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Forewords

The IDF Diabetes Atlas has been our flagship 
publication since it was first published almost 20 
years ago. Over that time, it has become a trusted 
source of evidence on the impact of diabetes 
worldwide and the publication of each edition is 
eagerly anticipated. Since that first edition in 2000, 
the estimated prevalence of diabetes (type 1 and 
type 2 combined, both diagnosed and undiagnosed) 
in people aged 20–79 years has risen from 151 
million (4.6% of the global population at the time) to 
463 million (9.3%) today. Without sufficient action 
to address the pandemic, we predict 578 million 
people (10.2% of the population) will have diabetes 
by 2030. That number will jump to a staggering 700 
million (10.9%) by 2045.

Diabetes is a serious threat to global health that 
respects neither socioeconomic status nor national 
boundaries. People living with diabetes are at risk of 
developing a number of serious and life-threatening 
complications, leading to an increased need for 
medical care, a reduced quality of life, and undue 
stress on families. Diabetes and its complications, 
if not well managed, can lead to frequent hospital 
admissions and premature death. Globally, diabetes 
is among the top 10 causes of death. 

Despite the stark truth the data represent, there is a 
positive message: with early diagnosis and access 
to appropriate care, diabetes can be managed and 
its complications prevented. Furthermore, type 
2 diabetes can often be prevented and there is 
compelling evidence to suggest it can be reversed 
in some cases.

In recent years, the World Health Organization 
(WHO) and the United Nations (UN) have set 
global targets to encourage action to improve 
care and strengthen healthcare systems. These 
actions include reducing premature death from 
non-communicable diseases (NCDs), including 
diabetes, by 30% by 2030, establishing national 
diabetes plans and achieving universal health 

coverage (UHC) by 2030. These are important steps 
towards guaranteeing access to affordable high-
quality care and alleviating financial catastrophe 
for the close to 580 million who will then be living 
with diabetes. 

However, many countries still lack a national 
diabetes plan, and at least half the world’s 
population does not have full coverage for essential 
health services. Most countries are also falling short 
of the WHO 2025 target of halting the rise of type 
2 diabetes. Urgent national actions are required 
to improve type 2 diabetes prevention and the 
management of all types of diabetes. Governments 
will need to adopt a health-in-all-policies approach 
to secure the best possible care and quality of life 
for people living with diabetes.

In this edition of the IDF Diabetes Atlas, diabetes 
estimates are based on information from 255 data 
sources from 138 countries. The data are robust 
and with each edition our estimates become 
more precise. However, there is still a significant 
number of countries for which high-quality data 
sources on diabetes prevalence are not available. 
Epidemiological studies and reports based on solid 
evidence are necessary to present the true impact 
of diabetes and to help establish targets for national 
and global health. We highly recommend, in 
addition to focussing on prevention and improving 
care, that advocacy strategies seek to mobilise 
resources for further epidemiological research.

We sincerely hope this latest edition of the 
IDF Diabetes Atlas will support IDF Member 
Associations and other key diabetes stakeholders 
to advocate more action to identify undiagnosed 
diabetes, to take further steps to prevent diabetes 
in those at risk, and to improve care for people with 
diabetes. It is our desire that the data published 
herein will help stimulate governments and the 
private sector to take action.

Professor Nam H. Cho
President 2017–2019,

International Diabetes Federation
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Since its first edition, the IDF Diabetes Atlas has 
been among the most quoted sources of information 
on the impact of diabetes and related conditions. 
The use of the IDF Diabetes Atlas information can 
be gauged by, for example, the 102,000 downloads 
of the English version that were made between 
release of the 8th edition in November 2017 and 
June 2019. 

The IDF Diabetes Atlas is, however, not the only 
source of estimates of prevalence and other 
vital statistics on the impact of diabetes. Others 
have used different sources and made different 
assumptions. Unsurprisingly, these sometimes 
differ in the detail of their conclusions. Nevertheless, 
the consistent overall picture is one of a globally 
significant intrusion into the health and wealth of 
individuals, families and nations – an intrusion that, 
with a few notable exceptions, is increasing.

The challenges of estimating the global impact of 
diabetes are considerable and relate to two main 
issues: available data are not homogenous nor are 
they comprehensive. Data heterogeneity results 
from many factors. For example, various diagnostic 
tests are employed for the diagnosis of diabetes 
and the diagnostic criteria used may be based 
on those of WHO or of the American Diabetes 
Association (ADA). These are closely aligned but 
there are differences. Other areas of potential 
heterogeneity are the sampling frames used, the 
responses achieved, the age groups invited, etc., 
the list goes on. 

The lack of comprehensive global data is epitomised 
by the fact that, in the 8th edition of the IDF Diabetes 
Atlas, only 131 out of 221 countries (59%) had quality 
data derived from in-country studies. Estimates for 
the remaining 90 were extrapolated from countries 
deemed to be similar in key respects – an essential 
compromise for global coverage. The improved 
situation for the 9th edition is that 138 out of 211 
countries (65%) had quality data and the rest (73) 
were extrapolated.

Making projections into the future is even more 
perilous than making estimates for the present. 
In making such predictions many factors can be 
taken into account: predicted trends in overweight 
and obesity, for example. In this IDF Diabetes Atlas 
edition, we have taken the view that the fewer 
uncertainties we factor into projections the more 
likely they are to be accurate. The parameters we 
have included in our predictions are the same as 
those used in the previous edition. Reassuringly, 
experience has shown that past attempts to project 
the future of diabetes have been conservative rather 
than excessive. That is the way it should be: we are 
being realistic and not scaremongering.

An immense amount of thought and hard work 
has gone into this edition and I am grateful to my 
colleagues in the Editorial Team and members of 
the IDF Diabetes Atlas Committee for this. This IDF 
Diabetes Atlas is offered for careful and considered 
use in the support of continued and enhanced 
action to improve the lives of people with diabetes 
and those at risk of developing the condition. 

Professor Rhys Williams
Chair,

IDF Diabetes Atlas Committee (9th edition) 
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Summary

Diabetes is a major health issue that has reached 
alarming levels: today, nearly half a billion people 
are living with diabetes worldwide.

The IDF Diabetes Atlas is an authoritative source 
of evidence on the prevalence of diabetes, related 
mortality and diabetes-related health expenditure 
at global, regional and national levels. The IDF 
Diabetes Atlas also serves as a reminder to readers 
of the classification of diabetes and its diagnostic 
criteria. It presents the global picture of diabetes, 
including estimates for each of the seven IDF 
Regions, the impact of diabetes complications 
based on the current literature and, finally, provides 
information on specific actions that can be taken 
on diabetes such as prevention of type 2 diabetes 
and close management of all forms of diabetes to 
avoid subsequent complications.

The credibility of diabetes estimates relies on the 
rigorous methods used for the selection and analysis 
of high-quality data sources. Every two years, 

the IDF Diabetes Atlas Committee – composed 
of thematic experts from each of the seven IDF 
Regions – reviews the methods underlying the 
IDF Diabetes Atlas estimates and projections, and 
available data sources. The methods have been 
explained in detail by Guariguata et al,1 and more 
recently, by Saeedi et al.2 The majority of the data 
sources used are population-based studies that 
have been published in peer-reviewed periodicals. 
Furthermore, information from national health 
surveys, including some of the World Health 
Organization (WHO) STEPwise approach to 
Surveillance (STEPS) are used where they meet 
inclusion criteria.

Findings of the current 9th edition confirm that 
diabetes is one of the fastest growing global health 
emergencies of the 21st century (see Map 1). In 2019, 
it is estimated that 463 million people have diabetes 
and this number is projected to reach 578 million 
by 2030, and 700 million by 2045. Two-thirds of 
people with diabetes live in urban areas and three 
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out of four are of working age. Over four million 
people aged 20–79 years are estimated to die from 
diabetes-related causes in 2019. The number of 
children and adolescents (i.e. up to 19 years old) 
living with diabetes increases annually. In 2019, 
over one million children and adolescents have 
type 1 diabetes. An estimated 136 million people 
over 65 years old have diabetes, and the prevalence 
of diabetes in this age group varies significantly 
between IDF Regions.

This IDF Diabetes Atlas edition also shows 
that hyperglycaemia in pregnancy (HIP) 
affects approximately one in six pregnancies. 
Another cause for alarm is the consistently high 
percentage of people with undiagnosed diabetes 
(overwhelmingly type 2 diabetes), which is currently 
over 50%. This reveals the urgent need to diagnose 
the undiagnosed people with diabetes and provide 
appropriate and timely care for all people with 
diabetes as early as possible. 

The chapter on complications of diabetes is 
based on up-to-date literature and includes 
descriptions of diabetes-related complications 
and co-morbidities. This edition of the IDF Diabetes 
Atlas also emphasises actions that can be taken at 
various levels – such as ensuring evidence is used 
to enhance diabetes management, highlighting 
the important linkages between diabetes and 
universal health coverage (UHC), and improving 
access to insulin – with a view to strengthening 
the global fight to reduce the impact of diabetes for 
individuals, their families and society.

References
1. Guariguata L, Whiting D, Weil C, Unwin N. The International 

Diabetes Federation Diabetes Atlas methodology for 
estimating global and national prevalence of diabetes in 
adults. Diabetes Res Clin Pract. 2011 Dec;94(3):322–32; 
DOI:10.1016/j.diabres.2011.10.040.

2. Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, 
Unwin N, et al. Global and regional diabetes prevalence 
estimates for 2019 and projections for 2030 and 2045: 
results from the International Diabetes Federation Diabetes 
Atlas, 9th edition. Diabetes Res Clin Pract; DOI:10.1016/j.
diabres.2019.107843.
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A proud history of 
information dissemination 
and advocacy

Since its 1st edition was published (2000), the IDF 
Diabetes Atlas has provided robust estimates of 
the prevalence of diabetes by country, IDF Region 
and globally. Since its 2nd edition (2003), it has 
also projected these estimates into the future. In 
doing so it has served as an advocacy tool, not 
only for the quantification of the impact of diabetes 
worldwide, but also for reducing that impact 
through preventive measures aimed at reducing the 
long-term consequences of all types of diabetes as 
well as primary prevention of type 2 diabetes.

In 2000, the global estimate of diabetes prevalence 
in the 20–79 year age group was 151 million, which 
was close to the WHO estimate at the time (150 
million).1 Estimates have since shown alarming 
increases (see Figure 1), tripling to the 2019 estimate 
of 463 million. Projections for the future have clearly 
indicated that the global impact of the diabetes is 
likely to continue increasing considerably.

Estimates
Projections (year made)

Estimates and projections of  
the global prevalence of 
diabetes in the 20–79 year 
age group (millions)

The IDF Diabetes Atlas draws 
attention to the importance and 
growing impact of diabetes in all 
countries and regions.
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The 9th edition of the IDF Diabetes Atlas 
provides continuity with earlier editions in 
relation to the estimation and projection 
methods used, and also incorporates a 
number of innovations.

Previous projections and 
current estimations of diabetes 
prevalence are converging with 
successive editions of the Atlas

The IDF Diabetes Atlas has provided 
essential information on the estimated 
and projected global prevalence of 
diabetes for almost two decades.
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Our vision for the IDF 
Diabetes Atlas 9th edition

Two inter-related objectives comprise the 
shared ambition for the latest edition of the IDF 
Diabetes Atlas:

• Advocacy for the continued and more 
effective use of the IDF Diabetes Atlas and its 
further improvement.

• Achieving a balance between consistency with 
previous editions, and innovation and continued 
development for the 9th edition.

Some minor changes have been made to the 
epidemiological methods used in preparing the 9th 
edition. These are summarised in Chapter 2 and 
are described in detail in a separate publication by 
Saeedi et al.2 New data have been accessed and 
some topics have been introduced for the first time 
(see below). However, the basis on which estimates 
and projections have been calculated in this 
edition remain essentially the same as those used 
in the previous edition. Thus, continuity has been 
maintained and, with certain caveats, conclusions 
about time trends in the global progress of diabetes 
can be made with reasonable confidence.

What’s new in the 9th 
edition?

For this edition, a more extended collection of data 
on the prevalence of diabetes in languages other 
than English was conducted. This has included the 
official United Nations (UN) languages (i.e. Arabic, 
Chinese, French, Russian and Spanish) as well as 
Danish, German and Portuguese.

The troubling emergence of type 2 diabetes in 
children and young people has been recognised 
by including this alongside type 1 diabetes in these 
age groups (Chapter 1) and the impact of childhood 
diabetes, for example on acute complications, has 
been given greater emphasis (Chapter 5).

Estimates of the incidence of diabetes are included 
for the first time, recognising that, given increased 
longevity of people with diabetes, influences on 
prevalence are complex and the global impact 
of diabetes is best assessed using incidence as 
well as prevalence (Chapter 3). Projections of 
hyperglycaemia in pregnancy are also included for 
the first time (also Chapter 3).

Indirect costs for diabetes (Chapter 3) and access 
to insulin, and the implications of universal health 
coverage (UHC), are discussed. The complex 
inter-relationship between diabetes and cancer 
is the subject of a new section (Chapter 5). The 
feasibility of type 2 diabetes prevention is given 
more prominence in this edition (Chapter 6) and the 
aspiration to prevent or delay the type 1 diabetes 
process is also declared in the same chapter.

The importance of the advocacy objective of the 
IDF Diabetes Atlas and related materials is given 
even more emphasis in this edition than previously 
(Chapter 6). For that purpose, a separate Advocacy 
Guide presenting key findings, messages and 
actions is also available in all of the UN languages, 
serving as a stimulus to the use of the IDF Diabetes 
Atlas data for advocacy purposes.
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How to read this IDF 
Diabetes Atlas

Although it might be tempting to focus solely 
on the figures for a given country or IDF Region, 
other factors need be taken into account when 
interpreting the IDF Diabetes Atlas estimates and 
any differences from those given in the previous 
edition. Possible reasons for significant differences 
between the 8th (2017) and 9th edition (2019) 
figures are:

• The inclusion of new studies for some countries 
without in-country data sources in the previous 
edition.a

• In the case of extrapolated prevalence estimates 
for countries without in-country data, the 
inclusion of new studies for those countries used 
for the extrapolations.

a The list of studies used as the basis of estimates, and those considered 
but not used, can be found at: www.diabetesatlas.org. 

• Changes in study selection from the previous 
edition as a result of an updated analytical 
hierarchy process (AHP) scoring (see Chapter 2).

• The exclusion of specific WHO STEPS surveys 
included in the previous edition, as a result of 
emerging concerns about their validity (see 
Chapter 2).

It must be stressed that any differences between 
the 8th and 9th edition estimates are unlikely to have 
occurred as a result of epidemiological changes 
between 2017 and 2019 but, rather, are attributable 
to the period of time between the dates on which 
individual data sets were collected. The latter is 
typically more than two years.

References
1. King H, Aubert RE, Herman WH. Global burden of 

diabetes, 1995–2025: prevalence, numerical estimates, 
and projections. Diabetes Care. 1998 Sep;21(9):1414–31; 
DOI:10.2337/diacare.21.9.1414.

2. Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, 
Unwin N, et al. Global and regional diabetes prevalence 
estimates for 2019 and projections for 2030 and 2045: 
results from the International Diabetes Federation Diabetes 
Atlas, 9th edition. Diabetes Res Clin Pract. doi:https://doi.
org/10.1016/j.diabres.2019.107843
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Osarenkhoe Ethel Chima-Nwogwugwu from Lagos, Nigeria, lives with type 2 diabetes 

1 WHAT IS 
DIABETES?



Key messages

Diabetes is a serious, long-term condition that 
occurs when the body cannot produce any 
or enough insulin or cannot effectively use 
the insulin it produces. The main categories 
of diabetes are type 1, type 2 and gestational 
diabetes mellitus.

Type 1 diabetes is the major cause of diabetes 
in childhood but can occur at any age. At 
present, it cannot be prevented. People with 
type 1 diabetes can live healthy and fulfilling lives 
but only with the provision of an uninterrupted 
supply of insulin, education, support and blood 
glucose testing equipment.

Type 2 diabetes accounts for the vast majority 
(around 90%) of diabetes worldwide. It can be 
effectively managed through education, support 
and adoption of healthy lifestyles, combined 
with medication as required. Evidence exists that 
type 2 diabetes can be prevented and there is 
accumulating evidence that remission of type 2 
diabetes may be possible for some people. 

‘Prediabetes’ is a term increasingly used for 
people with impaired glucose tolerance and/
or impaired fasting glucose. It signifies a risk of 
the future development of type 2 diabetes and 
diabetes-related complications.

Pregnant women with gestational diabetes 
mellitus can have babies that are large 
for gestational age, increasing the risk of 
pregnancy and birth complications both for 
the mother and baby. 



Note: The American Diabetes Association (ADA)2 recommends diagnosing ‘prediabetes’ with HbA1c values between 39 and 47 mmol/mol (5.7–6.4%) 
and impaired fasting glucose when the fasting plasma glucose is between 5.6 and 6.9mmol/L (100–125mg/dL).

Modified diagnostic criteria for diabetes1

mmol/L

mmol/L

mmol/L

mmol/L
and

mmol/L

mmol/L

mmol/mol

IMPAIRED GLUCOSE 
TOLERANCE (IGT) 
should be diagnosed if BOTH 
of the following criteria are met

 and

FASTING 
PLASMA GLUCOSE

RANDOM
PLASMA GLUCOSE

(126 mg/dL)

(140–200mg/dL)

HbA1c 

TWO-HOUR 
PLASMA GLUCOSE 

after 75g oral glucose load 
(oral glucose tolerance test (OGTT)) 

in the presence of symptoms 
of hyperglycaemia

and if measured

IMPAIRED FASTING 
GLUCOSE (IFG) 

should be diagnosed if the first or 
both of the following are met

(110–125mg/dL)

(140mg/dL)

6.1–6.9

< 7.8

< 7.0

≥ 7.8     < 11.1

Note: The American Diabetes Association (4) recommends diagnosing prediabetes with HbA1c values between 39 and 47 mmol/
mol (5.7%–6.4%) and IFG when the fasting plasma glucose is between 5.6 and 6.9mmol/L (100–125mg/dL).

or

or

or

DIABETES 
should be diagnosed if ONE 
OR MORE of the following 

criteria are met

(126 mg/dL)

(200mg/dL)

(200mg/dL)

(equivalent to 6.5%)

≥ 7.0

≥ 11.1

> 11.1

≥ 48

mmol/mol

Figure 1.1

Fasting is defined as no caloric intake for at least 8 hours.
The HbA1c test should be performed in a laboratory using a method that is NGSP-certified and standardised to the Diabetes Control and Complications 
Trial assay.
The 2-hour postprandial glucose test should be performed using a glucose load containing the equivalent of 75g anhydrous glucose dissolved in water.

12 IDF Diabetes Atlas  |  9th edition

Chapter 1 
What is diabetes?

Diabetes mellitus, more simply called diabetes, is 
a serious, long-term (or ‘chronic’) condition that 
occurs when there are raised levels of glucose in a 
person’s blood because their body cannot produce 
any or enough of the hormone insulin, or cannot 
effectively use the insulin it produces.

Insulin is an essential hormone produced in the 
pancreas. It allows glucose from the bloodstream 
to enter the body’s cells where that glucose is 
converted into energy. Insulin is also essential for 
the metabolism of protein and fat. A lack of insulin, 
or the inability of cells to respond to it, leads to high 
levels of blood glucose (hyperglycaemia), which is 

the clinical indicator of diabetes. The threshold 
levels for the diagnosis of diabetes can be found 
in Figure 1.1.

Insulin deficit, if left unchecked over the long term, 
can cause damage to many of the body’s organs, 
leading to disabling and life-threatening health 
complications such as cardiovascular diseases 
(CVD), nerve damage (neuropathy), kidney 
damage (nephropathy) and eye disease (leading 
to retinopathy, visual loss and even blindness). 
However, if appropriate management of diabetes 
is achieved, these serious complications can be 
delayed or prevented altogether.



Excessive thirst

TYPE 1 
DIABETES

Lack of energy, 
fatigue

Constant 
hunger

Sudden weight 
loss

BedwettingBlurred vision

Frequent 
urination

The typical symptoms of type 1 diabetesFigure 1.2

13IDF Diabetes Atlas  |  9th edition

W
ha

t i
s 

di
ab

et
es

?
C

ha
pt

er
 1

Type 1 diabetes

Type 1 diabetes is caused by an autoimmune 
reaction in which the body’s immune system 
attacks the insulin-producing beta cells of the 
pancreas. As a result, the body produces very little 
or no insulin. The causes of this destructive process 
are not fully understood but a likely explanation 
is that the combination of genetic susceptibility 
(conferred by a large number of genes) and an 
environmental trigger, such as a viral infection, 
initiate the autoimmune reaction. Toxins or some 
dietary factors have also been implicated.3,4 The 
condition can develop at any age, although type 1 
diabetes occurs most frequently in children and 
young people. Type 1 diabetes is one of the most 
common chronic diseases in childhood, although 
type 2 diabetes is also seen in older children, and 
is on the increase due to childhood overweight and 
obesity becoming more common.

People with type 1 diabetes need daily insulin 
injections to maintain a glucose level in the 
appropriate range. Without insulin, they would not 
survive. However, with appropriate daily insulin 
treatment, regular blood glucose monitoring, 
education and support, they can live healthy lives 
and delay or prevent many of the complications 
associated with diabetes.

Following a structured self-management plan – 
comprising insulin use, blood glucose monitoring, 
physical activity and a healthy diet – is especially 

difficult in early childhood as well as in adolescence. 
In many countries, especially in economically 
disadvantaged families, access to insulin and self-
care tools, including structured diabetes education, 
can be limited. This may lead to severe disability 
and early death as a result of harmful substances 
known as ‘ketones’ building up in the body (diabetic 
ketoacidosis, DKA).

Living with type 1 diabetes remains a challenge 
for a child and the whole family, even in countries 
with access to multiple daily injections or an insulin 
pump, glucose monitoring, structured diabetes 
education and expert medical care. Besides the 
acute complications of hypoglycaemia (abnormally 
low blood glucose) and DKA, poor metabolic 
control may lead to poor growth and the early onset 
of circulatory (or ‘vascular’) complications.

The typical symptoms of type 1 diabetes are listed 
in Figure 1.2. The classic clinical picture of excessive 
thirst (polydipsia), frequent urination (polyuria) and 
weight loss may however not be present and the 
diagnosis may be delayed or even missed entirely.

Even in countries with universal health coverage 
(UHC), diagnosis of type 1 diabetes may be 
delayed until the first hospital admission for DKA, 
sometimes with fatal results.

In the United Kingdom around a quarter of first 
diagnoses of type 1 diabetes are made in the 
presence of DKA.5 Similar situations are found in 
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France,6 Poland,7 the United States of America8 
and many other countries, prompting campaigns 
to increase awareness of type 1 diabetes 
among parents, school teachers and healthcare 
professionals.9 The latter include advocacy for 
‘on-the-spot’ blood glucose measurement in 
an unwell child with no obvious diagnosis. The 
frequency of a delayed diagnosis until the first 
episode of DKA in countries without UHC is 
unknown but likely to be worse than documented 
examples,10 and it is thought many children must die 
misdiagnosed as having another condition.

