable for 
persons without formal education. The IDEA had been validated in a Malaysian 
setting (Rosli et al, 2017).

Environmental Assessment

•	 Home conditions

•	 Areas surrounding the home

•	 Accessibility to local services and healthcare facilities

Social Assessment

•	 Financial status - important in terms of types of treatment, whether the funding for 
treatment is by the government, own savings or from family members - children, 
spouse or siblings.

•	 Social support in terms of whom they live with and who is the main caregiver, if 
the older person with diabetes is dependent.

Nutritional Assessment and Risk for Hypoglycaemia

•	 Dietary history - Inconsistent or excessive carbohydrate intake, skipping meals, 
food preparation/eating out, fluid intake/dehydration, food taboo/practices

•	 Presence of poor dentition, difficulty swallowing, poor appetite, change in taste 
sensation.

•	 Gastroparesis

•	 Presence of constipation and intake of fluid and fibre.

•	 Financial or physical difficulty in obtaining food

•	 Malnutrition risk using Mini-Nutritional Assessment in Appendix 4 (Rubenstein 
et al, 2001). Alternatively, use weight change as a quick indicator for a dietitian 
referral. Unintentional Weight loss of 5% in the past 3 months or 10% in the past 
6 months is considered as significant and must be referred to the dietitian.

•	 Presence and frequency of hypoglycaemic symptoms.

Iatrogenic Events (Healthcare Related Adverse Events)

•	 Side effects from medications
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•	 Drug-drug interactions

•	 Hypoglycaemia due to diabetes medications

Based on findings of the CGA as outlined above, an older person’s fitness or frailty 
level can be determined using the Clinical Frailty Scale (CFS) (Rockwood et al, 2005) 
in Appendix 3 and referred for rehabilitation with the MDT where required.

8.5  Goal Setting
The aim of treatment in the older person with diabetes is prevention of symptoms of 
hypoglycaemia and hyperglycaemia, reduce risk of comorbidities and falls as well as 
preserve quality of life, independence and dignity.

The goals of treatment are:

•	 Goals should be individualised based on physical function, cognitive function and 
fitness or frailty level.

•	 For functionally independent individuals, goal setting will be similar to younger adults.

•	 For functionally dependent or frail patients, the targets of treatment will be less 
tight, to be decided on an individual basis.

•	 For patients undergoing end-of-life care, the main aim is to keep the person 
comfortable and avoiding burdensome treatment and investigations.

•	 The recommended glycaemic, blood pressure and dyslipidaemia for older person 
are based on their functionality and cognitive status (Refer Table 3).

Table 3: Recommended Glycaemic, Blood Pressure and Lipid Target for Older Person

GoalParameter

Functionally Dependent

7.0-8.0% (53-64 mmol/mol)
Frail/Dementia - up to 8.5% (70 mmol/mol)
End of Life: Individualized

Functionally dependent 5-8 mmol/L
Frail and/or Dementia 5-9 mmol/L
End of life: Individualized

Functionally dependent < 12 mmol/L
Frail and/or Dementia < 14 mmol/L
End of life: Individualized

HbA1c

SMBG
(fasting)

SMBG (post 
prandial)

Functionally 
Independent

7.0-7.5% 
(53-59 mmol/mol)

4-7 mmol/L

5-10 mmol/L
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GoalParameter

Blood 
pressure

Dyslipidaemia

140/90 mmHg

LDL < 2.0 mmol/L
Triglycerides < 2.3 mmol/L
HDL cholesterol > 1.0 mmol/L
In those with established cardiovascular disease the target LDL is 
< 1.8 mmol/L.
Lipid targets and frequency of lipid measurement can be relaxed in 
those who are functionally dependent.
The evidence is mixed in the older old (> 80 years) with dyslipidaemia 
and no history of vascular disease.

150/90 mmHg for subcategory frail
140/90 mmHg for subcategory dementia
Avoid tight control in persons with postural 
hypotension

(International Diabetes Federation, 2013; Diabetes Canada, 2018)

8.6  Planning
In planning the self-care of the older person with diabetes, consider the following:

•	 Functional status (independent or dependent), life expectancy, presence of 
cognitive impairment and concurrent medical conditions

•	 Hearing and visual impairment

•	 Manual dexterity

•	 Psychological status such as anxiety and depression

•	 Financial status

•	 Social support

•	 If functionally dependent, work with the older person with diabetes together with 
caregiver.

