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Executive summary 
 
Diabetes is a significant public health issue that affects approximately one in 10 adults globally, with type 2 
diabetes accounting for 90–95% of cases. This chronic condition causes considerable morbidity and mortality 
and is growing in impact, with cases projected to rise from 537 million in 2021 to 784 million by 2045.1 As cases 
rise, it is imperative to ensure the healthcare workforce is prepared to care for affected individuals. However, 
there is a growing global shortage of healthcare workers, which was estimated, pre pandemic, to reach 15 
million by 2030.2 Therefore, all of the healthcare workforce will need to be utilised to their fullest potential in 
order to address the growing global burden of diabetes. Pharmacists will continue to be essential in this 
endeavour.   
 
While pharmacists are primarily trained to address health concerns with appropriate, safe medicines, they 
also have the necessary skills and knowledge to provide prevention and screening services. Pharmacists are 
uniquely positioned to provide a wide array of services to prevent, identify and manage both type 1 and type 
2 diabetes as well as support the care provided by other members of the healthcare team. They can also play 
an important role in referring patients to other healthcare providers for diagnosis of diabetes or specialist 
care. By leveraging their accessibility and trust, pharmacists can promote the importance of following a 
healthy lifestyle, including consuming a healthy diet and participating in regular physical activity, to prevent 
the development of type 2 diabetes, which is particularly important as most cases of type 2 diabetes could be 
prevented through these measures.  
 
Pharmacists can also assess patients’ risks for developing diabetes as well as signs and symptoms that may 
indicate they have the condition. From this, pharmacists can then offer screening and detection services that 
aim to identify those who may have diabetes but have not previously been diagnosed. This is especially 
important because, in 2019, more than one in two adults living with diabetes were not aware they had the 
condition, with most of these individuals found to have type 2 diabetes.3 Once individuals with elevated blood 
glucose levels are identified, pharmacists can refer them to other members of the healthcare team to be 
formally diagnosed and initiated on appropriate treatment. 
 
Beyond prevention and screening, pharmacists can utilise their medicines expertise to support primary care 
providers with the development of a diabetes care plan and evaluate the efficacy of the plan that was initiated. 
As part of this evaluation, pharmacists can ensure patients are remaining adherent to their prescribed 
medication, achieving their therapeutic goals, and not experiencing any adverse effects or symptoms that may 
be associated with diabetes complications. Pharmacists can also provide guidance to primary care providers 
regarding which medicines may be most appropriate to initiate in a particular patient to achieve desired 
results. Finally, pharmacists can recommend non-pharmacological measures that patients may pursue in 
conjunction with their prescribed medicines to improve their glycaemic control and health outcomes.  
 
In all, pharmacists have the necessary knowledge and skills to address diabetes in their community by 
providing prevention, screening and treatment support services as well as working in collaboration with other 
members of the healthcare team to mitigate the impact of diabetes on individuals who have the condition. 
Through these efforts, pharmacists can have a significant impact on public health by contributing to the 
reduction of the global burden of diabetes.  
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Foreword  
 
By the president of the International Diabetes Federation 
 
You need only spend a few minutes at your local pharmacy to appreciate the significant role the community 
pharmacist plays in supporting community health. You will observe that the role extends way beyond the 
filling of prescriptions and dispensing of pharmaceutical products. This is not to say that the work of the 
pharmacist to improve health outcomes by ensuring effective, safe, and cost-effective pharmacological 
therapy is not important — it clearly is. However, pharmacists do much more. They are active members of the 
healthcare team, providing trusted advice into a community to which, more often than not, they also belong.  
 
From a diabetes care perspective, it is a key role. Diabetes is a serious life-long condition, with potentially life-
threatening complications. People with diabetes have an increased risk of developing a number of serious 
health problems. Consistently high blood glucose levels can lead to serious diseases affecting the heart and 
blood vessels, eyes, kidneys, nerves and teeth. Diabetes is a leading cause of cardiovascular disease, blindness, 
kidney failure and lower-limb amputation. 
 
Unfortunately, type 2 diabetes, which accounts for between 90% and 95% of the total diabetes burden, often 
goes undetected until it is too late, perhaps when complications are already present and, once detected, it is 
not always taken seriously, foolishly dismissed as something inevitable “for older people” or “just a touch of 
sugar”. The good news is that type 2 diabetes is largely preventable. 
 
Pharmacists are ideally placed to raise awareness of diabetes as a serious threat to health, to support the 
detection and management of diabetes in their community, and to counsel community members on what 
action should be taken to either prevent type 2 diabetes or, if diabetes is present, to help the person prevent 
or at least delay the onset of complications. Advice, of course, should be based on the best available evidence. 
This publication from the International Pharmaceutical Federation provides pharmacists with everything they 
need to know to help guide community members to make healthy choices and adopt healthy habits. 
 
Close to one in 10 adults worldwide (20–79 years of age) are currently living with diabetes. This adds up to 
around 537 million people and represents a 60% increase over the past 10 years. Fuelled by urbanisation, low 
levels of physical activity and increasing levels of overweight and obesity, it is forecast that an additional 115 
million people will be living with diabetes by 2030 unless sufficient and effective action is taken. 
 
In 2019, the total global cost of diabetes reached an estimated USD 760bn per year (USD 100 billion more than 
the annual revenues of Apple, Google, Facebook and Amazon combined). The cost is forecast to rise by 9% 
within the next 10 years to USD 825bn.  
 
It is now well established that preventive action — including early diagnosis and screening of people at risk, 
as well as interventions that are adapted to the local context and designed to help reduce modifiable risk 
factors — is successful and cost-effective. Preventing type 2 diabetes and the complications associated with 
all types of diabetes requires a life-course approach. From early in life, when eating and physical activity habits 
are established, people need ongoing support to become aware of their potential risk of health issues and how 
to manage them should they arise. As the first point of contact for health information in many communities. 
pharmacists have a very important role to play in promoting awareness and facilitating healthy habits. 
 
Tackling and reducing the impact of diabetes requires the involvement and commitment of all sectors of 
society. The International Diabetes Federation welcomes the development and implementation of this toolkit 
and looks forward to working together with the global pharmacist community to improve the lives of the 
millions affected by diabetes and the many more at risk. 
 
 
 
 
 
 
Prof. Andrew Boulton, MD, DSc (Hon), FACP, FICP, FRCP  
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Foreword 
 
By the president of the International Pharmaceutical Federation 
 
According to the International Diabetes Federation (IDF), there are approximately 537 million adults (around 
one in 10), aged 20–79 years, living with diabetes globally and this number is expected to rise to 784 million by 
2045. Over the past 20 years, the number of adults living with diabetes has more than tripled, making it one of 
the fastest growing global health challenges.1, 3  
 
According to the World Health Organization (WHO), diabetes is one of the main non-communicable diseases 
(NCDs) in terms of global prevalence and mortality).4 The WHO also states that Investing in better management 
of NCDs is critical and that high impact essential NCD interventions can be delivered through a primary health 
care approach to strengthen early detection and timely treatment.4 
 
Prevention and control of NCDs require interventions that are therapeutically cost-effective, affordable and 
feasible for patients and health systems. Interventions need to be framed within national policies and in line 
with both NCD and risk-factor indicators, and they should contribute to improving equity in health care in 
targeted populations and individuals, and to improving health outcomes.  
 
It is imperative for the efficiency and sustainability of health systems to leverage the accessibility and 
expertise of pharmacists to participate in primary health care strategies, including the prevention, screening 
and management of NCDs. This is the rationale behind FIP’s commitment to the WHO Declaration of Astana on 
Primary Health Care.5 In many parts of the world, pharmacists already play this important role in NCDs, in this 
instance the area of diabetes.6   
 
To further expand and consolidate this role, FIP launched the FIP Practice Transformation Programme on 
NCDs, with the aim of providing tools and strategic support to FIP member organisations and individual 
pharmacists from around the world to develop and implement pharmacy services. These services can have a 
sustained positive impact in the prevention, screening, management and treatment optimisation of NCDs (in 
this case, diabetes), for improved patient outcomes and health systems efficiency and sustainability. While 
the project will have a particular focus on low- and middle-income countries, it will of course be applicable to 
and encourage implementation by countries of all income levels. 
 
This project also aims to foster a collaborative interprofessional approach to the management of NCDs that is 
aligned with FIP Development Goal 15 (Patient-centred care). The interventions described in this handbook 
will be implemented through a structured approach that will not only include a strategy for building local 
capacity through workforce development, but also provide the tools to facilitate service delivery and the 
mechanisms for evaluating and long-term monitoring of the impact of this programme through data 
generation and analysis. The overall aim, as the programme name states, is not simply to deliver a set of 
valuable professional services, but to transform pharmacy practice in a sustainable manner. 
 
Although this programme is primarily linked to FIP DG15, it is also linked to several other FIP development 
goals: DG7 (Advancing integrated services), DG18 (Access to medicines, devices and services), DG5 (Competency 
development), DG8 (Working with others), DG11 (Impact and outcomes) and DG12 (Pharmacy intelligence).  
 
This handbook describes interventions by pharmacists in diabetes prevention, screening and management 
that are supported by robust evidence and can contribute not only to reducing the prevalence of diabetes, but 
also to improving the health and quality of life of people living with diabetes.  
 
I take this opportunity to thank the authors and the large group of experts from around the world who have 
reviewed and contributed to this landmark publication.  
 
I also thank the invaluable support and collaboration of the IDF, which not only contributed directly to this 
publication and kindly authorised FIP to include some of the tools it developed and validated, but also 
formally supported this programme by participating in our Expert Advisory Group. We truly value this 
important recognition of the role of pharmacists in diabetes. 
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Diabetes 

FIP Practice  
Transformation  
Programme on NCDs 

I am confident that you will find this handbook to be a valuable resource to support pharmacy practice and 
better serve your community. I invite you to find and use this and other resources that you may find at FIP’s 
new website dedicated to NCDs: https://ncd.fip.org.  
 

 
Dominique Jordan   
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1 Background 

1.1 Diabetes prevalence and impact 

Diabetes is a chronic disease that occurs when the pancreas does not produce enough insulin, or when the 
body cannot make good use of the insulin it produces. Insulin is a hormone that regulates blood glucose so 
when an individual is not able to produce insulin, or use it effectively, they experience raised glucose levels in 
the blood (hyperglycaemia). Over the long-term, high glucose levels can lead to damage to the body and failure 
of various organs and tissues. There are two main types of diabetes: type 1 and type 2.  
 
Type 1 diabetes occurs as a result of the body’s immune system destroying the beta cells in the pancreas. Beta 
cells are the cells responsible for producing insulin. When these are destroyed, the body is no longer able to 
produce insulin and regulate blood glucose, leading to hyperglycaemia. Because of this, individuals with type 
1 diabetes are dependent on insulin and must administer it daily. Currently, there is no known cure for type 1 
diabetes and the exact cause is unknown, but is speculated to be a result of genetic and environmental 
factors.7, 8 Diagnosis of type 1 diabetes most commonly occurs in children and young adults, but can be 
diagnosed at any age.9 
 
Type 2 diabetes occurs when the body is not able to effectively use or respond to insulin released by the body. 
Over time, individuals can develop insulin resistance, which is when the muscles, liver and fat cells do not use 
insulin well and require more insulin to help glucose enter cells. The pancreas will attempt to keep up with 
this increased demand, but the efficacy of beta cells to secrete sufficient amounts of insulin will wane over 
time.8 Type 2 diabetes is the most common type of diabetes, representing about 90–95% of all diabetes cases 
and is most commonly found in older adults. However, it is also increasingly being seen in younger adults, 
children and adolescents as a result of rising levels of obesity, physical inactivity and poor diet worldwide.10 
In addition to these two main types of diabetes, there is a range of other types of diabetes, including 
gestational diabetes, which occurs during pregnancy in women who have not previously been diagnosed with 
diabetes.11 
 
According to the International Diabetes Federation (IDF), there are approximately 537 million adults (around 
one in 10), aged 20–79 years, living with diabetes globally and this number is expected to rise to 784 million by 
2045. Over the past 20 years, the number of adults living with diabetes has more than tripled, making it one of 
the fastest growing global health challenges. Of adults living with diabetes, over 81%  live in low- and middle-
income countries and one in five is above 65 years old. IDF further estimates that diabetes and its 
complications contributed to approximately 6.7 million deaths in 2021, or one every five seconds.1, 3 
 
The growing number of diabetes cases and deaths due to poorly controlled diabetes and its complications is 
contributing to increased healthcare expenditures. In 2021, diabetes resulted in at least USD 966bn in 
healthcare expenditures, a 316% increase over the last 15 years.1 Given that diabetes is a leading cause of death 
and a major cause of blindness, kidney failure, heart attack, stroke and lower limb amputation, it is imperative 
that actions are taken to reduce rates of diabetes globally.7 
 
Of further concern, it is estimated that one in two people with diabetes are undiagnosed and more than 374 
million people are at increased risk of developing type 2 diabetes. People with type 2 diabetes almost always 
have prediabetes first, but this typically does not cause symptoms. Consequently, millions of people over the 
age of 20 years old have prediabetes, but 90% are not aware of their condition. Prediabetes treatment can 
prevent more serious health problems, including type 2 diabetes and problems with the heart, blood vessels, 
eyes and kidneys.3 
 
Therefore, pharmacists are ideally placed to:  

 Promote healthy lifestyles among their patients with prediabetes and diabetes; 

 Screen patients for prediabetes and diabetes and, if elevated blood glucose levels are detected, refer 
them to a primary care provider for proper diagnosis and treatment to prevent subsequent 
complications; 

 Assist primary care providers in the management of individuals with diabetes; and 
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 Ensure their patients are achieving optimal health outcomes. 

1.2 Importance of pharmacist integration in diabetes care 

As cases of diabetes continue to increase globally, with a disproportionate impact on those in lower-income 
countries, there will be a corresponding need for qualified healthcare providers to care for this growing 
patient population. However, there is also a growing global shortage of healthcare workers that is estimated 
to reach 15 million by 2030.2 Therefore, it is more important than ever that pharmacists are included as key 
members of the healthcare team and are able to support the efforts of other healthcare workers in order to 
ensure all patients are receiving high quality healthcare. This is especially important for individuals with 
diabetes as they are often taking several different classes of medicines and require close monitoring to ensure 
their medicines are well managed, their blood glucose is under control, and they do not develop any life-
limiting complications, including coma, amputation, kidney failure, stroke or blindness.  
 
As underlined in the 2006 FIP Statement of Policy on the role of pharmacists in the prevention and treatment 
of chronic disease, and more recently in the 2019 FIP Statement of Policy on the role of pharmacists in non-
communicable diseases,  pharmacists are in an ideal position to relieve the increasing burden of diabetes on 
health systems due to their accessibility, knowledge, education, ability to provide direct patient care and 
competency level.12, 13 Pharmacists are an essential part of the healthcare team, and any health programme 
should recognise that “pharmacists are the most accessible health care professional in a community. As such, 
they are in a position to provide early detection of chronic diseases and to identify unhealthy lifestyles. They 
can help patients reduce risk factors by prevention counselling when appropriate, e.g., weight and diet 
management, exercise and smoking. Pharmacists are a community-based knowledge resource that can help 
people understand the dangers of chronic disease and the importance of prevention. Pharmacists work with 
other members of the healthcare team and can refer patients’ chronic disease related issues to them.” 12 

Pharmacist-led management of patients with diabetes in different settings requires high levels of 
collaboration and coordination. The need for interprofessional collaboration was stressed in the 2010 FIP 
Statement of Policy on collaborative pharmacy practice, which states: “Pharmacists have particular expertise 
in the use of medicines. . . . This expertise and skill set makes pharmacists’ contribution to the healthcare team 
important to both optimise therapy and to prevent medicine-related problems. No other profession has the 
understanding and expertise across the full range of medicines available, including the various formulations 
and products, as the pharmacist.” 14 
 
It is widely known that collaborative approaches to care lead to improved health outcomes. Pharmacists 
provide a unique perspective and skillset to the healthcare team that can contribute to optimising treatment 
regimens, preventing adverse events and drug interactions, and monitoring the efficacy of medicines. Studies 
have shown that pharmacist-led interventions can lead to improved clinical outcomes specifically for patients 
with diabetes, including reductions in haemoglobin A1c (HbA1c), blood pressure and low-density lipoprotein 
(LDL) cholesterol.15, 16 One meta-analysis further showed that pharmacist-led interventions to support self-
management of diabetes, including education on diabetes complications, medicines and lifestyle, resulted in 
reduced HbA1c levels, blood pressure, and LDL and total cholesterol, and resulted in increased self-
management skill development and medicine adherence.17 Another meta-analysis showed that pharmacist 
interventions significantly reduced adverse events compared with usual care and improved quality of life.18 
Studies also suggest that pharmacist-provided services are cost-effective and may result in healthcare cost 
savings.19, 20 Therefore, by including pharmacists as members of the healthcare team, whether that is in a 
hospital, ambulatory or community setting, there are many benefits to be gained by patients with diabetes. 
This importance is further reinforced by a Primary Care Diabetes Society publication which discusses best 
practices in the delivery of diabetes care and highlights the importance of including both pharmacists and 
pharmacy technicians as part of a multidisciplinary team to address diabetes.21 
 

In all, pharmacists are increasingly equipped with the necessary skills and knowledge to participate in 
diabetes care in several ways, ranging from diabetes prevention, screenings and referrals to disease state 
management, all of which are outlined throughout this handbook. It should be noted that regulations may 
prevent pharmacists in certain countries from performing some of the services outlined. Finally, when services 
can be provided, they should not be conducted in a silo. Collaborative care is necessary to ensure optimal 
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outcomes for individuals with diabetes and pharmacists should take steps to coordinate their efforts with 
those of other members of the healthcare team and refer patients for additional care as needed. 
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2 Prevention of type 2 diabetes 
 
Given the significant burden that type 2 diabetes can have on both patients and health systems, it is crucial 
that steps are taken to prevent the disease from developing in the first place and, when presented, prevented 
from worsening. Health promotion interventions that encourage strategies to prevent the development of 
diabetes should be considered an essential component of pharmacist-provided care. These efforts are 
especially important given that a majority of cases of type 2 diabetes can be prevented through healthy diets 
and physical activity. Type 1 diabetes, on the other hand, cannot be prevented so this section will focus solely 
on type 2 diabetes, but the recommendations discussed throughout this section may be recommended to all 
in order to promote healthy lifestyles.  
 