Type 1 diabetes is diagnosed by an elevated blood 
glucose concentration (Figure 1.1) in the presence of 
some or, rarely, all of the symptoms listed in Figure 
1.2. However, diagnosing the type of diabetes is 
sometimes difficult and additional testing may be 
required to distinguish between type 1 and type 2 
diabetes or other forms of diabetes, particularly the 
so-called ‘monogenic’ types.11

The incidence of type 1 diabetes is increasing 
worldwide, but there is considerable variation by 
country with some regions of the world having much 
higher incidence than others. The reasons for this 
are unclear but the rapid increase over time must 
be due to non-genetic, probably environmental 
and perhaps lifestyle related changes,4 such as 
rapid weight gain and/or inappropriate feeding in 
infancy.12,13 The decreasing incidence of infections 
in western countries (the ‘hygiene hypothesis’)14 
has also been suggested as a risk factor for 
the condition.

Type 2 diabetes

In type 2 diabetes, hyperglycaemia is the result, 
initially, of the inability of the body’s cells to respond 
fully to insulin, a situation termed ‘insulin resistance’. 
During the state of insulin resistance, the hormone is 
ineffective and, in due course, prompts an increase 
in insulin production. Over time, inadequate 
production of insulin can develop as a result of 
failure of the pancreatic beta cells to keep up with 
demand. Type 2 diabetes is most commonly seen 
in older adults, but is increasingly seen in children 
and younger adults owing to rising levels of obesity, 
physical inactivity and inappropriate diet.

Type 2 diabetes may present with symptoms 
similar to those of type 1 diabetes but, in general, 
the presentation of type 2 diabetes is much less 
dramatic and the condition may be completely 

symptomless. Also, the exact time of the onset of 
type 2 diabetes is usually impossible to determine. 
As a result, there is often a long pre-diagnostic 
period and as many as one-third to one-half of 
people with type 2 diabetes in the population 
may be undiagnosed. When unrecognised for a 
prolonged time, complications such as retinopathy 
or a lower-limb ulcer that fails to heal may be present 
at diagnosis.15,16 The causes of type 2 diabetes are 
not completely understood but there is a strong 
link with overweight and obesity, and increasing 
age, as well as with ethnicity and family history. As 
with type 1 diabetes, type 2 diabetes results from 
a combination of multi-gene predisposition and 
environmental triggers.

The cornerstone of type 2 diabetes management is 
the promotion of a lifestyle that includes a healthy 
diet, regular physical activity, smoking cessation 
and maintenance of a healthy body weight. As a 
contribution to improving the management of type 2 
diabetes, in 2017 IDF issued the IDF Clinical Practice 
Recommendations for Managing Type 2 Diabetes in 
Primary Care.17 If attempts to change lifestyle are 
not sufficient to control blood glucose levels, oral 
medication is usually initiated with metformin as 
the first-line medicine. If treatment with a single 
antidiabetic medication is not sufficient, a range 
of combination therapy options are now available 
(e.g. sulphonylureas, dipeptidyl peptidase 4 (DPP-
4) inhibitors, glucagon-like peptide 1 (GLP-1) 
analogues). When oral medications are unable to 
control hyperglycaemia to recommended levels, 
insulin injections may be necessary.

Beyond the control of raised glucose levels, it is vital 
to manage blood pressure and blood lipid levels 
and to assess metabolic control on a regular basis 
(at least annually). This will enable screening for the 
development of renal complications, retinopathy, 
neuropathy, peripheral arterial disease and foot 
ulceration. With regular check-ups and effective 
lifestyle management – and medication as needed 
– people with type 2 diabetes can lead long and 
healthy lives.

Globally, the prevalence of type 2 diabetes is high 
and rising across all regions. This rise is driven 
by population aging, economic development 
and increasing urbanisation leading to more 

Type 2 diabetes is the most common 
type of diabetes, accounting for 
around 90% of all diabetes worldwide.
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sedentary lifestyles and greater consumption of 
unhealthy foods linked with obesity.18 However, the 
beneficial results of early detection, more effective 
treatment and the resulting longer survival are also 
contributing to the rise in prevalence.

As previously mentioned, type 2 diabetes has also 
become a concern in children and young people 
as a result of an increasing prevalence of obesity. 
Unfortunately, population-based studies in this area 
are scarce and there is a large variety in methods 
and general quality of published observations.19 
Nevertheless, it is clear that type 2 diabetes is 
particularly prevalent in some groups such as 
Pima, Navajo and Canadian First Nation people and 
those of Asian and Afro-American descent. In these 
groups, and among American-Hispanic, Japanese 
and Chinese children, type 2 diabetes appears to 
be on the increase, whereas no increase is seen 
in non-Hispanic white children, which probably 
reflects varying genetic susceptibility.20,21 Females 
are more commonly affected by type 2 diabetes in 
all groups.20

Impaired glucose tolerance 
and impaired fasting 
glucose

Impaired glucose tolerance (IGT) and impaired 
fasting glucose (IFG) are conditions of raised 
blood glucose levels above the normal range and 
below the recommended diabetes diagnostic 
threshold (see Figure 1.1). The terms ‘prediabetes’, 
‘non-diabetic hyperglycaemia’,22 ‘intermediate 
hyperglycaemia’ are in use as alternatives.1

The importance of IGT and IFG is three-fold: first, 
they signify a risk of the future development of 
type 2 diabetes;23–25 second, IGT and IFG denote 
an already heightened risk of CVD;26,27 and, third, 
their detection opens the door to interventions 
that can lead to the prevention of type 2 diabetes 
(see Chapter 6).28 However, current evidence on 
prevention relates to isolated IGT and combined 
IGT and IFG but not, as yet, to isolated IFG.29

Progression from IGT and IFG to type 2 diabetes 
is linked to severity ( judged by the extent of 
hyperglycaemia) along with risk factors such as age 
and weight.30 The cumulative incidence of type 2 
diabetes progression five years after diagnosis of 
IGT or IFG is estimated to be between 26% and 
50% respectively.24

The 8th edition of the IDF Diabetes Atlas drew 
attention to the importance of these categories 
and also highlighted the lack of information on their 
prevalence;31 only 47 countries had high quality 
data sources on IGT. The number of countries with 
high quality studies on IFG prevalence was even 
lower and it was not considered in the 8th edition. 
The situation has not improved sufficiently for it to 
feature in this current edition.

Diagnostic criteria for 
diabetes

The footnote on Figure 1.1 mentions the American 
Diabetes Association (ADA) inclusion of HbA1c 
as part of the diagnostic criteria of diabetes and 
prediabetes. The World Health Organization (WHO) 
supports the use of HbA1c >6.5% for diabetes 
diagnosis but not for intermediate hyperglycaemia, 
on the grounds that quality-assured HbA1c 
measurement is not available on a global scale.1 
Currently, WHO and IDF recommend two-hour oral 
glucose tolerance test (OGTT) for the detection 
of IGT and IFG. However, there is accumulating 
evidence for the use of one-hour OGTT as a 
more sensitive method capable of identifying 
intermediate hyperglycaemia at an earlier time 
point.32

For type 1 diabetes, in the presence of symptoms 
(e.g. polyuria, polydipsia and unexplained weight 
loss) the diagnosis can be made without OGTT if 
the following are present: a random venous plasma 
glucose concentration ≥ 11.1 mmol/l or a fasting 
plasma glucose concentration ≥ 7.0 mmol/l (whole 
blood ≥ 6.1 mmol/l or HbA1c ≥ 6.5%).

Hyperglycaemia in 
pregnancy

According to WHO and the International 
Federation of Gynaecology and Obstetrics (FIGO), 
hyperglycaemia in pregnancy (HIP) can be 
classified as either gestational diabetes mellitus 
(GDM) or diabetes in pregnancy (DIP).33,34 GDM 
is diagnosed for the first time during pregnancy 
and may occur anytime during pregnancy (most 

Most guidelines use the standard 
diagnostic criteria proposed by the 
IDF and World Health Organization
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likely after 24 weeks).35 DIP applies to pregnant 
women who have previously known diabetes or 
have hyperglycaemia that was first diagnosed 
during pregnancy and meets WHO criteria of 
diabetes in the non-pregnant state. DIP may also 
occur at any time during pregnancy, including the 
first trimester.34 It has been estimated that most  
(75–90%) cases of HIP are GDM.36

An OGTT is recommended for the screening of 
GDM between the 24th and 28th week of pregnancy, 

but for high-risk women the screening should be 
conducted earlier in pregnancy.37 The diagnostic 
criteria for GDM vary and remain controversial, 
complicating the comparison of research data. 
There has been a move towards the diagnostic 
criteria advocated by International Association 
of the Diabetes and Pregnancy Study Groups 
(IADPSG)/WHO33,38 and this has resulted in a 
general increase in the overall prevalence of GDM. 
Typically, an OGTT is performed by measuring the 
plasma glucose concentration while fasting and one 
or two hours after ingesting 75 grams of glucose. 
Table 1.1 lists the most commonly used screening 
methods for estimating gestational diabetes around 
the world, based on universal screening using a 
fasting 75-gram OGTT with serum glucose levels 
measured at 0, 1 and 2 hours. A 3-hour 100-gram 
OGTT is also described but not commonly used.

Criteria
Fasting 1-hour 2-hour 3-hour

mg/dL mmol/L mg/dL mmol/L mg/dL mmol/L mg/dL mmol/L

ADA/ACOGiii 200339 
20182

95 5.3 180i 10.0i 155 8.6 140 7.8

ADIPS 201440 92 5.1 180i 10.0i 153 8.5 – –

Diabetes Canada 
Clinical Practice 
Guidelinesiv

201841 95 5.3 – 10.6 – 9.0 – –

DIPSIv 201442 – – – – 140 7.8 – –

EASD 199143 110i/126 6.1i/7.0 – – 162i/180 9.0i/10.0 – –

FIGO 201534 92 5.1 180i 10.0i 153 8.5 – –

WHO 199844 110ii/126 6.1ii/7.0 – – 120ii/140 6.7ii/7.8 – –

WHO 201333 92 5.1 180i 10.0i 153 8.5 – –

IADPSG 201040 92 5.1 180i 10.0i 153 8.5 – –

NICE 201545 – 5.6 – – – 7.8 – –

Note: ADA: American Diabetes Association; ACOG: American College of Obstetricians and Gynaecologists; DIPSI: Diabetes Canada Clinical Practice 
Guidelines Diabetes in Pregnancy Society Group India; EASD: European Association for the Study of Diabetes; FIGO: International Federation 
of Gynaecology and Obstetrics; ADIPS: Australasian Diabetes in Pregnancy Society; WHO: World Health Organization; IADPSG: International 
Association of the Diabetes and Pregnancy Study Groups; NICE: National Institute for Health and Care Excellence.

i There are no established criteria for the diagnosis of diabetes mellitus in pregnancy based on the 1-h post-load value.
ii Refers to whole blood glucose level.
iii Recommends either the IADPSG one-step or two-step approach; initial screening by measuring plasma or serum glucose concentration after 

1 h 50g oral glucose load (GCT). Those exceeding the cut-off perform either a 100g OGTT or 75g OGTT, requiring two or more venous plasma 
concentrations to be met or exceed the threshold.

iv Listed is the preferred approach, the alternate approach is the IADPSG uses a non-fasting 75g OGTT.
v Uses a non-fasting 75g OGTT.

Overt symptoms of hyperglycaemia 
during pregnancy are rare and may 
be difficult to distinguish from normal 
pregnancy symptoms.
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Besides those women with hyperglycaemia 
early in pregnancy, GDM arises in women with 
insufficient insulin secretory capacity to overcome 
the diminished action of insulin (insulin resistance) 
due to hormone production by the placenta.39 Risk 
factors for GDM include older age, overweight 
and obesity, previous GDM, excessive weight gain 
during pregnancy, a family history of diabetes, 
polycystic ovary syndrome, habitual smoking and 
a history of stillbirth or giving birth to an infant with 
a congenital abnormality. GDM is more common in 
some ethnic groups.

GDM usually exists as a transient disorder during 
pregnancy and resolves once the pregnancy ends. 
However, pregnant women with hyperglycaemia 
are at higher risk of developing GDM in subsequent 
pregnancies. In addition, the relative risk of 
developing type 2 diabetes is particularly high at 
3–6 years after GDM and at less than 40 years of 
age. The increased risks remain markedly elevated 
thereafter.46 Considering the high risk of early onset 
type 2 diabetes and the fact that early onset type 2 
diabetes predisposes to high CVD risk, any lifestyle 
intervention should be started within three years 
after the index pregnancy in order to achieve the 
maximum benefit for the prevention of diabetes.46,47 

Babies born to mothers with GDM also have a 
higher lifetime risk of obesity and developing type 2 
diabetes themselves.48

Women with hyperglycaemia detected during 
pregnancy are at greater risk of adverse pregnancy 
outcomes. These include high blood pressure 
and a large baby for gestational age (termed 
‘macrosomia’), which can make a normal birth 
difficult and hazardous, with the baby more prone 
to fractures and nerve damage. Identification of 
hyperglycaemia in pregnancy combined with good 
control of blood glucose during pregnancy can 
reduce these risks. Women of child-bearing age 
who are known to have diabetes prior to pregnancy 
should receive pre-conception advice, higher dose 
folic acid treatment, medication review, intensive 
diabetes management and a planned approach to 
pregnancy. All women who have HIP – be it GDM, 
previously undiagnosed HIP or existing and known 
diabetes – require optimal antenatal care and 

appropriate assistance in postnatal management. 
Women with hyperglycaemia during pregnancy 
may be able to control their blood glucose levels 
through a healthy diet, moderate exercise and blood 
glucose monitoring. Interaction with healthcare 
professionals is important to support their self-
management and also to identify when medical 
(e.g. prescription of insulin or oral medications) or 
obstetric intervention is needed.

Other types of diabetes

The recently published WHO report on the 
classification of diabetes mellitus49 lists a number 
of ‘other specific types’ [of diabetes] including 
monogenic diabetes and what was once termed 
‘secondary diabetes’.

Monogenic diabetes, as the name implies, results 
from a single gene rather than the contributions of 
multiple genes and environmental factors as seen 
in type 1 and type 2 diabetes. Monogenic diabetes 
is much less common and represents 1.5–2% of all 
cases, though this may well be an underestimate. 
It is often misdiagnosed as either type 1 or type 2 
diabetes.50

These monogenic forms present a broad spectrum, 
from neonatal diabetes mellitus (sometimes called 
‘monogenic diabetes of infancy’), maturity onset 
diabetes of the young (MODY) and rare diabetes-
associated syndromic diseases.51 Although rare, 
these can serve as ‘human knockout models’ 
providing insight into diabetes pathogenesis.52

From a clinical perspective, the exact diagnosis 
of the monogenic forms of diabetes is important 
because in some instances therapy can be tailored 
to the specific genetic defect.50 Further distinction 
between the fourteen different sub-types of MODY 
leads not only to differences in clinical management 
but different predictions of complication risk. In 
recent years, with the accumulation of whole 
genome genetic studies, an increasing number of 
monogenic forms of diabetes is being discovered51,53 

thus the true prevalence of these types may 
be underestimated.
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Diabetes can also arise as a consequence of other conditions. These other specific types of diabetes are 
listed below, in accordance with the most recent WHO diabetes classification.49

Other specific types of diabetes49Figure 1.3

Diabetes that is caused by 
diseases of the exocrine pancreas, 

such as pancreatitis, trauma, 
infection, pancreatic cancer 

and pancreatectomy.

Note: newly diagnosed diabetes cases that are not able to be classified in any of the categories that were described in this chapter, are 
designated as ‘unclassified diabetes’.

Diabetes due to endocrine 
disorders that cause excess 
secretion of hormones that 
antagonize insulin.

Drug and chemical-induced 
diabetes from drugs that disrupt 

insulin secretion or insulin action.

Infection-related diabetes 
that is caused by viral 
infection associated with 
beta cell destruction.

Uncommon specific forms of immune-
mediated diabetes (e.g. immunological 

disorders other than those that cause 
type 1 diabetes).

Other genetic syndromes sometime 
associated with diabetes (i.e. Prader-
Willi syndrome, Down’s syndrome, 
Friedreich’s ataxia).
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2 METHODS



Key messages

255 data sources – mainly peer-reviewed 
published studies – from 138 countries were 
selected to estimate diabetes prevalence in 
the current IDF Diabetes Atlas.

Data from other sources, such as national 
reports, have also been included but only, 
as for the peer-reviewed publications, after 
rigorous scrutiny of their quality.

Data sources are from countries that account 
for over 93% of the global population.

Future projections have been calculated 
using the United Nations population 
predictions and degree of urbanisation. They 
do not, however, take into account any likely 
changes in overweight and obesity.
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Gathering and selecting 
data sources
The data used for the estimation of diabetes 
prevalence in this edition of the IDF Diabetes Atlas 
came from a variety of sources. The vast majority 
were extracted from peer-reviewed publications 
and national health surveys including the WHO 
STEPwise approach to surveillance (STEPS) 
studies, where appropriate.1 Data from other 
official sources such as ministries of health and 
reports from health regulatory bodies were also 
used, providing there was sufficient information to 
assess their quality. Data sources with sufficient 
methodological information on key areas of interest, 
such as method of diagnosis, representativeness 
of the sample, and at least three age-specific 
estimates, were included. Data sources published 
before 1990 were excluded.

WHO STEPS studies that have been recently 
reported to present overestimated diabetes 
prevalence2 were excluded from this edition of the 
IDF Diabetes Atlas. The excluded STEPS surveys 
are those for the following countries: Bermuda, 
Cambodia, Ethiopia, Mongolia, Rwanda and Togo. 

Furthermore, territories that are not part of the 
current World Bank list of countriesa were excluded. 
As a result, this edition presents data for 211 
countries and territories compared to the previous 
edition, which had 221. The territories excluded are: 
Anguilla, Cook Islands, French Guiana, Guadeloupe, 
Martinique, Montserrat, Niue, Reunion, Tokelau and 
Western Sahara.

In addition, data sources published between 
January 2017 and December 2018 were screened 
and added to the existing database if they met the 
inclusion criteria mentioned below. This added 
40 data sources from 31 countries to the existing 
database (Map 2.1).

To evaluate the quality of available data, each data 
source was scored, as in the previous IDF Diabetes 
Atlas editions, using an analytical hierarchy process 
(AHP)3 taking into account the criteria mentioned 
in Figure 2.1. In this figure, the classification 
possibilities for each of the criteria are presented, 
arranged from the highest to the lowest degree of 
preference. In total, 255 out of 769 data sources 
(33.2%) met the rigorous inclusion criteria of this 
9th edition.

a World Bank Group. Countries and economies. Available from:  
https://data.worldbank.org/country.

Countries and territories with data sources on diabetesMap 2.1

Countries with in-country 
data sources

Countries without  
in-country data sources

Chapter 2 
Methods

https://data.worldbank.org/country
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The final score of a data source is the summary of 
all scores on the five criteria mentioned in Figure 2.1. 
Data sources that received a score over a certain 
threshold (agreed in consensus with members of 
the IDF Diabetes Atlas Committee) were used to 
generate the estimates and projections. Preference 
was given to data sources that were nationally 
representative, conducted in the past five years, 
published in peer-reviewed journals and were 
based on the objective measurement of diabetes 
status (rather than self-reporting).b

Estimating diabetes 
prevalence and projections 
for the future

After the selection of data sources, age- and sex-
specific diabetes prevalence was estimated using 
a generalised linear regression model. If more than 
one data source was available for an individual 
country, the country level diabetes estimates were 
derived using an average of the data sources, 
weighted by the quality score of each data source 
based on the AHP scoring. Therefore, higher 
quality studies contribute more to the final country 

b Data sources used in this edition can be found in the IDF Diabetes 
Atlas website (https://www.diabetesatlas.org). 

estimate than the studies with lower scores. The 
details of the generalised linear regression model 
are described in a previous publication4 and any 
changes and developments of the methods are 
summarised more recently by Saeedi et al.5

For each country, the age- and sex-specific 
diabetes estimates were generated accounting 
for diabetes prevalence differences in urban and 
rural areas. This was achieved by updating urban 
to rural diabetes prevalence ratios according to the 
weighted average of the ratios reported in different 
data sources in the 19 economic regions (i.e. IDF 
Region and World Bank income classification). 
The number of data sources selected to estimate 
diabetes prevalence and projections was 255, 
emanating from 138 countries and territories.

The 2019 population data from the United Nations 
Population Division (UNPD)6 were used in 
estimating the number of people with diabetes. In 
order to project diabetes estimates forward to the 
years 2030 and 2045, population projections for 
2030 and 2045 from the UNPD were used. The 2030 
and 2045 diabetes projections assume that diabetes 
prevalence does not change for each age group, 
but takes into account the changes in population 
age structure and degrees of urbanisation.7 This 
is likely to underestimate diabetes prevalence as 

Classification of diabetes data sourcesFigure  2.1 

Type of publication

• Peer-reviewed publication
• National health survey
• Other official report or publication 

by a health regulatory body
• Unpublished study

i HbA1c is classified as least preferred because quality-assured HbA1c measurement is not available on a global scale.

Method of diabetes diagnosis

• Oral glucose tolerance test (OGTT)
• Fasting blood glucose (FBG)
• Self-reported diabetes
• Medical record or clinical diagnosis
• Haemoglobin A1c (HbA1c)i

Sample size

• Equal to or greater than 5000 people
• 1500 to 4999 people
• 700 to 1499 people
• Less than 700 people

Representativeness  
of study sample
• Nationally representative
• Regionally representative
• Locally representative
• Ethnic (or other) specific 

group representativeAge of the data source  
(i.e. time since study conducted)

• Less than 5 years
• 5 to 9 years
• 10 to 19 years
• 20 or more years

https://www.diabetesatlas.org
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it does not take into account changes in obesity 
and other risk factors that might result in a higher 
diabetes incidence. However, estimating diabetes 
projections for 2030 and 2045 in this way allows 
comparison with projections made, for the same 
years, in previous editions of the IDF Diabetes Atlas.

Any increase or decrease in diabetes prevalence in 
specific countries in this edition compared to the 
previous editions of the IDF Diabetes Atlas is usually 
the result of updates or changes in data sources, 
and may not be a complete or precise reflection of 
actual changes in diabetes prevalence occurring 
in that country.

Extrapolating data

A significant number of countries (73 countries, 
35%) do not have in-country data sources on 
diabetes prevalence that fulfil the IDF Diabetes 
Atlas inclusion criteria. Under such circumstances, 
estimates were generated by extrapolation using 
diabetes prevalence data from countries that are 
similar in terms of ethnicity,8 language,9 World 
Bank income classification10 and geographical 
proximity. Naturally, extrapolated estimates are 
less reliable than estimates based on national data 
sources, and should therefore be interpreted with 
caution. Countries with extrapolated estimates 
are designated in the country summary table 
(Appendix) and Map 2.1. This data heterogeneity 
emphasises the importance of conducting high 
quality studies that help to address gaps in diabetes 
prevalence information.

Estimating confidence 
intervals

Confidence intervals are provided to indicate the 
degree of uncertainty around each of the estimates. 
In order to calculate these, two separate analyses 
were performed: a bootstrap analysis and a 
simulation study. These procedures are described 
more fully elsewhere.5

The confidence interval for each age group, sex and 
country was constructed based on the maximum 
and minimum values derived during both bootstrap 
and simulation analyses (Figure 2.2).