•	 Encourage activities of daily living within the person’s physical and cognitive 
abilities to maintain physical and psychosocial wellbeing.

(Suhl and Bonsignore, 2006)

8.7  Implementation
Factors related to implementation of diabetes education in the older person with 
diabetes are as follows:
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8.7.1 Training of Healthcare Providers

•	 Practice patient-centric approach.

•	 Be patient and conduct sessions at a slower pace.

•	 Identify need of multiple sessions to prevent information overload.

•	 Identify need for individual in comparison to group education.

•	 Be trained to recognize visual, hearing and cognitive impairment.

8.7.2 Patient Support

•	 Caregivers/family members should understand the disease and special needs 
particularly for the older person who is frail and/or has cognitive impairment.

•	 Recognise presence of caregiver stress including anxieties and the need for time 
to rest from caregiving.

•	 Community and social support should be explored.

•	 Educate aged-care facilities staff on care of the older person with diabetes.

•	 Identify need for end-of-life or palliative care.

•	 Maintain urinary and bowel continence where possible.

8.7.3 Functional Limitations

•	 Choose equipment that is easy to hold and use and have a large display monitor.

•	 Simplify regime

•	 Memory aids
(American Association of Diabetes Educators, 2000)

8.7.4 Monitoring

•	 Glycaemic control

	 o	 Symptoms of hypoglycaemia in the older person may be non-classical such 
		  as fatigue, hunger, confusion, aggression, fainting spells.
	 o	 Symptoms of hyperglycaemia - may be non-classical such as less thirst, 
		  excessive urination with incontinence, nocturia, visual changes, recurrent skin
		  or urine infections.
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•	 Blood pressure

	 o	 Symptoms of postural hypotension when standing up - unsteadiness, dizziness,
		  feeling faint after prolonged standing or walking.
	 o	 To assess for postural hypotension, take blood pressure after 10 minutes of
		  lying down or sitting quietly. Then instruct the older person to stand up and 
		  take the blood pressure at 1 minute, 3 minutes and 5 minutes. A drop of 
		  systolic BP of more than 20 mmHg and/or diastolic of 10 mmHg on standing 
		  is considered orthostatic hypotension. Some may not experience any symptoms 
		  from this drop.
	 o	 Persons with unexplained falls and fainting spells need further assessment 
		  by a physician. They should be referred to a specialist falls and syncope clinic 
		  where available.

8.7.5 Physical Activity and Exercise

•	 With increasing age, a person’s muscle mass decreases (sarcopenia), leading 
to reduction in muscle strength, balance, flexibility and walking ability will be 
affected.

•	 Risk factor for falls for older persons with Type 2 Diabetes differs substantially 
from the general population due to complications from Diabetes e.g. 
neuropathy, impaired vision and foot disorders. (Physical Activity Guidelines 
Advisory Committee, 2018).

•	 All older persons should have a tailored physical activity program involving 
resistance training, balance exercises and cardiovascular fitness training if 
tolerated and no medical contraindications.

8.7.6 Healthy Eating

•	 Appropriate timing of meals and medication especially for those on insulin and/
or sulfonylureas.

•	 For the functionally dependent older person or in the presence of dementia, need 
for caregivers to ensure adequate daily intake.

•	 Personalised diet appropriate to coexisting nutritional issues (Refer Table 4).

Table 4: Common Nutrition Issues and Nutrition Tips for Older People with Diabetes

Nutrition TipsNutrition Issues

•	 Do not skip meals. Have consistent 
carbohydrate intake.

•	 Prepare hypo kit to treat hypoglycaemia 
Refer Risk Reduction in Section 6.

Hypoglycaemia 
Is associated with increased risk 
of stroke, myocardial infarction 
and falls
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Nutrition TipsNutrition Issues

•	 Control added sugar and sweetened food 
and beverage intake.

•	 Avoid large portions of carbohydrate.

•	 Do Dysphagia Screening to determine 
swallowing safety.

•	 Refer to Speech Therapist if fail Dysphagia 
Screening to determine ability to swallow.

•	 Texture modification according to 
recommendations by Speech Therapist. 
(e.g. thickened fluid/pureed diet/minced 
diet/soft diet).

•	 Tube feeding may be required if unsafe for 
swallowing.