Pharmacists can play an important role in making patients aware of the potential of preventing type 2 
diabetes from developing as well as the steps that can be taken to prevent its progression. Pharmacists can 
also play a role in providing motivational counselling for patients who wish to make and sustain healthy 
lifestyle changes. The level to which pharmacists are involved in prevention efforts for diabetes can range 
from developing educational materials, such as pamphlets or flyers, to providing general education regarding 
healthy lifestyles, to providing more comprehensive and long-term counselling on lifestyle changes. The level 
of involvement will depend on each pharmacist’s comfort level with the topic and time available to engage 
with patients.  
 
While pharmacists should leverage their position as one of the most accessible healthcare professionals in 
many countries to promote efforts to prevent diabetes, they should also be aware of any structured 
prevention programmes that exist in their area. These programmes can provide individuals with an 
opportunity to work with trained educators or coaches on developing healthy lifestyle habits to prevent the 
onset of type 2 diabetes, or other chronic conditions.22 One example of these programmes is the National 
Diabetes Prevention Programme in the United States. Through this programme, individuals participate in a 
Centers for Disease Control and Prevention (CDC)-recognised lifestyle change programme that focuses on 
healthy eating and physical activity. Individuals who participated in this programme cut their risk of 
developing type 2 diabetes by 58%, with this reduction rising to 71% for individuals over the age of 60.23 
Therefore, structured prevention programmes can have a significant impact on preventing type 2 diabetes and 
should be promoted to patients as a unique opportunity to improve their health.  
 
This section will focus broadly on recommendations to prevent patients from developing type 2 diabetes by 
promoting healthy lifestyles, including healthy diets, adequate physical activity and a healthy body weight. 
Pharmacists should consider how it would be best to incorporate these recommendations into their practice 
site and how they would like to communicate with their patients about these important topics.  
 
In order to disseminate this important information to the public, several different approaches can be taken, 
including posters, lectures, social media campaigns and informal conversations during counselling sessions. 
Advice for creating a successful public health campaign can be found in the WHO’s “Effective communications 
participant handbook”.24 

2.1 Promoting healthy lifestyles  

2.1.1 Nutrition 

The WHO and the Food and Agriculture Organization recommend the following nutritional approaches for the 
prevention of type 2 diabetes:4 

1. Limit saturated fatty acid intake to less than 10% of total energy intake. For high-risk groups, limit to 
less than 7%. 

2. Reduce the intake of free sugars to less than 10% of total energy intake. A further reduction to below 
5% could have additional health benefits.5 

3. Consume a minimum daily intake of 20g of dietary fibre through regular consumption of wholegrain 
cereals, legumes, fruits and vegetables.  
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The IDF recommends that a healthy diet include reducing the amount of calories consumed if overweight, 
replacing saturated fats (e.g., cream, cheese, butter) with unsaturated fats (e.g. avocado, nuts, olive and 
vegetable oils), eating dietary fibre (e.g., fruit, vegetables, whole grains), and avoiding tobacco use, excessive 
alcohol and added sugar. 10 
 
Specifically, the IDF provides the following recommendations for the general population to prevent type 2 
diabetes:6  

 Choosing water, coffee or tea instead of fruit juice, soda or other sugar-sweetened beverages; 

 Eating at least three servings of vegetables every day, including green leafy vegetables; 

 Eating up to three servings of fresh fruit every day; 

 Choosing nuts, a piece of fresh fruit, or unsweetened yoghurt for a snack; 

 Limiting alcohol intake to a maximum of two standard drinks per day; 

 Choosing lean cuts of white meat, poultry or seafood instead of red or processed meat; 

 Choosing peanut butter instead of chocolate spread or jam; 

 Choosing whole-grain bread, rice, or pasta instead of white bread, rice or pasta; and 

 Choosing unsaturated fats (olive oil, canola oil, corn oil or sunflower oil) instead of saturated fats 
(butter, ghee, animal fat, coconut oil or palm oil). 

These recommendations should be tailored to an individual patient’s needs and small changes that can be 
easily sustained should be encouraged.  
 
One simple method that can be promoted to patients to encourage them to follow a healthy diet is the plate 
method. This method recommends the following:25  

 Fill half of the plate with non-starchy vegetables, such as salad, green beans, broccoli, cauliflower or 
cabbage; 

 Fill one quarter of the plate with a lean protein, such as chicken, turkey, beans, tofu or eggs; 

 Fill one quarter of the plate with carbohydrate foods, such as grains, starchy vegetables like potatoes 
or peas, rice, pasta, beans, fruits and yoghurt (a cup of milk counts as a carbohydrate food); and 

 Choose water or a low-calorie, unsweetened drink to accompany your meal.  

If needed, or requested by the patient, pharmacists can refer patients to a nutritionist or dietician for more 
individualised dietary counselling and recommendations.  
 
2.1.2 Physical activity  

It is widely known that physical activity has significant benefits on an individual’s health and wellbeing, both 
physically and mentally. Therefore, while it is recommended that all individuals partake in some type of 
physical activity, it is even more important for individuals who might be at risk of developing type 2 diabetes. 
Physical activity, coupled with a healthy diet, may prevent a patient from progressing to type 2 diabetes and 
prevent, or delay, them from requiring pharmacological therapy. 
 
The WHO and the Food and Agriculture Organization recommend practising an endurance activity at moderate 
or greater level of intensity (e.g., brisk walking) for one hour or more per day on most days per week.4 Similarly, 
the IDF recommends physical activity take place at least three to five days per week, for a minimum of 30–45 
minutes.26 People should also endeavour to reduce the amount of time they spend sedentary.27   
 
It should be recommended that patients who are new to physical activity gradually increase the amount and 
intensity of activity they partake in. Pharmacists should recommend that patients begin by walking to achieve 
150 minutes of total activity per week, or less if 150 minutes is not initially feasible. If walking is difficult for 
patients, other activities that could be recommended include swimming, cycling, etc. After becoming 
comfortable with their initial exercise regimen, patients can increase their activity and incorporate both 
aerobic and muscle-strengthening exercises. Ultimately, patients should be reminded that any physical 
activity is better than no physical activity.28 
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2.1.3 Maintaining a healthy weight 

Being overweight or obese can increase the risk of developing type 2 diabetes, as well as the risk for heart 
disease, stroke, high blood pressure and high cholesterol.29 While it can be difficult, losing weight by following 
a healthy diet and completing adequate physical activity is one of the most important steps that can be taken 
to prevent the development of diabetes.  
 
Overweight and obesity are generally identified based on an individual’s body mass index (BMI). BMI is 
calculated by dividing a person’s weight in kilograms by the square of their height in metres (kg/m2). A BMI 
greater than 30kg/m2 is considered obese and a BMI between 25kg/m2 and 29.9kg/m2 is considered 
overweight.30 However, it is important to be aware that BMI is not an ideal measurement for health as it does 
not take individual patient factors into account, such as muscle mass, body composition, ethnicity or age. 
Therefore, BMI is not a perfect correlate for an individual’s health. Despite this, BMI is still a commonly used 
measurement in most healthcare settings. Pharmacists should be aware of the limitations associated with 
BMI and, if needed, should explore alternative measurements to supplement BMI, such as waist 
circumference.31 
 
To prevent type 2 diabetes, the WHO and the Food and Agriculture Organization recommend the following 
weight loss measures:4 

 Maintenance of an optimum BMI at the lower end of the normal range (for the adult population, this 
means maintaining a mean BMI in the range 21–23kg/m2 and avoiding weight gain >5kg in adult life); 
and 

 Voluntary weight reduction in overweight or obese individuals with impaired glucose tolerance 
(although screening for such individuals may not be cost-effective in many countries). 

Similarly, the IDF recommends patients aim to achieve at least a 5–7% reduction in weight through a healthy 
diet and increased physical activity.22 
 
2.1.4 Smoking cessation 

Smoking cessation is an important step individuals can take to reduce their risk of developing diabetes, along 
with many other diseases. People who smoke are 30–40% more likely to develop type 2 diabetes than those 
who do not smoke, with the risk of developing diabetes increasing with the number of cigarettes smoked per 
day.32 To assist patients with quitting, pharmacists can utilise the WHO’s 5A model (Ask, Advise, Assess, Assist, 
Arrange) to help patients get ready to quit and the 5R model (Relevance, Risks, Rewards, Roadblocks, 
Repetition) to increase motivation to quit. Details on these strategies can be found in the WHO “Toolkit for 
delivering the 5A’s and 5R’s brief tobacco interventions in primary care”. 33 
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3 Screening and referral 
 
Pharmacists can not only leverage their accessibility and knowledge to prevent diabetes, but they can also 
play a role in identifying individuals who may have diabetes but have not been previously diagnosed and 
referring them for further evaluation and care. To participate in screening and referral services, pharmacists 
must be aware of who is at risk of potentially having diabetes, who should be screened, what to do if a test 
indicates a patient may have diabetes, and how to conduct point-of-care screenings.  
 
For those with type 2 diabetes, screening is especially important as this condition develops slowly over time 
and individuals can be asymptomatic for several years and not be aware of their condition. For those with type 
1 diabetes, the age of diagnosis is usually much younger than for those with type 2 diabetes so it is less likely 
they would be identified through a pharmacy-based screening. But this is not always the case. Even though 
diagnosis of type 1 diabetes often occurs in children and young adults, it can also occur in older adults, so it is 
important that pharmacists keep this in mind. Individuals with type 1 diabetes who have high blood glucose 
when screened can often be misdiagnosed with type 2 diabetes which further reinforces the importance of 
referring patients who have high blood glucose or HbA1c to a primary care provider for confirmatory testing.9 
 
In 2019, more than one in two adults living with diabetes were not aware they had this condition, with most 
of these individuals having type 2 diabetes. Globally, rates of adults with undiagnosed diabetes were highest 
in Africa (60%), followed by South-East Asia (57%), Western Pacific (56%), Middle East and North Africa (45%), 
Europe (41%), and North America and the Caribbean (38%). As can be seen, undiagnosed diabetes is most 
common in low-income countries, where nearly 67% are estimated to be undiagnosed compared with 
approximately 38% in high-income countries and nearly 53% in middle-income countries.34 
 
Undiagnosed diabetes is dangerous as it can lead to several microvascular and macrovascular complications 
that can be life-threatening and cause significant morbidity and mortality.34 Therefore, it is essential that 
pharmacists utilise their role as a trusted, accessible healthcare professional to increase awareness of the 
prevalence of diabetes and work to ensure all individuals in their communities with diabetes are identified 
and receive the care they need in order to live a healthy life.  

3.1 Assessing risk factors, signs and symptoms 

When pharmacists are considering which patients to screen for diabetes, they should focus their efforts on 
those who are at highest risk of having the disease. This can be determined by assessing patients for certain 
risk factors that may put them at increased risk of developing diabetes and looking for signs and symptoms 
that may be indicative of diabetes.  
 
3.1.1 Type 2 diabetes risk factors 

3.1.1.1 Modifiable risk factors 

Modifiable risk factors, or those that patients can influence by making lifestyle changes, are the largest 
contributor to growing rates of type 2 diabetes globally. These risk factors include:10 

 Being overweight or obese Being overweight or obese is often, but not always, the result of 
unhealthy diets and physical inactivity, and is the strongest risk factor a patient can have for 
developing type 2 diabetes as it can cause or aggravate insulin resistance.  
 

 Unhealthy diets There are several dietary risk factors that can increase an individual’s risk of 
developing diabetes, including high intake of saturated fatty acids, high total fat intake, inadequate 
consumption of dietary fibre, and high carbohydrate and refined sugar intake. 
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 Physical inactivity Those who are not physically active have a greater risk of type 2 diabetes as 
regular physical activity can reduce blood glucose and often contributes to individuals achieving and 
maintaining a healthy weight. 
 

 Smoking Smokers are at increased risk of developing type 2 diabetes, with the risk being greatest 
among heavy smokers and this risk can remain elevated for around 10 years after quitting smoking.35 
 

 History of cardiovascular disease, hypertension, or dyslipidaemia Individuals with hypertension 
or high cholesterol can have an increased risk of developing type 2 diabetes as well as an increased 
risk of developing complications from the disease.  
 

 Medicines There are some medicines that can increase an individual’s risk of developing type 2 
diabetes, including glucocorticoids, thiazide diuretics at higher doses, beta blockers, some 
fluroquinolones, some HIV medicines, statins and atypical antipsychotics.36-38 
 

3.1.1.2 Non-modifiable risk factors  

While patients can reduce their risk of developing type 2 diabetes by addressing the modifiable risk factors 
outlined above, there are certain risk factors that they are unable to control, including:10 

1) Family history of diabetes Patients with a first degree relative who has diabetes, including parents 
or siblings, can have an increased risk of developing type 2 diabetes.  
 

2) Ethnicity Certain ethnicities are at higher risk of developing type 2 diabetes, including South Asian, 
Afro-Caribbean and Hispanic.39 Additionally, certain regions of the world, including Western Europe 
and island states in the Pacific show higher rates of type 2 diabetes.40 
 

3) Age As individuals age, their risk of developing type 2 diabetes also increases. Typically, once an 
individual is aged 45 or older, they are considered to be at increased risk of type 2 diabetes, which is 
often reflected in screening guidelines.41 
 

4) History of gestational diabetes Women who have a history of gestational diabetes are more likely 
to develop type 2 diabetes than those who do not have a history of this condition.42 One study found 
that the risk of developing type 2 diabetes was eight times higher among women with gestational 
diabetes, and this risk was highest in non-white European women and those who were overweight.43  

There are several online resources that can be used to assess a patient’s risk of developing type 2 diabetes. 
One example is an online risk assessment tool developed by the IDF, based on the Finnish Diabetes Risk Score, 
which aims to predict an individual’s risk of developing type 2 diabetes in the next 10 years. This test, which 
takes a few minutes to complete, can be found at https://www.idf.org/type-2-diabetes-risk-assessment.   
 
 
3.1.2 Diabetes symptoms  

Identifying potential signs and symptoms of diabetes is an important consideration for pharmacists 
undertaking diabetes screening. Even though many individuals with undiagnosed diabetes may have mild 
symptoms, or none, there are several signs and symptoms pharmacists should be aware of that could 
potentially indicate patients have diabetes or are at high risk. Those who have type 1 diabetes may have 
experienced a rapid onset of these symptoms, whereas those with type 2 diabetes will experience a slower 
onset of symptoms. It is important for pharmacists to note that many patients can still have diabetes even if 
they present with no signs and symptoms. 
 
Symptoms of diabetes include:  

 Excessive thirst and dry mouth (polydipsia); 

 Frequent urination (polyuria); 

 Excessive hunger (polyphagia); 

 Unexplained weight loss; 
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 Lack of energy, tiredness, fatigue; 

 Slow healing wounds; 

 Recurrent infections in the skin; 

 Blurred vision; and 

 Tingling or numbness in hands and feet.41, 44 

Signs of diabetes include: 

 Acute metabolic deterioration and/or acute presentation of chronic complications; 

 Severe dehydration; 

 Kussmaul’s respirations (a deep, laboured breathing pattern associated with severe metabolic 
acidosis);45 

 Altered level of consciousness; and 

 Diabetic complications, which usually occur after years of having the disease, including acute 
coronary disease, stroke, kidney disease, vision loss and diabetic foot.44 

3.2 Diabetes screening 

3.2.1 Background  

Once a pharmacist assesses a patient’s risk for diabetes and determines if any signs or symptoms are present, 
they can then determine if the individual should be tested for diabetes. This decision can be based on a 
pharmacist’s clinical judgment, a patient’s wishes or existing guidelines. Recommendations of who should be 
screened vary depending on which guideline is referenced. For example, the WHO recommends screening (i) 
adults of any age who are symptomatic and (ii) adults aged over 40 years and who are overweight (BMI >25) or 
obese (BMI >30).44 Similarly, the US Preventive Services Task Force recommends screening all adults aged 35 to 
70 years who are overweight or obese.46 
 
When considering who should be screened for diabetes, pharmacists should first determine if there are 
national guidelines specific to their country that they should follow. If there are none, site protocols, WHO 
guidelines, clinical judgement or online risk assessment tools can be used. Once it is determined that a patient 
should be screened, pharmacists must then determine the type of point-of-care testing they would like, and 
are able, to conduct.  
 
Performing point-of-care screenings is an important role for pharmacists to play in global efforts to reduce 
rates of diabetes. Given that pharmacists are one of the most accessible healthcare professionals, providing 
these screenings within communities where patients are living makes it more likely individuals with 
undiagnosed diabetes will be uncovered. If pharmacists provide these services in an easily accessible location, 
patients who may not have otherwise sought care or received testing have the benefit of receiving care at 
their local pharmacy. 
 
Pharmacists generally provide two main types of point-of-care screenings: blood glucose and HbA1c, which 
are discussed in more depth below. Based on the results obtained from these screenings, pharmacists can 
determine if a patient could potentially have pre-diabetes or diabetes and require a referral to another 
member of the healthcare team for diagnosis and confirmatory testing.  
 
Venous plasma glucose is typically the standard method by which blood glucose levels are measured and 
reported.39 Therefore, the diagnostic criteria outlined below in Table 1 by the WHO include values for plasma 
glucose levels which are typically obtained in a healthcare facility or laboratory. However, the WHO states that 
if laboratory services are not available, point-of-care devices that analyse capillary blood, like those used in 
pharmacies, can be used in lieu of laboratory testing.44  
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Table 1 - WHO criteria  for a diagnosis of diabetes39, 44 

Test mmol/l mg/dl 

Fasting plasma glucose ≥7.0 ≥126 

Random plasma blood glucose ≥11.1 ≥200 

Venous plasma glucose 2 hours after a 75g oral 

glucose load (oral glucose tolerance test) 
≥11.1 ≥200 

Capillary plasma glucose 2 hours after a 75g oral 

glucose load (oral glucose tolerance test) 
≥12.2 ≥220 

Test mmol/mol % 

Glycated haemoglobin A1c (HbA1c) ≥48 ≥6.5 

 
If elevated levels of any of the blood glucose tests are detected in a patient without symptoms, it is 
recommended that the same test is repeated as soon as possible on a future day to confirm the elevated value. 
If elevated HbA1c is detected, patients should be immediately referred to a primary care provider. An HbA1C 
level of 6.5% or higher on two separate tests indicates that a patient has diabetes. An HbA1C between 5.7% and 
6.4% indicates the patient has prediabetes and 5.7%, or below, is considered normal.47 Pharmacists should 
refer all patients with elevated HbA1c or repeated elevated blood glucose levels to a primary care provider for 
confirmatory laboratory testing and diagnosis.7  
 
3.2.2 Blood glucose 

Blood glucose testing measures the level of glucose in a patient’s blood at one particular moment in time and 
there are multiple options available for conducting blood glucose screenings. As stated above, venous plasma 
glucose is typically the standard method by which blood glucose levels are measured and reported; however, 
capillary samples obtained through point-of-care devices are also acceptable for use.39 The reference values 
for venous and capillary samples of fasting blood glucose will be the same; however, for those who are not 
fasting and a random plasma glucose test is conducted, the capillary test may provide higher results than a 
venous sample.48  
 

 Fasting plasma glucose (FPG) An FPG test measures a patient’s blood glucose when they are fasting. 
Patients should be instructed to not eat or drink anything, except water, for 8–14 hours before the 
test; therefore, these tests are often performed in the morning, with patients fasting overnight.49 This 
test is typically the most practical option in limited resource settings given its low cost. However, 
pharmacists should take steps to confirm a patient has been fasting for the required amount of time 
to ensure the results are interpreted correctly.44  
 

 Random plasma glucose (RPG) An RPG test measures a patient’s blood glucose at any time of the 
day and does not require the patient to be fasting. Despite the convenience of an RPG test, this is 
one of the least accurate tests that can be performed to diagnose diabetes. This test is best used in 
patients who are exhibiting symptom of diabetes. However, a test that does not exceed the 
thresholds listed in Table 1 does not mean a patient has definitively tested negative for diabetes.44  
 

 Plasma glucose 2 hours after a 75g oral glucose load (oral glucose tolerance test, OGTT) An OGTT 
measures a patient’s blood glucose two hours after consuming a drink containing 75g of glucose.49 
While this test can provide a helpful insight into how a patient processes glucose, it is less practical 
and more costly than the FPG test.  