Age-adjusted comparative 
estimates

To compare diabetes prevalence between countries, 
age-adjusted comparative estimates were 
calculated. These were produced by standardising 
each country’s 2019 prevalence estimate to the age 
structure of the world population.11 This removed 
the effect of differences in age structure between 
countries, making this a suitable measure for 
comparisons. The age-adjusted comparative 
diabetes prevalence in 2030 and 2045 was 
calculated using the UN projected global age 
structures for 2030 and 2045, respectively.6

Estimating undiagnosed 
diabetes

The prevalence of undiagnosed diabetes can only 
be estimated from population-based studies that 
include testing of blood glucose or haemoglobin 
A1c (HbA1c). For countries with data sources on 
undiagnosed diabetes, the weighted average of the 
estimates from their data sources was calculated, 
where weights corresponded to the quality score 
of the respective studies. However, in countries 
without relevant in-country data sources, a random 
effect generalised linear regression model was 
used and prevalence of undiagnosed diabetes was 
calculated based on the estimates from countries 
with in-country data sources within the same IDF 
Region and World Bank income group (Map 2.2).

Bootstrap and simulation analysisFigure 2.2
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 2Estimating the incidence 
and prevalence of type 1 
diabetes in children and 
adolescents

The incidence and prevalence estimates of type 
1 diabetes in children and adolescents (0–14 and 
0–19 years of age) were produced by researchers 
from Queen’s University, Belfast.12

The scientific literature was searched, without 
language restrictions, for data sources that 
contained population-based studies on type 1 
diabetes incidence (new cases each year) or 
prevalence (existing total cases) in children and 
adolescents aged up to 20 years. If more than one 
study was available for a country, the following 
criteria were applied to select the most suitable: 
recent; population-based studies; high (≥90%) 
ascertainment level; covering a large part of the 
country; providing age- and sex-specific rates; and 
including the age ranges 0–14 and 15–19 years. 
For some countries where two or more studies 
met these criteria to an equal extent, results were 
combined by averaging age- and sex-specific rates. 

The 67 studies used in the analysis provided data 
for incidence rates in 94 countries (see Map 2.3).

If a country did not have any information available, 
the incidence rate for ages under 15 years was 
estimated using data from a similar country, 
based on geographical proximity, income and 
ethnicity. For ages 15–19 years, the incidence rate 
was estimated using the average regional ratio of 
incidence rates in the 15–19 years and 0–14 years 
age groups.

Prevalence estimates were then derived from 
these incidence rates and both were applied to 
UN population estimates for respective countries 
to obtain estimates of the numbers of incident 
and prevalent cases. However, particularly in 
low-income countries, there was a need to adjust 
prevalence estimates derived from the incidence 
rates to allow for case fatality. A mortality-adjusted 
prevalence was calculated for each country, based 
on a standardised mortality ratio for people with 
type 1 diabetes predicted from the country’s infant 
mortality rate (IMR) and using a relationship 
derived in a systematic review of mortality studies 
in children with type 1 diabetes.13 IMR data were 
obtained from the WHO Global Health Observatory 

Countries and territories with data sources on the proportion of  
adults (20–79 years) with undiagnosed diabetes

Map 2.2

Countries with in-country 
data sources

Countries without  
in-country data sources
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data repository.14 For countries not included in the 
repository, the Central Intelligence Agency World 
Factbook,15 UN country profile16 or IndexMundi17 
were used.

Estimating the prevalence 
of impaired glucose 
tolerance

Data sources for impaired glucose tolerance (IGT) 
prevalence were identified and selected according 
to the previously described criteria. The urban and 
rural IGT prevalence ratios were updated according 
to the weighted average of the ratios reported in 
various data sources from 19 economic regions (i.e. 
IDF Region and World Bank income classification). 
A generalised linear regression model was used to 
estimate prevalence of IGT by country. The number 
of studies that satisfied the selection criteria was 
limited to 62 studies (from 49 countries). IGT 
prevalence estimates for the remaining countries 
were extrapolated from countries deemed to be 
similar, as for total diabetes prevalence (Map 2.4).

Countries and territories with data sources available on the incidence of type 1 
diabetes in children and adolescents (0–19 years)

Map 2.3

Countries with in-country 
data sources

Countries without  
in-country data sources
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 2Estimating the prevalence 
of hyperglycaemia in 
pregnancy

Data sources reporting age-specific prevalence 
of gestational diabetes mellitus (GDM) and 
diabetes first detected in pregnancy were 
searched and selected according to the criteria 
described previously. UN fertility projections6 and 
IDF estimates of diabetes were used to estimate 
the total percentage of live births affected by 
hyperglycaemia in pregnancy (HIP). The studies 
were scored according to the diagnostic criteria 
used, the year the study was carried out, study 
design, the representativeness of the sample and 
the screening approach. Studies over a certain 
threshold were then selected to calculate country 
level estimates. For this edition of the IDF Diabetes 
Atlas, 51 studies from 41 countries were used to 
estimate country-level, age-specific prevalence of 
HIP using a generalised linear regression model 
(Map 2.5). The detailed methods for estimation of 

HIP prevalence have been described previously.18 
HIP was also projected to 2030 and 2045 by carrying 
forward the 2019 HIP estimates against the UN 
population estimates, multiplied by the UN fertility 
rate.19 To calculate projections for countries without 
HIP prevalence estimates, such countries were 
matched with those with available data sources 
from the most appropriate data region, i.e. based 
on ethnicity and World Bank income classification.

It should be noted that the method for selecting 
data sources has been updated for the 9th edition 
of the IDF Diabetes Atlas. Thus, any comparison of 
these prevalence estimates with those of previous 
editions must be viewed with caution. The changes 
in the selection of data sources include:

• IADPSG diagnostic criteria have been given more 
weight in this edition compared to previously.

• A new criterion, termed ‘screening approach’, has 
been added that includes the following options: 
universal one step, selective, 2+ steps, and 
selective 2+ steps.

Countries and territories with data sources on impaired glucose tolerance in 
adults (20–79 years)

Map 2.4

Countries with in-country 
data sources

Countries without  
in-country data sources
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Estimating diabetes-related 
mortality

The total number of deaths attributable to diabetes 
by country was calculated by combining information 
on the number of annual deaths from all-causes 
stratified by age and sex,20 age- and sex-specific 
mortality relative risks in people with diabetes 
compared to those without diabetes, and country-
specific diabetes prevalence by age and sex for the 
year 2019. Relative risks attributable to diabetes 
are derived from cohort studies comparing death 
rates in those with and without diabetes.21,22 This 
method of estimating diabetes-related mortality is 
described in more detail elsewhere.23–25

Estimating the economic 
impact of diabetes

The direct cost estimates in this edition of the 
IDF Diabetes Atlas were calculated using an 
attributable fraction method, which relies on the 
following inputs:

• IDF Diabetes Atlas estimates of diagnosed and 
undiagnosed diabetes prevalence (i.e. those 
produced for this edition), for each country and 
for each age and sex sub-group, stratified by 
rural and urban areas.

• UN population estimates for 2019 and UN 
population projections for 2030 and 2045.6

• WHO global health expenditures per capita for 
2016 (latest available data) (distribution by age 
and sex imputed based on mortality rates).26

• The ratios of health expenditures for people with 
diabetes compared to people without diabetes 
stratified by age, sex, rural versus urban area, 
diagnosed and undiagnosed diabetes and 
income per Region.

The WHO definition of health expenditure 
includes provision of health services (preventive 
and curative), family planning activities, nutrition 
activities and emergency aid designated for 
health, but does not include provision of water and 
sanitation services. It includes health expenditures 
from both public and private sources.26 The same 
method was used as in the previous editions to 
distribute the total health expenditure in a given 
country into expenditure by age and sex.27

Countries and territories with data sources on hyperglycaemia in pregnancy 
(adults 20–49 years)

Map 2.5

Countries with in-country 
data sources

Countries without  
in-country data sources
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Another critical component of the above is the 
ratio of diabetes health expenditure for people with 
diabetes (diagnosed or undiagnosed) compared 
to those without diabetes. Since the publication of 
the IDF Diabetes Atlas 8th edition, these ratios have 
been significantly refined by the work of Bommer 
et al. (2017),28 providing estimates for this ratio with 
much more specificity in relation to age, sex, rural 
versus urban areas, whether diabetes is diagnosed 
or not and income levels of countries by region. 
The expenditure estimates are presented in US 
dollars (USD) and, in the Country Summary Table 
(Appendix), for comparison between countries, in 
international dollars (ID).

The indirect costs of diabetes, which include loss 
of production resulting from labour-force drop 
out (from disability), mortality, absenteeism and 
presenteeism (reduced productivity when at work), 
have not been calculated de novo but estimates are 
given, in Chapter 3, based on the work of Bommer 
et al.28
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Key messages

An estimated 463 million adults aged 20–79 years 
are currently living with diabetes. This represents 
9.3% of the world’s population in this age group. 
The total number is predicted to rise to 578 million 
(10.2%) by 2030 and to 700 million (10.9%) by 2045.

The estimated number of adults aged 20–79 years 
with impaired glucose tolerance is 374 million 
(7.5% of the world population in this age group). 
This is predicted to rise to 454 million (8.0%) by 2030 
and 548 million (8.6%) by 2045.

An estimated 1.1 million children and adolescents 
(aged under 20 years) have type 1 diabetes. It is 
currently not possible to estimate the number of 
children and adolescents with type 2 diabetes.

The number of deaths resulting from diabetes 
and its complications in 2019 is estimated to be 
4.2 million.

An estimated 15.8% (20.4 million) of live births are 
affected by hyperglycaemia in pregnancy in 2019.

Annual global health expenditure on diabetes is 
estimated to be USD 760 billion. It is projected that 
expenditure will reach USD 825 billion by 2030 and 
USD 845 billion by 2045.



Estimated total number of adults (20–79 years) with diabetes in 2019Map 3.1
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Chapter 3 
Global picture

In this 9th edition of the IDF Diabetes Atlas, the 
prevalence of diabetes is estimated for the year 
2019 and projected to the years 2030 and 2045. 
The diabetes estimates are for adults aged 20–79 
years, and include both type 1 and type 2 diabetes, 
diagnosed and undiagnosed.

An estimated 463.0 million adults aged 20–79 years 
worldwide (9.3% of all adults in this age group) 
have diabetes (Map 3.1, Map 3.2). It is estimated that 
79.4% live in low- and middle-income countries. 
Based on the 2019 estimates, by 2030 a projected 
578.4 million, and by 2045, 700.2 million adults aged 
20–79 years, will be living with diabetes.
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At a glance 2019 2030 2045

Global diabetes estimates and projectionsTable 3.1

Total world population 7.7 billion 8.6 billion 9.5 billion

Adult population (20–79 years) 5.0 billion 5.7 billion 6.4 billion

Diabetes (20–79 years)

Global Prevalence 9.3% 10.2% 10.9%

Number of people with diabetes 463.0 million 578.4 million 700.2 million

Number of deaths due to diabetes 4.2 million - -

Total health expenditures for 
diabetesi

USD 760.3 billion USD 824.7 billion USD 845.0 billion

Hyperglycaemia in pregnancy (20–49 years) 

Proportion of live births affected 15.8% 14.0%ii 13.3%ii

Number of live births affected 20.4 million 18.3 million 18.0 million

Impaired glucose tolerance (20–79 years)

Global prevalence 7.5% 8.0% 8.6%

Number of people with impaired 
glucose tolerance 

373.9 million 453.8 million 548.4 million

Type 1 diabetes (0–19 years)

Number of children and adolescents 
with type 1 diabetes

1,110,100 - -

Number of newly diagnosed cases 
each year

128,900 - -

i Health expenditures for people with diabetes are assumed to be on average two-fold higher than people without diabetes.
ii Age-adjusted prevalence.

If current trends continue, 

700 million adults  
will have diabetes by 2045. 

The largest increases will take place where 
economies are moving from low- to  

middle-income status.
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Diabetes prevalence in 
2019 and projections  
to 2030 and 2045  
(20–79 years)

The estimates in this 9th edition of the IDF Diabetes 
Atlas are provided for 211 countries and territories, 
grouped into the seven IDF Regions: Africa (AFR), 
Europe (EUR), Middle East and North Africa 
(MENA), North America and Caribbean (NAC), 

South and Central America (SACA), South-East 
Asia (SEA) and the Western Pacific (WP). In total 
255 data sources from 138 countries were included 
in the analysis.a

There are currently 351.7 million people of working 
age (20–64 years) with diagnosed or undiagnosed 
diabetes in 2019. This number is expected to 
increase to 417.3 million by 2030 and to 486.1 million 
by 2045. The largest increase will take place in 
regions where economies are moving from low- to 
middle-income status (Table 3.2).

a A summary of the methods used to generate diabetes estimates and 
projections can be found in Chapter 2. Full details of the methods used, 
including how the data sources were evaluated and processed, can 
be found online (www.diabetesatlas.org) and in Saeedi et al.1

Estimated age-adjusted comparative prevalence of diabetes in adults (20–79 years) 
in 2019

Map 3.2
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Age distribution

Diabetes estimates for 2019 show a typically 
increasing prevalence of diabetes by age. Similar 
trends are predicted for the years 2030 and 2045. 
Prevalence is lowest among adults aged 20–24 
years (1.4% in 2019). Among adults aged 75–79 
years diabetes prevalence is estimated to be 19.9% 
in 2019 and predicted to rise to 20.4% and 20.5% in 
2030, and 2045, respectively (Figure 3.1).

Gender distribution

The estimated prevalence of diabetes in women 
aged 20–79 years is slightly lower than in men 
(9.0% vs 9.6%). In 2019, there are about 17.2 million 
more men than women living with diabetes. The 
prevalence of diabetes is expected to increase in 
both men and women by 2030 and 2045 (Table 3.3).

20

15

25

10

5

0
20–24 25–29 30–34 35–39 40–44 45–49 50–54 55–59 60–64 65–69 75–7970–74

Age groups (years)

% 2030
2019

2045

Figure 3.1   Prevalence of diabetes by age group in adults (20–79 years) in 2019, 2030 and 2045

Table 3.2      Number of adults (20–79 years) with diabetes per World Bank income 
classification in 2019, 2030 and 2045

2019 2030 2045

World Bank 
income 
classification

Prevalence 
of diabetes 

(%)

Number of 
people with 

diabetes 
(millions)

Prevalence 
of diabetes 

(%)

Number of 
people with 

diabetes 
(millions)

Prevalence 
of diabetes 

(%)

Number of 
people with 

diabetes 
(millions)

High-income 
countries

10.4
(8.6–13.3)i

95.2
(78.7–120.9)

11.4
(9.4–14.3)

107.0
(88.3–134.4)

11.9
(9.8–14.8)

112.4
(92.2–139.2)

Middle-income 
countries

9.5
(7.6–12.3)

353.3
(280.1–455.3)

10.7
(8.4–13.7)

449.6
(353.0–576.7)

11.8
(9.0–15.0)

551.2
(422.7–705.2)

Low-income 
countries

4.0
(2.8–6.7)

14.5
(10.0–24.3)

4.3
(3.0–7.1)

21.9
(15.2–36.4)

4.7
(3.3–7.8)

36.5
(25.8–60.2)

i 95% confidence intervals are reported in brackets.

2019 2030 2045
Number of 

people with 
diabetes 
(millions)

Prevalence 
(%)

Number of 
people with 

diabetes 
(millions)

Prevalence 
(%)

Number of 
people with 

diabetes 
(millions)

Prevalence 
(%)

Men 240.1 9.6 296.7 10.4 357.7 11.1

Women 222.9 9.0 281.8 10.0 342.5 10.8

Table 3.3    Number of men and women (20–79 years) with diabetes in 2019, 2030 and 2045

2019 2030 2045

2019 2030 2045
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Urban and rural distribution

In 2019, more people with diabetes live in urban 
(310.3 million) than in rural (152.6 million) areas – the 
prevalence in urban areas being 10.8% and in rural 
areas 7.2%. The number of people with diabetes in 
urban areas is expected to increase to 415.4 million 
in 2030, and to 538.8 million in 2045 (Figure 3.2), 
as a result of global urbanisation. This equates to 
a prevalence of 11.9% in 2030 and 12.5% in 2045.

Regional distribution

As explained in Chapter 2, age-adjusted comparative 
prevalence estimates and projections have been 
used to make comparisons at IDF regional and 
country levels. The MENA Region has the highest 
age-adjusted comparative prevalence of diabetes 
in people aged 20–79 years in 2019, 2030 and 2045 
(12.2%, 13.3% and 13.9% respectively). The AFR 
Region has the lowest age-adjusted comparative 
prevalence in 2019, 2030 and 2045 (4.7%, 5.1% and 
5.2%), which can be attributed to lower levels of 
urbanisation, under-nutrition, and lower levels of 
overweight and obesity (Table 3.4).
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Figure 3.2 Number of people with 
diabetes (20–79 years) living in 
urban and rural areas in 2019, 
2030 and 2045

Table 3.4 Prevalence of diabetes in adults (20–79 years) in IDF Regions in 2019, 2030 and 
2045, ranked by 2019 age-adjusted comparative diabetes prevalence

2019 2030 2045

Rank
IDF 

Region

Raw 
diabetes 

prevalence 
(%)

Age-adjusted 
comparative 

diabetes 
prevalence (%)

Raw 
diabetes 

prevalence 
(%)

Age-adjusted 
comparative 

diabetes 
prevalence (%)

Raw 
diabetes 

prevalence 
(%)

Age-adjusted 
comparative 

diabetes 
prevalence (%)

World 9.3
(7.4–12.1)i

8.3
(6.2–11.8)

10.2
(8.1–13.2)

9.2
(6.8–12.9)

10.9
(8.4–14.1)

9.6
(7.1–13.4)

1 MENA 12.8
(7.2–17.6)

12.2
(8.3–16.1)

14.2
(8.1–19.5)

13.3
(9.1–17.6)

15.7
(8.8–21.5)

13.9
(9.5–18.3)

2 WP 9.6
(8.6–11.9)

11.4
(8.3–15.6)

11.0
(9.9–13.5)

12.4
(9.0–16.8)

11.8
(10.5–14.3)

12.8
(9.3–17.4)

3 SEA 8.8
(7.1–11.1)

11.3
(8.0–15.9)

9.7
(7.9–12.2)

12.2
(8.6–17.2)

11.3
(9.2–14.1)

12.6
(8.9–17.7)

4 NAC 13.3
(10.5–15.8)

11.1
(9.0–14.5)

14.2
(11.0–16.9)

12.3
(10.0–15.9)

15.0
(11.4–17.7)

13.0
(10.5–16.5)

5 SACA 9.4
(7.8–11.7)

8.5
(6.7–11.3)

10.6
(8.8–13.1)

9.5
(7.4–12.6)

11.8
(9.7–14.6)

9.9
(7.8–13.2)

6 EUR 8.9
(7.0–12.0)

6.3
(4.9–9.2)

9.8
(7.6–13.0)

7.3
(5.6–10.3)

10.3
(7.9–13.5)

7.8
(6.0–10.8)

7 AFR 3.9
(2.1–7.1)

4.7
(3.2–8.1)

4.1
(2.3–7.5)

5.1
(3.4–8.8)

4.4
(2.5–8.0)

5.2
(3.5–9.1)

IDF: International Diabetes Federation; AFR: Africa; EUR: Europe; MENA: Middle East and North Africa; NAC: North America and Caribbean; SACA: South 
and Central America; SEA: South-East Asia; WP: Western Pacific.

i 95% confidence intervals are reported in parenthesis.
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Country distribution

The countries with the largest numbers of adults 
with diabetes aged 20–79 years in 2019 are China, 
India and the United States of America, and are 
anticipated to remain so in 2030 (Table 3.5). It is 
projected that the number of adults with diabetes 
in Pakistan will exceed that in the United States of 
America, and will move to third place by 2045. The 

countries that have the highest number of people 
with diabetes do not, of course, necessarily have 
the highest prevalence. The highest age-adjusted 
comparative diabetes prevalence in 2019 are in the 
Marshall Islands (30.5%), Kiribati (22.5%) and Sudan 
(22.1%) (Table 3.6). Marshall Islands is expected to 
have the highest age-adjusted comparative diabetes 
prevalence in 2030 and 2045.

Table 3.5 Top 10 countries or territories for number of adults (20–79 years) with diabetes 
in 2019, 2030 and 2045

2019 2030 2045

Rank
Country or 

territory

Number of 
people with 

diabetes 
(millions) Rank

Country or 
territory

Number of 
people with 

diabetes 
(millions) Rank

Country or 
territory

Number of 
people with 

diabetes 
(millions)

1 China 116.4
(108.6–145.7)i

1 China 140.5
(130.3–172.3)

1 China 147.2
(134.7–176.2)

2 India 77.0
(62.4–96.4)

2 India 101.0
(81.6–125.6)

2 India 134.2
(108.5–165.7)

3 United 
States of 
America 

31.0
(26.7–35.8)

3 United 
States of 
America 

34.4
(29.7–39.8)

3 Pakistan 37.1
(15.8–58.5)

4 Pakistan 19.4
(7.9–30.4)

4 Pakistan 26.2
(10.9–41.4)

4 United 
States of 
America 

36.0
(31.0–41.6) 

5 Brazil 16.8
(15.0–18.7)

5 Brazil 21.5
(19.3–24.0)

5 Brazil 26.0
(23.2–28.7)

6 Mexico 12.8
(7.2–15.4)

6 Mexico 17.2
(9.7–20.6)

6 Mexico 22.3
(12.7–26.8)

7 Indonesia 10.7
(9.2–11.5)

7 Indonesia 13.7
(11.9–14.9)

7 Egypt 16.9
(9.0–19.4)

8 Germany 9.5
(7.8–10.6)

8 Egypt 11.9
(6.4–13.5)

8 Indonesia 16.6
(14.6–18.2)

9 Egypt 8.9
(4.8–10.1)

9 Bangladesh 11.4
(9.4–14.4)

9 Bangladesh 15.0
(12.4–18.9)

10 Bangladesh 8.4
(7.0–10.7)

10 Germany 10.1
(8.4–11.3)

10 Turkey 10.4
(7.4–13.3)

i 95% confidence intervals are reported in brackets.

2019 2030 2045
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Diabetes prevalence in 2019 
and projections to 2030 and 
2045 (65–99 years)

Diabetes prevalence increases with age so the 
highest estimated prevalence is in people older 
than 65 (Figure 3.1). In 2019, the estimated number 

of people with diabetes aged 65–99 years is 
135.6 million (19.3%). If this trend continues, the 
number of people above 65 years (65–99 years) 
with diabetes will be 195.2 million in 2030 and 
276.2 million in 2045 (Table 3.7). These data point 
to a significant increase in the diabetes population 
of the aging societies in the next 25 years and the 
inevitable public health and economic challenges 
this will bring.