•	 Prepare soft diet and easy to chew food.
•	 Mince and chop the food into smaller pieces.
•	 Ensure good dental care.
•	 Dental referral where appropriate.

•	 Revision and liberalization of dietary 
restrictions.

•	 Encourage soft protein food intake, such as 
egg, tofu, fish, milk.

•	 Consider oral nutrition supplement.

•	 Ensure daily fluid requirement intake is met.
•	 In general, 6-8 cups (1.5-2 L) of fluid per day 

unless there is a clinical condition requiring 
fluid restriction e.g. heart failure, kidney 
failure, liver disease.

•	 Moderate amounts of high fibre foods 
including wholegrains, fruits, vegetables, 
beans.

•	 Adequate fluid intake.
•	 Increase physical activity.

Hyperglycaemia

Dysphagia (Swallowing difficulty)
and or reduction of salivary 
production

Poor dentition

Malnutrition

Dehydration
Change of thirst perception.
Even mild dehydration can 
increase risk of pressure ulcer 
formation, constipation, urinary 
tract infection and incontinence

Constipation

8.7.7 Medication Intake

•	 Polypharmacy should be minimised.

•	 “Start Low, Go Slow” in circumstances where it is not a medical emergency.
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•	 Evaluate for memory decline and need for caregiver to monitor medication intake, 
side effects of medication and adherence.

•	 Advise on use of pill organizer to enhance medication adherence.

•	 Detailed information for anti-hypertension medication as in Appendix 6.

•	 Detailed information on diabetes medication are listed in Appendix 7.

8.7.8 Reducing Risk

•	 Evaluate of the older person and caregivers on atypical signs of hypoglycaemia 
using Hypoglycaemia Risk Assessment tool in Appendix 5 and hyperglycaemia 
(Dunning et al, 2014).

•	 Fall prevention - assessment of control of blood sugar and blood pressure, visual 
acuity, musculo-skeletal and neurological issues.

•	 Footcare - to check daily for presence of injury, signs and symptoms of infection, 
proper footwear and footwear at home (refer Section 6 on Diabetic Foot in Risk 
Reduction).

•	 Annual assessment of depression and anxiety symptoms (American Diabetes 
Association, 2019).

•	 Use multidisciplinary approach to manage multiple comorbidities.

•	 Vaccinations including pneumococcus, influenza and zoster vaccines (MyHEALTH 
Portal 2019).

8.8  Evaluation
•	 Evaluate the frequency and severity of hypoglycaemia and hyperglycaemia 

episodes.

•	 Evaluate reduction of risk of healthcare-related adverse events and falls.

•	 Evaluate quality of life.

8.9  Referral to Other Healthcare Professionals
•	 Social problems - refer to medical social worker.

•	 Depression and anxiety - refer to clinical psychologist/psychiatrist.

•	 Complex older person with multiple comorbidities, frailty and/or dementia - refer 
to geriatrician.
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•	 Older person with functional impairment - refer to physiotherapist and occupational 
therapist.

•	 Suspected malnutrition, enteral feeding, swallowing problem - refer to dietitian 
and speech and language therapist for swallowing assessment.
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8.11  Appendices

Appendix 1: Barthel Index
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Appendix 2: Geriatric Depression Scale (Short Form)

Question

(Available in the public domain - Sheikh and Yesavage, 1986)

Patient’s Name:					       Date:

Instructions: Choose the best answer for how you felt over the past week. 
Note: when asking the patient to complete the form, provide the self-rated form 
(included on the following page).

No Answer Score

Scoring:
Answers indicating depression are in bold and italicized; score one point for each one 
selected. A score of 0 to 5 is normal. A score greater than 5 suggests depression.

Sources:
1.	Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS): recent evidence and 
	 development of a shorter version. Clin Gerontol. 1986 June;5 (1/2): 165-173.
2.	Yesavage JA. Geriatric Depression Scale. Psychopharmacol Bull. 1988;24(4):709-711.
3.	Yesavage JA, Brink TL, Rose TL, et al. Development and validation of a geriatric 
	 depression screening scale: a preliminary report. J Psychiatr Res. 1982- 
	 1983;17(1):37-49.

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Are you basically satisfied with your life?

Have you dropped many of your activities and interests?

Do you feel that your life is empty?

Do you often get bored?

Are you in good spirits most of the time?

Are you afraid that something bad is going to happen to 
you?

Do you feel happy most of the time?

Do you often feel helpless?