The accuracy of a blood glucose test depends on a variety of factors (Table 2), including the quality of the meter 
and test strips used for point-of-care testing, how accurately the point of care test is performed, the 
methodology used for clinical laboratory testing, as well as some additional factors. 
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 Table 2 -  Factors that influence accuracy of blood glucose tests 50 

Factors Description 

Patients’ haematocrit 

levels 
If a patient is severely dehydrated or anaemic, their results may be less accurate. 

Interfering substances  
Some substances, such as vitamin C, acetaminophen/paracetamol and uric acid, may 

interfere with glucose testing.  

Altitude, temperature, 

humidity  

High altitude, low and high temperatures, and humidity can cause unpredictable effects 

on glucose results. 

Storage 

Devices and test strips should be stored according to the manufacturer’s instructions. 

Test strip vials should always be closed when being stored and used prior to the 

expiration date. 

 
Pharmacists should always carefully read the manuals and instructions for the specific device and test strips 
being used to determine the level to which these factors may interfere with results as well as whether there 
may be other factors affecting the accuracy of the results. For example, patients on dialysis with icodextrin, a 
specific peritoneal dialysis solution, may show falsely elevated blood glucose levels when using certain 
meters.51, 52 To assess the performance and accuracy of a glucometer, there are several strategies that can be 
pursued, depending on availability, as seen below in Table 3. 
 

Table 3 - Assessing a blood glucose meter’s performance50 

Strategy Description 

Liquid control solution 

Liquid control solutions are recommended to be used: (i) every time a new 

container of test strips is opened, (ii) occasionally as the container of test strips is 

used, (iii) whenever the meter is dropped or damaged, and (iv) whenever unusual 

results are obtained.  

 

To use the liquid control solution, a drop of the solution is treated just as a drop of 

blood would be treated. The result that is given by the device should then match 

with the value range written on the test strip vial label.  

Electronic checks 

Every time a meter is turned on, it does an electronic check. If a problem is 

detected, it will show an error code. This error code can then be found in the 

device’s manual where it will explain what the error is and how to fix it.  

Comparison to a laboratory test 

If possible, compare the results obtained from the blood glucose meter to those 

obtained using a clinical laboratory method, because laboratory tests are more 

accurate and less likely to be influenced by other factors. This method will likely 

need to be done in a healthcare setting, such as a laboratory or primary care 

provider’s office, as the laboratory test will require venous blood. 

 
3.2.3 HbA1c 

Another test that can be used to screen patients for diabetes is a glycated haemoglobin (HbA1c) test. 
Haemoglobin is a protein that exists within red blood cells and carries oxygen throughout the body. 
Haemoglobin becomes glycated when it attaches to glucose in the blood. This test is able to measure a 
patient’s average blood glucose levels over the previous two to three months because the glucose stays 
attached to the haemoglobin for the life of the red blood cell, which is typically around two to three months.  
 
This test can be performed at any time of day and does not require that a patient is fasting. This test also 
benefits from the fact that it analyses a patient’s average blood glucose over a period of time and is not subject 
to the daily fluctuations and variability that exist when testing blood glucose.  
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Although HbA1c is the preferred method for the screening and diagnosis of diabetes, and the best method for 
monitoring the condition, there are some limitations that must be considered, as highlighted in Table 4. First, 
this test is much more costly than blood glucose tests and therefore, is not widely available in many limited 
resource settings. Further, the results of an HbA1c test may not always be accurate in patients with certain 
haemoglobinopathies, anaemias or conditions associated with accelerated red blood cell turnover, including 
malaria.53 

 Table 4 - Factors that influence HbA1c and its measurement (a WHO adaptation from Gallagher et al)53, 54 

Factors* Increased HbA1c Decreased HbA1c 

Erythropoiesis 
Iron or vitamin B12 deficiency, decreased 

erythropoiesis 

Administration of erythropoietin, iron, vitamin 

B12, reticulocytosis, chronic liver disease. 

Altered haemoglobin 
Genetic or chemical alterations in haemoglobin — haemoglobinopathies, fetal 

haemoglobin, methaemoglobin — can increase or decrease HbA1c 

Glycation 
Alcoholism, chronic renal failure, 

decreased intraerythrocyte pH 

Aspirin, large doses of vitamins C and E, certain 

haemoglobinopathies, increased intra-

erythrocyte pH 

Erythrocyte destruction 
Increased erythrocyte life span: 

splenectomy 

Decreased erythrocyte life span: 

haemoglobinopathies, splenomegaly, 

rheumatoid arthritis or drugs such as 

antiretrovirals, ribavirin and dapsone. 

Pregnancy55 

Assays 

Hyperbilirubinaemia, carbamylated 

haemoglobin, chronic alcoholism, large 

doses of aspirin, chronic opiate use 

Hypertriglyceridaemia 

*Not all of these factors will influence results on every available device or method used to test HbA1c.  

 
While there are many factors that may influence HbA1c results, it can be broadly stated that any condition 
that shortens the life of erythrocytes or causes increased red blood cell turnover can cause falsely decreased 
HbA1c results, and vice versa. One of the most common reported conditions that causes falsely increased 
HbA1c results is iron deficiency anaemia. For falsely decreased HbA1c, renal failure and pregnancy are most 
common.55 
 
3.2.4 Implementation 

Even though laboratory testing provides the most accurate blood glucose and HbA1c testing results, it is not 
feasible to provide this testing within a community pharmacy setting as most laboratory testing requires 
costly and complicated devices. Therefore, point-of-care devices offer a quick and simple method by which 
patients can be conveniently screened for diabetes, but they also involve a certain number of risks to be 
controlled. The steps and supplies needed to provide these point-of-care tests are presented below in Table 5 
. A visual representation of the steps to take when performing a capillary blood test can be found in the WHO 
“Guidelines for drawing blood”.56 

Table 5 - General guidance for conducting diabetes point-of-care screenings56 

Action steps* Description 

Educate patient on the test 

to be provided  

Obtain the patient’s consent for the test and provide education on either blood glucose 

or HbA1c testing. 

Gather supplies and 

prepare screening area 

Supplies needed will likely include the point-of-care device, lancets, test strips, alcohol 

swabs, sticking plasters cotton balls, gloves and a sharps container. 

Prepare patient and point-

of-care device for testing 

Patient: Use an alcohol swab on the patient’s finger or have them wash their hands 

with soap and water. 

Device: Follow the packaged instructions for the device to ensure it is prepared for use 

and then insert the test strip. 

Conduct test  
Use a disposable lancet to prick the patient’s finger (either on the side of the finger or 

tip, not directly in the middle), gently rub or massage their finger until a sufficient size 
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Action steps* Description 

drop of capillary blood forms, then place the test strip at the edge of the drop and a 

sticking plaster the patient’s finger as needed.  

 

Sampled capillary blood should be tested immediately in order to prevent inaccurate 

results. 

 

Discard materials as appropriate (e.g., lancets in the sharps container). 

  

Counsel patient on results 

and identify next steps, if 

needed 

Educate the patient on their results. If the results are elevated and the patient is 

asymptomatic, they may return on a subsequent day to be tested again. Patients with 

elevated results, especially those with symptoms, should be referred to a primary care 

provider for laboratory testing to determine if they should be diagnosed. 

*Each device used to evaluate blood glucose and HbA1c may have different specifications to ensure accurate test results 

are obtained. Pharmacists should always refer to the device manufacturer’s recommendations.  

 
When performing these point-of-care tests, pharmacists must follow the instructions for the specific device 
they are using and ensure, among other things, that they are using test strips specific to that device that have 
not expired, that the device and test strips have been stored properly, and that the device is appropriately 
calibrated. Additionally, some devices may allow blood to be obtained from sites other than the fingertip, 
including the palm, upper arm, forearm, thigh or calf. However, these sites should not be used at times when 
blood glucose may be rapidly changing, such as when a patient has just eaten, exercised or taken insulin.50 
Pharmacists should again refer to the device’s manual to determine if this is allowed.  
 
The accessibility of pharmacists provides an ideal opportunity to screen many patients who may not have 
otherwise been tested or considered themselves at risk for diabetes. Pharmacists should always make certain 
they are prepared to refer patients to primary care providers for diagnosis and additional care if their results 
come back elevated, as point-of-care testing should generally not be used to diagnose diabetes. 
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4 Medicines management 
 
Once a patient is formally diagnosed with diabetes (or pre-diabetes), they are then placed on a comprehensive 
treatment plan that will likely include a combination of lifestyle changes and medicines. Management of 
diabetes requires patients to be closely monitored to ensure they are taking their medicines as directed, 
staying adherent to lifestyle modifications, reaching their goals for glycaemic control, and not experiencing 
complications due to the disease or medicines. Though pharmacists are not going to diagnose patients, they 
can play an essential role in supporting the treatment plan outlined by the patient’s primary care provider, 
identifying potential medicines-related issues and, when allowed by regulations, adjusting therapies when 
necessary or ordering laboratory tests.  

4.1 Patient assessment  

One role that pharmacists can play in supporting a patient’s treatment plan is performing an assessment of 
the patient to identify, prevent and, when possible, address their concerns and needs. Comprehensively 
assessing patients is the foundation for ensuring proper management of their diabetes. A pharmacist’s 
assessment should primarily focus on factors associated with the patient’s current treatment regimen but can 
also include additional factors that, if pertinent, could be shared with the patient’s primary care provider.  

 
The method by which these assessments are done can range from formal comprehensive medication 
management sessions to informal questions asked during medication counselling encounters. Regardless, 
pharmacists should leverage their frequent touchpoints with patients to identify potential issues that could 
be interfering with their diabetes treatment. Pharmacists should also have a plan to share any important 
information obtained through these assessments with the patient’s primary care provider and, if any urgent 
issue arise, pharmacists should know where the patient should go to receive emergency care. Potential factors 
that could be included in these assessments are:  

 Medication adherence Pharmacists are in an optimal position to evaluate a patient’s adherence to 
treatment through refill records, direct conversations with the patient or other appropriate methods. 
If reliable records are not available, given how frequently patients visit their pharmacy, pharmacists 
can attempt to obtain a patient’s self-reported adherence and have them share any adherence 
barriers they might be facing to taking their medicines as directed. Pharmacists can then suggest 
strategies to help patients overcome these barriers. 
 

 Clinical response to treatment Pharmacists can, where regulations permit, test a patient’s blood 
glucose or HbA1c to identify how well managed their diabetes is. They can also assess additional 
clinical parameters, including blood pressure, cholesterol or weight. 

o If regulations allow, pharmacists can order laboratory tests to further investigate a patient’s 
current health status and response to treatment.    

o Additionally, if patients are self-monitoring their blood glucose at home, pharmacists can 
work with the patient to assess their results and provide education on potential strategies to 
improve their blood glucose control.  

o Beyond clinical values, pharmacists may also assess if a patient is experiencing any 
concerning symptoms that would indicate their diabetes is not well-controlled or they are 
experiencing a potential complication of the disease. If identified, pharmacists can then 
encourage patients to make an appointment with their primary care provider as soon as 
possible or, if severe enough, seek emergency care.  
 

 Opportunities for treatment optimisation Given pharmacists’ medicines expertise, they can 
address a wide variety of factors surrounding a patient’s medicines and make recommendations to 
optimise their treatment. 

o Medicines storage Ensuring medicines are stored properly, typically in a cool, dry place, away 
from children and pets, is important to ensure patients are receiving the optimal benefit from 
their medicines. Storage is particularly important for patients taking insulin and should be 
frequently reinforced by pharmacists when patients are collecting their refills.  
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o Adverse effects Pharmacists should assess each medicine a patient is taking and determine 
if they are experiencing any adverse effects that may be related to the medicine. Pharmacists 
should be aware of the most common side effects of all medicines being taken by the patient 
and work to identify strategies to overcome these. For example, they could recommend a 
timing, dosage or treatment change to the patient’s primary care provider or recommend an 
appropriate over-the-counter medicine. Depending on regulations, pharmacists should also 
consider reporting adverse effects to their respective pharmacovigilance systems.  

 
o Medicines administration and dosing Some patients may have difficulty swallowing certain 

medicines so pharmacists can work with the patient to identify strategies to overcome this 
barrier, such as identifying formulations that can be split in half or crushed. Pharmacists 
should also assess how patients administer their insulin, or other injectable diabetes 
medicines, as it can often be difficult for some to adapt to using injectable medicines and 
some may be injecting their medicines incorrectly. Another opportunity for pharmacists is to 
ensure patients are taking their medicines at appropriate times during the day to ensure they 
are receiving optimal benefits from their treatment. For patients who have trouble with 
complicated dosing schedules that require multiple doses throughout the day, pharmacists 
may be able to identify opportunities for them to switch to a different medicine or 
formulation of a current medicine (i.e., immediate release to extended release) that would 
allow them to take their medicines less frequently. 

 
o Drug interactions Pharmacists should assess whether any of the patient’s prescription 

medicines interact with each other or with any over-the-counter medicines, herbals, 
supplements, vitamins, topicals, etc., the patient may be taking. Some patients may not think 
to tell their primary care provider about over-the-counter medicines they are taking, so 
pharmacists can play a key role in identifying potentially dangerous interactions. For 
example, common cough and cold syrups and lozenges contain sugar, which can increase 
blood glucose, so sugar-free formulations should be recommended.57 Pharmacists should also 
assess if there are any drug-food interactions present that could affect the efficacy of a 
patient’s treatment or cause adverse effects. If these interactions are present, pharmacists 
can educate the patient on these interactions and advise them on strategies to overcome 
them, i.e., taking the medicine on an empty stomach.    

4.2 Developing and implementing a care plan 

While pharmacists are not typically the primary healthcare provider who develops an initial care plan for a 
patient, they can still play an extremely important role in supporting the development of care plans and 
providing guidance to the healthcare providers who are developing the care plan.  

Pharmacists are the medicines experts of the healthcare team and due to their knowledge of pharmacology, 
drug interactions and evidence-based care, pharmacists can recommend appropriate therapies and establish 
therapeutic goals in conjunction with other primary care providers. They can consider individual patient 
factors and assess which medicine would be best suited for that individual patient to meet their therapeutic 
goals. Pharmacists can also make recommendations to primary care providers to initiate, modify or 
discontinue certain medicines as well as recommend dosing adjustments. They can also take steps to prevent 
adverse effects, drug interactions and medication non-adherence, among many other things.   

For assistance in developing a care plan, pharmacists should first refer to national or regional guidelines 
specific to where they practise pharmacy. They can also refer to the WHO’s type 2 diabetes management 
protocol found in the WHO “Package of essential noncommunicable disease interventions for primary health 
care.43 Of note, the only medicines included in this protocol are on the WHO’s Model List of Essential Medicines 
and, depending on where you are practising, there may be several other therapy options available to trial.44 
Examples of additional protocols that are more comprehensive and could be adapted for use include the 
American Diabetes Association (ADA) guidelines for utilising glucose-lowering medicines in those with type 2 
diabetes and intensifying injectable therapies,58 the Australian “Type 2 diabetes glycaemic management 
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algorithm”,59 and the Diabetes Canada “Clinical practice guidelines for glycaemic management for adults with 
type 1 diabetes”.60 

4.2.1 Sick day care plans  

In addition to supporting the development of a care plan for individuals with diabetes, pharmacists can also 
play a role in ensuring they have a plan in place for when they are sick. When individuals with diabetes have 
an illness or infection, their blood glucose levels increase as a result of hormones released by the body to fight 
the illness. Thus, they may need to adjust their regular diabetes management regimen to account for this 
increased blood glucose. Ideally, patients will develop their sick day plan in collaboration with their primary 
care provider. However, if this is not the case and an individual comes to the pharmacy while sick, pharmacists 
can recommend the following general guidelines per the IDF61:  

 Continue to take diabetes medicines as prescribed, including insulin; 

 Test blood glucose frequently (e.g., every four hours) and keep track of results; 

 Drink extra (calorie-free) fluids to prevent dehydration and try to eat normally;  

 Monitor weight every day as weight loss while eating normally can be a sign of hyperglycaemia; and 

 Check temperature every morning and evening to see if a fever is present.  