Table 3.6 Top 10 countries or territories for age-adjusted comparative diabetes 
prevalence in adults (20–79 years) in 2019, 2030 and 2045

Rank
Country or 

territory

Age-adjusted 
comparative 

diabetes 
prevalence 

(%) Rank
Country or 

territory

Age-adjusted 
comparative 

diabetes 
prevalence 

(%) Rank
Country or 

territory

Age-adjusted 
comparative 

diabetes 
prevalence 

(%)

1 Marshall 
Islands

30.5
(17.2–39.3)i

1 Marshall 
Islands

33.0
(18.5–42.6)

1 Marshall 
Islands

34.1
(18.9–44.1)

2 Kiribati 22.5
(11.0–31.0)

2 Mauritius 24.3
(9.9–28.2)

2 Mauritius 25.3
(10.3–29.2)

3 Sudan 22.1
(9.5–24.3)

3 Tuvaluii 23.9
(19.0–28.8)

3 Tuvaluii 24.7
(19.5–29.9)

4 Tuvaluii 22.1
(17.6–26.6)

4 Kiribati 23.6
(11.9–32.3)

4 Sudan 24.2
(10.9–26.5)

5 Mauritius 22.0
(9.1–25.7)

5 Sudan 23.5
(10.4–25.8)

5 Kiribati 23.9
(12.1–33.1)

6 New 
Caledoniaii

21.8
(17.3–26.0)

6 New 
Caledoniaii

23.2
(18.2–27.8)

6 New 
Caledoniaii

23.9
(18.5–28.7)

7 Pakistan 19.9
(8.3–30.9)

7 Pakistan 21.0
(9.0–32.9)

7 Guam 21.5
(17.6–27.2)

8 French 
Polynesia

19.5
(16.4–22.9)

8 Solomon 
Islands

20.6
(10.1–29.8)

8 Pakistan 21.5
(9.3–33.7)

9 Solomon 
Islands

19.0
(9.4–27.4)

9 Guam 20.6
(16.8–26.6)

9 Solomon 
Islands

21.3
(10.3–31.1)

10 Guam 18.7
(15.4–24.5)

10 French 
Polynesia

20.5
(17.1–24.0)

10 French 
Polynesia

20.9
(17.4–24.6)

i 95% confidence intervals are reported in brackets.
ii Countries without in-country data sources. Estimates are extrapolated.

2019 2030 2045
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Table 3.8 Diabetes prevalence in people older than 65 years by IDF Region in 2019, 2030 
and 2045

2019 2030 2045

Rank
IDF 

Region
Prevalence 

(%)

Number of 
people with 

diabetes 
(millions)

Prevalence 
(%)

Number of 
people with 

diabetes 
(millions)

Prevalence 
(%)

Number of 
people with 

diabetes 
(millions)

1 NAC 27.0
(22.2–32.6)i

19.2
(15.7–23.1)

27.3
(22.4–33.0)

26. 9
(22.0–32.5)

27.5
(21.9–33.9)

34.0
(27.1–42.0)

2 MENA 24.2
(13.2–34.0)

8.4
(4.6–11.8)

24.7
(13.7–34.6)

13.7
(7.6–19.2)

25.2
(13.9–35.6)

25.2
(13.9–35.6)

3 SACA 22.7
(18.3–29.3)

10.3
(8.3–13.2)

23.1
(18.7–29.7)

15.7
(12.7–20.2)

23.1
(18.5–30.1)

24.0
(19.2–31.2)

4 EUR 20.1
(15.3–25.8)

31.0
(23.5–39.8)

20.2
(15.2–26.1)

 38.8
(29.2–50.0)

20.5
(15.2–26.8)

46.3
(34.5–60.8)

5 WP 18.9
(16.7–22.1)

50.3
(44.4–58.9)

19.6
(17.2–23.1)

75.4
(66.4–89.1)

19.8
(17.3–23.9)

107.3
(93.5–129.6)

6 SEA 13.6
(10.1–18.6)

13.6
(10.1–18.6)

13.9
(10.3–19.1)

20.5
(15.3–28.2)

14.0
(10.4–19.7)

32.2
(24.0–45.1)

7 AFR 8.4
(3.0–15.5)

2.8
(1.0–5.1)

8.7
(3.1–16.2)

4.2
(1.5–7.8)

8.4
(3.1–16.8)

7.3
(2.7–14.6)

IDF: International Diabetes Federation; AFR: Africa; EUR: Europe; MENA: Middle East and North Africa; NAC: North America and Caribbean; SACA: 
South and Central America; SEA: South-East Asia; WP: Western Pacific.
i 95% confidence intervals are reported in brackets.

Table 3.7    Global diabetes estimates in people older than 65 years in 2019, 2030 and 2045

2019 2030 2045

Adult population (65–99 years) 704.4 million 995.2 million 1.4 billion

Prevalence (65–99 years) 19.3%
(15.3–24.2%)i

19.6%
(15.5–24.8%)

19.6%
(15.2–25.4%)

Number of people older than 65 years 
with diabetes (65–99 years)

 135.6 million
(107.6–170.6)

195.2 million
(154.7–247.1)

 276.2 million
(214.8–358.9)

i  95% confidence intervals are reported in brackets.

2019 2030 2045

2019 2030 2045

Regional distribution

There are significant regional differences in the 
prevalence of diabetes in people older than 65 years. 
The NAC Region has the highest prevalence in this 
age group and AFR the lowest. This is true for 2019, 

2030 and 2045 (Table 3.8). The projected diabetes 
prevalence to 2045 in this age group does not 
forecast significant increases. For example, in the 
SACA Region the figures are 22.7% in 2019 and 
23.1% in both 2030 and 2045, and in AFR 8.4% in 
2019, 8.7% in 2030 and 8.4% in 2045.
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Map 3.3    Number of people older than 65 years with diabetes in 2019

Table 3.9 Top 10 countries or territories for the number of people older than 65 years with 
diabetes in 2019, 2030 and 2045

2019 2030 2045

Rank
Country or 

territory

Number of 
people with 

diabetes 
(millions) Rank

Country or 
territory

Number of 
people with 

diabetes 
(millions) Rank

Country or 
territory

Number of 
people with 

diabetes 
(millions)

1 China 35.5
(32.6–40.6)i

1 China 54.3
(49.7–62.6)

1 China 78.1
(70.9–92.3)

2 United 
States of 
America

14.6
(12.5–17.1)

2 United 
States of 
America

20.0
(17.1–23.4)

2 India 27.5
(20.6–38.6)

3 India 12.1
(9.0–16.4)

3 India 18.0
(13.5–24.7)

3 United 
States of 
America

23.2
(19.8–27.3)

4 Germany 6.3
(5.2–7.0)

4 Brazil 9.6
(8.6–10.9)

4 Brazil 14.9
(13.4–17.0)

5 Brazil 6.1
(5.5–6.9)

5 Germany 7.6
(6.3–8.5)

5 Germany 8.7
(7.2–9.8)

6 Japan 4.9
(4.0–5.7)

6 Japan 5.1
(4.1–6.0)

6 Mexico 7.7
(4.5–10.8)

7 Russian 
Federation

3.7
(2.2–4.3)

7 Russian 
Federation

4.6
(2.7–5.4)

7 Pakistan 6.4
(3.0–10.0)

8 Italy 2.9
(2.6–3.3)

8 Mexico 4.3
(2.5–5.9)

8 Japan 5.4
(4.4–6.5)

9 Mexico 2.7
(1.6–3.8)

9 Pakistan 3.8
(1.8–5.9)

9 Turkey 4.8
(3.3–6.4)

10 Pakistan 2.6
(1.2–3.9)

10 Italy 3.4
(3.1–3.9)

10 Indonesia 4.8
(4.2–5.5)

i 95% confidence intervals are reported in brackets.

2019 2030 2045

<5 thousand

5–<10 thousand

10–<50 thousand

50–<200 thousand

200–<500 thousand

≥500 thousand

No estimates made
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Country distribution

Countries with the highest number of people older 
than 65 years with diabetes are China, the United 
States of America and India. The United States of 
America ranked higher than India in the number of 
people older than 65 years with diabetes for 2019 
and 2030. However, trends predict that by 2045 
India will exceed the United States of America in the 
number of people older than 65 years with diabetes 
(Map 3.3 and Table 3.9).

Undiagnosed diabetes

Available data sources on the prevalence of 
undiagnosed diabetes were 136, representing 73 
countries. For countries with either low quality or 
no in-country data on undiagnosed diabetes (138 
countries, 65.4%), the proportion of undiagnosed 
diabetes was extrapolated from countries within the 
same IDF Region and World Bank income group 
(see Chapter 2).

In 2019, one in two (50.1%), or 231.9 million 
of the 463 million adults living with diabetes, 
(overwhelmingly type 2 diabetes, aged 20–79 
years) are unaware that they have the condition. 
These estimates point to an urgent need for 
prompt detection for improved global screening of 
diabetes. Early detection is of crucial importance; 
since prolonged undiagnosed diabetes can have 
negative effects, such as a higher risk of diabetes-
related complications, increased healthcare use 
and related costs.2

Regional distribution

Undiagnosed diabetes has regional differences in its 
prevalence. The highest proportion of undiagnosed 
diabetes (59.7%) occurs in the AFR Region (Table 
3.10). Geographical constraints, such as vast rural 
areas, limited resources and prioritisation of other 
health issues may contribute to this. The lowest 
proportion of undiagnosed diabetes is found in the 
NAC Region (37.8%).

Table 3.10 Adults (20–79 years) with undiagnosed diabetes in IDF Regions in 2019, ranked 
by proportion undiagnosed

Rank IDF Region Proportion undiagnosed 
(%)

Number of people with undiagnosed diabetes 
(millions)

World 50.1 231.9 (186.4–300.3)i

1 AFR 59.7 11.6 (6.6–21.0)

2 SEA 56.7 49.6 (40.2–62.8)

3 WP 55.8 90.8 (81.9–113.1)

4 MENA 44.7 24.5 (13.7–33.4)

5 SACA 41.9 13.3 (11.1–16.3)

6 EUR 40.7 24.2 (18.8–32.4)

7 NAC 37.8 18.0 (14.1–21.3)

IDF: International Diabetes Federation; AFR: Africa, EUR: Europe; MENA: Middle East and North Africa; NAC: North America and Caribbean; SACA: 
South and Central America; SEA: South-East Asia; WP: Western Pacific.
i 95% confidence intervals are reported in brackets.
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Income group distribution

Due, no doubt, to limited access to healthcare 
services, low-income countries have the highest 
proportion of undiagnosed diabetes (66.8%). 
However, in high-income countries, the percentage 
of people unaware of their condition (38.3%) is also 
of concern (Table 3.11).

Country distribution

The number of people with undiagnosed diabetes 
varies by country (Map 3.4), with the countries with 
the greatest number of people with undiagnosed 
diabetes being the same as those with the highest 
number of people with diabetes: China (65.2 
million); India (43.9 million); and the United States 
of America (11.8 million) (Table 3.12). However, 
globally, Mozambique has the greatest proportion 
of undiagnosed diabetes (86.7%), followed by the 
United Republic of Tanzania 79.8% and Tunisia 
75.0%.

Number of adults (20–79 years) with undiagnosed diabetes in 2019Map 3.4

Table 3.11 Number of adults (20–79 years) with undiagnosed diabetes by World Bank 
income classification in 2019

World Bank income 
classification

Proportion  
undiagnosed (%)

Number of people with undiagnosed 
diabetes (millions)

High-income countries 38.3 36.4 (30.1–46.1)i

Middle-income countries 52.6 185.8 (149.6–238.1)

Low-income countries 66.8 9.7 (6.7–16.1)

i 95% confidence intervals are reported in brackets.

<50 thousand

50–<250 thousand

250–<500 thousand

500 thousand–<5 million

5-<10 milllion

≥10 million

No estimates made
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Diabetes incidence

The IDF Diabetes Atlas tracks the global impact of 
diabetes using measures of diabetes prevalence 
and total numbers of people with diabetes. While 
this is certainly an important way of understanding 
the impact of diabetes, it has some limitations. For 
example, a rising prevalence is typically interpreted 
as being entirely due to increasing risk within the 
population and a failure to control factors such 
as obesity and poor diets. However, prevalence 
can also rise because people with diabetes are 
living longer as a result of improved care and 
also the general increasing life expectancy trends 
worldwide. This leads to each person staying longer 
in the ‘pool’ of people with diabetes, thus increasing 
prevalence. Therefore, it would be possible to see 
diabetes prevalence rising, even if obesity and 
other risk factors are declining, as long as the care 
of people with diabetes also improves.

In order to understand how a population’s risk for 
diabetes is changing over time, it is necessary 
to assess the incidence of diabetes. The annual 
incidence, which measures the rate at which new 

cases of diabetes are occurring, is a much more 
direct indication of the risk for diabetes in the 
general population than prevalence. Unfortunately, 
incidence is more difficult to measure than 
prevalence, as it usually requires much larger 
studies. Nevertheless, in recent years, adequately 
sized studies, particularly those drawn from very 
large administrative databases (e.g. insurance 
claims databases or electronic medical records), 
have begun to report on changes in diabetes 
incidence over time. It is not yet possible to 
attempt country-by-country estimates of diabetes 
incidence, as there are far too few studies. However, 
a recent systematic review of studies reporting 
trends in the incidence of diabetes among adults 
has shown that between 2006 and 2014, 27% of 
reported populations had a stable incidence over 
time, while 36% reported a declining trend; only 
36% reported an increasing trend in the incidence 
of diabetes (Figure 3.3).3 This contrasts with earlier 
years during which an increasing trend in incidence 
was much more common. It also contrasts with 
diabetes prevalence data, as reported elsewhere 
in the IDF Diabetes Atlas, which has continued to 
show a rise in most countries.

Table 3.12 Top 10 countries or territories for the number of adults (20–79 years) with 
undiagnosed diabetes in 2019

Rank Country or territory
Number of people with  

undiagnosed diabetes (millions) Proportion undiagnosed (%)

1 China 65.2 (60.8–81.6)i 56.0

2 India 43.9 (35.5–54.9) 57.0

3 United States of America 11.8 (10.2–13.6) 38.1

4 Pakistan 8.5 (3.5–13.3) 43.8

5 Indonesia 7.9 (6.8–8.5) 73.7

6 Brazil 7.7 (6.9–8.6) 46.0

7 Mexico 4.9 (2.8–5.9) 38.6

8 Egypt 4.8 (2.6–5.5) 54.4

9 Bangladesh 4.7 (3.9–6.0) 56.0

10 Germany 4.5 (3.7–5.0) 47.6

i 95% confidence intervals are reported in brackets.
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Studies reporting trends in the incidence of 
diabetes are almost entirely from high-income 
countries. This is not surprising, given the cost of the 
infrastructure needed to collect these data (large 
administrative databases or large annual health 
surveys). In such studies, it is difficult to determine 
accurately the type of diabetes, and these reports 
should be seen as reflecting type 1 and 2 diabetes 
combined. However, since the data come from 
adult populations, in which the incidence of type 2 
diabetes is an order of magnitude higher than the 
incidence of type 1 diabetes, any trends can be 
reasonably attributed to type 2 diabetes.

These findings open an important new window 
onto the impact of diabetes. It is apparent that, 
at least in some high-income countries, there is 
evidence of falling incidence of diabetes, despite 
the inexorable rise in prevalence. It is not yet clear 
what is driving the observed falls in incidence. 
The data all apply to diagnosed diabetes, and so 
it is possible that changes in diabetes screening 
and diagnostic practice might be playing a part. 
The increasing use of HbA1c as a diagnostic test 
in recent years, rather than blood glucose, may 
have contributed, although the timing of declines 
in a number of countries do not quite match the 

gradual introduction of HbA1c from 2010. There may 
also have been a fall in screening rates, though a 
study from Israel reported increasing screening 
rates at the same time as incidence fell.4 The 
possibility, therefore, remains that these reported 
falls in observed incidence reflect true reductions 
in incidence, and may point to some success in 
starting to curb the diabetes epidemic.

Diabetes incidence and 
prevalence in children and 
adolescents

The number of children and adolescents with 
diabetes is increasing every year. In populations of 
European origin, nearly all children and adolescents 
with diabetes have type 1 diabetes, but in other 
populations (e.g. Japan) type 2 diabetes is more 
common than type 1 diabetes in this age group.

It is estimated that the incidence of type 1 diabetes 
among children and adolescents is increasing in 
many countries particularly in those aged less than 
15 years. The overall annual increase is estimated to 
be around 3% with strong indications of geographic 
differences.5,6
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adapted from a systematic review3
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In total, 1,110,100 children and adolescents younger 
than 20 years are estimated to have type 1 diabetes 
globally. It is estimated that around 98,200 children 
and adolescents under the age of 15 years are 
diagnosed with type 1 diabetes annually and this 
estimated number increases to 128,900 when the 
age range extends to under 20 years (Table 3.13).

There are more countries with data on type 1 
diabetes incidence for the age group 0–14 and 

therefore the data presented here will focus on 
this age group. Map 3.5 shows the country-specific 
incidence rates (per 100,000) of type 1 diabetes 
in children and adolescents under the age of 15 
years. In countries with limited access to insulin 
and inadequate health service provision, children 
and adolescents with type 1 diabetes, even when 
correctly diagnosed, face serious complications and 
consequently premature mortality.

Age-sex standardised incidence rates (per 100,000 population per annum) of 
type 1 diabetes in children and adolescents aged 0–14 years

Map 3.5

Table 3.13 Global estimates for type 1 diabetes in children and adolescents (0–14 years 
and 0–19 years) in 2019

Population (0–14 years) 1.98 billion

Population (0–19 years) 2.58 billion

Type 1 diabetes in children and adolescents (0–14 years)

Number of prevalent (existing) cases of type 1 diabetes 600,900

Number of incident (new) cases of type 1 diabetes per year 98,200

Type 1 diabetes in children and adolescents (0–19 years)

Number of prevalent (existing) cases of type 1 diabetes 1,110,100

Number of incident (new) cases of type 1 diabetes per year 128,900

<5 per 100,000

5–<10 per 100,000

10–<20 per 100,000

20–<30 per 100,000

≥30 per 100,000

No data available
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There are considerable regional and national 
differences in the number of children and 
adolescents (0–14 years) with prevalent (existing) 
and incident (new) type 1 diabetes (Figures 3.4 
and 3.5). The IDF EUR and NAC Regions have 
the largest estimated number of prevalent type 1 
diabetes: 162,600 and 121,400, respectively. More 
than one quarter (27.0 %) of the world’s total live 
in EUR, and one fifth (20.0%) in NAC (Figure 3.4). 

India, the United States of America and Brazil have 
the largest number of children and adolescents 
(0–14 years) with prevalent (existing) and incident 
(new) type 1 diabetes (Tables 3.14 and 3.15). In 
terms of incidence per 100,000 population per year, 
Finland (62.3), Sweden (43.2) and Kuwait (41.7) 
have the highest incidence rates of type 1 diabetes 
(0–14 years) (Table 3.16).

Figure 3.4 Estimated number of children and adolescents (0–14 years) with prevalent 
(existing) type 1 diabetes by IDF Region in 2019 (adjusted for mortality)

Figure 3.5 Estimated annual incident (new) cases of type 1 diabetes in children and 
adolescents (0–14 years) by IDF Region in 2019
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IDF: International Diabetes Federation; AFR: Africa, EUR: Europe; MENA: Middle East and North Africa; NAC: North America and Caribbean; 
SACA: South and Central America; SEA: South-East Asia; WP: Western Pacific.

IDF: International Diabetes Federation; AFR: Africa, EUR: Europe; MENA: Middle East and North Africa; NAC: North America and Caribbean; 
SACA: South and Central America; SEA: South-East Asia; WP: Western Pacific.
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Type 2 diabetes in children

There is evidence that type 2 diabetes in children 
and adolescents is increasing in some countries. 
However, reliable data are sparse.7 As with type 1 
diabetes, many children and adolescents with type 
2 diabetes risk developing complications in early 
adulthood, which places a significant impact on the 
individual, the family and society. With increasing 
levels of obesity and physical inactivity among 
children and adolescents in many countries, type 
2 diabetes in childhood and adolescence has the 
potential to become a global public health issue 
leading to serious adverse health outcomes.8,9 More 
information about this aspect of the increase in 
diabetes prevalence is needed urgently.

Table 3.14  Top 10 countries or territories 
for estimated number 
of incident (new) cases 
(incidence) of type 1 diabetes in 
children and adolescents  
(0–14 years), per annum

Rank Country or territory

Number of incident 
(new) cases (0–14 

years) in thousands

1 India 15.9
2 United States 

of America 
14.7

3 Brazil 7.3
4 China 4.8
5 United Kingdom 3.5
6 Russian Federation 3.2
7 Algeria 3.1
8 Germany 2.6
9 Saudi Arabia 2.5
10 Moroccoi 2.4

i  The figure for Morocco uses incidence rates extrapolated from 
Algeria.

Table 3.15 Top 10 countries or territories 
for estimated number of 
prevalent (existing) children 
and adolescents with type 1 
diabetes (0–14 years) in 2019

Rank Country or territory

Number of children 
and adolescents with 
type 1 diabetes (0–14 
years) in thousands

1 India 95.6
2 United States 

of America
94.2

3 Brazil 51.5
4 China 28.7
5 Russian Federation 21.6
6 United Kingdom 21.2
7 Algeria 20.1
8 Germany 17.2
9 Moroccoi 16.4
10 Mexico 14.8

i  The figure for Morocco uses incidence rates extrapolated from 
Algeria.

Table 3.16  Top 10 countries or territories 
for the incidence rates (per 
100,000 population per annum) 
of type 1 diabetes in children 
(aged 0–14 years)

Rank Country or territory

Incidence rates (per 
100,000 population 
per year) 0–14 years

1 Finland 62.3
2 Sweden 43.2
3 Kuwait 41.7
4 Norway 33.6
5 Saudi Arabia 31.4
6 Canada 29.9
7 United Kingdom 29.4
8 Qatar 28.4
9 Ireland 27.5
10 Denmark 27.0



50 IDF Diabetes Atlas  |  9th edition

Impaired glucose tolerance

In this edition of the IDF Diabetes Atlas, 62 studies 
from 49 countries were available for the estimation 
of the prevalence of impaired glucose tolerance 
(IGT). In 2019, 373.9 million adults aged 20–79 
years worldwide, 7.5% of the adult population, are 
estimated to have IGT. The vast majority (72.2%) live 
in low- and middle-income countries. The number 
of adults aged 20–79 years with IGT is projected 
to increase to 453.8 million – or 8.0% of the adult 
population – by 2030 and to 548.4 million – or 8.6% 
of the adult population – by 2045 (Table 3.17).

Age distribution

Almost half (48.1%) of adults aged 20–79 years with 
IGT are under the age of 50 years (180.0 million) 

(Figures 3.6 and 3.7). This age group will continue 
to have the highest number of people with IGT in 
2030 and 2045, rising to 204.1 million and to 231.8 
million, respectively. It is important to note that 
nearly one-third (28.3%) of all those who currently 
have IGT are in the 20–39 years age group and are 
therefore likely to spend many years at risk of type 
2 diabetes and of adverse cardiovascular diseases 
(CVD) outcomes.