Do you prefer to stay at home, rather than going out and 
doing new things?

Do you feel you have more problems with memory than 
most people?

Do you think it is wonderful to be alive?

Do you feel pretty worthless the way you are now?

Do you feel full of energy?

Do you feel that your situation is hopeless?

Do you think that most people are better off than you are?

TOTAL
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Appendix 3: Clinical Frailty Scale

Reproduced with permission from Dr Kenneth Rockwood, developer and copyright 
holder of the Clinical Frailty Scale.
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Mini Nutritional Assessment 
MNA®

Last name:  First name:

Sex: Age: Weight, kg: Height, cm: Date:

Screening

A Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or
swallowing difficulties?
0 = severe decrease in food intake
1 = moderate decrease in food intake
2 = no decrease in food intake

B Weight loss during the last 3 months
0 = weight loss greater than 3 kg (6.6 lbs)
1 = does not know
2 = weight loss between 1 and 3 kg (2.2 and 6.6 lbs)
3 = no weight loss 

C Mobility
0 = bed or chair bound
1 = able to get out of bed / chair but does not go out
2 = goes out

D Has suffered psychological stress or acute disease in the past 3 months?
0 = yes 2 = no 

E Neuropsychological problems
0 = severe dementia or depression
1 = mild dementia
2 = no psychological problems

F1 Body Mass Index (BMI) (weight in kg) / (height in m)2

0 = BMI less than 19
1 = BMI 19 to less than 21
2 = BMI 21 to less than 23
3 = BMI 23 or greater

IF BMI IS NOT AVAILABLE, REPLACE QUESTION F1 WITH QUESTION F2.
DO NOT ANSWER QUESTION F2 IF QUESTION F1 IS ALREADY COMPLETED.

Complete the screen by filling in the boxes with the appropriate numbers. Total the numbers for the final screening score.

F2 Calf circumference (CC) in cm
0 = CC less than 31
3 = CC 31 or greater 

Screening score (max. 14 points)

12 - 14 points: Normal nutritional status
8 - 11 points: At risk of malnutrition
0 - 7 points: Malnourished  
 
References
1. Vellas B, Villars H, Abellan G, et al. Overview of the MNA® - Its History and Challenges. J Nutr Health Aging. 2006;10:456-465.
2. Rubenstein LZ, Harker JO, Salva A, Guigoz Y, Vellas B. Screening for Undernutrition in Geriatric Practice: Developing the Short-Form Mini

Nutritional Assessment (MNA-SF). J. Geront. 2001; 56A: M366-377
3. Guigoz Y. The Mini-Nutritional Assessment (MNA®) Review of the Literature - What does it tell us? J Nutr Health Aging. 2006; 10:466-487.
4. Kaiser MJ, Bauer JM, Ramsch C, et al.  Validation of the Mini Nutritional Assessment Short-Form (MNA®-SF): A practical tool for

identification of nutritional status. J Nutr Health Aging. 2009; 13:782-788.
® Société des Produits Nestlé SA, Trademark Owners.
© Société des Produits Nestlé SA 1994, Revision 2009.
For more information: www.mna-elderly.com

Appendix 4: Mini-Nutritional Assessment

Reproduced with permission from Nestlé Nutrition Institute.
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Appendix 5: Hypoglycaemia Risk Assessment Tool

How to complete
•	 People are either at risk or not at risk of hypoglycaemia but the more risk factors present 

the greater the risk.
•	 Place a cross in all the boxes that apply to the individual.
•	 At risk – one or more risk factors identified. Plan care to reduce/manage the risk.
•	 Not at risk – no risk factors identified.
•	 Complete when the person first presents for care as part of a comprehensive assessment.
•	 Review risk at any change in health status, before commencing or changing medicines 

and following a hypoglycaemia episode.

Hypoglycaemia risk assessment tool

Abbreviations:
GLM – Glucose lowering medicine
CM – Complementary medicine
RACF – Residential aged care facility

Adapted from Dunning T. 2014 with permission for reprint.

Hypoglycaemia unawareness
	 The person does not recognise  	
	 hypoglycaemia signs or symptoms 
	 (hypoglycaemia unawareness). Ask the 
	 person whether he/she knows when they 
	 are having a hypoglycaemic episode.
	 The person has dementia/cognitive 
	 impairments

Individual factors
	 Long duration of diabetes
	 Consistently low HbA1c (≤ 7%).
	 Recent hypoglycaemia episode.
	 Incorrect insulin and other injectable 
	 GLM injection technique or oral GLM 
	 management.
	 Fasting ketones before breakfast can 
	 indicate nocturnal hypoglycaemia.
	 Fasting for a procedure or religious 
	 customs.
	 Alchohol use.