Those with type 1 diabetes should also frequently (e.g., every four hours) check for the presence of ketones 
using either blood or urine ketone test strips while they are sick. If urine ketones are present or blood ketones 
are between 1.5mmol/l and 3.0mmol/l at any point, the patient is an increased risk of diabetic ketoacidosis and 
should follow their sick day plan, contact their healthcare team as soon as possible, or report to the hospital 
for care. If values above 3.0mmol/l are obtained, the patient should go to a hospital immediately.61  
 
If patients are experiencing any of the following symptoms, pharmacists should recommend they seek care 
immediately: difficulty breathing, moderate to high urine ketone levels, inability to keep any liquids down for 
more than four hours, losing 2.3kg or more during the illness, blood glucose less than 60mg/dl, vomiting or 
having severe diarrhoea for more than six hours, feeling too sick to eat normally and inability to keep food 
down for more than 24 hours, having a temperature over 38°C (101°F) for 24 hours, having a reduced level of 
consciousness, or breathing rapidly with fruity-smelling breath.61, 62 
 
When patients present at the pharmacy and request over-the-counter medicines to address symptoms 
associated with an acute illness, pharmacists should ensure they are recommending products that will not 
exacerbate their hyperglycaemia. For example, many cough and cold products, including syrups and lozenges, 
have high levels of sugar so pharmacists should recommend sugar-free formulations of these products and 
encourage patients to review the ingredients of products they may have at home that could have high levels 
of sugar. Additionally, other medicines, such as the decongestant pseudoephedrine, can also increase blood 
glucose.57 

4.3 Monitoring and evaluating a care plan 

Pharmacists can play an extremely important role in monitoring and evaluating a care plan for efficacy and 
ensuring the care plan is helping a patient reach their therapeutic goals. Pharmacists can assess the factors 
discussed in the patient assessment section of this chapter, conduct blood glucose and HbA1c tests to 
determine a patient’s response to therapy, and promote rational medicines use and medication adherence.  
 

4.3.1 Blood glucose/HbA1c monitoring 

Treatment goals for patients will all be slightly different, but the IDF and WHO both recommend that 
individuals with diabetes aim for an HbA1c below 7%. This level is considered adequate glycaemic control and 
will minimise the risk of developing complications.22, 44 However, a higher HbA1c target (e.g., 7–8%) may be 
needed for those who are prone to serious hypoglycaemia, have co-morbidities, or are older. Tighter glucose 
control may be recommended for those who are younger or newly diagnosed. If a pharmacist is conducting 
HbA1c testing, they should verify with the patient, or their primary care provider, what the goal HbA1c level 
is.63 If HbA1c is not able to be assessed, the WHO recommends that FPG should be <126mg/dl (7mmol/l).44 
Similarly, the ADA recommends a fasting blood glucose between 80 and 130mg/dl.64 
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The IDF recommends that HbA1c be assessed every two to six months depending on the previous reading, 
stability of blood glucose control and changes in therapy. It also recommends that treatment be reviewed and 
modified if HbA1c is above the agreed goal on two consecutive occasions.63 
 

4.3.1.1 Self-monitoring of blood glucose 

Monitoring a care plan is not only a role for a patient’s primary care provider and pharmacist; patients 
themselves should also play a role through self-monitoring of blood glucose (SMBG). The IDF recommends that 
SMBG only be undertaken by patients who have the knowledge, skills and willingness to use the information 
obtained through testing to actively adjust treatment and assess the effectiveness of their management plan 
on glycaemic control. The purpose of this testing should be predetermined by the patient and their primary 
care provider.63   
 
SMBG is most important for patients taking insulin; however, patients taking oral glucose-lowering medicines 
may also consider utilising SMBG as an optional test to: (i) provide information on, and help avoid, 
hypoglycaemia; (ii) assess changes in blood glucose control due to medicines and lifestyle changes; (iii) 
monitor the effects of foods on postprandial glycaemia; and (iv) monitor changes in blood glucose levels 
during illness.63 Pharmacists can support patients with SMBG by improving their health literacy and educating 
them on how to conduct testing, as discussed in section 3.2, and how to interpret their results.  
 

4.3.1.2 Continuous glucose monitoring 

While SBMG has historically only included traditional finger-prick testing, new technologies continue to 
emerge that make it even easier for patients with diabetes to monitor their blood glucose. Continuous glucose 
monitors (CGMs) utilise an external device attached to the patient’s body to monitor their blood glucose.65 
CGMs fall into two broad categories: real-time and intermittently scanned. Both categories of devices are 
continuously measuring blood glucose, but the intermittently scanned CGMs will only show blood glucose 
values when the sensor is scanned by a reader or smartphone.66 CGMs will often have the capability of 
sounding an alarm when blood glucose levels are too high or too low. And data can usually be downloaded to 
a computer or smart device in order to more clearly evaluate trends in blood glucose.67 Depending on the 
model being used, CGMs may still require finger-prick tests to calibrate the device or make treatment 
decisions, such as addressing hypoglycaemia. This is especially important as CGMs measure interstitial 
glucose which can lag behind blood glucose if glucose levels are rising or falling quickly. 66 
 
One important measurement to assess diabetes control that can be assessed by CGMs is time in range. This 
measurement evaluates the time an individual’s blood glucose is within the blood glucose range identified by 
their physician. Those with either type 1 or type 2 diabetes should aim to achieve a time in range of at least 
70%, but this target can vary for each individual.65 
 
CGMs have shown benefits in reducing HbA1c and hypoglycaemia in those who utilise either multiple daily 
injections of insulin or continuous subcutaneous insulin infusions. Therefore, these devices are becoming 
increasingly more popular among individuals with diabetes, especially those with type 1 diabetes, as it 
reduces the need for frequent finger-prick tests and increases their ability to monitor their blood glucose. 
Pharmacists should ensure their patients are educated on how to use these devices properly and safely. Most 
manufacturers will have existing trainings and tutorials that can be used to educate both pharmacists and 
patients on how to properly use the CGM.66 
 

4.3.2 Rational use of medicines 

Rational medicines use is defined by the WHO as “patients receiv[ing] medicines appropriate to their clinical 
needs, in doses that meet their own individual requirements, for an adequate period of time, and at the 
lowest cost to them and their community”.68 This definition also includes criteria for ensuring rational use 
and prescribing of medicines that are listed in Table 6.  
  



Diabetes prevention, screening, and management: A handbook for pharmacists| p21 

 
 

 
 

Table 6 - WHO criteria for rational use of medicines 68 

Rational use criterion Description 

Appropriate indication 
The decision to prescribe drug(s) is entirely based on medical rationale and the drug 

therapy is an effective and safe treatment. 

Appropriate drug 
The selection of drugs is based on efficacy, safety, suitability and cost 

considerations. 

Appropriate patient 
No contraindications exist, the likelihood of adverse reactions is minimal and the 

drug is acceptable to the patient. 

Appropriate patient 

information 

Patients are provided with relevant, accurate, important and clear information 

regarding their conditions and the medicine(s) that are prescribed. 

Appropriate evaluation 
The anticipated and unexpected effects of medicines are appropriately monitored 

and interpreted. 

 
Irrational use of medicines is a significant problem globally, with the WHO estimating that half of all medicines 
are prescribed, dispensed or sold inappropriately and half of all patients are not taking them correctly. 
Medicine errors, specifically, are estimated to cost USD42bn annually. Through the WHO “Global patient safety 
challenge: Medication without harm”, the three key action areas identified to address medication errors and 
promote rational use of medicines, include (i) polypharmacy, (ii) high-risk situations, and (iii) transitions of 
care, all of which pharmacists have an opportunity to participate in.69 
 
Because of the significant risk and cost associated with irrational use of medicines, and the potential to cause 
harm to patients, pharmacists should ensure they are addressing each of the criteria for rational use with their 
patients in order to prevent future harm and ensure optimal outcomes.  
 
4.3.3 Medication adherence 

Medication adherence is critical during treatment for diabetes to achieve good disease control, minimise 
disease progression and prevent the development of complications. Pharmacists should take steps to 
promote adherence during all interactions with patients. The WHO estimates that nearly half of all patients 
do not take their medicines correctly. Specific to long-term therapy for chronic disease, it is estimated that, in 
high-income countries, adherence to treatment averages at 50%, with rates likely being much lower in low- 
and middle-income countries. These low rates of adherence lead to poor health outcomes as well as increased 
costs to health systems. Because of the far-reaching effects of non-adherence, interventions that focus on 
improving adherence may have a greater impact on a population’s health than any improvement in medical 
treatment. Therefore, pharmacists should consider medication adherence as a critical component of caring 
for patients with diabetes.70 
 
To address medication adherence with patients, pharmacists must be aware of the many factors that 
influence adherence and ensure they are supporting patients to improve it. Further, pharmacists must 
recognise that adherence for patients with diabetes goes beyond medicines and includes adherence to blood 
glucose monitoring, dietary changes, physical activity, weight loss goals (if applicable), regular foot care, eye 
examinations, blood pressure screenings, etc. Adherence also, importantly, includes regular follow-up visits 
with their primary care provider to ensure their condition remains under control.  
 
To support pharmacists in identifying the factors that are contributing to an individual patient’s non-
adherence, the WHO outlines five dimensions of adherence, presented in Table 7.  
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Table 7 - WHO five dimensions of adherence70 

Dimension Select considerations 

Social/economic 

factors 

 Low socioeconomic status, high cost of 
medicines 

 Illiteracy or low levels of education 

 Unemployment 

 Lack of effective social support networks 

 Unstable living conditions 

 High cost of transportation or long 
distance from treatment centres 

 Culture, beliefs about illness and 
treatment 

 Family dysfunction 

Health system/ 

healthcare team 

factors 

 Poor patient-provider relationship 

 Short consultations/appointments 

 Poor medicines distribution systems 

 Lack of knowledge and training for healthcare 
providers 

 Overworked healthcare providers 

 Weak system capacity to educate 
patients and provide follow-up 

 Lack of knowledge on adherence and 
effective interventions to improve it 

Condition-

related factors 

 Severity of symptoms 

 Severity of disease 

 Level of disability (physical, psychological, social 
and vocational) 

 Rate of disease progression 

 Availability of effective treatments 

 Patient’s perceived risk 

 Co-morbidities, including depression or 
alcohol abuse, may influence adherence 

Therapy-related 

factors 

 Complexity of medication regimens 

 Duration of treatment 

 Previous treatment failures 

 Frequent changes in treatment 

 Immediacy of beneficial effects 

 Side effects 

 Availability of medical support to deal 
with side effects 

Patient-related 

factors 

 Resources, knowledge, attitudes, beliefs, 
perceptions and expectations of patients 

 Forgetfulness, hopelessness 

 Psychosocial stress, anxieties about possible 
adverse effects 

 Low motivation 

 Inadequate knowledge or skills in managing the 
disease and treatment 

 Lack of perceived need for treatment or 
perceived effect of treatment 

 Misunderstanding or non-acceptance of 
the disease, disbelief about diagnosis 

 Lack of perception of the health risk 
related to the disease 

 Anxiety over complexity of drug 
regimen, misunderstanding treatment 
instructions 

 Feeling stigmatised by the disease 

 
As pharmacists work with patients to identify the underlying causes of their non-adherence, they must 
remember that promoting adherence requires engaging with the patient and understanding their concerns, 
beliefs, expectations and motivations. Adherence differentiates itself from compliance in that the patient 
plays an active role in the decision-making process and agrees to the plan that is developed in collaboration 
with their healthcare provider.70  
 
Once the underlying cause of adherence is identified, pharmacists can work with the patient to determine a 
suitable solution that will support them in improving their adherence. Simple, but effective, strategies that 
pharmacists can recommend include pillboxes, blister packs, or reminders using phones or printouts placed 
in a notable location for the patient. Additional strategies may include filling medicines with higher quantities 
(e.g., 90-day supply vs. 30-day supply) or synchronising their medicines so they can come to the pharmacy at 
one time to get all of their refills. If amenable to the idea, the patient could also request support from a friend 
or family member and have them remind them to their take their medicines. Finally, the reasons for non-
adherence may stem from a lack of knowledge about the medicine and its effectiveness or concerns about 
side effects or administration, which are concerns that pharmacists are highly qualified to address.   
 
One strategy that has been used to promote medicine adherence in community pharmacies is the Indian 
Health Service counselling technique, which includes interactive components of counselling as opposed to 
pharmacists simply sharing information with the patient. This strategy resulted in 50% more patients with 
diabetes, high cholesterol or hypertension achieving an adherence rate of at least 80%, which is a generally 
considered an acceptable level of adherence.71 Further, while this type of counselling may take longer than 
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traditional counselling, it has demonstrated significant improvements in memory recall among patients.72 The 
main questions that guide this counselling strategy are:71  

1. What did your doctor tell you this medicine was for?  
2. How did your doctor tell you to take this medicine? 
3. What did your doctor tell you to expect from this medicine? 

Pharmacists can use these questions to guide patients into discussions of topics that may fall under each 
question. For example, after asking question 3, pharmacists can discuss adverse effects, drug interactions and 
strategies to monitor treatment efficacy. Additional information on this strategy can be found in the study by 
Colvin et al.71 
 
Another strategy that can be used to promote adherence among patients is motivational interviewing, which 
has been defined as “a collaborative conversation style for strengthening a person’s own motivation and 
commitment to change”.72 Motivational counselling aims to help people overcome their ambivalence to 
change. Ultimately, this approach would require pharmacists to engage with patients and talk with them 
about why they want to make certain changes in their health behaviours. These conversations must 
encompass the four main principles of motivational interviewing (partnership, acceptance, compassion and 
evocation) and utilise the four main processes (engaging, focusing, evoking and planning). “Engaging” requires 
establishing a working relationship with the person you are speaking with. “Focusing” means the 
conversation must be concentrated on a certain direction or area. “Evoking” requires that a person has the 
opportunity to discover their own motivations for change. “Planning” involves developing clear next steps to 
help make this change. Finally, motivational interviewing requires the utilisation of five key communication 
skills: open-ended questions, affirmations, reflective listening, summarising, and providing information and 
advice with permission.73 
 
Another option pharmacists can utilise to ensure patients are retaining the information they are taught is the 
teach-back method. This strategy involves having patients explain the information that has been shared with 
them in their own words in order to assess their understanding. The Agency for Healthcare Research and 
Quality shares the following recommendations for implementing this practice:74  

 Plan your approach Think about how you will ask your patients to teach back the information.  

 “Chunk and check” Assess understanding several times during counselling sessions if a lot of 
information is conveyed.  

 Clarify and check again If there is a misunderstanding, explain information again in a different way. 
If patients are copying your words exactly, it is possible they may not have understood. 

 Use show-me methods Ask patients to show you how will they will use a certain medicine or device. 
Users of blood glucose monitors and insulin may benefit from this strategy.  

 Use handouts along with teach-back If possible, provide patients with handouts for key information 
to help them remember instructions at home.  
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5 Diabetes medicines 
 
There are many medicines available to treat diabetes; however, their availability and affordability vary 
throughout the world. This chapter will provide an overview of the main medicines used to treat diabetes. An 
overview chart of the risks and benefits of common medicines for type 2 diabetes, excluding insulin, can be 
found in Appendix 1. IDF Risks and Benefits of Common Diabetes Medicines22. 

5.1 Metformin 

Metformin is typically the first drug of choice for someone who has been diagnosed with type 2 diabetes. It is 
a biguanide that reduces hepatic glucose production, reduces the intestinal absorption of glucose and 
increases insulin sensitivity, which leads to reduced blood glucose levels. Metformin, unlike sulfonylureas, 
does not increase the secretion of insulin and hence, does not cause hypoglycaemia. However, in combination 
with sulfonylureas or insulin, it may potentiate hypoglycaemic effects.  
 
Metformin can have a great impact on reducing a patient’s HbA1c, often between a 1% and 2% decrease; 
therefore, it is an important medicine to consider for all patients newly diagnosed with type 2 diabetes. 
Primary side effects of this medicine are gastrointestinal and include diarrhoea or, less likely, constipation, 
bloating, flatulence and abdominal cramping. It may also cause a metallic taste. To avoid these side effects, 
pharmacists may recommend titrating the dose slowly and having patients take this medicine with food. They 
can also recommend the use of an extended-release formulation as opposed to an immediate-release 
formulation. 
 
Metformin should not be used in patients with reduced renal function (creatinine clearance <30ml/min), 
acute/decompensated heart failure or severe liver disease, or for 48 hours after the use of iodinated contrast 
due to the risk of lactic acidosis, which is rare but may be fatal. It should also be avoided in individuals with 
acute or chronic metabolic acidosis (including diabetic ketoacidosis). Given the risk of continuing metformin 
in those with reduced renal function, patients should be encouraged to have their renal function tested 
regularly while taking this medicine, especially those who are older in age. Metformin is generally considered 
safe in pregnancy. 75, 76 
 

5.2 Sulfonylureas 

Sulfonylureas, including glipizide, glyburide, glimepiride, gliclazide and glibenclamide, are insulin 
secretagogues that reduce blood glucose by stimulating the beta cells of the pancreas to release insulin. 
Sulfonylureas increase both basal insulin secretion and postprandial insulin release, and they also increase 
peripheral glucose utilisation, decrease hepatic gluconeogenesis, and may increase the number and 
sensitivity of insulin receptors. Given that they increase the release of insulin, sulfonylureas come with a risk 
of hypoglycaemia and should be used with caution in combination with other medicines that reduce blood 
glucose. Sulfonylureas are typically quite effective and can reduce HbA1c by 1–2%. 
 
Side effects associated with sulfonylureas primarily include weight gain and nausea; however, weight gain is 
generally less than that associated with insulin use. Hypoglycaemia is a concern with all sulfonylureas; 
therefore, patients should be counselled on factors that may increase their risk of hypoglycaemia, signs and 
symptoms of hypoglycaemia, and how to manage it should it occur. The risk of hypoglycaemia may be most 
elevated when a patient is fasting, skipping meals, or exercising. Sulfonylureas should be taken with breakfast, 
or the first meal of the day, in order to reduce the risk of hypoglycaemia. Glipizide immediate release should 
be taken 30 minutes before a meal. Patients may need to omit a dose if they are not planning to eat. 
 
Preferred sulfonylureas are typically glipizide, gliclazide, and glimepiride as they have a shorter duration of 
action and lower risk of hypoglycaemia compared with longer-acting sulfonylureas, including glyburide. In 
patients with chronic kidney disease, glyburide can increase the risk of hypoglycaemia as its metabolites are 
active and renally excreted. Therefore, short-acting sulfonylureas, including glipizide and glimepiride, are 
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preferred. These two sulfonylureas are also metabolised by the liver and excreted in the urine as inactive 
metabolites.77, 78 

5.3 Meglitinides  

Meglitinides, including repaglinide and nateglinide, are insulin secretagogues and have a similar mechanism 
of action to that of sulfonylureas; however, they have a more rapid onset and shorter duration of action. 
Therefore, they are most efficacious in reducing postprandial hyperglycaemia. The efficacy of meglitinides is 
similar to sulfonylureas, reducing HbA1c by around 1–2%, but they are generally more expensive, so they are 
used less often. These medicines may be used as initial monotherapy for those who are unable to take 
metformin or sulfonylureas.  
 