Regional distribution

The NAC Region has the highest age-adjusted 
comparative prevalence of IGT (12.3%) in 2019, 
2030 (13.2%) and 2045 (13.8%), while EUR Region 
has the lowest in 2019 (4.4%), 2030 (4.9%) and 2045 
(5.1%) (Table 3.18).
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Figure 3.6 Number of adults (20–79 years) with impaired glucose tolerance by age group, 
in 2019, 2030 and 2045

Table 3.17 Number of adults (20–79 years) with impaired glucose tolerance, by World 
Bank income classification in 2019, 2030 and 2045 

2019 2030 2045

World Bank 
income 
classification

Prevalence 
of IGT (%)

Number of 
people with 

IGT (millions)
Prevalence 
of IGT (%)

Number of 
people with 

IGT (millions)
Prevalence 
of IGT (%)

Number of 
people with 

IGT (millions)

High-income 
countries

11.4
(8.5–15.8)i

104.1
(77.7–144.0)

12.1
(9.1–16.5)

114.0
(85.3–155.4)

12.5
(9.3–17.0)

117.8
(87.7–159.7)

Middle-income 
countries

6.5
(4.1–11.0)

239.6
(151.2–407.9)

7.0
(4.5–11.9)

294.5
(189.0–498.4)

7.6
(4.9–12.8)

354.8
(228.7–598.4)

Low-income 
countries

8.3
(5.3–17.6)

30.2
(19.4–64.1)

8.8
(5.7–18.6)

45.3
(29.4–95.8)

9.8
(6.4–20.7)

75.8
(49.2–159.8)

IGT: impaired glucose tolerance.
i 95% confidence intervals are reported in brackets.

2019 2030 2045
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Figure 3.7 Prevalence of impaired glucose tolerance in adults (20–79 years) by age and 
sex in 2019

Table 3.18 Age-adjusted comparative prevalence of impaired glucose tolerance in adults 
(20–79 years) in IDF Regions in 2019, 2030 and 2045, ranked by 2019 age-
adjusted comparative prevalence estimates

Rank
IDF 

Region

Age-adjusted 
comparative 

IGT 
prevalence 

(%)

Number of 
people with 

IGT (millions)

Age-adjusted 
comparative 

IGT 
prevalence 

(%)

Number of 
people with 

IGT (millions)

Age-adjusted 
comparative 

IGT 
prevalence 

(%)

Number of 
people with 

IGT (millions)

World 8.6
(5.8–14.8)i

373.9
(248.3–616.0)

9.2
(6.1–15.7)

453.8
(303.7–749.7)

9.5
(6.3–16.1)

548.4
(365.6–918.0)

1 NAC 12.3
(10.2–14.4)

55.5
(46.8–63.8)

13.2
(11.0–15.5)

64.0
(54.0–73.6)

13.8
(11.5–16.1)

70.7
(59.6–81.2)

2 WP 10.4
(7.1–16.0)

136.5
(85.5–221.0)

11.0
(7.5–16.8)

155.9
(98.7–253.3)

11.3
(7.6–17.2)

164.8
(105.0–267.8)

3 AFR 10.1
(5.6–22.7)

45.3
(26.0–100.7)

10.5
(5.7–24.1)

66.8
(39.1–147.7)

10.7
(5.6–24.9)

110.2
(64.6–241.9)

4 SACA 9.7
(6.9–12.9)

33.9
(24.4–45.0)

10.3
(7.5–13.7)

41.0
(29.9–54.3)

10.7
(7.8–14.1)

48.1
(35.5–63.1)

5 MENA 9.2
(6.2–13.3)

35.5
(22.2–51.1)

9.7
(6.5–14.1)

47.3
(30.0–68.4)

9.9
(6.6–14.5)

64.5
(40.3–93.7)

6 SEA 7.7
(5.7–11.3)

30.6
(23.0–59.9)

7.9
(5.9–11.6)

39.1
(29.5–74.8)

8.0
(5.9–11.8)

49.8
(37.7–92.9)

7 EUR 4.4
(2.6–9.3)

36.6
(20.4–74.5)

4.9
(2.9–9.8)

39.7
(22.5–77.4)

5.1
(3.1–10.1)

40.3
(22.9–77.4)

IDF: International Diabetes Federation; IGT: impaired glucose tolerance; AFR: Africa; EUR: Europe; MENA: Middle East and North Africa; NAC: 
North America and Caribbean; SACA: South and Central America; SEA: South-East Asia; WP: Western Pacific.
i 95% confidence intervals are reported in brackets.

2019 2030 2045
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Table 3.19 Top 10 countries or territories for the number of adults (20–79 years) with 
impaired glucose tolerance in 2019, 2030 and 2045

2019 2030 2045

Rank

Country 
or 

territory

Number of 
people with IGT 

(millions) Rank

Country 
or 

territory

Number of 
people with IGT 

(millions) Rank

Country 
or 

territory

Number of 
people with IGT 

(millions)

1 China 54.5
(28.5–123.1)i

1 China 63.7
(33.1–143.2)

1 China 65.7
(32.5–148.5) 

2 United 
States of 
America 

37.4
(31.5–42.8)

2 United 
States of 
America

41.5
(35.0–47.6)

2 United 
States of 
America

43.3
(36.6–49.6) 

3 Indonesia 29.1
(14.8–30.2)

3 Indonesia 32.8
(18.5–34.4)

3 India 40.7
(31.3–77.9)

4 India 25.2
(19.3–50.6)

4 India 32.2
(24.6–62.9)

4 Indonesia 35.7
(22.2–37.7)

5 Brazilii 15.1
(10.9–20.0)

5 Brazil ii 18.1
(13.2–23.9)

5 Mexico ii 20.7
(17.5–23.7) 

6 Mexico ii 12.6
(10.7–14.4)

6 Mexico ii 16.3
(13.8–18.6)

6 Brazil ii 20.5
(15.2–26.7) 

7 Japan 12.1
(10.4–15.4)

7 Pakistan 11.8
(6.1–16.6)

7 Nigeria ii 18.3
(7.2–42.6) 

8 Pakistan 8.8
(4.4–12.5)

8 Nigeria ii 11.5
(4.6–27.3)

8 Pakistan 16.5
(8.6–23.3)

9 Thailand ii 8.3
(6.9–10.5)

9 Japan 11.4
(9.8–14.4)

9 Ethiopia ii 14.7
(11.6–31.1)

10 Nigeria ii 8.2
(3.2–19.5)

10 Thailand ii 8.9
(7.4–11.3)

10 Japan 10.5
(9.0–13.2)

IGT: impaired glucose tolerance.
i 95% confidence intervals are reported in brackets.
ii Estimates are extrapolated from similar countries.

Age-adjusted comparative prevalence of impaired glucose tolerance in adults 
(20–79 years) in 2019

Map 3.6

2019 2030 2045

<6%

6–<8%

8–<10%

10–<12%

12–<14%

≥14%
No estimates made
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Country distribution

The countries with the highest number of people 
in the age group 20–79 years with IGT in 2019 are 
China (54.5 million), United States of America (37.4 
million) and Indonesia (29.1 million). It is projected 
that, by 2045, India will exceed Indonesia and it 
will be third in terms of the number of people aged 
20–79 years with IGT (Table 3.19).

In 2019, Papua New Guinea (29.2%), Indonesia (17.8%) 
and New Zealand (17.5%) have the highest age-
adjusted comparative prevalence of IGT. In addition, 
Bulgaria (1.3%), Ireland (1.2%) and the Faroe Islands 
(1.1%) are countries with the lowest age-adjusted 
comparative prevalence of IGT (Map 3.6). 

Hyperglycaemia in 
pregnancy

A total number of 51 studies on hyperglycaemia in 
pregnancy (HIP), representing 41 countries, were 
included in the analysis. It is estimated that 20.4 
million or 15.8% of live births to women in 2019 
had some form of hyperglycaemia in pregnancy. 
Of which, 83.6% were due to gestational diabetes 
mellitus (GDM), while 7.9% were the result of 
diabetes detected prior to pregnancy, and 8.5% 
due to diabetes (including type 1 and type 2) first 

detected in pregnancy (Table 3.20). Differences in 
these results compared to earlier editions of the 
IDF Diabetes Atlas are partly due to substantial 
changes in the methods used in selecting studies. 
More information on the methods can be found in 
Chapter 2. It is projected that in 2030 and 2045, 18.3 
million and 18.0 million of live births will be affected 
by HIP, respectively.

There are some regional differences in the 
prevalence of HIP, with the SEA Region having 
the highest age-adjusted comparative prevalence 
at 27.0% compared to 7.5% in the MENA Region.  
These differences are also projected for the years 
2030 and 2045 (Table 3.21). The vast majority 
(86.8%) of cases of HIP are seen in low- and middle-
income countries, where access to antenatal care 
is often limited.

Prevalence of HIP, as a proportion of all 
pregnancies, increases rapidly with age, with 
the highest prevalence (37.0%) in 45–49 year-old 
women, although there are fewer pregnancies in 
this age group. Of course, this age group also has 
a higher prevalence of diabetes generally. As a 
result of higher fertility rates in younger women, 
half (50.1%) of all cases of HIP (10.2 million) occur 
in women under the age of 30 years (Figure 3.8).

Figure 3.8  Prevalence of hyperglycaemia 
in pregnancy by age group in 
2019
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Table 3.20  Global estimates of 
hyperglycaemia in pregnancy 
in 2019

Total live births to women  
(20–49 years)

129.5 million

Hyperglycaemia in pregnancy
Global prevalence 15.8%
Number of live births affected 20.4 million
Proportion of cases due to gestational 
diabetes mellitus

83.6%

Proportion of cases due to other types 
of diabetes first detected in pregnancy 

8.5%

Proportion of cases due to diabetes 
detected prior to pregnancy

7.9%
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Diabetes-related mortality

Approximately 4.2 million adults aged 20–79 years 
are estimated to die as a result of diabetes and its 
complications in 2019. This is equivalent to one 
death every eight seconds. Diabetes is estimated 
to be associated with 11.3% of global deaths from 
all causes among people in this age group. Almost 
half (46.2%) of deaths associated with diabetes 
among the 20–79 years age group are in people 
under the age of 60 years – the working age group 
(Figure 3.9).

Globally, there are more deaths associated with 
diabetes in women (2.3 million) than in men 
(1.9 million).

Premature death and disability due to diabetes 
are also associated with a negative economic 
impact for countries, often called the ‘indirect 
costs’ of diabetes. In the United States of America, 
it is estimated that premature death cost USD 19.9 
billion to the economy annually and a total USD 90 
billion is indirectly lost due to diabetes.10

Regional distribution

The IDF Region with the highest estimated number 
of diabetes-related deaths in adults aged 20–79 
years in 2019 is WP, where 1.3 million deaths 
attributable to diabetes occurred. This is followed 
by SEA with 1.2 million deaths. The IDF Region with 
the lowest number of diabetes-related deaths is 
SACA (0.2 million).

The highest estimated number of deaths attributable 
to diabetes under the age of 60 years (working 
age) occurred in SEA (0.6 million), while the AFR 
Region has the highest estimate of the proportion of 
diabetes-related deaths under the age of 60 years 
(73.1%) (Table 3.22). In the EUR Region, only 31.4% 
of deaths due to diabetes are estimated to occur 
under the age of 60 years.

20–29 30–39 40–49 50–59 60–69 70–79
Age groups (years)

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

D
ea

th
s

Women
Men

Figure 3.9  Number of deaths due to 
diabetes in adults (20–79 years) 
by age and sex in 2019

Rank
IDF 
Region

Age-adjusted 
comparative 

prevalence (%), 
2019

Number of 
live births 
affected 

(millions), 
2019 

Age-adjusted 
comparative 
prevalence 
(%), 2030

Number of 
live births 
affected 

(millions), 
2030 

Age-adjusted 
comparative 

prevalence (%), 
2045

Number of 
live births 
affected 

(millions), 
2045 

World 14.4 20.4 14.0 18.3 13.3 18.0

1 SEA 27.0 6.6 27.4 7.3 27.4 6.4

2 NAC 20.8 1.6 21.4 1.5 21.4 1.4

3 EUR 16.3 2.0 12.5 1.2 9.9 1.0

4 SACA 13.5 1.0 10.5 0.7 10.5 0.6

5 WP 12.3 3.8 10.2 2.6 10.2 2.5

6 AFR 9.6 3.5 10.3 4.0 10.4 4.9

7 MENA 7.5 1.9 6.2 1.0 6.2 1.1

IDF: International Diabetes Federation; AFR: Africa; EUR: Europe; MENA: Middle East and North Africa; NAC: North America and Caribbean; SACA: 
South and Central America; SEA: South-East Asia; WP: Western Pacific.

Table 3.21 Hyperglycaemia in pregnancy in women (20–49 years) by IDF Region in 
2019, 2030 and 2045 , ranked by 2019 age-adjusted comparative prevalence 
estimates

2019 2030 2045
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Country distribution

Partly as a consequence of the age distribution 
of their populations, Mozambique (91.1%), Kenya 
(88.4%), Uganda (88.0%), Eswatini (87.7%) and 
Zimbabwe (86.4%) are the countries with the 
highest estimated proportion of deaths due to 

diabetes before the age of 60 years among adults 
aged 20–79 years. Japan (15.8%), North Macedonia 
(15.8%), Slovakia (17.3%), Serbia (17.7%), and 
Bulgaria (17.9%) are among the countries with the 
lowest proportion of deaths attributable to diabetes 
under the age of 60 years among adults aged 
20–79 years (Map 3.7).

Table 3.22  Proportion and number of adults who died from diabetes before the age of 60 
years in 2019, globally and by IDF Region, ranked by the proportion of deaths 
due to diabetes 

IDF Region
Number of deaths due to diabetes before the 

age of 60 years (thousands)
Proportion of deaths due to diabetes 

occurring before the age of 60 years (%)

World 1,945.1 (1,528.7–2,525.3)i 46.2

AFR 267.6 (157.4–461.8) 73.1

MENA 223.3 (131.0–281.1) 53.3

SEA 592.3 (499.5–713.5) 51.5

NAC 132.7 (106.4–151.1) 44.0

SACA 105.8  (90.6–126.8) 43.5

WP 477.1 (428.3–590.7) 37.7

EUR 146.2 (115.5–200.3) 31.4

IDF: International Diabetes Federation; AFR: Africa, EUR: Europe; MENA: Middle East and North Africa; NAC: North America and Caribbean; SACA: 
South and Central America; SEA: South-East Asia; WP: Western Pacific
i 95% confidence intervals are reported in brackets..

Proportion (%) of people who died from diabetes before the age of 60 years in 
countries around the world in 2019

Map 3.7

<20%

20–<40%

40–<60%

60–<80%

≥80%
No estimates made/
No data available
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Economic impact of diabetes

Despite its impact characterised by premature 
mortality and lower quality of life due to diabetes-
related complications, diabetes also imposes a 
significant economic impact on countries, health 
systems and, when healthcare needs to be funded 
‘out-of-pocket’, for individuals with diabetes and 
their families.10–12

Direct costs of diabetes

Direct costs are the health expenditures due to 
diabetes – regardless of whether this expenditure is 
born by patients themselves or by private or public 
payers or by government. Since its 3rd edition in 
2006, the IDF Diabetes Atlas has included estimates 
of health expenditure due to diabetes.13–18 The rise 
in this expenditure has been considerable, growing 
from USD 232 billion spent worldwide in 2007, 
to USD 727 billion in 2017 for adults aged 20–79 
years (Figure 3.10). In 2019, IDF estimates that total 
diabetes-related health expenditure will reach USD 
760 billion. This represents a 4.5% increase on the 
2017 estimate.

The economic impact of diabetes is expected to 
continue to grow. It is projected that expenditure will 
reach USD 825 billion by 2030 and USD 845 billion 
by 2045. This represents an increase of 8.6% and 
11.2%, respectively (Figure 3.11). These projections 
are conservative, as they assume that the mean 
expenditure per person and diabetes prevalence 
remain constant, while taking into account only 
demographic changes.

Figure 3.10 Total diabetes-related health expenditure for adults (20–79 years) with diabetes
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Figure 3.11 Total diabetes-related health 
expenditure for adults (20–79 
years) with diabetes in 2019, 
2030 and 2045

Regional distribution

The NAC Region has the highest total diabetes-
related health expenditure of the IDF Regions (USD 
324.5 billion), which corresponds to 42.7% of the 
total diabetes-related health expenditure in 2019. 
The second highest is the WP Region with USD 
162.2 billion, followed by the EUR Region (USD 
161.4 billion), which correspond to 21.3% and 21.2%, 
respectively of the total global spending. The other 
Regions spent significantly less, despite being 
home to 41.8% of people with diabetes, and were 
collectively responsible for only 14.8% of the total 
diabetes-related health expenditure (Figure 3.12).

Expenditure due to diabetes has a significant impact 
on health budgets worldwide. On average, 19.4% of 
the total health spending was allocated to diabetes 
in the SACA Region, the highest percentage from 
the IDF Regions, followed by 15.2% observed in the 
MENA Region. The Region that spent the lowest 
percentage of health expenditure due to diabetes 
was the EUR Region with only 8.3% (Figure 3.13).
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Table 3.23 Top 10 countries or territories 
for total health expenditure 
(USD billion) due to diabetes 
(20–79 years) in 2019

Rank
Country or 

territory

Total diabetes-related 
health expenditure 

in 2019 (USD billion) 
(20–79 years)

 1 United States of 
America 

294.6

2 China 109.0
3 Brazil 52.3
4 Germany 43.8
5 Japan 23.5
6 Mexico 17.0
7 France 16.9
8 United Kingdom 14.1
9 Canada 12.3
10 Russian Federation 10.6

Country distribution

On a country level, the highest diabetes-related 
health expenditures were estimated for the United 
States of America with USD 294.6 billion, followed 
by China and Brazil, with USD 109.0 billion and USD 
52.3 billion, respectively (Table 3.23).

The countries with the lowest diabetes-related 
health expenditures were Sao Tome and Principe, 
and Tuvalu with estimates of USD 1.1 million and 
USD 1.8 million (Map 3.8).

Looking at the diabetes-attributable health 
expenditure per person with diabetes in 2019, 
large disparities exist between countries. Those 
with the highest yearly expenditure per person are 
Switzerland with USD 11,916, followed by the United 
States of America and Norway with USD 9,506 and 
USD 9,061, respectively. Countries with the lowest 
annual expenditure per person are Bangladesh 
(USD 64), Central African Republic (USD 72) and 
Nepal (USD 80) (Map 3.9).

Figure 3.12 Total health expenditure (USD billion) on diabetes and mean health expenditure 
(USD) per adult with diabetes (20–79 years) in 2019 by IDF Region
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Figure 3.13 Percentage of health expenditure spent on diabetes (20-79 years) in 
2019 by IDF Region
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Map 3.9 Mean diabetes-related health expenditure (USD) per person with diabetes 
(20–79 years) in 2019

Map 3.8 Total diabetes-related health expenditure (USD) among adults (20–79 years) 
with diabetes in 2019
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Of the top 10 countries with the highest health 
expenditure per person on diabetes, nine are from 
the EUR Region and one is from the NAC Region 
(Table 3.24).

Age distribution

In 2019, the age group with the largest diabetes-
related health expenditure was 60–69 year-olds, 
with USD 177.7 billion, followed by 50–59 years, and 
70–79 years with USD 173.0 billion and USD 171.5 
billion, respectively (Figure 3.14). The reason behind 
the large expenditure observed in older age groups 
is almost certainly the higher frequency of diabetes-
related complications in later stages of life.

Gender distribution

In 2019, a slightly higher diabetes-related health 
expenditure is seen in women than in men, with 
USD 382.6 billion and USD 377.6 billion, respectively 
(Figure 3.15). The same difference is present in 2030 
and 2045.
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Figure 3.14  Total diabetes-related health 
expenditure (USD billion) by 
age group
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Figure 3.15 Total diabetes-related health 
expenditure (USD billion) by 
sex in 2019, 2030 and 2045

Table 3.24 Top 10 countries or territories 
for mean health expenditure 
(USD) per person with diabetes 
(20–79 years) in 2019

Rank
Country or 

territory

Mean health expenditure 
per person with diabetes 

(USD)

1 Switzerland 11,916

2 United States of 
America 

9,506

3 Norway 9,061

4 Luxembourg 7,978
5 Sweden 6,643

6 Ireland 6,598

7 Iceland 6,403

8 Denmark 5,521

9 Netherlands 5,380

10 Austria 5,259
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Indirect costs of diabetes

Bommer et al’s overall estimate of the indirect costs 
of diabetes19 is that these constitute 34.7% of their 
total global estimate of the costs of diabetes (in 
2015) of USD 1.31 trillion. Table 3.25 shows indirect 
costs as a proportion of the total for high-, middle- 
and low-income countries with little difference 
between these groupings. There is substantial 
variation, however, in the ways in which these 
indirect costs are made up.

The four sources of indirect costs considered by 
Bommer et al19 are: labour-force drop out; mortality; 
absenteeism; and presenteeism. Of these, the first 
two dominate the global picture with 48.5% and 
45.5% contributions, respectively. In high-income 
countries, these are much the same (59.2% and 
35.5%). However, mortality contributes 63.6% of 
indirect costs in middle-income countries and 
90.6% in low-income countries. Absenteesim and 
presenteeism together contribute 6% globally and 
less than 3% in low-income countries.
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Table 3.25 Total, direct and indirect costs of diabetes (2015) by country income level19

Country income level High-income Middle-income Low-income

Number of countries 53 202 29
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(780.19–836.03)i

504.89 
(477.41–544.16)

2.51 
(2.32–3.05)
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(284.93–308.33)

160.20 
(150.74–176.65)

0.95 
(0.87–1.15)

Indirect as % of total 36.5 31.7 37.8

i 95% confidence intervals are reported in brackets.
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4 DIABETES BY 
REGION

Verónica Emilia Tapia Abril from Cuenca, Equador, living with latent adult autoimmune diabetes (LADA)
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Key messages

The number of people with diabetes in the IDF 
Africa Region is expected to increase by 48% by 
2030 and by 143% by 2045, the highest predicted 
increase of all the IDF Regions.

The IDF Europe Region has the highest number of 
children and adolescents (0–19 years) with type 1 
diabetes – 296,500 in total.

The IDF Middle East and North Africa Region has 
the highest age-adjusted diabetes prevalence of all 
IDF Regions – almost 12%.

43% of the global diabetes-related health 
expenditure occurs in the North America and 
Caribbean Region.

In the IDF South and Central America Region, 44% 
of deaths due to diabetes occur in people under the 
age of 60 years.

In the IDF South-East Asia Region, 57% of adults 
aged 20–79 years with diabetes are undiagnosed.

The highest number of deaths due to diabetes in 
2019 occurred in the IDF Western Pacific Region – 
well over 1 million.

Verónica Emilia Tapia Abril from Cuenca, Equador, living with latent adult autoimmune diabetes (LADA)
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AFRICA Map 4.1.1 Age-adjusted comparative prevalence 
(%) of diabetes (20–79 years), IDF 
Africa Region, 2019

Over half (60%) of adults aged 20–79 years 
with diabetes are undiagnosed, the highest 
proportion of undiagnosed diabetes of all 
IDF Regions.

Almost three-quarters of deaths due to 
diabetes each year occur in people under the 
age of 60 years – the highest proportion in 
this age group in the world.