Medicine-related factors
	 On insulin.
	 On sulphonylureas such as Gliclazide, 
	 Glibenclamide, Glimepiride, Glipizide.
	 On insulin and sulphonylureas
	 On sedative medicines.
	 CM such as Panax ginseng, Mormordica 
	 charantia.

Comorbidities
	 Renal disease
	 Liver disease
	 Cardiovascular disease
	 Gastrointestional problems e.g. 
	 malabsorption conditions such as coeliac 
	 disease, gastrointestinal autonomic 
	 neuropathy.
	 Frailty
	 Cahexia related to cancer
	 Depression

Food-related factors
	 Eating disorder
	 Low carbohydrate content in meals
	 Swallowing difficulties
	 Diarrhoea and vomiting
	 Erratic appetite

Clinician-related factors
	 Meal times do not match the action 	
	 profile of GLMs prescribed.
	 Inappropriate prescribing (medicine 
	 choice, dose, dose frequency, stat insulin 
	 doses in RACF).
	 Incorrect insulin injection technique.
	 BGM regimens in hospital and RACF that 
	 do not reflect the action profile of 
	 prescribed GLMs.
	 Over correcting hyperglycaemic episodes 
	 using stat/top-up insulin doses.

	 Risk Factors present – at risk.
	 No risk factors present – not at risk
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GLOSSARY OF TERMS

No Abbreviation Terminology
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

2HPP
ABI
ACEI
ACSM
ADA
AGI
AHA
ARB
BD
BG
BMI
BP
CCB
CGA
CHD
CHO
CKD
cm
CV
CVD
CFS
DASH
DM
DPP-4
DR
eGFR
FAQ
FBS
FRS
G
GFR
GI
GIT
GLP-1
HbA1c
HDL
HF
IDEA

Two hours post prandial
Ankle Brachial Index
Angiotensin converting enzyme inhibitor
American College of Sports Medicine
American Diabetes Association
α-glucosidase Inhibitor
American Heart Association
Angiotensin receptor blocker
Twice daily
Blood glucose
Body Mass Index
Blood pressure
Calcium channel blocker
Comprehension Geriatric Assessment
Coronary Heart Disease
Carbohydrate
Chronic Kidney Disease
Centimeter
Cardiovascular
Cardiovascular Disease
Clinical Frailty Scale
Dietary Approaches to Stop Hypertension
Diabetes Mellitus
Dipeptidyl Peptidase 4
Diabetic Retinopathy
Estimated Glomerular Filtration Rate
Frequently asked questions
Fasting blood sugar
Framingham Risk Score
Gram
Glomerular Filtration Rate
Gastrointestinal
Gastrointestinal tract
Glucagon-like Peptide-1 (GLP-1)
Hemoglobin A1c
High Density Lipoprotein
Heart failure
Identification and Intervention for Dementia in Elderly Africans
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No Abbreviation Terminology
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

IDF
IHD
IR
kg
LA
LDL
LFT
METs
ml
MNT
NPH
OAD
OD
OM
ON
PAD
PAR-Q
PCSK9
PIL
RA
SBP
RP
SGLT 2
SMBG
SPC
SR
T2DM
TDS
TG
UTI
WC
XR

International Diabetes Federation
Ischaemic Heart Disease
Immediate release
Kilogram
Long Acting 
Low Density Lipoprotein
Liver Function Test
Metabolic Equivalent
Millilitre
Medical Nutrition Therapy
Neutral Protamine Hagedorn
Oral Anti-Diabetic
Once daily
Every morning
Every night
Peripheral Arterial Disease
Physical Activity Readiness Questionnaire
Proprotein convertase subtilisin/kexin type 9
Patient Information Leaflet
Receptor agonist
Systolic blood pressure
Renal Profile
Sodium-glucose co-transporter 2 inhibitors
Self-Monitoring Blood Glucose
Single Pill Combinations
Slow release
Type 2 Diabetes Mellitus
Three times a day
Triglyceride
Urinary tract infection
Waist circumference
Extended release
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