Meglitinides should only be taken with meals and should be omitted if the patient is not eating. Similar to 
sulfonylureas, meglitinides can cause hypoglycaemia and weight gain. Patients may also experience upper 
respiratory tract infections. Further, those taking repaglinide may need to have their dose increased at one-
week intervals based on their blood glucose levels. These patients may benefit from regular blood glucose 
monitoring in order to determine an optimal dose of the medicine. Finally, for those taking repaglinide, 
pharmacists should be aware that clopidogrel and gemfibrozil can reduce the clearance of repaglinide and 
cause hypoglycaemia. 79, 80  

5.4 Alpha-glucosidase inhibitors  

Alpha-glucosidase inhibitors, including acarbose, voglibose and miglitol, exert their effects by inhibiting 
gastrointestinal enzymes, alpha-glucosidases, that covert complex carbohydrates into monosaccharides that 
can be absorbed. Therefore, these drugs slow the absorption of dietary carbohydrates, which, in turn, slows 
the rise of postprandial blood glucose concentrations. Compared with other therapeutic options, these 
medicines have a relatively low efficacy, lowering HbA1c by around 0.4–0.9%. However, they may play a 
beneficial role in those who consume high carbohydrates diets or have high postprandial glucose. 81 
 
Alpha-glucosidase inhibitors should be avoided in those with inflammatory bowel disease, colonic ulceration, 
partial intestinal obstruction or in patients predisposed to intestinal obstruction. They should also not be used 
in those who have a medical condition that could be worsened by increased gas formation in the intestine.82  
 
The most common side effects associated with alpha-glucosidase inhibitors are gastrointestinal, including 
flatulence, diarrhoea and abdominal pain. Starting with a lower dose and increasing doses slowly may help to 
mitigate the severity of these side effects. These medicines are not known to cause hypoglycaemia; however, 
if hypoglycaemia occurs as a result of another medicine the patient is taking, they should ensure they use oral 
glucose (dextrose) instead of sucrose (cane sugar) to address the hypoglycaemia. Sucrose absorption will be 
slowed by the alpha-glucosidase inhibitor and so it will be unable to quickly correct hypoglycaemia. These 
medicines should be taken with the first bite of each meal of the day.81, 83 

5.5 Thiazolidinediones  

Thiazolidinediones (TZDs), including pioglitazone and rosiglitazone, are peroxisome proliferator-activated 
receptor gamma agonists that increase insulin sensitivity by increasing the uptake and utilisation of glucose 
by adipose tissue and muscle. They also play a small role in decreasing hepatic glucose production. As 
monotherapy, TZDs reduce HbA1c by 0.5–1.4%.  
 
TZDs should not be used in those with heart failure, evidence of fluid overload or oedema, a history of fractures 
or high risk for fractures, liver disease, or active or prior history of bladder cancer. It should also not be used in 
those who are pregnant.84 It should be noted that rosiglitazone is not often used given that there is evidence 
that it increases the risk of myocardial infarction.85 Both TZDs increase the risk of heart failure.  
 
Adverse effects associated with these medicines include weight gain, fluid retention, fractures and a potential 
increased risk of bladder cancer (pioglitazone). Macular oedema has also been reported in patients taking 
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TZDs. Given all of the contraindications and safety concerns associated with these medicines, TZDs are not 
common therapies for type 2 diabetes. In fact, the European Medicines Agency suspended the sale of 
rosiglitazone in 2010, followed by the French and German medicines agencies in 2011. However, both 
medicines are still available in the United States.84 

5.6 Sodium-glucose co-transporter 2 inhibitors  

Sodium-glucose co-transporter 2 (SGLT2) inhibitors, including canagliflozin, dapagliflozin, empagliflozin and 
ertugliflozin, support the treatment of diabetes by promoting urinary glucose excretion. The SGLT2 protein is 
expressed in the proximal renal tubule and facilitates the reabsorption of the majority of filtered glucose. By 
inhibiting SGLT2, these medicines reduce the reabsorption of glucose, promote urinary glucose excretion and 
lower plasma blood glucose levels. Compared with first-line medicines, SGLT2 inhibitors have a modest effect 
on reducing HbA1c: between 0.4% and 1.1%. It is generally recommended that these medicines are taken in the 
morning and canagliflozin specifically should be taken before the first meal of the day.  
 
These medicines, while not first-line agents, have some benefits for individuals with type 2 diabetes and 
cardiovascular disease. Empagliflozin and canagliflozin have evidence to support their efficacy in reducing 
the risk of atherosclerotic cardiovascular morbidity and mortality. However, empagliflozin is generally the 
preferred agent between these two because canagliflozin has been associated with an increased risk of lower 
limb amputations and fractures. SGLT2 inhibitors have also been shown to reduce weight, with one meta-
analysis showing a significant reduction in weight, around 3kg, between SGLT2 inhibitors and placebo at two 
years.86 
 
SGLT2 inhibitors should not be used in those with severe renal impairment (eGFR <30ml/min/1.73m2). They 
should also be avoided, if possible, in those with frequent bacterial urinary tract infections or genitourinary 
yeast infections, low bone mineral density, high risk of fractures and falls, and foot ulcerations, and in those 
with factors that may make them more likely to have diabetic ketoacidosis. Adverse effects associated with 
these medicines include genital mycotic infections, urinary tract infections, hypotension, acute kidney injury, 
diabetic ketoacidosis and amputations (particularly with canagliflozin). Given the mechanism of action of 
these medicines, patients may also experience dehydration or thirst.87 

5.7 Dipeptidyl peptidase 4 inhibitors 

Dipeptidyl peptidase 4 (DPP4) inhibitors, including alogliptin, linagliptin, sitagliptin and saxagliptin, exert 
their effects through several mechanisms. DPP4 is an enzyme present on the surface of most cells that breaks 
down incretin hormones, including glucagon-like peptide 1 (GLP1) and gastric inhibitor peptide. These 
hormones play an important role in stimulating insulin release and reducing glucagon secretion after food is 
consumed. Therefore, by inhibiting the DPP4 enzyme, these hormones are not broken down and are able to 
exert their effect and reduce blood glucose. Through their effect on GLP1, these medicines may also help to 
slow gastric emptying. In general, DPP4 inhibitors modestly reduce HbA1c by around 0.5–0.8%.  
 
DPP4 inhibitors are typically well-tolerated with limited side effects and no effects on body weight or 
hypoglycaemia if not being used with insulin or sulfonylureas. Potential side effects include headache, 
nasopharyngitis and upper respiratory tract infections. These medicines have been associated with acute 
pancreatitis, hepatic dysfunction (alogliptin), severe skin reactions, hypersensitivity reactions (anaphylaxis, 
angioedema, blistering skin conditions and Stevens-Johnson syndrome), severe joint paint, myalgias and 
muscle spasms/weakness. These medicines are also associated with an increased risk of hospitalisation for 
heart failure, especially saxagliptin and alogliptin. However, more research is needed to fully understand this 
risk. DPP4 inhibitors, except linagliptin, require dose adjustments in patients with chronic kidney disease.88, 89 

5.8 Glucagon-like peptide 1 agonists 

Glucagon-like peptide 1 (GLP1) agonists work on the same pathway as DPP4 inhibitors. GLP1, as stated above, 
is an incretin hormone that reduces blood glucose through several mechanisms, including by stimulating 
glucose-dependent insulin secretion, reducing postprandial glucagon secretion and slowing gastric emptying. 
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Medicines in this class include dulaglutide, exenatide, liraglutide, lixisenatide and semaglutide. These 
medicines are all given subcutaneously, except for the oral formulation of semaglutide. They are more 
effective than DPP4 inhibitors in reducing HbA1c, with reductions ranging from 0.8% to 1.6%.90, 91 
 
GLP1 agonists broadly fall into two categories: short-acting and long-acting. Short-acting GLP1 agonists 
include exenatide twice daily and lixisenatide. These formulations tend to exert a greater impact on 
postprandial hyperglycaemia and gastric emptying as opposed to fasting glucose. Exenatide twice daily 
should be administered immediately before or within one hour before the patient’s morning and evening 
meals. Lixisenatide is administered once daily within one hour before any meal and is not recommended for 
those with renal impairment.  
 
Long-acting GLP1 agonists include exenatide once weekly, dulaglutide, liraglutide and semaglutide. These 
medicines have a greater effect on fasting glucose and a lesser effect on gastric emptying and postprandial 
glucose. These GLP1 agonist formulations are typically preferred for patients given the greater simplicity in 
dosing schedules compared with short-acting GLP1 agonists. Dulaglutide is administered once per week. 
Exenatide’s long-acting formulation is administered once a week at any time without regard to meals. Of note, 
this medicine must be shaken immediately before being administered. Liraglutide is administered daily and 
requires a starting dose of 0.6mg once daily for one week to reduce the risk of gastrointestinal side effects. 
After this week, the dose can be increased to 1.2mg daily and further to 1.8mg daily if, after a week, blood 
glucose goals have not yet been met. Semaglutide has both a subcutaneous and oral formulation. The 
subcutaneous formulation is administered once weekly, and the oral formulation is taken daily. The oral 
formulation should be taken on an empty stomach with no more than 120ml of water at least 30 minutes 
before breakfast or taking any other oral medicines.  
 
The most common side effects associated with these medicines include nausea, vomiting and diarrhoea. GLP1 
agonists should not be used in those who have a history of pancreatitis or those with gastroparesis. Both 
formulations of exenatide should not be used in those with a creatinine clearance below 30ml/min. 
Liraglutide, dulaglutide, exenatide once weekly and semaglutide should be avoided in those who have a 
personal or family history of medullary thyroid cancer or multiple endocrine neoplasia syndrome type 2. 
Subcutaneous semaglutide should be used with caution in those with a history of diabetic retinopathy. 
Exenatide once weekly may be more likely than other GLP1 agonists to cause injection site reactions, including 
abscesses, cellulitis and necrosis, with or without subcutaneous nodules.92-94 
 
Weight loss is common with these medicines and may be a result of its effects on slowing gastric emptying 
and increasing satiety. Weight loss can range from 1kg to 3kg. GLP1 agonists have also been shown to reduce 
systolic and diastolic blood pressure as well as lipid levels.91 Liraglutide, semaglutide and dulaglutide have 
shown benefits for patients with atherosclerotic cardiovascular disease and may be a preferred choice for 
these patients.92 

5.9 Insulin 

Insulin is a hormone released by the beta cells of the pancreas that promotes glucose metabolism. In a healthy 
individual, the body releases a continuous supply of insulin throughout the day (basal) as well as higher 
amounts in response to food intake (bolus). In those with type 1 diabetes, the body’s immune system destroys 
the beta cells and these individuals are not able to produce insulin and therefore require daily insulin 
administration. Individuals who have had type 2 diabetes for a long period may have reduced insulin 
sensitivity, which causes their blood glucose to remain high and reduces their body’s ability to produce insulin 
naturally due to increased insulin demand and eventual beta cell exhaustion and destruction. In these 
individuals, insulin must be given as part of their treatment regimen.8  
 
Insulin is available in two main forms: bolus (rapid or short acting) and basal (intermediate or long acting). 
These two types of insulins are used to mimic the body’s natural release of insulin, with basal doses often 
given once or twice daily and bolus doses given around mealtimes. Table 8 describes the different types of 
insulin, their typical onset of action, peak time when the insulin is at its maximum strength, and the duration 
of how long the insulin works to lower blood glucose.  
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Table 8 - Types of insulin95, 96 

Type of insulin Onset  Peak Duration Examples 

Rapid-acting 15 minutes 1–2 hours 2–4 hours Aspart, glulisine, lispro 

Regular or short-acting 30 minutes 2–3 hours 3–6 hours Human regular  

Intermediate acting 2–4 hours 4–12 hours 12–18 hours NPH 

Long acting 2 hours Does not peak Up to 24 hours Degludec, detemir, glargine 

Ultra-long acting 6 hours Does not peak 36 hours or more Glargine U-300 

 
Insulin is a safe and effective medicine, but there are situations that can result in significant harm and, as such, 
insulin must be managed carefully. Doses that are too high can cause hypoglycaemia and doses that are too 
low can contribute to the patient experiencing hyperglycaemia. The dosing of insulin is specific to each 
person’s individual needs. Therefore, patients who are on insulin will typically be instructed to monitor their 
blood glucose levels several times throughout the day, at a frequency determined by their primary care 
provider. Pharmacists can play a role in educating patients on how to properly perform these tests (as 
discussed in section 3.2) and on how to act based on the results of these tests.97  
 
5.9.1 Insulin storage and administration 

An important role that pharmacists can play is educating patients on how to safely store and administer their 
insulin. Patients should be reminded to store their insulin in a refrigerator if possible and to avoid placing it in 
areas where it will be exposed to extreme heat or extreme cold. This will help to ensure the efficacy and safety 
of the product. Insulin should also never be stored in a freezer or in direct sunlight.98 When a vial of insulin is 
in use, it can be stored at room temperature; however, the amount of time a product is stable at room 
temperature is dependent on the product itself and should be verified with the manufacturer. Generally, 
insulin should be stored between 2° and 8°C (36° and 46°F). However, household refrigerators that are used to 
store insulin often have temperatures slightly below this range, 0° to 4°C (32° to 41°F) and can drop below 
freezing point. Compared with pharmaceutical refrigerators, household refrigerators are much more likely to 
have fluctuating temperatures.99 Therefore, patients should be made aware of this potential and, according to 
IDF Europe, should take a few steps to help mitigate the risk of their insulin freezing and losing some of its 
potency, including:99 

 Using an airtight container to store their insulin inside household refrigerators to reduce temperature 
fluctuations; 

 Keeping a thermometer inside the refrigerator next to where the insulin is stored and measuring and 
logging the temperature frequently; and  

 If using cool bags with ice or ice packs to transport insulin, making sure the vials or pens are not in 
direct contact with the ice packs. 

When educating patients about how to properly administer insulin, pharmacists should first instruct them to 
inspect their insulin product (vial, cartridge or pen) for any potential changes, such as clumping, frosting, 
precipitation or changes in clarity or colour. If any of these changes is noticed, patients should be instructed 
to use a different vial, cartridge or pen of insulin. Patients should also be informed that rapid and short-acting 
insulin as well as long acting insulins like insulin glargine, detemir, and degludec, will appear clear in the vial, 
whereas some other types of insulin will be cloudy, like intermediate-acting insulin NPH.100 They should also 
be sure to verify the expiration date of the product they will be using.  
 
Insulin is most often administered subcutaneously using traditional insulin syringes or insulin pens; however, 
there are other options available, including jet injectors and insulin pumps. Because many patients will be 
using syringes to administer their insulin, pharmacists should ensure the patient knows how to correctly 
prepare and administer their prescribed dose (Table 9).100 As part of this, pharmacists should ensure patients 
are using an appropriate needle length for a subcutaneous injection. Generally acceptable lengths include 
4mm, 5mm, and 6mm. Longer needle lengths may be more painful for the patient and may increase the risk of 
inadvertent intramuscular injection and, subsequently, hypoglycaemia.101 
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The pharmacists can support those using insulin cartridges and pen devices by ensuring the device is working 
correctly and educating patients on how to prime the needle with insulin and how to check how much insulin 
is left in the device. Pharmacists can also support these individuals by providing education on how to 
appropriately store these devices.  
 

Table 9 - Insulin injection technique (adapted from the American Diabetes Association) 100 

Action step Description 

Dose 

preparation 

 Verify the label on the insulin to ensure the correct insulin product is being used and is the correct 
concentration. 

 Check the dose to be administered. 

 Visually inspect the product for any discoloration, clumping, frosting, etc.  

 If the insulin product being used is a suspension, gently roll the vial or pen in the palms of the 
hand to resuspend it. 

 Draw up air in the syringe equal to the dose of insulin. 

 Inject air into insulin vial and draw up the correct dose.  

 If air bubbles are present, gently flick the syringe to get rid of them (primarily to ensure the full 
dose of insulin is being received). 

Injection site 

 Insulin is injected into subcutaneous tissue, so injection sites can include the upper arms, the 
anterior and lateral aspects of the thigh, buttocks and abdomen (except for a 5 cm circle around 
the navel). 

o The abdomen has the fastest absorption, followed by the arms, thighs and buttocks. 

 Injection sites should be rotated often to prevent lipohypertrophy or lipoatrophy. 
o Dividing the abdomen into four quadrants and using a different quadrant each time. 

Injection 

technique 

 Clean hands and injection site.  

 Once the dose is ready and an injection site has been selected, most patients will be instructed to 
lightly pinch the skin where they are going to inject in order to prevent inadvertent intramuscular 
administration. 

 Patients should pinch the skin, push the needle into the skin, release the pinch, then inject the 
insulin at a 90-degree angle to the body. 

 The needle should stay in the skin for at least 5–10 seconds after the plunger is depressed. 
o This is especially important for patients using insulin pens. 
o Patients can be advised to count to 10 before pulling out the insulin syringe or pen at a 90-

degree angle to avoid bleeding and leaking of insulin from the pen. 

 
If an injection is painful or if bruising, soreness, welts, redness or pain occur at the injection site, one or more 
of the following, outlined by the ADA, may be tried:100 

 Injecting insulin at room temperature;  

 Ensuring there are no air bubbles in the syringe; 

 Waiting until topical alcohol (if used) has completely evaporated; 

 Keeping muscles in the injection area relaxed, not tense, when injecting;  

 Penetrating the skin quickly; 

 Avoiding changing direction of the needle during insertion or withdrawal; and 

 Avoiding reusing needles. 