Adult population (20–79 years) 501.3 million 703.9 million 1.1 billion
Diabetes (20–79 years)
Regional prevalence 3.9%

(2.1–7.1%)i

4.1%
(2.3–7.5%)

4.4%
(2.5–8.0%)

Age-adjusted comparative prevalence 4.7%
(3.2–8.1%)

5.1%
(3.4–8.8%)

5.2%
(3.5–9.1%)

Number of people with diabetes 19.4 million
(10.6–35.8 million)

28.6 million
(16.0–53.1 million)

47.1 million
(27.4–86.0 million)

Number of deaths due to diabetes 366,200
(200,054–627,374)

- -

Diabetes-related health expenditure (20–79 years)
Total health expenditure, USD 9.5 billion 12.7 billion 17.4 billion
Impaired glucose tolerance (20–79 years)
Regional prevalence 9.0%

(5.2–20.1%)
9.5%

(5.6–21.0%)
10.3% 

(6.0–22.5%)

Age-adjusted comparative prevalence 10.1%
(5.6–22.7%)

10.5%
(5.7–24.1%)

10.7%
(5.6–24.9%)

Number of people with impaired glucose tolerance 45.3 million
(26.0–100.7 million)

66.8 million
(39.1–147.7 million)

110.2 million
(64.6–241.9 million)

Undiagnosed diabetes (20–79 years)
Regional prevalence 59.7% - -
Number of people with undiagnosed diabetes 11.6 million

(6.6–21.0 million)
- -

Type 1 diabetes (0–19 years)
Number of children and adolescents with type 1 diabetes 25,800 - -
Number of newly diagnosed children and adolescents each year 10,300 - -

i 95% confidence intervals are reported in brackets.

2019 2030 2045

IDF Africa Region at a glance

<5%

5–<6%

6–<7%

7–<8%

8–<9%

≥9%

No estimates made

Estimates were made for 47 sub-Saharan African countries and 
territories in the IDF Africa (AFR) Region. For this edition of the IDF 
Diabetes Atlas, a total of 22 data sources (from 17 countries) were 
selected. About two third (64%) of the countries in the IDF AFR 
Region lack high-quality in-country data sources. Only three countries 
(Ethiopia, Kenya and Uganda) had studies conducted within the past 
five years. Comoros, Kenya, Seychelles and Zimbabwe had data 
sources based on oral glucose tolerance tests (OGTT).

Diabetes prevalence figures for other countries in the Region were 
based on studies using fasting blood glucose and self-reported 
diagnostic criteria. Throughout the Region, data on the incidence of 
type 1 diabetes in children and adolescents are scarce. To calculate 
estimates for type 1 diabetes in children and adolescents, for example, 
data sources from Ethiopia, Mauritius, Rwanda and Tanzania were 
identified and extrapolated. Due to the small number of data sources 
available, estimates for the Region must be interpreted with caution, 
particularly mortality and health expenditure estimates.
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Prevalence

An estimated 19.4 million adults aged 20–79 years have 
diabetes in the AFR Region, representing a regional 
prevalence of 3.9%. AFR currently has the lowest 
prevalence among all the IDF Regions, likely due to lower 
levels of urbanisation, under-nutrition and under-reporting. 
In the AFR Region, 45.9% of people with diabetes live 
in low-income countries and 54.1% in middle-income 
countries. The highest prevalence (8.8%) of diabetes in the 
Region is among adults aged between 65 and 69 years.

The proportion of undiagnosed diabetes is highest in the AFR 
Region, where more than half (59.7%) of people living with 
diabetes are unaware of their condition. Diabetes prevalence 
is higher in urban (5.9%) than in rural areas (2.4%).

The highest age-adjusted comparative prevalence of 
diabetes in adults aged 20–79 years in the AFR Region is 
in South Africa (12.7%), followed by Seychelles (12.3%) and 
Comoros (12.3%). Some of the most populous countries in 
the AFR Region have the highest number of people with 
diabetes, including South Africa (4.6 million), Nigeria (2.7 
million), Democratic Republic of Congo (1.8 million) and 
Ethiopia (1.7 million). More than half (55.8%) of all 20–79 
year-old adults with diabetes in the Region live in one of 
these four countries.

As urbanisation increases and populations age, type 2 
diabetes will pose an ever-growing challenge. The AFR 
Region is estimated to have the highest future increase 
in the number of people with diabetes compared to other 
parts of the world. By 2030 there will be 28.6 million (47.5% 
increase) and by 2045 47.1 million (142.9% increase) adults 
aged 20–79 years with diabetes, more than double the 
number in 2019 and the highest increase compared to 
other IDF Regions.

The AFR Region is also predicted to have the highest 
increase in the number of people with impaired glucose 
tolerance (IGT) by 2030 (an increase of 47.5% over the 
2019 estimate) and by 2045 (an increase of 143.3%).

An estimated 25,800 children and adolescents under the 
age of 20 years are living with type 1 diabetes in the AFR 
Region and this is likely to be an underestimate.

Mortality

In 2019, 366,200 deaths (6.8% of all-cause mortality) in the 
AFR Region are attributable to diabetes with the highest 
percentage (9.1%) of all-cause mortality due to diabetes 
in the age group 30–39 years. Furthermore, 73.1% of all 
deaths attributable to diabetes occurred in people under 
60 years, the highest proportion in the world.

Of the total number of deaths attributable to diabetes, 
large proportions occur in low- and middle-income 
countries (41.8% and 58.2%, respectively). The highest 
number of deaths due to diabetes is estimated for South 
Africa, where, in 2019, 89,800 deaths are attributable to 
diabetes. Diabetes-attributable mortality in the Region is 
almost 1.8 times higher in women (234,500) than in men 
(131,700).

Health expenditure

In 2019, USD 9.5 billion was spent on diabetes-related 
health expenditure in the AFR Region. This is the second 
lowest of all seven IDF Regions, representing 1.2% of the 
total spent worldwide, despite the Region being home 
to 4.2% of people with diabetes. Projections for annual 
diabetes-related health expenditure in 2030 and 2045 are 
USD 12.7 billion and USD 17.4 billion, respectively.

The countries in the AFR Region with the largest mean 
health expenditure per person with diabetes are Namibia 
(USD 1,872), Botswana (USD 1,418) and Equatorial Guinea 
(USD 1,306), while those with the lowest mean expenditure 
are the Central African Republic (USD 72), Niger (USD 88) 
and Burundi (USD 98).

Countries in the AFR Region with the largest percentage 
of health expenditure due to diabetes in 2019 are South 
Africa and Gabon where, respectively, 23.0% and 17.5% of 
the total health budget is spent on diabetes.
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Figure 4.1.1 Prevalence (%) estimates of 
diabetes by age and sex, IDF 
Africa Region, 2019

Figure 4.1.2 Mortality due to diabetes by age 
and sex, IDF Africa Region, 2019
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Map 4.2.1 Age-adjusted comparative prevalence 
(%) of diabetes (20–79 years) in IDF 
Europe Region, 2019

EUROPE

Adult population (20–79 years)  665.4 million  673.8 million 664.5 million
Diabetes (20–79 years)
Regional prevalence 8.9%

(7.0–12.0%)i

9.8%
(7.6–13.1%)

10.3%
(7.9–13.5%)

Age-adjusted comparative prevalence 6.3%
(4.9–9.2%)

7.3%
(5.6–10.3%)

7.8%
(6.0–10.8%)

Number of people with diabetes 59.3 million
(46.3–80.2 million)

66.0 million
(51.3–87.9 million)

 68.1 million
(52.6–89.6 million)

Number of deaths due to diabetes 465,900
(360,934–590,729)

- -

Diabetes-related health expenditure (20–79 years)
Total health expenditure, USD 161.4 billion 168.5 billion 159.6 billion 
Impaired glucose tolerance (20–79 years)
Regional prevalence 5.5%

(3.1–11.2%)
5.9%

(3.3–11.5%)
6.1%

(3.5–11.7%)

Age-adjusted comparative prevalence 4.4%
(2.6–9.3%)

4.9%
(2.9–9.8%)

5.1%
(3.1–10.1%)

Number of people with impaired glucose tolerance 36.6 million
(20.4–74.5 million)

 39.7 million
(22.5–77.4 million)

 40.3 million
(22.9–77.4 million)

Undiagnosed diabetes (20–79 years)
Regional prevalence 40.7% - -
Number of people with undiagnosed diabetes 24.2 million

(18.8–32.4 million)
- -

Type 1 diabetes (0–19 years)
Number of children and adolescents with type 1 diabetes 296,500 - -
Number of newly diagnosed children and adolescents each year 31,100 - -

i 95% confidence intervals are reported in brackets.

2019 2030 2045

IDF Europe Region at a glance

19% of live births are affected by 
hyperglycaemia in pregnancy.

31% of diabetes-related deaths are in 
people under the age of 60 years.

<5%

5–<6%

6–<7%

7–<8%

8–<9%

≥9%

No estimates made

Estimates were made for 57 countries and territories in the IDF 
Europe (EUR) Region. A total of 73 data sources from 39 countries 
were used to generate diabetes estimates among adults in the 
Region. Estimates for 12 countries (Georgia, Germany, Greenland, 
Israel, Italy, Luxembourg, Macedonia, Malta, Norway, Romania, 
Russian Federation and Uzbekistan) were based on studies 
conducted within the past five years. Diabetes prevalence figures 
for the remaining countries may be underestimated due to lack of 
recent data or data that, although available for all ages, is not readily 
accessible by age and sex. 

The EUR Region had the most complete and reliable data for type 
1 diabetes in children and adolescents, with over three quarters of 
countries reporting incidence rates of type 1 diabetes and over 60% 
of publications classified as high quality.
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Figure 4.2.1 Prevalence (%) estimates of 
diabetes by age and sex, IDF 
Europe Region, 2019

Figure 4.2.2 Mortality due to diabetes by age 
and sex, IDF Europe Region, 2019

Prevalence

The number of adults aged 20–79 years with diabetes 
in the EUR Region is estimated to be 59.3 million, 
representing 8.9% of the regional population in this age 
group. This includes 24.2 million adults with undiagnosed 
diabetes. While the EUR Region has the second lowest 
age-adjusted comparative diabetes prevalence (6.3%)  
among the IDF Regions, there are still many countries with 
relatively high diabetes prevalence. In Europe, 72.7% of 
the population live in cities and the diabetes prevalence 
is higher in urban (9.3%) than rural (7.8%) settings. More 
than half (58.6%) of adults with diabetes in the Region are 
living in high-income countries.

Among countries in the EUR Region, Turkey has the highest 
age-adjusted comparative prevalence (11.1%) followed by 
Germany (10.4%) and Portugal (9.8%). Germany ranks 
first for the highest number of people with diabetes (9.5 
million), followed by Russian Federation (8.3 million) and 
Turkey (6.6 million). A further 36.6 million adults aged 
20–79 years, 5.5% of the regional population in this age 
group are estimated to have impaired glucose tolerance 
(IGT) in 2019. By 2030, it is predicted that there will be 
66 million adults with diabetes and 39.7 million with IGT 
in the Region. Predictions for 2045 suggest that this will 
increase further to 68.1 million people with diabetes and 
40.3 million with IGT. Aging is an especially important risk 
factor for type 2 diabetes in the EUR Region, where 43.7% 
of the general population is between 50–79 years and this 
proportion is expected to increase to 47.7% by 2030 and 
to 50.1% by 2045. To a large degree, the high prevalence 
of type 2 diabetes and IGT is a consequence of the aging 
of the population in the Region.

Compared to other IDF Regions, EUR has the highest 
number of children and adolescents (0–19 years) with 
type 1 diabetes with 296,500 affected. The Region also 
has one of the highest incidence rates of type 1 diabetes 
in children and adolescents with an estimated 31,100 new 
cases per year. The Nordic countries of Sweden, Finland 
and Norway are in the top five worldwide in terms of the 
incidence of type 1 diabetes in this age group. The United 
Kingdom has the highest number of new cases of children 
and adolescents with type 1 diabetes – approximately 
4,300 in 2019.

Mortality

In the EUR Region, it is estimated that almost 465,900 
deaths in adults aged 20–79 years are attributable to 
diabetes and its complications in 2019 (8.5% of all-cause 
mortality). About 31.4% of these deaths are estimated to 
be in people under 60 years of age, which partly reflects 
the age distribution of the population, but also may be 
related to improved survival rates due to overall high 
quality healthcare of people with diabetes in the EUR 
Region. The highest percentage (10.8%) of deaths due 
to diabetes from all cause mortality is seen in the age 
group 50–59 years Among different income groups, the 
highest number of diabetes-related deaths (59.0%) is 
seen in middle-income countries, including the Russian 
Federation, Turkey and Ukraine.

There are slightly more deaths due to diabetes and its 
complications in women compared to men: 237,900 and 
228,000 respectively. This can be explained by the slightly 
higher levels of diabetes in women (29.9 million) than men 
(29.4 million), and more women (342.8 million) than men 
(322.6 million) in the population. The Russian Federation 
has the highest number of deaths attributable to diabetes 
(110,500).

Health expenditure

In 2019, the total diabetes-related health expenditure in 
the EUR Region is estimated to be USD 161.4 billion. The 
Region has the third largest expenditure on diabetes of all 
IDF Regions, accounting for 21.2% of the global spend on 
diabetes. As a result of the intensity of diabetes treatment 
in the Region, diabetes is responsible for a large share of 
total health expenditure, ranging from 4.2% in Ireland to 
23.8% in Turkey. For adults aged 20–79 years, diabetes-
related health expenditure is projected to reach USD 168.5 
billion in 2030 and USD 159.6 billion in 2045.

Regarding mean annual health expenditure per person 
with diabetes, the largest estimates in the EUR Region 
are for Switzerland (USD 11,916), Norway (USD 9,061) and 
Luxembourg (USD 7,978). The lowest estimates are for 
Tajikistan (USD 145), Kyrgyzstan (USD 194) and Ukraine 
(USD 341).
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MIDDLE EAST 
AND NORTH 
AFRICA

Map 4.3.1 Age-adjusted comparative 
prevalence (%) of diabetes 
(20–79 years) in IDF Middle 
East and North Africa 
Region, 2019

2019 2030 2045

IDF Middle East and North Africa Region at a glance

53% of diabetes-related deaths are in people 
under the age of 60 years.

Close to 45% (24 million) of adults aged 
20–79 years with diabetes are undiagnosed.

Total number of adult population in MENA (20–79 years)  426.3 million  533.8 million  686.7 million
Diabetes (20–79 years)
Regional prevalence 12.8%

(7.2–17.6%)i

14.2%
(8.1–19.5%)

15.7%
(8.8–21.5%)

Age-adjusted comparative prevalence 12.2%
(8.3–16.1%)

13.3%
(9.1–17.6%)

13.9%
(9.5–18.3%)

Number of people with diabetes 54.8 million
(30.7–75.1 million)

76.0 million
(43.0–104.1 million)

107.6 million
(60.6–147.4 million)

Number of deaths due to diabetes  418,900
(248,731–533,758)

-  -

Diabetes-related health expenditure (20–79 years)
Total health expenditure, USD 24.9 billion 32.5 billion 38.6 billion 
Impaired glucose tolerance (20–79 years)
Regional prevalence 8.3%

(5.2–12.0%)
8.9%

(5.6–12.8%)
9.4%

(5.9–13.6%)

Age-adjusted comparative prevalence 9.2%
(6.2–13.3%)

9.7%
 (6.5–14.1%)

9.9%
(6.6–14.5%)

Number of people with impaired glucose tolerance 35.5 million
(22.2–51.1 million)

 47.3 million
(30.0–68.4 million)

 64.5 million
(40.3–93.7 million)

Undiagnosed diabetes (20–79 years)
Regional prevalence 44.7% - -
Number of people with undiagnosed diabetes 24.5 million

(13.7–33.4 million)
- -

Type 1 diabetes (0–19 years)
Number of children and adolescents with type 1 diabetes 149,400 - -
Number of newly diagnosed children and adolescents each year 20,800 - -

i 95% confidence intervals are reported in brackets.

<5%

5–<6%

6–<7%

7–<8%

8–<9%

≥9%

No estimates made

Estimates were made for 21 countries and territories in the IDF 
Middle East and North Africa (MENA) Region. A total of 33 data 
sources from 17 countries were used to estimate diabetes prevalence 
in 20–79 year-old adults in the Region. Jordan, Pakistan and Sudan 
had national studies conducted within the past five years. Algeria, 
Jordan, Oman, Pakistan, Saudi Arabia, State of Palestine, Sudan and 
United Arab Emirates had estimates based on oral glucose tolerance 
tests (OGTT). Diabetes prevalence for the remaining countries may 
be underestimated. The MENA Region has studies of type 1 diabetes 
incidence data in the 0–19 age-group covering over half the countries 
in the Region (12 countries).
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Prevalence

In 2019, approximately 54.8 million adults aged 20–79 
years, or 12.8% of the regional population in this age 
group, have diabetes. This includes 24.5 million adults 
with undiagnosed diabetes. The Region has the highest 
age-adjusted diabetes prevalence (12.2%) of all the 
IDF Regions.

It is estimated that the number of people with diabetes in 
the Region will increase by 38.8% by 2030 and by 96.5% by 
2045, the second highest increase of all the IDF Regions.

Although 55.3% of all adults in the Region live in urban 
areas, 60.6% of adults with diabetes live in urban settings. 
The majority (87.2%) of adults with diabetes in the Region 
live in low- or middle-income countries.

Countries with the highest age-adjusted comparative 
diabetes prevalence in the MENA Region are Sudan 
(22.1%) and Pakistan (19.9%). Countries with the largest 
number of adults with diabetes aged 20–79 years are 
Pakistan (19.4 million), Egypt (8.9 million) and Iran (Islamic 
Republic of) (5.4 million).

A further 35.5 million adults aged 20–79 years in the 
Region, or 8.3% of the regional population in this age 
group, are estimated to have impaired glucose tolerance 
(IGT).

Algeria (33,100), Morocco (30,200) and Saudi Arabia 
(27,800) are the countries in the Region with the highest 
estimated number of children and adolescents (0–19 
years) with type 1 diabetes in 2019. They also have the 
highest number of new cases of type 1 diabetes in children 
and adolescents: Algeria (4,200 per year), Saudi Arabia 
(3,700) and Morocco (3,600).

Mortality

Diabetes and its complications were responsible for an 
estimated 418,900 deaths in adults aged 20–79 years in 2019 
(16.2% of all-cause mortality), with the highest percentage 
(22.4%) in the age group 30–39 years. About 53.3% of all 
deaths from diabetes in MENA occurred in people under 
60 years, making it the Region with the second highest 
proportion of diabetes-related deaths under 60 years of 
age. Most of the diabetes-attributable deaths occurred in 
middle-income countries, which account for 86.7% of all 
diabetes-related deaths in the Region.

There is a higher mortality due to diabetes in women 
than men, with 248,300 and 170,600 estimated deaths 
respectively. This may be due to a slightly higher number 
of women with diabetes than men; 27.6 million and 27.1 
million, respectively. The largest diabetes-attributable 
mortality is found in Pakistan, with 159,000 deaths in 2019.

Health expenditure

In 2019, diabetes-related health expenditure in the MENA 
Region totalled USD 24.9 billion and this is expected 
to increase by 30.3% to USD 32.5 billion by 2030. Total 
annual diabetes-related health expenditure is projected 
to reach USD 38.6 billion in 2045.

The proportion of health expenditure dedicated to diabetes 
corresponds, overall, to 15.2% of the Regional total. 
Countries in which the largest share of health expenditure 
relates to diabetes are Sudan (20.7%), Lebanon (20.4%) 
and Pakistan (19.7%). Oman has the lowest percentage 
of total health expenditure (6.8%) spent on diabetes in 
the Region.

There is a great disparity regarding the annual amount 
spent per person with diabetes in the MENA Region. 
The highest is estimated to be in Qatar (USD 1,751) and 
Lebanon (USD 1,548), while Pakistan has the lowest 
(USD 83).

Figure 4.3.1 Prevalence (%) estimates of 
diabetes by age and sex, IDF 
Middle East and North Africa 
Region, 2019

Figure 4.3.2 Mortality due to diabetes by 
age and sex, IDF Middle East 
and North Africa Region, 2019
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NORTH AMERICA 
AND CARIBBEAN

Map 4.4.1 Age-adjusted comparative prevalence 
(%) of diabetes (20–79 years) in IDF North 
America and Caribbean Region, 2019

The North America and Caribbean Region has 
the highest age-adjusted prevalence of impaired 
glucose tolerance of all IDF Regions – over 12%.

The North America and Caribbean Region has 
the second highest number of children and 
adolescents with type 1 diabetes – almost 
225,000 in total. The United States of America 
accounts for almost 78% (175,900) of the total. 

2019 2030 2045

IDF North America and Caribbean Region at a glance

<5%

5–<6%

6–<7%

7–<8%

8–<9%

≥9%

No estimates made

Adult population (20–79 years) 357.1 million 393.5 million 422.6 million
Diabetes (20–79 years)
Regional prevalence 13.3%

(10.5–15.8%)i

14.2%
(11.0–16.9%)

15.0%
(11.4–17.7%)

Age-adjusted comparative prevalence 11.1%
(9.0–14.5%)

12.3%
(10.0–15.9%)

13.0%
(10.5–16.5%)

Number of people with diabetes 47.6 million
(37.4–56.4million)

56.0 million
(43.4–66.5 million)

63.2 million
(48.1–74.9 million)

Number of deaths due to diabetes 301,700
(245,733–347,435)

- -

Diabetes-related health expenditure (20–79 years)
Total health expenditure, USD 324.5 billion 338.8 billion 346.7 billion

Impaired glucose tolerance (20–79 years)
Regional prevalence 15.5%

(13.1–17.9%)
16.3%

(13.7–18.7%)
16.7%

(14.1–19.2%)

Age-adjusted comparative prevalence 12.3%
(10.2–14.4%)

13.2%
(11.0–15.5%)

13.8%
(11.5–16.1%)

Number of people with impaired glucose tolerance 55.5 million
(46.8–63.8 million)

64.0 million
(54.0–73.6 million)

70.7 million
(59.6–81.2 million)

Undiagnosed diabetes (20–79 years)
Regional prevalence 37.8%
Number of people with undiagnosed diabetes 18.0 million

(14.1–21.3 million)
- -

Type 1 diabetes (0–19 years)
Number of children and adolescents with type 1 diabetes 224,900 - -
Number of newly diagnosed children and adolescents each year 21,900 - -

i 95% confidence intervals are reported in brackets.

Estimates were made for Canada, Mexico, the United States of 
America and 21 Caribbean countries and territories in the IDF North 
America and Caribbean (NAC) Region. Estimates for diabetes in 
adults in the Region were taken from 27 data sources, representing 
15 of the 24 countries. Suriname and the United States had studies 
conducted within the past five years. Belize, Haiti, Mexico and the 
US Virgin Islands had studies that used oral glucose tolerance tests 
(OGTT) but were performed between 1994 and 2009.

Prevalence estimates for other countries may be underestimates 
because they were performed when diabetes prevalence was lower and/
or because of the use of less sensitive detection methods (e.g HbA1c and 
self-reporting). Estimates for type 1 diabetes in children and adolescents 
were derived from studies in eight countries of the NAC Region.
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Prevalence

With 13.3% of adults aged 20–79 years affected by diabetes, 
an estimated 47.6 million people with diabetes live in the 
Region, of whom 18.0 million (37.8%) are undiagnosed. The 
vast majority of people with diabetes live in urban areas 
(83.5%) and high-income countries (71.5%).

Since most of the people (96.7%) in the NAC Region live in 
Canada, Mexico and the United States of America, these 
countries also have the highest numbers of adults with 
diabetes; United States of America (31.0 million), followed 
by Mexico (12.8 million) and Canada (2.8 million). The 
highest age-adjusted prevalence in the NAC Region are 
found in Belize (17.1%) and British Virgin Islands (14.2%).