Finally, patients should be instructed to dispose of their used needles and to not recap needles before 
disposing of them. Ideally, patients will dispose of their used needles after every injection and use a new 
needle for their next injection to ensure sterility and prevent potential infections from a contaminated 
needle. However, if this is not possible, the ADA has several recommendations to ensure needle reuse is done 
in a safe manner. First, patients should be reminded never to let the needle touch anything but the insulin 
vial and clean skin. The needle should also never be cleaned with alcohol as this can remove the coating that 
helps the needle slide into the skin. Needles should be recapped safely when not in use. Insulin syringes and 
needles should only be used by one person and never shared with others.98 
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Patients should dispose of syringes and needles in a sharps container, but if that is not available, they should 
use any thick plastic container as long needles are unable to break through it.98 When this container is full, it 
should be sealed and disposed of according to local guidelines.102   
 
5.9.2 Insulin pumps 

Individuals who are taking insulin may also use insulin pumps to administer this medicine and pharmacists 
should be aware of these devices and how to educate patients on their use. Insulin pumps are devices that 
deliver continuous, subcutaneous basal and bolus insulin to patients throughout the day. Basal doses are 
provided in a steady manner throughout the day and bolus doses are provided around mealtimes and can be 
adjusted by the user. Through this system, the insulin pump is mirroring the body’s natural release of insulin.103 
Insulin pumps generally utilise a rapid-acting or regular-acting insulin to provide both the basal and bolus 
doses. For bolus doses, patients calculate the amount of insulin needed based on their carbohydrate 
consumption and glucose levels. Some pumps will include a calculator that assists in calculating this dose.104 
 
Using an insulin pump allows for increased precision and flexibility with insulin doses as well as fewer 
injections. Compared with multiple daily insulin injections, insulin pumps have been shown to improve 
glycaemic control and reduce hypoglycaemia in both children and adults.104 Complications associated with 
the use of insulin pumps include dislodgement or occlusion of the device, which can put the patient at an 
increased risk of diabetic ketoacidosis, lipohypertrophy and less often, lipoatrophy, and pump site infections. 
However, with appropriate management and use of the device, these risks can be mitigated.66 
 
These devices are most often used by those with type 1 diabetes but can be used by those with type 2 diabetes 
who are on multiple daily injections and are able to safely manage the device. 66 People who may benefit from 
the use of an insulin pump include active people who benefit from changes in basal rates or suspending the 
pump when exercising, people who have frequent hypoglycaemia, people with gastroparesis, and people 
planning to become pregnant.103 
 
Some patients may couple their insulin pump with a CGM, otherwise known as a closed-loop system or 
artificial pancreas. These devices utilise an algorithm to calculate and adjust insulin delivery in real-time based 
on trends in blood glucose monitored by the CGM. Patients who use these devices benefit from insulin delivery 
being suspended when their blood glucose is low or increased when blood glucose is high. Similarly there are 
sensor-augmented pumps that suspend insulin when blood glucose levels are low or expected to be low within 
the next 30 minutes, which can be particularly helpful for patients who experience nocturnal hypoglycaemia.66 
 
All these devices require extensive training and education to ensure their properly use and to achieve the 
maximum benefit for patients and prevent dangerous complications, including diabetic ketoacidosis. 
Pharmacists should refer patients to the educational resources developed by the manufacturer of a particular 
device and assist as needed. Additional resources can be found online, for example, the Association of Diabetes 
Care and Education Specialists has several insulin pump therapy resources.105  
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6 Prevention and management of diabetes 
complications  

6.1 Hypoglycaemia 

Hypoglycaemia, or abnormally low blood glucose, is a common complication of diabetes, particularly among 
patients who are taking sulfonylureas or insulin. It is a dangerous condition as it can cause loss of 
consciousness or coma and can be life-threatening if left untreated. Signs and symptoms of hypoglycaemia 
include:39, 106 

 Symptoms Headache, hunger, irritability, anxiety, paraesthesia, palpitations, light-headedness or 
dizziness, nausea, fatigue 

 Signs Sweating, chills, clamminess, trembling, difficulty speaking, confusion, ataxia, stupor, pallor, 
seizures, coma  

These signs and symptoms may appear at different glucose levels for each individual, so all patients should be 
made aware of them so they can take action to correct the hypoglycaemia and prevent progression to a more 
severe episode. Hypoglycaemia is most commonly defined as a plasma glucose level of ≤70mg/dl (3.9mmol/l) 
and when patients are at this point, regardless of the presence of signs or symptoms, steps should be taken to 
raise blood glucose levels. 39 
 
Hypoglycaemia unawareness occurs when a person does not experience or perceive the symptoms of 
hypoglycaemia, even if their blood glucose levels are dangerously low. It is an especially dangerous condition 
that can occur in those with type 1 or type 2 diabetes, but is more common in those with type 1 diabetes. It is 
most common in those who have had diabetes for many years, have a history of frequent hypoglycaemia, are 
taking an intensive diabetes treatment regimen, or are older in age. As would be expected, these individuals 
are at a greater risk for severe hypoglycaemic complications, including seizures, coma and cardiac 
arrhythmias.107 
 
The primary method by which hypoglycaemia is managed is through the consumption of simple 
carbohydrates. However, if a patient is severely hypoglycaemic and is not able to swallow, hypertonic glucose 
could be administered intravenously, or glucagon could be administered subcutaneously, intramuscularly or 
intranasally. Specifically, the WHO recommends the following strategy to manage hypoglycaemia:39, 44 
 

 Patients who are experiencing hypoglycaemia and are able to ingest food or drink should ingest 15–
20g of glucose. If glucose is not available, they should be given oral simple carbohydrates that contain 
15–20g of rapidly absorbing forms of glucose, for example, three teaspoons of sugar, eight to 10 raisins, 
fruit juice, one tablespoon of honey, or glucose tablets equivalent to 15g of carbohydrates. After that, 
plasma glucose levels will generally rise by 50mg/dl (2.8mmol/l) within 15 minutes. The patient or their 
caregiver should then check the glucose level and, if it is still low, the process should be repeated. Once 
the initial low blood glucose is corrected, patients should consume a small meal with complex 
carbohydrates (e.g., bread, rice or potatoes) and protein to prevent further hypoglycaemia. 

 
To remember this strategy, pharmacists can think of the “15-15 rule,” which states that patients should have 
15g of carbohydrates to raise their blood glucose, which should be checked after 15 minutes. Patients should 
be encouraged to wait for these 15 minutes after they eat before checking their blood glucose in order to 
prevent their blood glucose rebounding and going too high.106  
 
Another option that can be used to address severe hypoglycaemia is glucagon. Glucagon is a hormone 
produced in the pancreas that stimulates the liver to release stored glucose into the bloodstream, thereby 
increasing blood glucose levels. This medicine is available in several formulations and can be administered 
subcutaneously, intramuscularly or intranasally. Of note is that glucagon may cause patients to experience 
nausea, vomiting, headaches or upper respiratory system symptoms. If possible, patients should be 
recommended to have glucagon at home in case a severe hypoglycaemic episode occurs. Patients and their 
caregivers should be adequately trained to administer glucagon when needed.106, 108 While not included in the 
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WHO’s recommendations below, glucagon is an important and effective option to manage hypoglycaemia for 
patients who are unconscious or not able to consume food. 
 
If a patient has severe hypoglycaemia (plasma glucose <50mg/dl or 2.8mmol/l), the WHO recommends pursuing 
the following:  

 If the patient is conscious, give a sugar-sweetened drink. 

 If the patient is unconscious, give 20–50ml of 50% of glucose (dextrose) IV over 1–3 minutes. If this 
concentration is not available, any hypertonic glucose solution may be used. Should this not be 
possible, the pharmacist should immediately call an ambulance. 

6.2 Hyperglycaemia 

Hyperglycaemia, or high blood glucose, is not only a concern prior to a patient’s diagnosis with diabetes, it can 
also lead to a medical emergency after their diagnosis. Uncontrolled diabetes with chronic hyperglycaemia 
can lead to long-term complications involving vision, kidneys, nerves, blood vessels and heart. The absolute or 
relative insulin deficiency and the increase in counter-regulatory stress hormones during an infection can lead 
to potentially life-threatening hyperglycaemic emergencies called diabetic ketoacidosis (DKA) and 
hyperosmolar hyperglycaemic state (HHS). 
 
DKA occurs when plasma glucose levels are ≥250mg/dl (13.9mmol/l), or occasionally lower, and urine/serum 
ketones are positive. DKA is much more common in individuals with type 1 diabetes but can also rarely occur 
in patients with type 2 diabetes.39 The risk of DKA is also elevated for those taking SGLT2 inhibitors.87 

 Potential causes Ketoacidosis is usually caused by the patient omitting insulin or having an acute 
illness or infection that causes an increase in counter-regulatory hormones such as cortisol, 
catecholamines, glucagon and growth hormone.109 

 Early signs/symptoms Thirst, dry mouth, frequent urination, high blood glucose levels, high levels of 
ketones in the urine or blood.39, 110 

 Later signs/symptoms Constantly feeling tired, dry or flushed skin, nausea, vomiting, abdominal 
pain, difficulty breathing, fruity odour on breath, difficulty concentrating, confusion.39, 110 

HHS occurs when plasma glucose levels are ≥600mg/dl (33.3mmol/l) and urine/serum ketones are negative or 
weakly positive.39 HHS is a complication most often seen in individuals with type 2 diabetes who do not have 
their blood glucose well controlled. Symptoms of HHS may develop slowly and worsen over days or weeks.  

 Potential causes Infection (e.g., pneumonia or urinary tract infections), other illnesses (such as heart 
attacks or stroke), medicines that decrease the effect of insulin on the body, medicines or conditions 
that increase fluid loss, not taking prescribed diabetes medicines.111 

 Signs/symptoms Increased thirst and urination (early symptom), feeling weak, nausea, weight loss, 
dry mouth/tongue, fever, seizures, confusion, altered consciousness (stupor or coma), loss of feeling 
or function of muscles, problems with movement, speech impairment.111 

Both DKA and HHS can be fatal, so all patients with suspected hyperglycaemic emergencies should be 
immediately referred to a hospital so they can receive proper care. Once at the hospital, patients will typically 
have their dehydration and electrolyte imbalances corrected and receive insulin.39 

6.3 Cardiovascular diseases  

According to the IDF, people with diabetes have a significantly increased risk of cardiovascular diseases (CVD) 
compared with those without diabetes, two to three times the relative risk. Further, CVD events tend to 
happen at earlier ages in those with diabetes. CVD is a class of diseases that involve the heart or blood vessels 
with the three main types of CVD being cerebrovascular disease, coronary heart disease and peripheral arterial 
disease.112  

 Risk factors Age, family history of CVD, being overweight or obese, chronic kidney disease, 
hypertension, dyslipidaemia, smoking, prior CVD event.  
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To combat these major causes of morbidity and mortality, patients should take steps to lower their blood 
pressure, control their cholesterol and, if recommended, pursue antiplatelet treatment.  
Controlling blood pressure in patients with diabetes reduces the risk of future microvascular or macrovascular 
complications. While blood pressure control may be sustained through lifestyle changes alone, patients often 
need dual therapy, commonly with a thiazide diuretic and ACE inhibitor to keep their blood pressure at goal. 
Controlling a patient’s cholesterol is best done through initiating a statin, which is typically recommended for 
all patients aged 40 years or older with diabetes. However, if this is not possible, those at highest risk should 
be the priority for initiating statins.39, 44  
 
All patients with diabetes should have their blood pressure checked at every visit with their primary care 
provider as well as when they visit the pharmacy, if regulations allow pharmacists to perform such 
screenings.44 Blood pressure is considered elevated when it is ≥140/90mmHg on two different days.113, 114 
Frequency of cholesterol screenings may vary based on the recommendations of a patient’s primary care 
provider, but it is generally checked at least every year.115, 116 To help patients lower their chances of a heart 
attack or stroke, pharmacists can remember the ABCs of diabetes management (Table 10). 

 Table 10 - National Institute of Diabetes and Digestive and Kidney Disease diabetes management 
recommendations 117 

ABCs of diabetes management  

A1c testing 
Patients should get their HbA1c levels tested frequently, typically every 3–6 months, and 

work to meet the treatment goals set by their primary care provider.  

Blood pressure 
Through a combination of a healthy diet, physical activity and medicines, patients should 

work to keep their blood pressure at the goal level set by their primary care provider.  

Cholesterol 

All individuals over the age of 40 with diabetes should be started on a statin to control 

their cholesterol and protect their heart. Some individuals may need to start this 

medicine at an earlier age.  

Stop smoking 
Smoking can further exacerbate complications caused by diabetes and contribute not 

only to CVD complications, but also to kidney-, eye- and nerve-related complications.  

6.4 Diabetic nephropathy  

Diabetic nephropathy (or kidney disease) is a microvascular complication of diabetes where damage occurs to 
the small blood vessels in the kidneys and renders them less effective or causes them to fail. Individuals with 
diabetes are much more likely to have kidney disease than those without diabetes. It is estimated that up to 
40% of people with diabetes will develop chronic kidney disease and the prevalence of end-stage renal disease 
(ESRD) is up to 10 times higher in people with diabetes.118 Unfortunately, in ESRD, dialysis or kidney 
transplantation may be required to remove body toxins and waste products.  
 
In the early stages of diabetic kidney disease, patients may experience increased blood pressure and 
moderately increased urine albumin excretion as well as nausea, itching and anorexia (symptoms of uraemia). 
At later stages, peripheral oedema will occur.39 Additional symptoms may include loss of sleep, upset stomach, 
weakness and difficulty concentrating. However, it is possible that patients may be asymptomatic or may 
overlook these non-specific symptoms; therefore, regular screenings are necessary. Primary care providers can 
check a patient’s blood pressure, their urine for the presence of protein, and their organs for other 
complications of diabetes. 119 
 
In order to prevent the development of diabetic kidney disease and to slow its progression, patients must be 
encouraged to have good glycaemic control, maintain blood pressure at levels <130/80mmHg, and manage 
other major CVD risk factors such as dyslipidaemia and smoking.39 Maintaining recommended glycaemic 
control has been shown to reduce the risk of microalbuminuria by one-third and for those who already had 
microalbuminuria, the risk of progressing to macroalbuminuria was halved.119 Another strategy to reduce the 
risk of diabetic kidney disease is through the initiation of an angiotensin-converting enzyme (ACE) inhibitor or 
angiotensin II receptor blocker (ARB). In those with type 2 diabetes, ACEs and ARBs can both reduce the risk of 
diabetic kidney disease and the occurrence of cardiovascular events. The renal protection properties of these 
medicines are independent of blood pressure reduction, and they exert their effects by reducing urinary 
albumin excretion and slowing the rate of progression to more advanced stages of diabetic kidney disease.120 
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The WHO recommends that patients with type 2 diabetes are tested for albuminuria  annually and referred to 
a higher level of care if necessary.44 Those with type 1 diabetes should be screened five years after being 
diagnosed and then annually.121 Pharmacists can ensure their patients are aware of these screening 
recommendations and recommend they visit their primary care provider regularly in order to receive these 
tests. 

6.5 Diabetic neuropathy and diabetic foot 

6.5.1 Diabetic neuropathy 

Diabetic neuropathy is nerve damage caused by diabetes and is found fairly frequently in those with diabetes, 
especially those who have had diabetes for a long period, have had poor glycaemic control, or are older. The 
most common types seen in patients are peripheral neuropathy and autonomic neuropathy.122 
 
Peripheral neuropathy is the most commonly seen type of neuropathy in those with diabetes. It affects nerves 
in the hands, feet, legs and arms.123 This type of neuropathy alters sensory function which causes abnormal 
feelings and progressive numbness, which can contribute to the development of ulcers and may progress to 
amputation.124  

 Signs/symptoms Sensory loss, unsteadiness, pain, unpleasant sensation or burning, tingling or 
numbness. 

Autonomic neuropathy affects the autonomic nervous system and affects the body’s digestive system, urinary 
tract, heart and blood vessels, sweat glands, eyes, etc. The most common symptom of this type of neuropathy 
is increased bladder muscle tone, which causes urine to remain in the bladder for longer than is normal, 
leading to urinary tract infections.125 

 Signs/symptoms Lack of awareness of hypoglycaemia, orthostatic hypotension and resting 
tachycardia, diarrhoea, constipation, faecal incontinence, erectile dysfunction, urinary incontinence, 
and bladder dysfunction 39 

Patients who are experiencing signs or symptoms of autonomic neuropathy should be referred to a primary 
care provider for specialised care. This is especially important for patients with hypoglycaemia unawareness 
who are unable to perceive any symptoms of hypoglycaemia that may be caused by autonomic nerve damage, 
thereby making them unable to address their hypoglycaemia before it progresses to dangerously low levels.126 
 
6.5.2 Diabetic foot 

Diabetic foot often manifests as ulcers or infections on the feet that have primarily resulted from peripheral 
neuropathy. Peripheral neuropathy can make patients unaware of injuries they may have on their feet due to 
an altered perception of feeling. Because of this, injuries on the feet can often progress unnoticed.127 Further, 
neuropathy can also cause the foot to become deformed which results in patients walking in an abnormal 
way. This increased stress on certain areas of the foot can cause calluses, or thickened skin, which can then 
progress to ulcers. Ulcers can also be caused by minor traumas, such as ill-fitting shoes or acute injuries. A final 
potential cause of ulcers is peripheral arterial disease, which is typically a result of atherosclerosis. This 
condition, which can be seen in up to 50% of patients with a diabetic foot ulcer, can reduce the amount of 
blood flowing to the feet, which can make it even more difficult for injuries or infections to heal. Together, 
these factors can lead to patients developing ulcers or gangrene that do not improve with treatment, resulting 
in amputation.127 
 
Amputations are estimated to be 10 to 20 times more common in people with diabetes than in those without 
the disease, and it is estimated that every 30 seconds a lower extremity amputation is taking place somewhere 
in the world as a result of diabetes.124 

 Risk factors for developing foot ulcers Peripheral vascular disease, neuropathy, poor glycaemic 
control, cigarette smoking, diabetic nephropathy, previous foot ulceration/amputation. 

 Symptoms Pain in the legs or cramping in the thighs or calves during physical activity, tingling, 
burning, or pain in the feet, loss of sense of touch or ability to feel heat or cold very well, a change in 
the shape of feet over time, dry cracked skin on the feet, a change in the colour and temperature of 
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the feet, thickened yellow toenails, fungal infections between the toes, blisters, sores, ulcers, infected 
corns, ingrown toenails. 

Pharmacists should ensure they are educating all patients with diabetes on the importance of proper foot 
care. Table 11 provides diabetes foot care counselling tips pharmacists can use. If regulations allow, they can 
also provide foot screenings for their patients. For additional information on how to conduct these screenings, 
you can refer to the IDF’s Clinical Practice Recommendations on the Diabetic Foot.128 
 

Table 11 - WHO diabetes foot care tips39 

Diabetes foot care counselling tips 

Inspect your feet daily. Check for cuts, blisters, redness, 

swelling or nail problems. Use a magnifying hand mirror 

to look at the bottom of your feet. 

Shake out your shoes and feel the insides before 

wearing. Remember, your feet may not be able to feel a 

pebble or other foreign object, so always inspect your 

shoes before putting them on. 

Bathe feet in lukewarm, never hot, water. Keep your feet 

clean by washing them daily. Use only lukewarm water — 

the temperature you would use on a new-born baby. 

Wear socks and appropriate footwear. The inside length 

of the shoe should be 1–2cm longer than your foot and 

should be neither too tight nor too loose. 

Be gentle when bathing your feet. Wash them using a soft 

washcloth or sponge. Dry by blotting or patting, and dry 

carefully between the toes. 

Keep your feet warm and dry. 

Moisturise your feet but not between your toes. Use a 

moisturiser daily to keep dry skin from itching or 

cracking. But don’t moisturise between the toes — that 

could encourage a fungal infection. 

Never walk barefoot, not even at home. Always wear 

shoes or slippers. You could step on something and get a 

scratch or cut. 

Cut nails carefully. Cut them straight across and file the 

edges. Don’t cut nails too short, as this could lead to 

ingrown toenails. If you have concerns about your nails, 

consult your doctor. 

Take care of your diabetes. Keep your blood glucose 

levels under control. 

Never treat corns or calluses yourself. No “bathroom 

surgery” or medicated pads. Visit your doctor for 

appropriate treatment. 

Do not smoke. Smoking restricts blood flow in your feet. 

 
Patients should be immediately referred to acute care if they have an infected ulcer, an infection that is 
spreading, critical limb ischaemia, gangrene, suspicion of acute Charcot arthropathy (changes in the shape of 
the feet), or an unexplained red swollen foot.39 Patients should also be encouraged to contact their primary 
care provider if they have a cut, a blister or bruise on their foot that does not start to heal after a few days, or 
a callus containing dried blood. 127 
 
The WHO recommends that: (i) patients’ feet be examined for ulcers at every visit and if ulcers are present, they 
should be referred to a higher level of care; and (ii) patients be assessed for their risk of lower limb amputation 
annually (foot pulses, sensory neuropathy by monofilament, presence of healed or open ulcers, calluses) and 
referred to a higher level of care if ulcers are present or pulse is absent.44 

6.6 Diabetic retinopathy and eye complications 

Diabetic retinopathy is a microvascular complication that encompasses all disorders of the retina caused by 
diabetes and is a leading cause of blindness globally. It is caused by high levels of blood glucose which, over 
time, can damage the retina.129 The early stages of diabetic retinopathy are considered to be non-proliferative 
because microvascular complications are limited to the retina only. Proliferative diabetic retinopathy occurs 
when microvascular complications cause blood flow to the retina to be restricted and, as a result, the retina is 
deprived of oxygen. To combat this, new blood vessels are formed that start from the retina and go into the 
vitreous cavity. This can result in vision loss through vitreous haemorrhage, tractional retinal detachment and 
neovascular glaucoma.130 
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All individuals with diabetes are at risk of developing diabetic retinopathy and this risk increases the longer 
an individual has the disease. It is estimated that more than half of people with diabetes will develop diabetic 
retinopathy, but this risk can be reduced through good management of a patient’s diabetes.129 

 Risk factors Duration of diabetes, poor glycaemic control, hypertension, diabetic kidney disease, and 
dyslipidaemia.39 Women with diabetes who become pregnant, or who develop gestational diabetes, 
are at an even greater risk for developing diabetic retinopathy later in the course of the disease. 129 

Patients with diabetic retinopathy often do not have symptoms in the early stages of the diseases, but some 
individuals may notice vision changes, such as trouble reading or difficulty seeing objects that are far away.129 
Other symptoms include blurred vision, dark spots or holes, flashes of light, seeing an increased amount of 
floaters or poor night vision.131 However because diabetic retinopathy can often progress without symptoms, 
regular eye checks are imperative to prevent progression to blindness or permanent vision changes.  
 
Diabetes can also lead to an increased risk of other vision-related conditions, including cataracts and 
glaucoma. High blood glucose levels can cause structural changes to the lens of the eye which can lead to 
cataracts developing quicker than normal. Symptoms of cataracts include cloudy or blurry vision, double 
vision in one eye, seeing halos around lights, extra sensitivity to light and glare, trouble seeing well at night, 
and bright colours seeming faded.132 Glaucoma occurs when pressure builds up in the eye which can lead to 
gradual vision loss due to retina and optic nerve damage. Symptoms include blurry vision, halos around lights, 
blind spots in peripheral vision and sharp pain headaches.133 
 
Given the serious effects diabetes can have on a patient’s vision, they should be encouraged to receive regular 
eye examinations and, if any of the above symptoms are reported, pharmacists should refer patients to an 
optometrist or ophthalmologist as soon as possible.  
 
The WHO recommends that patients with type 2 diabetes are referred for a dilated-pupil retinal examination 
upon diagnosis and every two years thereafter, or as per ophthalmologist recommendations.44 For those with 
type 1 diabetes, the IDF recommends that an initial eye examination be completed within five years after being 
diagnosed, with regular examinations occurring every one to two years after the initial examination.130 

6.7 Periodontal disease 

Periodontal (gum) disease, including gingivitis and periodontitis, is a chronic inflammatory condition that 
affects the gums and bone that surround and support the teeth. Gingivitis is the early stage of this condition 
and is characterised by swollen and red gums that may bleed. Periodontitis is the more severe form of the 
condition and is characterised by the gums pulling away from the teeth, bone being lost, and teeth becoming 
loose or falling out. These conditions are caused by bacteria in the mouth that infect the tissues surrounding 
the teeth and consequently cause inflammation around the tooth that leads to periodontal disease.134   
 
Diabetes is a key risk factor for developing periodontitis. In fact, it is suggested that those who have diabetes 
have two to three times the risk of developing periodontitis compared with those who do not have diabetes, 
with the risk being greatest if the individual with diabetes has poor glycaemic control. Diabetes also 
influences the number of teeth affected by periodontitis as well as the severity of the condition.135 This may 
be due to the fact that glucose is present in saliva and when diabetes is not well controlled, high glucose levels 
in the saliva can lead to increased amounts of harmful bacteria in the mouth. When these bacteria combine 
with food, they form plaque, which can cause tooth decay, cavities and periodontal disease. When this plaque 
hardens and becomes tartar, it builds up above the gums and causes gingivitis, which can then progress to 
periodontitis. 136 
 
As periodontitis increases in severity, it also increases blood glucose levels and HbA1c in those with diabetes. 
This is thought to be due to bacteria from untreated periodontitis entering the circulation and causing 
inflammation that leads to impaired insulin signalling and increased insulin resistance137. This, in turn, can 
contribute to an increased likelihood of developing complications from diabetes, including periodontitis. 
Thus, there is a two-way relationship between periodontitis and diabetes, with each condition affecting the 
other. Treatment for periodontitis, on the other hand, can contribute to a reduction in HbA1c and improved 
glycaemic control, with several studies suggesting that this reduction is typically around 0.3–0.4% in the 
months following treatment.137 
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Pharmacists should ensure patients with diabetes are aware of their increased risk of periodontal disease and 
have an oral hygiene regimen that supports their oral health. Patients should be educated on the symptoms 
that may be associated with periodontal disease, including136:  

 Symptoms of gingivitis Red, swollen and bleeding gums.  

 Symptoms of periodontitis Red, swollen and bleeding gums; gums that have pulled away from the 
teeth, long-lasting infection between the teeth and gums, bad breath that will not go away, 
permanent teeth that are loose or moving away from one another, changes in the way the teeth fit 
together when biting, pus between the teeth and gums, changes in the fit of dentures. 

Pharmacists can also educate patients on steps they can take to promote good oral health. These 
recommendations may include:136, 138, 139 

 Brushing teeth twice daily Patients should brush their teeth twice daily, usually for around two 
minutes each time, with a manual or powered toothbrush to reduce plaque in the mouth. A fluoride 
toothpaste should be used to prevent tooth decay. Patients should use a toothbrush with soft bristles 
to prevent damage to the enamel on the teeth and should change their toothbrush every three 
months.  

 Flossing teeth or using interdental brushes once daily Flossing or using interdental brushes will 
prevent the build-up of plaque and food between the teeth and along the gum line.  

 Visiting a dentist regularly Ideally, patients should visit their dentist twice a year for a clean and 
check-up. Dentists can provide personalised recommendations to support a patient’s oral health and 
can identify signs of periodontal disease, or other oral health conditions, that may need to be 
addressed.   
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7 Non-pharmacological management  
 
Non-pharmacological management of diabetes typically involves patients making changes to improve their 
diet and increase the amount of physical activity they complete, often with the goal of losing weight. Making 
these lifestyle changes is an important component of diabetes care as it supports patients in achieving their 
therapeutic goals. Pharmacists can play an important role in promoting these health behaviour changes to 
their patients and educating them on the importance of supplementing their pharmacological treatment 
regimen with proper nutrition and exercise.  
 
Similar to diabetes prevention efforts, the strategies by which pharmacists disseminate this information to 
patients can vary and may include developing educational materials, such as pamphlets or flyers, providing 
general education to patients regarding the importance of making these changes after being diagnosed with 
diabetes, or providing more comprehensive and long-term counselling on these lifestyle changes. The level of 
involvement will depend on each pharmacist’s comfort level with the topic, patients’ needs for information, 
and the time available to engage with patients. Advice for creating successful public health campaigns can be 
found in the WHO’s “Effective communications participant handbook”.24 
 
Pharmacists also have a role to play in referring patients to other members of the healthcare team to receive 
additional guidance on how to make and sustain these lifestyle changes in a safe manner. Patients can be 
referred to dieticians, nutritionists, exercise physiologists, diabetes educators, or even structured group 
programmes to support individuals living with diabetes. Once these patients are referred, pharmacists can 
play an important role in following up with them frequently and providing encouragement and support in 
order to sustain any lifestyle changes they may have made.  

7.1 Nutrition 

Throughout this section, various dietary considerations will be presented. However, these considerations can 
have different interpretations and may need to be adapted for different population groups, including religious 
groups, or those with certain dietary restrictions, such as those with food intolerances or those who are 
vegetarian or vegan. It is not within the scope of this handbook to provide specific guidance for all of these 
groups, but general guidance will be presented that can be adapted to various situations as needed. 
 
While primarily trained to address diabetes from a pharmacological perspective, pharmacists can also play a 
role in promoting healthy dietary approaches to their patients. Several studies have shown that patients with 
diabetes require reinforcement of diabetes education, including dietary management, from a variety of 
healthcare providers in order to facilitate their understanding of the disease and to improve outcomes. 
Therefore, pharmacists have an opportunity to reinforce the recommendations made by a patient’s other 
healthcare providers to appropriately manage their diabetes.140 Although no specific dietary approaches will 
work for all patients with diabetes, this section will explore some of the most common ones. 
 
The IDF broadly recommends that all people with diabetes follow a healthy diet that includes reducing the 
intake of calories if the patient is overweight or obese, replacing saturated fats (e.g., cream, cheese, butter) 
with unsaturated fats (e.g., avocado, nuts, and olive and vegetable oils), eating dietary fibre (e.g., fruit, 
vegetables, whole grains), and avoiding tobacco use, excessive alcohol and added sugar.10 
 
The American Diabetes Association and the European Association for the Study of Diabetes also note in a 
consensus statement on the management of hyperglycaemia that there is no single ratio of carbohydrates, 
proteins and fats that is optimal for every person with diabetes. Instead, they recommend individualised 
dietary approaches that “emphasise foods of demonstrated health benefit, that minimise foods of 
demonstrated harm, and that accommodate patient preference and metabolic needs, with the goal of 
identifying healthy dietary habits that are feasible and sustainable”.141 
 
In this section, several dietary approaches with evidence to support their impact on blood glucose, HbA1c and 
other clinical parameters will be discussed. Most of the research conducted on the impact of these dietary 
approaches is for individuals with type 2 diabetes, but they may still be recommended for those with type 1 
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diabetes to improve overall health. Currently, there is limited evidence to support recommending one dietary 
approach over another for those with type 1 diabetes.142 
 
7.1.1 Calorie reduction 

Dietary guidelines from the IDF recommend a low-calorie diet for patients with type 2 diabetes, with the goal 
of losing weight or reaching a healthy body weight. Overweight or obese patients with type 2 diabetes should 
generally reduce their daily caloric intake by about 500–600 calories; however, this will be dependent on 
current dietary intake and should also take into account the quality and type of food being consumed. People 
with diabetes should limit sugar, sweets, sweetened beverages and snacks. They may also wish to limit eating 
out at restaurants, cafes, etc. where the size and content of meals cannot be controlled. Overall, patients 
should select foods that are high in fibre and have a low glycaemic index, with a general goal of three to five 
daily portions of fruit and vegetables, and fish, grains and monosaturated fats.10 
 
One simple strategy to help patients visualise their dietary intake and control portion sizes is the plate method 
discussed in section 2.1.1 25  
 
7.1.2 Glycaemic index  

Glycaemic index (GI) is used to measure how carbohydrates affect blood glucose levels. All carbohydrates are 
digested and absorbed at different rates and the GI is a way to represent how quicky a carbohydrate-based 
food or drink will raise blood glucose levels after it is ingested. The GI runs from 0 to 100 and typically uses 
pure glucose, with a GI of around 100, as a reference. Carbohydrates that are slowly absorbed have a low GI of 
55 or below.143 High GI carbohydrates cause blood glucose levels to spike and crash, whereas low GI 
carbohydrates cause blood glucose to be slowly released into the bloodstream. GI values are determined 
through scientific methods and cannot be estimated based on the composition of the food or nutrition 
information on food packaging.144 A low-GI diet has been shown to be beneficial for people with diabetes, 
especially type 2 diabetes, but focusing only on the GI of foods can lead to an unbalanced diet that is high in 
fat and calories. This is due to the fact that fat lowers the GI of foods; for example, chocolate has a low GI. 
Protein also lowers the GI of foods, with milk and other dairy products having low GI due to their high protein 
and fat content.143 Here are some examples of foods and their GIs:145  

 High glycaemic index (>70) — white rice, white bread, potatoes, rice cakes.  

 Moderate glycaemic index — brown rice, brown bread, sweet potatoes, bananas.  

 Low glycaemic index (<55) — mushrooms, milk, apples, peanuts. 

Research supports the effectiveness of a low-GI diet for individuals with diabetes. A systematic review and 
meta-analysis of 54 studies showed that low-GI diets effectively reduced HbA1c, fasting glucose, BMI, total 
cholesterol and LDL cholesterol in patients with prediabetes or diabetes, especially type 2 diabetes.146 Another 
meta-analysis of 18 trials that compared low- and high-GI diets found that low-GI diets result in improved 
glycaemic control for patients with diabetes.147 
 
Further, a high-GI diet has been shown to increase the risk of developing type 2 diabetes. One study showed 
that those who consumed the highest-GI diets had a 33% greater risk of developing type 2 diabetes than those 
who consumed the lowest-GI diets.148 This is further supported by a meta-analysis of prospective cohort 
studies which states that food and nutrition advice that favours low-GI diets has the potential to produce cost 
savings for healthcare systems.149, 150 
 
To support patients who wish to integrate more low-GI foods into their diet, there are many online tools and 
lists that include the GI of foods. Examples include the Glycaemic Index Search Tool developed by the 
University of Sydney,151 and the Glycaemic Index Food Guide developed by Diabetes Canada.152 
 
7.1.3 Mediterranean diet 

The Mediterranean diet is a well-researched dietary approach that can be promoted to patients to improve 
their health and wellbeing. The Mediterranean diet originated in the olive-growing areas of the Mediterranean 
region and still has a strong cultural association with these areas. While definitions vary, the Mediterranean 
diet is generally characterised by a “high intake of plant-based foods (fruit, vegetables, nuts and cereals) and 
olive oil; a moderate intake of fish and poultry; a low intake of dairy products (principally yoghurt and cheese), 
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red meat, processed meats and sweets (for which fresh fruit is often substituted); and a moderate wine intake, 
normally consumed with meals”.153  
 
The Mediterranean diet has been shown to benefit patients with type 2 diabetes and has been associated with 
improvements in glycaemic control, cardiovascular risk factors and body weight in multiple meta-analyses.154, 

155 Another network meta-analysis compared nine dietary approaches and found that the Mediterranean diet 
was the most effective in improving glycaemic control in patients with type 2 diabetes.156  
 
There are also social and cultural factors associated with the Mediterranean diet, including longer mealtimes, 
post-meal siestas, regular physical activity and shared eating practices.157 The Mediterranean Diet Foundation 
has developed 10 recommendations to support individuals who wish to adopt the Mediterranean diet, that 
are listed in Table 12. 
 

Table 12 - Mediterranean Diet Foundation's 10 basic recommendations158 

Recommendation Justification 

Use olive oil as your main source of 

added fat 

This is the most widely used oil in Mediterranean cuisine. It is rich in vitamin 

E, beta-carotenes and a type of vegetal fat (monounsaturated) that helps 

prevent cardiovascular diseases. It represents a treasure in the 

Mediterranean diet and has remained through centuries among regional 

gastronomical traditions, conferring on dishes unique tastes and aromas. 

Eat plenty of fruits, vegetables, 

legumes and nuts 

Fruits and vegetables are a main source of vitamins, minerals and fibre in our 

diets and they also provide us with a large amount of water. It is very 

important to consume five servings of fruits and vegetables daily. Thanks to 

their elevated content of antioxidants and fibre, they can contribute to 

prevent various cardiovascular diseases and certain cancers, among other 

conditions. 

Bread and other grain products 

(pasta, rice, and whole grains) should 

be a part of your everyday diet 

Daily consumption of pasta, rice and grain products in general is essential 

due to their high content in carbohydrates. They provide us with an 

important amount of energy needed for our daily activities. Keep in mind that 

whole grain products provide more fibre, vitamins and minerals. 

Foods that have undergone minimal 

processing, that are fresh and locally 

produced are best 

It is important to take advantage of in-season products since they are at their 

best in terms of nutrients, aroma and flavour. 

Consume dairy products daily, mainly 

yoghurt and cheese 

Dairy products are excellent sources of proteins, minerals (calcium, 

phosphorus, etc.) and vitamins. Fermented dairy products (yoghurt, bio, etc.) 

are associated with health benefits since they contain live microorganisms 

capable of improving the balance of our intestinal microflora. 

Red meat should be consumed in 

moderation and, if possible, as part 

of stews and other recipes* 

Processed meat should be consumed in small amounts and as a part of 

sandwiches or other dishes. Meat contains proteins, iron and animal fat in 

variable quantities. An excessive intake of animal fat is not healthy. 

Therefore, small amounts of meat are recommended, lean meat whenever 

possible and as a part of a dish with a cereal and vegetable base. 

Consume fish abundantly and eggs in 

moderation 

It is recommended to consume fatty (dark meat) fish at least once or twice a 

week since its fat — even though of animal origin — has properties quite 

similar to those of vegetable origin which are known to protect against heart 

disease. Eggs are rich in high quality proteins, fat and many vitamins and 

minerals that make them a very complete food item. Eating eggs three or four 

times a week is a good alternative to fish and meat. 