The majority (79.2%) of the countries and territories in 
the Region have an age-adjusted comparative diabetes 
prevalence above the global average (8.3%), with Canada, 
Cayman Islands, Sint Maarten, Bermuda and Haiti being 
the exceptions at 7.6%, 6.8%, 6.8%, 6.7% and 6.6%, 
respectively.

A further 55.5 million people, or 15.5% of adults aged 20–79 
years in the NAC Region, have impaired glucose tolerance 
(IGT). By 2030, it is predicted that 56.0 million adults in 
the NAC Region will have diabetes and an additional 64.0 
million will have IGT. By 2045 these numbers are expected 
to increase to 63.2 million adults with diabetes and 70.7 
million people with IGT.

There are an estimated 224,900 children and adolescents 
with type 1 diabetes in NAC, with 21,900 newly diagnosed 
each year. The United States of America is home to the 
world’s largest number of children and adolescents with 

type 1 diabetes (175,900) and accounts for 78.2% of the 
total number of type 1 diabetes in children and adolescents 
in the Region.

Mortality

The total number of deaths attributed to diabetes in adults 
aged 20–79 years in NAC for 2019 is 301,700 (13.8% of 
deaths due to all causes). Of these, the highest proportion 
(20.0%) occurred in the age group 50–59 years. More than 
half (67.2%) of these deaths occurred in high-income 
countries. More men (174,700) than women (127,000) 
died from diabetes-related causes in the Region in 2019. 
Diabetes-related mortality in the NAC Region was not 
limited to older age groups, with 44.0% of deaths occurring 
in adults under the age of 60 years. Diabetes-related 
deaths in the United States of America is estimated to be 
189,000 in 2019, one of the highest numbers of deaths due 
to diabetes worldwide.

Health expenditure

In 2019, USD 324.5 billion was spent on diabetes in the 
Region. This was greater than for any other IDF Region, 
corresponding to 42.7% of the total global health 
expenditure on diabetes. USD 294.6 billion was spent 
in the United States of America alone. Mean annual 
expenditure per person with diabetes was highest in the 
United States of America (USD 9,506), followed by Canada 
(USD 4,397). The lowest in the Region was Haiti (USD 142).

In the NAC Region, 9.3% of the total health expenditure 
was attributable to diabetes. Countries with the largest 
share were Mexico (27.8%), Belize (25.2%), and Dominica 
(23.0%), while Canada had the lowest proportion (7.4%).

Figure 4.4.1 Prevalence (%) estimates of diabetes 
by age and sex, IDF North America 
and Caribbean Region, 2019

Figure 4.4.2 Mortality due to diabetes by age 
and sex, IDF North America and 
Caribbean Region, 2019
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Map 4.5.1 Age-adjusted comparative prevalence 
(%) of diabetes (20–79 years) in IDF South 
and Central America Region, 2019 
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SOUTH AND  
CENTRAL AMERICA

Adult population (20–79 years) 335.1 million 381.0 million 417.0 million
Diabetes (20–79 years)
Regional prevalence 9.4%

(7.8–11.7%)i

10.6%
(8.8–13.1%)

11.8%
(9.7–14.6%)

Age-adjusted comparative prevalence 8.5%
(6.7–11.3%)

9.5%
(7.4–12.6%)

9.9%
(7.8–13.2%)

Number of people with diabetes 31.6 million
(26.3–39.2 million)

40.2 million
(33.3–49.9 million)

49.1 million
(40.3–60.7 million)

Number of deaths due to diabetes (20–79 years) 243,200
(203,845–293,546)

Diabetes-related health expenditure (20–79 years)
Total health expenditure, USD 69.7 billion 80.4 billion  85.7 billion
Impaired glucose tolerance (20–79 years)
Regional prevalence 10.1%

(7.3–13.4%)
10.8%

(7.9–14.3%)
11.5%

(8.5–15.1%)

Age-adjusted comparative prevalence 9.7%
(6.9–12.9%)

10.3%
(7.5–13.7%)

10.7%
(7.8–14.1%)

Number of people with impaired glucose tolerance  33.9 million
(24.4–45.0 million)

 41.0 million
(29.9–54.3 million)

48.1 million
(35.5–63.1 million)

Undiagnosed diabetes (20–79 years)
Regional prevalence 41.9% - -
Number of people with undiagnosed diabetes 13.3 million

(11.1–16.3 million)
- -

Type 1 diabetes (0–19 years)
Number of children and adolescents with type 1 diabetes 127,200 - -
Number of newly diagnosed children and adolescents each year 12,300 - -

i 95% confidence intervals are reported in brackets.

2019 2030 2045

IDF South and Central America Region at a glance

42% (13 million) of adults aged 20–79 years with 
diabetes are undiagnosed.

34 million adults aged 20–79 years have 
impaired glucose tolerance, 10% of the regional 
population in this age group.

Estimates were made for 19 countries and territories in the IDF 
South and Central America (SACA) Region. Estimates for diabetes 
prevalence in adults aged 20–79 years were taken from 27 data 
sources from 16 countries.

Only Uruguay had a study conducted within the past five years. 
Estimates for Argentina, Bolivia, Brazil, Guatemala, Honduras and 
Nicaragua were based on studies that used oral glucose tolerance 
tests (OGTT). Diabetes prevalence figures for other countries 
may be underestimated. Estimates of the number of children and 
adolescents with type 1 diabetes in SACA were derived from studies 
in 12 countries.
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Prevalence

An estimated 31.6 million adults aged 20–79 years in the 
SACA Region, or 9.4% of the regional population in this 
age group, have diabetes in 2019. Of these, 13.3 million 
(41.9%) are undiagnosed. About 85.5% of adults with 
diabetes live in urban settings and 87.5% live in middle-
income countries.

Puerto Rico has the highest age-adjusted comparative 
prevalence of diabetes (13.7%) in adults aged 20–79 years 
in the Region. Brazil has the highest number of adults 
with diabetes (16.8 million). Diabetes prevalence is higher 
in women (17.9 million, 10.4%) than in men (13.8 million, 
8.4%).

Estimates indicate that another 33.9 million adults aged 
20–79 years, or 10.1% of the regional population in this 
age group, have impaired glucose tolerance (IGT) in 2019. 
The number of people with IGT is expected to rise to 41.0 
million by 2030 and to 48.1 million by 2045.

An estimated 127,200 children and adolescents under 
the age of 20 have type 1 diabetes in the Region. Some 
95,800 of these children and adolescents live in Brazil, 
which makes it the country with the third highest number 
of children and adolescents with type 1 diabetes in the 
world, after the United States of America and India.

Mortality

In 2019, an estimated 243,200 deaths in adults aged 20–79 
years in the SACA Region were the result of diabetes or 
its complications (12.5% of all-cause mortality), with the 
highest percentage (16.2%) in the age group 50–59 years. 
An estimated 43.5% of these deaths occur in people under 
the age of 60. The number of deaths due to diabetes is 
higher in men (122,200) than in women (121,000), and there 
is higher diabetes-related mortality among middle-income 
countries (217,300) compared to high-income countries 
(25,900). Over half (55.6%, 135,200) of the diabetes-related 
deaths in the Region occur in Brazil.

Health expenditure

In 2019, total diabetes-related health expenditure in the 
SACA Region was USD 69.7 billion, corresponding to 9.2% 
of the global total. Health expenditure on diabetes in the 
Region is expected to increase by 15.3% by 2030, reaching 
USD 80.4 billion, and by 22.9% by 2045, reaching USD 
85.7 billion.

In the SACA Region, 19.4% of health expenditure is 
dedicated to diabetes. Countries with the largest 
percentage are Cuba (24.3%), Brazil (24.2%), and Costa 
Rica (21.3%), while the lowest estimates are for Argentina 
(5.0%) and Uruguay (6.1%).

Mean annual health expenditure per person with diabetes, 
was highest in Brazil (USD 3,117), and lowest in Nicaragua 
(USD 564).

Figure 4.5.1 Prevalence (%) estimates of 
diabetes by age and sex, IDF South 
and Central America Region, 2019

Figure 4.5.2 Mortality due to diabetes by age 
and sex, IDF South and Central 
America Region, 2019
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Map 4.6.1 Age-adjusted comparative prevalence 
(%) of diabetes (20–79 years) in IDF 
South-East Asia Region, 2019 
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SOUTH-EAST ASIA

Adult population (20–79 years)  997.4 million 1.2 billion 1.3 billion
Diabetes (20–79 years)
Regional prevalence 8.8%

(7.1–11.1%)i

9.7%
(7.9–12.2%)

11.3%
(9.2–14.1%)

Age-adjusted comparative prevalence 11.3%
(8.0–15.9%)

12.2%
(8.6–17.2%)

12.6%
(8.9–17.7%)

Number of people with diabetes  87.6 million
(70.9–110.9 million)

 115.1 million
(92.9–144.5 million)

 152.8 million
(123.4–190.1 million)

Number of deaths due to diabetes (20–79 years)  1,150,300
(939,263–1,400,002)

Diabetes-related health expenditure (20–79 years)
Total health expenditure, USD  8.1 billion 10.1 billion  12.3 billion
Impaired glucose tolerance (20–79 years)
Regional prevalence 3.1%

(2.3–6.0%)
3.3%

(2.5–6.3%)
3.7%

(2.8–6.9%)

Age-adjusted comparative prevalence 7.7%
(5.7–11.3%)

7.9%
(5.9–11.6%)

8.0%
(5.9–11.8%)

Number of people with impaired glucose tolerance  30.6 million
(23.0–60.0 million)

 39.1 million
(29.5–74.8 million)

49.8 million
(37.7–92.9 million)

Undiagnosed diabetes (20–79 years)
Regional prevalence 56.7% - -
Number of people with undiagnosed diabetes 49.6 million

(40.2–62.8 million)
- -

Type 1 diabetes (0–19 years)
Number of children and adolescents with type 1 diabetes 184,100 - -
Number of newly diagnosed children and adolescents each year 21,300 - -

i 95% confidence intervals are reported in brackets.

2019 2030 2045

IDF South-East Asia Region at a glance

24% of live births are affected by 
hyperglycaemia in pregnancy.

Over 1 million people died due to diabetes in 
2019 – the second highest number of deaths 
of all IDF Regions.

Estimates were made for the seven countries and territories in the 
IDF South-East Asia (SEA) Region. All countries except Bhutan had 
primary data sources, which were used to generate estimates for 
diabetes in adults aged 20–79 years. A total of 13 data sources from 
these six countries were used. All data sources that were used to 
generate estimates are older than five years. Estimates for type 1 
diabetes in children and adolescents were based on incidence data 
from four out of the seven countries in the Region.
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Prevalence

Estimates for 2019 indicate that 8.8% of the adult population 
aged 20–79 years has diabetes. This is equivalent to 87.6 
million people, of whom 56.7% are undiagnosed. Although 
only one-third (34.3%) of adults in the SEA Region live in 
urban areas in 2019, nearly half (49.4%) of all adults with 
diabetes can be found in cities. Most people (98.2%) in 
the SEA Region live in middle-income countries and, as a 
result, 99.2% of adults with diabetes are in such countries.

Mauritius has the highest (22.0%) age-adjusted 
comparative diabetes prevalence in adults aged 20–79 
years in the Region, followed by Sri Lanka (10.7%) and 
India (10.4%). India is home to the second largest number 
(77 million) of adults with diabetes worldwide. Adults 
with diabetes in India, Bangladesh, and Sri Lanka make 
up 98.9% of the total adult population with diabetes in 
the Region. Adults aged 50–70 years have the highest 
diabetes prevalence among all age groups.

In 2019, a further 30.6 million adults aged 20–79 years 
have impaired glucose tolerance (IGT) in the SEA Region. 
The number of people with diabetes in the Region is 
predicted to reach 115.1 million by 2030 or 9.7% of the 
adult population aged 20–79 years. By 2045, 152.8 million 
adults are expected to have diabetes, with an additional 
49.8 million with IGT.

It is estimated that 184,100 children and adolescents 
under the age of 20 years are living with type 1 diabetes 
in the SEA Region. Approximately 21,300 children and 
adolescents developed type 1 diabetes in 2019. India 
is home to the second largest number of children and 
adolescents aged 0–19 years with type 1 diabetes in the 
world (171,300), and accounts for the majority of children 
and adolescents with diabetes in SEA.

Mortality

With 1.2 million deaths in 2019 (14.1% of all-cause mortality), 
the SEA Region has the second highest number of deaths 
attributable to diabetes in adults 20–79 years among the 
IDF Regions. More than half (51.5%) of these deaths 
occurred in people under the age of 60 years. The age 
group with the highest (21.3%) proportion of diabetes-
related deaths from all cause mortality was 50–59 years. 
There are more diabetes-related deaths in women 
(643,400) than in men (507,000) and most of the diabetes-
attributable deaths occur in middle-income countries 
(1,138,700). India was the largest contributor to regional 
diabetes mortality with more than 1 million estimated 
deaths attributable to diabetes and related complications.

Health expenditure

Total diabetes-related health expenditure in the SEA 
Region was USD 8.1 billion in 2019, the lowest total of all 
IDF Regions. However, it is projected that the Region will 
experience growth in health expenditure on diabetes in 
the next decades, reaching USD 10.1 billion in 2030 and 
USD 12.3 billion in 2045.

In the SEA Region, 8.4% of total health expenditures was 
allocated to diabetes. The highest percentage was in 
Mauritius (16.9%), and the lowest was in Nepal (4.2%).

The highest estimate in 2019 for mean annual expenditure 
per person with diabetes in the Region was USD 1,794 in 
the Maldives, while the lowest was USD 64 in Bangladesh. 
In India, which accounts for 87.9% of adults with diabetes 
in the Region, USD 92 was spent per person.

Figure 4.6.1 Prevalence (%) estimates of diabetes 
by age and sex, IDF South-East Asia 
Region, 2019

Figure 4.6.2 Mortality due to diabetes by age 
and sex, IDF South-East Asia 
Region, 2019
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Map 4.7.1 Age-adjusted comparative prevalence 
(%) of diabetes (20–79 years) in IDF 
Western Pacific Region, 2019
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WESTERN 
PACIFIC

Adult population (20–79 years)  1.7 billion 1.8 billion 1.8 billion
Diabetes (20–79 years)
Regional prevalence 9.6%

(8.6–11.9%)i

11.0%
(9.9–13.5%)

11.8%
(10.5–14.3%)

Age-adjusted comparative prevalence 11.4%
(8.3–15.6)

12.4%
(9.0–16.8%)

12.8%
(9.3–17.4%)

Number of people with diabetes  162.6 million
(146.6–203.0 million)

 196.5 million
(176.6–241.6 million)

 212.2 million
(188.3–255.9 million)

Number of deaths due to diabetes 1,265,100
(1,137,890–1,482,903)

Diabetes-related health expenditure (20–79 years)
Total health expenditure, USD 162.2 billion 181.8 billion 184.7 billion
Impaired glucose tolerance (20–79 years)
Regional prevalence 8.0%

(5.0–13.0%)
8.7%

(5.5–14.1%)
9.2%

(5.9–14.9%)

Age-adjusted comparative prevalence 10.4%
(7.1–16.0%)

11.0%
(7.5–16.8%)

11.3%
(7.6–17.2%)

Number of people with impaired glucose tolerance  136.5 million
(85.5–221.0 million)

 155.9 million
(98.7–253.3million)

 164.8 million
(105.0–267.8 million)

Undiagnosed diabetes (20–79 years)
Regional prevalence 55.8% - -
Number of people with undiagnosed diabetes 90.8 million

(81.9–113.1 million)
- -

Type 1 diabetes (0–19 years)
Number of children and adolescents with type 1 diabetes 102,200 - -
Number of newly diagnosed children and adolescents each year 11,200 - -

i 95% confidence intervals are reported in brackets.

2019 2030 2045

IDF Western Pacific Region at a glance

An estimated 163 million adults aged 20–79 
years have diabetes in the IDF Western Pacific 
Region. This is the highest number of all IDF 
Regions and represents 35% of the world’s 
total number of adults with diabetes in this 
age group.

Close to 137 million adults aged 20–79 years 
have impaired glucose tolerance, the highest 
of all the IDF Regions.

Estimates were made for 36 countries and territories in the IDF 
Western Pacific (WP) Region. For this edition of the IDF Diabetes 
Atlas, 60 data sources from 28 countries were used to generate 
estimates of diabetes in adults aged 20–79 years. Estimates for 
Brunei Darussalam, Myanmar, Republic of Korea and Thailand 
were based on studies conducted within the past five years. Other 
studies were performed between 1990 and 2013. Eleven countries 
in the Region had national studies based on oral glucose tolerance 
tests (OGTT). Diabetes prevalence figures for other countries may 
be underestimated.

Estimates for type 1 diabetes in children and adolescents were based 
on studies conducted in 11 countries of the Region.
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Prevalence

In 2019, 9.6% of adults aged 20–79 years are estimated to 
have diabetes in the WP Region, equivalent to 162.6 million 
people. Over half (55.8%) of these have undiagnosed 
diabetes. Over two-thirds (67.4%) of adults with diabetes 
live in urban areas and 90.5% live in low- and middle-
income countries. The Region is home to 35.1% of the total 
number of adults with diabetes in the world.

The WP Region includes the country with the highest 
age-adjusted comparative prevalence: Marshall Islands 
(30.5%); and the country with the highest number of 
people with diabetes in the world: China (116.4 million).

It is predicted that there will be 196.5 million adults aged 
20–79 years with diabetes in the WP Region by 2030 and 
212.2 million by 2045, equivalent to 11.0% and 11.8% of the 
adult population in the Region, respectively.

There are also 136.5 million (8.0%) adults aged 20–79 
years with impaired glucose tolerance (IGT) in the Region.

An estimated 102,200 children and adolescents under 
the age of 20 have type 1 diabetes, with approximately 
11,200 diagnosed in 2019. About 54,000 of these children 
and adolescents are in China, likely due to China’s large 
population rather than to a high incidence rate.

Mortality

In 2019, 1.3 million deaths due to diabetes (11% of deaths 
from all causes) among adults aged 20–79 years occurred 

in the WP Region. This is the highest number of deaths 
attributable to diabetes among all the IDF Regions. The 
highest proportion (14.3%) of mortality due to diabetes 
from all-cause mortality is reported in the age group 
50–59 years. An estimated 37.7% of diabetes-related 
deaths occurred in adults under the age of 60 years 
and more diabetes-related deaths occurred in women 
(653,600) than in men (611,500). Within the Region, the 
highest number (1.1 million, 88.9%) of deaths attributable 
to diabetes occurred in middle-income countries, and 
2.0% of all deaths occurred in low-income countries. 
China alone had 823,800 deaths due to diabetes in 2019, 
33.4% occurring in people under the age of 60 years.

Health expenditure

In 2019, the total diabetes-related health expenditure 
in the WP Region was USD 162.2 billion. This total is 
expected to reach USD 181.8 billion in 2030 and USD 
184.7 billion in 2045. China spent the most on diabetes 
in the Region (USD 109 billion), accounting for 67.2% of 
the regional total.

In the WP Region, 11.1% of health expenditure was spent 
on diabetes. The country with the highest percentage of 
diabetes-related health expenditure was Marshall Islands 
(38.8%), while the lowest was Japan (4.4%).

The highest mean annual expenditure per person with 
diabetes was in Australia (USD 5,000), while the lowest 
was in Papua New Guinea (USD 135).

Figure 4.7.1 Prevalence (%) estimates of 
diabetes by age and sex, IDF 
Western Pacific Region, 2019

Figure 4.7.2 Mortality due to diabetes by 
age and sex, IDF Western 
Pacific Region, 2019
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5 DIABETES 
COMPLICATIONS AND 
CO-MORBIDITIES

Chris Aldred from Great Yarmouth, United Kingdom, living with type 1 diabetes and father to son with type 1 diabetes



Key messages

Lack of access to insulin, misdiagnosis or 
delayed diagnosis of type 1 diabetes, result 
in diabetic ketoacidosis, a common cause 
of death in children and young people 
with diabetes.

The long-term complications of diabetes 
can be present at diagnosis in people with 
type 2 diabetes and can appear early (around 
five years) after the onset of type 1 diabetes. 
Therefore, early detection is essential to 
prevent disability and death.

Self-management for people with diabetes is 
an important part of successfully preventing 
or delaying diabetes complications.

Chris Aldred from Great Yarmouth, United Kingdom, living with type 1 diabetes and father to son with type 1 diabetes
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Acute complications

Acute diabetes complications, resulting from 
extremes of blood glucose levels are common in type 
1 diabetes and can occur, with certain medications, 
in type 2 diabetes and other forms of the condition 
as well. They can lead to permanent neurological 
consequences or death.

If the initial diagnosis of type 1 diabetes is delayed, 
it typically presents with a build-up of ketones in 
the body, or diabetic ketoacidosis (DKA). It will also 
appear if blood glucose control is sub-optimal. DKA 
is a complex metabolic disorder that requires expert 
guidelines-based management.1 With such care, 
outcomes are usually satisfactory, but deaths can 
still occur, particularly if cerebral oedema develops. 
There is also disturbing recent evidence that DKA 
may result in adverse neurocognitive outcomes in 
the medium term.1,2 Management of DKA is also a 
considerable cost to a country’s health system – 
treatment of a single DKA episode in the United 
Kingdom, for example, has been estimated to cost 
the health service GBP 1,387 (around USD 1,750).3

Hypoglycaemia is common in type 1 diabetes, 
and also in type 2 diabetes when insulin or 
sulphonylureas are used, as a fine balance 
must be achieved between glucose-lowering 
medicines, food intake and exercise. A rapid-acting 
carbohydrate such as a sweetened drink, glucose 
tablets or sweets can treat mild hypoglycaemia. 
Severe hypoglycaemia occurs when the person 
with diabetes requires external assistance, and 
can develop quickly into seizure and coma. Prompt 
treatment with glucagon or intravenous dextrose 
or glucose is required.4 Hypoglycaemia may be 
implicated in some instances of ‘dead-in-bed’ 
syndrome.

These complications are even more dangerous in 
less-resourced countries. Many health facilities 
are unable to perform the various laboratory 
tests needed to diagnose DKA nor to administer 
the fluids and insulin required by infusion pump. 
Protocols are available for management in less-
resourced settings, such as the IDF Life for a 
Child and International Society for Pediatric 
and Adolescents Diabetes (ISPAD) Pocketbook 
Guidelines,5 and transfer should be arranged to 
tertiary centres when indicated.

An even greater problem is misdiagnosis of DKA in 
new-onset type 1 diabetes in children, adolescents 
and adults. Since type 1 diabetes is uncommon in 
many less-resourced countries, health professional 
awareness is low, and glucose testing facilities 
are limited. As a result, the diagnosis of type 1 
diabetes is often mistaken for diagnoses of malaria, 
pneumonia, gastroenteritis, typhoid, malnutrition, 
HIV or other conditions.6,7 If the diagnosis of type 
1 diabetes is delayed, DKA will follow and the risk 
of morbidity and mortality rises. If missed entirely, 
the person will die. This may be the most common 
cause of death for children with type 1 diabetes 
globally.8
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Health professional and community education are 
needed to address this and successful programmes 
have been conducted that have reduced DKA rates 
at diagnosis. IDF Life for a Child has also made 
six-icon education posters available in many 
languages in various countries and online.9 Severe 
hypoglycaemia is also dangerous in less-resourced 
countries, and is likely to be more common where 
there is food insecurity. Glucagon is rarely available 
at home or even at hospitals, and access to 
intravenous glucose is difficult if the health facility 
is distant or has limited opening hours.