Fresh fruit should be your everyday 

dessert, and sweets, cakes and dairy 

desserts should be consumed only on 

occasion 

Fresh fruit should be our usual dessert, before sweets and pastries. Fruits are 

highly nutritious and bring colour and flavour to our diet as well as being a 

healthy snack alternative. 
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Recommendation Justification 

Water is the beverage par excellence 

in the Mediterranean diet 

Water is fundamental to our diet. Wine should be taken in moderation and 

with meals. Wine is a traditional part of the Mediterranean diet that can 

provide health benefits, but it must be taken as a part of a balanced diet. 

Be physically active every day, since 

it is just as important as eating well 

Keeping physically fit and doing physical activity adapted to our needs every 

day is key to keeping healthy. 

*The International Agency for Research on Cancer classifies processed meats as Group 1, carcinogenic to humans, and red 

meat as Group 2A, probably carcinogenic to humans. Therefore, it is recommended that individuals limit their consumption 

of these meats to small amounts.159 

 
7.1.4 Low-carbohydrate diets 

A ketogenic diet is one that encourages a very low intake of carbohydrates. It is different from a typical low-
carbohydrate diet as it encourages individuals to focus on eating fats and proteins while significantly 
reducing carbohydrates. The high intake of fat coupled with restrictions in carbohydrates puts the body in a 
metabolic state of ketosis, which is when the body burns fat for fuel instead of carbohydrates. This is 
hypothesised to benefit patients with type 2 diabetes because they will not be subject to the spikes and 
crashes of blood glucose levels associated with the breakdown of carbohydrates. Research on the 
effectiveness, safety and sustainability of the ketogenic diet has shown mixed results; therefore, this is a 
riskier option to recommend to patients compared with other dietary approaches, such as the Mediterranean 
diet.160 
 
Further, the ketogenic diet requires individuals to limit eating high fibre, unrefined carbohydrates, such as 
whole grains, fruits, legumes, etc., which are some of the most health-promoting foods, especially for 
individuals with type 2 diabetes.160 For example, a review of 45 prospective studies found that whole grains 
intake is associated with a dose-dependent reduction in the risk of coronary heart disease, cardiovascular 
disease, total cancer and all-cause mortality.161 Specific to type 2 diabetes, prospective cohort studies have 
found that higher consumption of total whole grains and several whole grain foods, such as whole grain 
breakfast cereal, oatmeal, dark bread, brown rice, added bran, and wheat germ, is significantly associated with 
a lower risk of type 2 diabetes.162 Finally, it has been seen that adherence to ketogenic diets appears to be poor 
and individuals will often revert to higher carbohydrate intake.163 Therefore, if patients are interested in the 
ketogenic diet, it is best to refer them to their primary care provider, dietician or nutritionist. 
 
While a ketogenic, or very low-carb diet can be a risky option for patients with type 2 diabetes, there is 
evidence to support a diet that is lower in carbohydrates. However, there are no clear, international guidelines 
that differentiate between a high-carb and low-carb diet or between low-carb and ketogenic diets. Thus, it can 
be difficult to accurately evaluate the literature surrounding this topic or make recommendations to patients. 
One study defined low-carbohydrate diets as those that include 50–150g of carbohydrates per day and 
ketogenic diets as those than include only 20–50g of carbohydrates per day.163 Another definition of the 
ketogenic diet includes 55–60% fat, 30–35% protein and 5–10% carbohydrates. For example, in a 2,000 calorie 
per day diet, carbohydrates would amount to 20–50g.164 However, again, definitions will vary, and these 
numbers should serve only as general guidance.  
 
Studies have shown that low-carbohydrate diets can positively impact HbA1c, triglycerides and HDL 
cholesterol, but these diets do not have significant effects on long-term weight loss.165 A recent systematic 
review has also shown that a low-carbohydrate diet (<40% from carbohydrates) might be slightly more 
effective than a low-fat diet (<30% from fat).166 Patients should be encouraged to evaluate both the quantity 
and quality (high-GI vs low-GI) of the foods and carbohydrates they consume and work with their healthcare 
team to develop a healthy diet plan they will be able to adhere to for years to come.  
 
7.1.5 Plant-based diets 

Plant-based diets, such as vegetarian or vegan diets, are those that primarily include whole foods, such as 
legumes, whole grains, fruits, vegetables and nuts, and have limited or no intake of animal products. It has 
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been shown that plant-based diets are beneficial for both preventing and treating type 2 diabetes, while also 
providing other health benefits such as improvements in cardiovascular disease and cancer prevention.167  
 
If a plant-based diet is recommended to patients, they should ensure they are including primarily healthy plant 
foods in their diet. Some individuals who follow vegetarian plant-based diets include less healthy plant foods, 
such as sweetened food and beverages, which can be harmful to health and defeat the health benefits of the 
diet. Data from three prospective cohort studies have shown that a diet that emphasises plant foods and is 
low in animal foods is associated with a 20% reduction of risk for developing diabetes. Specifically, those that 
followed a plant-based diet that emphasised healthy plant foods experienced a greater risk reduction, 34%, 
and those who followed a plant-based diet high in less healthy plant foods actually experienced a 16% 
increased risk of developing type 2 diabetes. Therefore, patients should aim to include primarily healthy plant-
based foods in their diet. Broadly, this study considered healthy plant foods to include whole grains, fruits, 
vegetables, nuts, legumes, vegetable oils, tea and coffee. Less healthy plant foods include fruit juices, sugar-
sweetened beverages, refined grains, potatoes and sweets or desserts.168  
 
Plant-based diets, in conjunction with educational interventions, are associated with significant 
improvements in psychological health, quality of life, HbA1c, and weight for patients with type 2 diabetes. 
Plant-based diets could also potentially improve diabetic neuropathic pain and total cholesterol, LDL 
cholesterol and triglycerides.169 Vegetarian diets specifically have shown similar results, with the diet causing 
significant reductions in HbA1c and improvements in overall glycaemic control, LDL cholesterol, non-HDL 
cholesterol and body weight/adiposity in individuals with diabetes.170, 171 Finally, for people with diabetes who 
have chronic kidney disease, a plant-based diet can have positive effects on their health by delaying 
progression of the disease. It can also help to manage and prevent some symptoms and metabolic 
complications of chronic kidney disease.167, 172  

7.2 Physical activity 

Regular physical activity is very important for individuals with diabetes as it can lower blood glucose and 
blood pressure, improve tissue perfusion, burn calories to support weight loss, improve mood, decrease risk 
of falls, improve memory in older adults and support better sleep.173 
 
The IDF recommends that individuals with diabetes do physical activity on three to five days a week, for a 
minimum of 30–45 minutes, as regular physical activity is essential to help keep blood glucose levels under 
control.174 Physical activity is most effective when it includes a combination of both aerobic exercise (e.g., 
jogging, swimming, cycling) and resistance training (e.g., free weights, resistance bands, body weight exercise), 
as well as reduced amounts of time spent being inactive. If there are no contraindications, resistance training 
should take place two to three times per week on non-consecutive days. All individuals with diabetes should 
make efforts to reduce the amount of time spent being sedentary each day. For example, if sitting for long 
periods, efforts should be made to stand or walk around every 30 minutes. 36 
 
To ensure physical activity is sustained long-term, it is recommended that physical activity is introduced 
gradually, based on the patient’s willingness and ability, with individualised and specific goals being set for a 
certain period. One way this can be implemented is recommending patients walk for at least 150 minutes per 
week, e.g., 20 minutes daily or 30 minutes five days of the week), or less if the patient feels this goal may not 
be achievable at first, and then increasing either the intensity or frequency of activity once a patient is 
confident they can maintain this level of activity. Patients should also be recommended to pursue physical 
activities that they enjoy and can see themselves sustaining for years to come. To support patients in making 
these changes, pharmacists can reference resources developed by Diabetes Canada, which include a sample 
walking plan that encourages patients to slowly increase their duration and intensity of exercise over time175 
as well as a brochure that explains how to safely begin resistance training and how to complete certain 
resistance exercises.176 When participating in physical activity, patients should take care to wear footwear 
that fits properly as well as moisture wicking socks in order to prevent diabetic foot complications, including 
ulcers.177 
 
Patients should also be educated on how to adjust their medicines, especially insulin, for physical activity and 
how adding timely carbohydrate intake may help them avoid hypoglycaemia.22, 63 Physical activity lowers 
blood glucose, and a patient’s blood glucose may become dangerously low if they are not prepared. Therefore, 
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patients may need to increase their frequency of blood glucose testing before and after physical activity. 
Hypoglycaemia can occur during or up to 24 hours after physical activity.173 

7.3 Tobacco cessation 

Smoking is not only a risk factor for developing type 2 diabetes, but it can also contribute to the progression 
of the disease as well as an increased risk of complications for those with type 1 or type 2 diabetes. All 
individuals with diabetes should be advised to not use cigarettes, tobacco products or e-cigarettes. Being 
exposed to high levels of nicotine causes the body to require larger doses of insulin to control blood glucose 
levels as insulin is less effective in the presence of nicotine. Further, those who smoke and have diabetes are 
more likely to experience complications of the disease, including heart and kidney complications, diabetic 
foot infections or ulcers, potential amputation of the toes or feet, retinopathy and peripheral neuropathies.32 
They may also have a greater risk of premature death.36 To assist patients with quitting, pharmacists can utilise 
the WHO’s 5A model (Ask, Advise, Assess, Assist, Arrange) to help patients get ready to quit and the 5R model 
(Relevance, Risks, Rewards, Roadblocks, Repetition) to increase motivation to quit. Details on these strategies 
can be found in the WHO “Toolkit for delivering the 5A’s and 5R’s brief tobacco interventions in primary care”.33 
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8 Barriers to delivering pharmacist-provided 
diabetes services 

 
There are various factors that enable or hinder the delivery of pharmacist-provided diabetes services in the 
community. To ensure that the role of pharmacists in providing care for patients with diabetes is optimised, 
there is a need to outline the various barriers influencing pharmacists’ ability to establish and provide 
diabetes management services in the community. Pharmacists should evaluate whether these factors may be 
present where they would be providing diabetes services and identify strategies to overcome these barriers 
in order to facilitate the delivery of diabetes services in their community. These factors include, but are not 
limited to, the following: 
 
Lack of a convenient space for private consultation and counselling The lack of a consulting space in the 
pharmacy where pharmacists can engage, interact with and counsel patients has been identified as an 
impediment to providing diabetes services.178 This is because patients are more likely to share details 
regarding their health status and medicines in a safe and convenient environment, where privacy is 
guaranteed.179 Hence, pharmacy premises lacking a counselling space might impede the type of services 
provided by the pharmacist, especially those requiring ample engagement time. In situations where there are 
no private spaces on the pharmacy floor, pharmacists will have to be innovative in providing alternative 
solutions that still allow for some privacy.179 Some examples include the use of temporary structures to 
differentiate between the pharmacy floor and areas for consultation, and the deployment of telephone 
appointments for consultation.  
 
Insufficient time and heavy workload Due to the busy nature of most pharmacies, pharmacists might not 
have the ability to commit sufficient time to engaging with patients during counselling sessions.178 These time 
constraints may result in an inability to provide specific diabetes services such as counselling or medicine 
assessments.180 Community pharmacists are busy professionals, addressing a myriad of health concerns 
presented by their patients, while also providing leadership and managing the day-to-day activities in the 
pharmacy. Therefore, running a separate or additional service to manage a specific disease condition might 
be challenging and, hence, serve as a demotivating factor. This challenge is exacerbated in the absence of 
pharmacy support staff, leaving the pharmacist to grapple with both patient care and administrative 
functions. While this is a difficult challenge to address, pharmacists can take steps to introduce initiatives that 
require limited time. For example, they can work with their national pharmacy association to see if there are 
existing diabetes educational materials that could be shared with their patient population. If pharmacists do 
this, their patients still benefit from learning more about diabetes and pharmacists are not adding significant 
amounts of work to their existing heavy workload. 
 
Remuneration Pharmacists are already poorly remunerated for providing additional services in the 
pharmacy, with product-based remuneration remaining the most common remuneration model globally.181 
This serves as a huge barrier in the delivery of diabetes services, which in most cases present in the form of an 
extra service provided by pharmacists. Several studies carried out to understand the barriers preventing the 
delivery of diabetes services have indicated poor remuneration as an important barrier to pharmacists 
committing their time and resources to addressing diabetes in their community.180, 182 In situations where a 
remuneration model for such services  exists, the benefits usually go to pharmacy owners and not the 
pharmacists themselves.183 As a result of this, pharmacists may not feel motivated to provide services to 
improve diabetes in the community, alongside the myriad of other services they are already providing, given 
that they have no financial incentive to do so.  
 
However, pharmacists have been shown to provide an increased number of diabetes services when they are 
properly remunerated, according to a study carried out in Canada.182 Remunerated services typically included 
the development of an annual care plan and prescription renewal assessment. These services were likely to be 
provided by certified pharmacists (see below), thereby elevating a need for the institution of a reimbursement 
plan that is consistent with the level of services provided.182 Pharmacists should endeavour to work with 
various pharmacy and healthcare stakeholders to advocate increased remuneration for pharmacist-provided 
services so they have a greater ability to provide services, such as diabetes screenings, to improve health in 
their community. 
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Accreditation and training Evidence demonstrates that pharmacists who are accredited with a specialised 
certification are more likely to deliver an increased number of diabetes management services in the 
community, compared with pharmacists who are unaccredited.184 A study conducted in Alberta, Canada 
demonstrated that pharmacists who were certified diabetes educators, now called “certified diabetes care 
and educator specialists”, or had additional prescribing authority, initiated significantly more diabetes 
management services than other pharmacists. Pharmacists surveyed in Kuwait in 2017 identified the need for 
advanced specialist skills in diabetes patient education as an enabler for offering diabetes management 
services within the community.185 This extra level of accreditation provides pharmacists with the knowledge, 
credibility and motivation to provide these services. Evidence consistently demonstrates a greater likelihood 
of pharmacists with specialised knowledge providing specialised services in disease-specific areas compared 
with pharmacists without expert knowledge, which emphasises the need for additional training and 
certification to assure pharmacists’ adequate knowledge, skill and confidence.186-188  
 
Enrolling in training activities, such as seminars, conferences, symposia and continuing professional 
development initiatives, prepares and equips pharmacists to provide diabetes-related roles. When 
pharmacists are trained, they become confident and willing to lead on the provision of diabetes management 
services. Therefore, sustaining a culture of continuous learning among pharmacists can benefit pharmacists 
and patients in preventing and managing diabetes and its complications. 
 
Patients’ perception of pharmacists’ role The way pharmacists are perceived regarding their role in patient 
care can serve as an impediment or facilitator to providing diabetes services. Where pharmacists are regarded 
as dispensers of medicines, rather than providers of pharmaceutical care, it might impact the interaction and 
engagement level of patients with pharmacists.185 Studies conducted in Kuwait cited patients’ perception of 
pharmacists as dispensers as a barrier to the provision of diabetes services.185, 189 An implication of this is the 
lack of trust in the ability of pharmacists to provide patient care for diabetic patients. Addressing this 
challenge will require pharmacists to educate their patients about their role in the provision of 
pharmaceutical care and gain their trust as medicines experts. However, in most communities, patients have 
come to understand and appreciate the role of pharmacists in providing diabetes management services and 
have indicated acceptance of services, serving as an enabler for renewed interest by pharmacists to offer their 
time and expertise.190-192 
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9 Conclusion 
 
With growing rates of diabetes globally, it is imperative that pharmacists leverage their accessibility and 
expertise to address this pressing global health issue in their communities. Pharmacists are ideally positioned 
and qualified to provide diabetes services, ranging from preventive services to screenings and referrals for 
pharmacological and non-pharmacological treatments.  
 
Pharmacists also have an opportunity to collaborate with other healthcare professionals to provide 
comprehensive, holistic care for those with diabetes. While there are barriers to widespread adoption of 
pharmacist-provided diabetes services, there is an enormous beneficial public health potential to be had if 
these services are integrated into pharmacy practice globally.  
 
Pharmacists should begin to consider how they might incorporate the services discussed throughout this 
handbook into their approach to care and how these services might benefit their patients. Ultimately, 
pharmacists have an immense opportunity to further their role as public health professionals and healthcare 
providers by taking steps to prevent, identify and treat diabetes in their community.   
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11 Appendix 1. IDF Risks and Benefits of Common Diabetes 
Medicines22 

 
Developed by the International Diabetes Federation (IDF) and reproduced with their permission, this table describes the main risks and benefits associated with 
common glucose lowering medicines pharmacists may encounter in their practice. 

 Metformin Sulfonylureas Meglitinides Pioglitazone 
Alpha-glucosidase 

inhibitors 
DPP4 inhibitors 

GLP1 receptor 

agonists 
SGLT2 inhibitors 

Hypoglycaemia Neutral 
Moderate/ 

severe 
Moderate Neutral Neutral Neutral Neutral Neutral 

Weight Slight loss Gain Gain Gain Neutral Neutral Loss Loss 

Chronic kidney 

disease stages 

3A, 3B 

Reduce dose in 3A 

Contraindicated in 

3B 

Caution, 

higher risk of 

hypoglycaemi

a 

Caution, higher 

risk of 

hypoglycaemia 

Neutral Neutral 

Neutral, but must 

reduce dose 

except linagliptin 

Caution with 

exenatide ER 
Contraindicated in 3B 

Chronic kidney 

disease stages 

4,5 

Contraindicated 

Contraindicat

ed except 

glipizide and 

gliclazide  

Contraindicated Neutral Contraindicated 

Neutral, but must 

reduce dose 

except linagliptin 

Contraindicated Contraindicated 

Gastro-intestinal 

side effects 
Moderate Neutral Neutral Neutral Moderate Neutral Moderate Neutral 

Other side 

effects 
   

Edema and bone 

fracture 
 

Pancreatitis 

Heart failure (not a 

class effect) 

 

Mycotic genital infections, 

fractures, amputations  

Bone Fractures and 

Amputations (may not be a 

class effect) 

Major 

cardiovascular 

events 

Benefit Neutral Neutral Neutral Neutral Neutral Benefit (2 RCT*) 

Benefit 

(2 randomised controlled 

trials*) 

Chronic heart 

failure 
Neutral Neutral Neutral Increased risk Neutral Neutral Neutral 

Benefit 

(2 randomised controlled 

trials†) 

*Reduced risk in RCTs designed for non-inferiority with liraglutide, semaglutide, empagliflozin and canagliflozin  
†Reduced risk in RCT designed for non-inferiority with empagliflozin and canagliflozin 
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