The hyperglycaemic hyperosmolar state (HHS) 
can also occur in people with type 2 diabetes. The 
onset of HHS can be insidious but it can progress to 
profound dehydration and electrolyte losses, with 
a risk of other complications.1 Accurate diagnosis 
and careful treatment is required to achieve good 
clinical outcomes. Although there are multiple 
precipitating causes, infections are the most 
common. Up to 20% of people with HHS do not 
have a previous diagnosis of diabetes. The elderly, 
the chronically ill and institutionalised populations 
are at increased risk for HHS. Overall mortality for 
HHS is estimated at 5–20%: 10 times higher than 
that for DKA.10
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Diabetes and 
cardiovascular diseases

Diabetes, and the continuum of blood glucose levels 
even below the diabetes diagnostic threshold, are 
associated with a wide range of cardiovascular 
conditions that collectively comprise the largest 
cause of both morbidity and mortality for people 
with diabetes.11 Systematic reviews indicate that 
the relative risk of cardiovascular diseases (CVD) 
is between 1.6 and 2.6, but that the relative risk is 
higher among those of younger age and slightly 
higher in women.12,13 Across the full spectrum of 
fasting glucose, haemoglobin A1c (HbA1c), or 
2-hour glucose test results, each standard deviation 
(SD) is associated with a 6–20% increased risk of 
CVD events (Table 5.1).

Diabetes and elevated blood 
glucose are associated with 
an approximate doubling of 
cardiovascular diseases risk.

The risk of cardiovascular 
diseases in people with diabetes 
can be reduced by lowering 
high blood pressure and high 
glucose levels, and using lipid-
lowering medications.
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Table 5.1 Global estimates of the association and impact of diabetes on cardiovascular 
diseases

Outcome Impact Data systems / study Reference

Prevalence of 
cardiovascular 
diseases

Any cardiovascular disease: 32%
Coronary heart disease: 21%
Myocardial infarction: 10%
Stroke: 7.6%

57 cross-sectional studies Einarson et al., 201814

Coronary heart 
disease

160% increased risk 102 prospective studies Emerging Risk Factors 
Collaboration, 201012

Emerging Risk Factors 
Collaboration, 201113

Ischaemic heart 
disease

127% increased risk 102 prospective studies

Haemorrhagic 
stroke

56% increases risk 102 prospective studies

Cardiovascular 
diseases death

132% increased risk 97 prospective studies

Years of life lost 5.8 years for men age 50
6.4 years for women age 50

97 prospective studies

These associations have contributed to a 
prevalence of coronary artery disease of around 
21% (range from 12% to 32%) and any CVD of 32% 
in adults with diabetes living in high- and middle-
income countries.14 Excess glucose has been shown 
to be associated with about 15% of all deaths due 
to CVD, kidney disease and diabetes.15,16 However, 
the relative risk of CVD may vary across regions 
and between high- and low-income countries, and 
there are few specific data on this variability.17

Although rates of CVD incidence and related 
mortality have declined substantially in many 
countries in recent decades, such data are 
limited to high-income countries that represent 
only about 10% of the world, leaving the status 
of trends and progress in most of the world 
unclear.18 The most common and classic types of 
CVD associated with diabetes are coronary heart 
disease, cerebrovascular disease, peripheral artery 
disease, and congestive heart failure, and these are 
manifested as specific events, hospitalisations, 
procedures and deaths from acute coronary 
syndromes, myocardial infarction, ischaemic and 
haemorrhagic stroke, as well as sudden death. 
Peripheral artery disease is also a potent cause 
of lower extremity amputations. Collectively, CVD 

accounts for between one-third and one-half of 
all deaths.

Elevated levels of blood glucose, and diabetes 
itself, lead to increased risk of CVD through 
multiple mechanisms, including insulin resistance, 
inflammation, endothelial dysfunction, and the toxic 
effects of glucose on microvasculature.19 In addition, 
elevated blood glucose levels are associated with 
a common set of other underlying metabolic risk 
factors, including hypertension, dyslipidaemia, 
and central obesity. Risk is also strongly affected 
by smoking and by low levels of physical activity. 
This wide range of risk factors is accompanied by 
numerous opportunities to reduce risk. Lowering 
high blood pressure and high glucose levels 
and using drugs that lower cholesterol can each 
significantly reduce the risk of CVD outcomes. These 
goals can be achieved through implementation of 
health system-based approaches of team-based 
care with case managers, clinical registries, tools for 
decision support, and patient education. In addition, 
community- and population-wide approaches that 
facilitate increasing levels of physical activity and 
diets rich in fresh fruits and vegetables, whole 
grains, cereal fibres and healthy fats will reduce 
long-term risk for people with diabetes.
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Diabetic eye disease

Diabetic eye disease (DED) is a much-feared 
complication of diabetes, consisting predominantly 
of diabetic retinopathy (DR), diabetic macular 
oedema (DMO), cataract and glaucoma, but 
also double vision and inability to focus. In most 
countries, DR is acknowledged to be one of 
the leading causes of blindness in the working 
age population with devastating personal and 
socioeconomic consequences, despite being 
potentially preventable and treatable.20–30

Based on an analysis of 35 studies worldwide 
carried out between 1980 and 2008, the overall 
prevalence of any DR in people with diabetes using 
retinal images was estimated to be 35% with vision-
threatening DR present in 12%.31 DR prevalence 
increased with duration of diabetes in both type 
1 and type 2 diabetes, and was associated with 
deteriorating glycaemic control and the presence 
of hypertension. DR was more common in people 
with type 1 diabetes, with differences evident 
between Asians (20.8%), Caucasians (44.7%) and 
African Americans (55.7%) with type 2 diabetes. 

Early diagnosis and timely 
treatment of diabetic retinopathy 
can prevent sight impairment 
and blindness.

Optimised blood glucose and 
blood pressure management 
complemented by screening for 
diabetic retinopathy can reduce 
the impact of diabetic eye disease.

Internationally agreed standards 
for screening methods and 
diagnostic criteria are required to 
make meaningful comparisons of 
diabetic retinopathy prevalence 
between countries, regions and 
ethnic groups.
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However, this review did not include data from 
low- and middle-income countries where diabetes 
impact is highest and access to DR screening and 
management is lowest.

A more recent review in 201532 further emphasised 
the considerable heterogeneity in prevalence of 
DR across the globe and within countries. This 
was demonstrated, for example, by the United 
States of America having a wide range of any DR 
and sight-threatening DR (STDR) prevalence, both 
in type 1 diabetes (ranging from 36.5% to 93.6%, 
and 6.7% to 34.9%, respectively) and in type 2 
diabetes (from 28.5% to 40.3% and 4.4% to 8.2%, 
respectively). In general, Asian countries had a 
lower prevalence of DR (12.1–23.0%) and STDR 
(4.3–4.6%) with the exception of Singapore, where 
rates more analogous to those of western countries 
were observed, while retaining ethnic differences 
between Malaysians (33.4%), Indians (33.0%) and 
Chinese (25.4%). In 2015, a community-based 
national DR screening service in Wales (for people 
aged 12 years and over) used retinal images to 
reveal that the prevalence of DR and STDR in type 
1 diabetes was 56.0% and 11.2% respectively, and in 
type 2 diabetes was 30.3% and 2.9% respectively.33 
However, meaningful comparisons between regions 
and ethnic groups across the globe can only be 
made following the adoption of internationally 
agreed screening methods and diagnostic criteria 
for DR.34

In 2019, a systematic review35 of the incidence of 
DR based on eight studies that were conducted 
after 2000 (five from Asia, and one each from 
North America, Caribbean and sub-Saharan Africa) 
indicated that the annual incidence of DR ranged 
from 2.2% to 12.7% and annual progression to STDR 
ranged from 3.4% to 12.3%. The review emphasised 
that more high-quality population-based studies 
are needed to consolidate the evidence base on 
which to develop related public health strategies, 
such as screening programmes for DR.

Over the past 20 years or so, systematic screening 
has been adopted in several countries.33,36–40 
Following the introduction of screening in the 
United Kingdom DR is no longer the primary 
cause of blindness in the working age population41 
with further evidence from Wales demonstrating 
a 40–50% reduction in the incidence of new 
certification for visual impairment and blindness 
over eight years.42 The establishment of successful 
DR screening programmes benefits from both 
sociopolitical acceptance and health care 
professional commitment on a long-term basis. 

The implementation of DR screening will benefit 
from a committed champion to oversee, construct 
and implement integrated care pathways across 
the spectrum of relevant health care professionals. 
Consideration should be given to international and 
national guidelines for diabetes care and examples 
of best practice in screening for DR elsewhere in 
the world.29,30,33,36-40,43,44 Providing information to 
raise general awareness of the relationship between 
diabetes and vision impairment and blindness along 
with specific education for people with diabetes 
and related health care professionals is an early 
and mandatory step in overcoming barriers to DR 
screening.44 Understanding the economic impact 
of sight impairment and blindness is essential to 
appreciate fully the socioeconomic consequences 
of DR.

The WHO Universal Eye Health: A Global Action 
Plan 2014–201929 outlines the need to achieve a 
reduction in the prevalence of avoidable visual 
impairment and blindness including that related 
to diabetes, which is currently among the five 
most common causes of both moderate or severe 
visual impairment and blindness. WHO Member 
States have committed to reducing the prevalence 
of avoidable visual impairment by 25% by 2019 
compared to the baseline established by WHO in 
2010. This, however, remains to be achieved. Further 
research is required to fill the existing knowledge 
gaps in the natural history of DR to introduce 
prevention strategies facilitated by improved 
resource allocation to maintain diabetes-related 
eye health in the future despite an increasing 
number of people with diabetes.

The economic impact of DED is considerable since 
visual impairment and blindness have a devastating 
impact on quality of life and the economic status of 
both individuals and the society in which they live. 
Estimates of related expenditure are available for 
some countries including Australia, Canada, Hong-
Kong, Japan, Singapore, Spain, Sweden, the United 
Kingdom and the United States of America. All 
have underlined the heavy and increasing financial 
impact due to the direct and indirect consequences 
of DED. Estimates are not available from low- and 
middle-income countries.

Understanding of the economic impact of sight 
loss and blindness is essential if the socioeconomic 
impact is to be fully appreciated and to enable 
international comparisons. Prevention of DR and 
progression to STDR will undoubtedly reduce 
related economic impact.
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Diabetic kidney disease

Chronic kidney disease (CKD) in people with 
diabetes can result from diabetic nephropathy or 
can be the result of other associated conditions 
such as hypertension, polyneuropathic bladder 
dysfunction, increased incidence of relapsing 
urinary tract infections, or macrovascular 
angiopathy. In the United Kingdom, 25% of 
people with diabetes45 and, in the United States 
of America, 36% of people with diabetes, have 
CKD, 19% of these at stage 3 or worse.46 A decline 
in CKD during type 1 diabetes has recently been 
reported in the United States of America, but not 
in type 2 diabetes.47

Globally, more than 80% of end-stage renal disease 
(ESRD) is caused by diabetes or hypertension, or 
a combination of both. The proportion of ESRD 
attributed to diabetes varies between 10% and 
67%.46 The prevalence of ESRD is also up to 10 
times higher in people with diabetes than in 
those without.

Diabetes, hypertension, or a 
combination of both, cause 
80% of end-stage renal 
disease globally.

Both diabetes and chronic kidney 
disease are strongly associated 
with cardiovascular diseases. 
Controlling blood glucose and 
blood pressure can reduce 
associated risks.

The most effective strategies 
to reduce the impact of kidney 
disease in diabetes are to prevent 
type 2 diabetes and to diagnose 
and treat kidney disease early and 
effectively in people already living 
with diabetes.
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Diabetes, hypertension and CKD are highly 
interlinked. In type 2 diabetes, hypertension often 
precedes CKD and contributes to the progression 
of nephropathy, whereas in type 1 diabetes, 
hypertension is more often a consequence of 
CKD.48,49 Hyperglycaemia induces hyperfiltration 
and morphological changes in the kidneys that 
ultimately lead to an increased urinary albumin 
excretion (albuminuria), podocyte damage and loss 
of filtration surface,47,50 hence the use of albuminuria 
and glomerular filtration as screening tests in 
this field.

The most effective strategy to reduce the impact 
of diabetic kidney disease is to prevent type 2 
diabetes and, among those already affected by 
diabetes, to diagnose and treat CKD in its early 
stages. Screening for albuminuria, or glomerular 
filtration rate (GFR), is cost-effective in people 
with diabetes and hypertension.51 Screening for 
albuminuria is recommended yearly after diagnosis 
of type 2 diabetes, and the same after the first five 
years in people with type 1 diabetes.52

Both diabetes and CKD are strongly associated with 
CVD and, therefore, controlling blood glucose and 
blood pressure can reduce the risk of both CVD and 
CKD. When CKD has advanced to stage 3, special 
considerations are needed regarding selection 
and dosage of glucose-lowering drugs and other 
medications. Once the disease has advanced to 
stage 4 and 5, referral to a nephrologist is required 

for planning of renal replacement therapy (initially 
dialysis), monitoring and management of anaemia, 
hyperpotassaemia and lack of phosphate. In some 
cases, consideration of pancreas and kidney 
transplantation should take place. Currently, only 
a fraction of people has access to dialysis and renal 
replacement therapy on a global scale.53

Diabetes-related CKD is associated with significant 
additional health expenditure. In a United States 
of America study conducted between 1999 and 
2002, the mean annual healthcare costs were 
49% higher among people with diabetes and 
clinical nephropathy than among those with no 
nephropathy. For people with diabetes undergoing 
dialysis, the mean annual healthcare cost increased 
2.8 times compared with ESRD patients not on 
dialysis.54

The most effective strategy to reduce the economic 
impact (and, more importantly, to improve quality 
of life) is to prevent type 2 diabetes and, among 
those already affected with all types of diabetes, to 
diagnose and treat CKD in its early stages. Based 
on a United Kingdom study, early therapy can lead 
to important lifetime cost savings when compared 
with a later start of the same intervention.55 A study 
from Thailand has obtained similar results, with 
angiotensin-converting-enzyme (ACE) inhibitors 
used as therapy for the delay of ESRD among 
patients with albuminuria, producing savings of 
USD 120,000 per 100 people with diabetes.56
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Nerve and/or vascular 
damage and diabetic foot 
complications

Peripheral neuropathy is the most common 
form of diabetes-related neuropathy. It affects 
the distal nerves of the limbs, particularly those 
of the feet. It mainly alters the symmetrical 
sensory function causing abnormal feelings and 
progressive numbness. These conditions facilitate 
the development of ulcers resulting from external 
trauma and/or abnormal distribution of the internal 
bone pressure (the so-called ‘diabetic foot’).

Diabetic foot complications are severe and 
chronic. They consist of lesions in the deep 
tissues associated with neurological disorders 
and peripheral vascular disease (PVD) in the lower 
limbs. The reported prevalence of diabetes-related 
peripheral neuropathy ranges from 16% to as much 
as 87%57 with painful diabetes-related neuropathy 
reported in about 26% of adults with diabetes.58

Diabetic foot and lower limb 
complications, which affect  
40 to 60 million people with 
diabetes globally, are an 
important source of morbidity 
in people with diabetes. Chronic 
ulcers and amputations result in a 
significant reduction in the quality 
of life and increase the risk of 
early death.

Less than one-third of physicians 
recognise the signs of diabetes-
related peripheral neuropathy. 
The resulting missed diagnoses 
contribute greatly to these high 
rates of morbidity and mortality.
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Lower limb amputation in people with diabetes is 
10 to 20 times more common compared to those 
without diabetes.59 It has been estimated that, 
globally, a lower limb (or part of a lower limb), is lost 
to amputation every 30 seconds as a consequence 
of diabetes.60 Foot ulcers and amputations are more 
common in low- and middle-income countries than 
in high-income countries.61 The annual incidence of 
foot ulceration among people with diabetes is about 
2%. Approximately 1% of people with diabetes 
suffer lower-limb amputation at some stage.62,63

The global prevalence of diabetic foot complications 
varies between 3% in Oceania to 13% in North 
America, with a global average of 6.4%. Prevalence 
is higher for men than for women. Similarly, it 
is higher among people with type 2 diabetes, 
compared with those with type 1 diabetes.64

People with PVD have an increased risk of diabetic 
foot amputation, myocardial ischaemia and stroke, 
with long-term disability, and an increased risk 
of death.65,66 Approximately 50% of people with 
PVD are asymptomatic, while 33% have atypical 
symptoms. Recent data suggest that PVD affects 
more than 200 million people globally.67,68 Using 
the ankle brachial index (ABI) to identify PVD, 
estimates show the prevalence of PVD in people 
over 40 years of age with diabetes is 20%. This 
prevalence increases to 29% in people over 50 
years of age with diabetes.

Intensive blood glucose management (with 
an HbA1c target of less than 53 mmol/mol (or 
7% in Diabetes Control and Complications 
Trial units)) can lead to a 35% risk reduction of 
amputation compared to less intensive glycaemic 
management.69 In addition, two management 
strategies should be prioritised:

• Increasing awareness and knowledge among 
healthcare professionals about the management 
of diabetic foot complications.

• Conducting regular screening and risk 
stratification for at-risk feet.

Less than one-third of physicians recognise the 
manifestations of diabetes-related peripheral 
neuropathy, even when the patient is symptomatic.70 

Moreover, there is a lack of understanding of the 
comprehensive management and treatment of 
diabetic foot complications among healthcare 
professionals.71 Comprehensive diabetic foot 
complications risk assessments and foot care 
based on prevention, education and support by a 
multi-disciplinary team reduces foot complications 
and amputations by up to 85%.72

People with diabetes who have  foot ulcers bear 
health expenditures five times higher than those 
without foot ulcers.  Compared to people with 
diabetes without foot ulcers, the cost of care for 
people with diabetes and foot ulcers is 5.4 times 
higher in the year of the first episode and 2.6 times 
higher in the year of the second episode.73
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Diabetes-related 
complications of pregnancy

The most common form of hyperglycaemia during 
pregnancy is gestational diabetes mellitus (GDM). 
The definition of GDM originated from a long-term 
follow-up study by O’Sullivan.74 This was based on 
the observation that women with hyperglycaemia 
in pregnancy (HIP) had a markedly increased risk 
of diabetes over 15 years after the index pregnancy. 
Studies in recent decades have also focused on 
adverse pregnancy outcomes, and numerous studies 
report that GDM is associated with substantial 
risk of perinatal morbidities. The recently defined 
diagnostic cut-off points for the diagnosis of GDM – 
for fasting, 1-hour and 2-hour plasma levels during an 
OGTT – were selected based on their associations 
with adverse pregnancy outcomes.75 There is strong 
evidence linking GDM not only to adverse perinatal 
outcomes but also to long-term health outcomes in 
mothers and offspring.

A large body of relatively small and un-blinded 
studies has noted an association between GDM and 
increased risks of perinatal morbidities in mothers 
and their infants. These findings were confirmed 
in a large multinational double-blinded study. The 
Hyperglycaemia and Adverse Pregnancy Outcomes 
(HAPO) study found linear associations, without 
clear threshold points, between plasma glucose 

Gestational diabetes mellitus is 
associated with multiple adverse 
pregnancy outcomes.

Women with gestational diabetes 
mellitus are at subsequent high 
risk of type 2 diabetes, especially 
three to six years after delivery.

Exposure to hyperglycaemia in 
utero predisposes children to a 
high risk of becoming overweight 
or obese, resulting in insulin 
resistance associated with the 
development of impaired glucose 
tolerance and type 2 diabetes.
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levels at fasting, 1-hour and 2-hour after a 75g 
glucose load and increased risk of: birth weight 
≥90th percentile; cord blood serum C-peptide 
≥90th percentile; primary caesarean section; 
clinical hypoglycaemia; premature delivery; 
shoulder dystocia and/or other birth injuries; 
the need for intensive neonatal care; neonatal 
hyperbilirubinemia; and maternal preeclampsia.75 
Intervention studies have demonstrated that tight 
control of hyperglycaemia through lifestyle can 
improve perinatal outcomes in women with GDM 
(as defined by 1999 WHO criteria)76 and as defined 
by the International Association of Diabetes and 
Pregnancy Study Group’s criteria.77

GDM is associated with markedly increased risk of 
type 2 diabetes in women later in their life. Women 
with prior GDM are at a 7.4-fold risk of type 2 
diabetes compared to women with normoglycaemic 
pregnancy.78 The risk of type 2 diabetes in women 
with prior GDM was particularly high at 3–6 years 
after the index delivery and at an age below 40 
years.79

There is global variation in the risk of type 2 diabetes 
after GDM, with women living in Europe, the Middle 
East and North America being at the highest risk 
(Table 5.2). It is known that early onset of diabetes 
predisposes these women at particularly high 
risk of macrovascular disease and microvascular 
disease.80 Indeed, a meta-analysis has already 
shown that women with prior GDM are at increased 
risk of CVD with a 1.95-fold odds of developing CVD 
as compared to women without GDM.81 However, 
preliminary data show that lifestyle intervention 
at postpartum may benefit women who had prior 
GDM, leading to reduced body weight.82

GDM is associated with an increased risk of 
adverse long-term health outcomes in the offspring. 
Exposure to hyperglycaemia during pregnancy 
increases the risk of childhood overweight and 
obesity. At 10–14 years, offspring exposed to 
untreated GDM in utero have been shown to have 
increased insulin resistance and, consequently, 
higher risk of IGT.83 It has been shown that effective 
intervention during GDM can improve fasting 
glucose and insulin resistance in female offspring 
at 5–10 years of age.84

Table 5.2 Risk and adjusted risk for diabetes in women with prior gestational diabetes 
mellitus by years after gestational diabetes mellitus, age at follow-up and 
global regions (data are extracted from Song et al. 2018)79

Relative risk  
(95% confidence interval)

Odds ratio 
(95% confidence interval)i

Years after gestational diabetes mellitus 
<3 4.8 (2.2–10.6) 5.4 (3.5–9.3)

3–<6 16.2 (10.0–26.2) 16.6 (16.1–17.0)

6–<10 6.6 (3.6–12.1) 8.2 (4.5–14.9)

≥15 6.0 (1.6–22.5) 7.9 (6.4–9.7)

Age on follow up, years
<35 6.8 (3.3–14.1) 17.5 (16.3–18.8)

35–<40 14.7 (8.9–24.4) 18.2 (16.7–19.8)

≥40 5.5 (1.4–20.7) 10.4 (8.5–12.7)

Region
NAC 6.1 (2.0–18.6) 16.2 (15.7–16.7)

SACA 2.0 (0.4–9.4) 3.0 (1.1–7.8)

WP 7.3 (5.7–9.4) 8.3 (6.5–10.6)

SEA 6.2 (0.5–75.2) 5.5 (3.1–9.8)

EUR 11.5 (7.5–17.6) 18.3 (17.0–19.6)

MENA 7.0 (1.2–41.5) 17.9 (16.4–19.5)

AFR No data No data

IDF: International Diabetes Federation; AFR: Africa; EUR: Europe; MENA: Middle East and North Africa; NAC: North America and Caribbean; SACA: 
South and Central America; SEA: South-East Asia; WP: Western Pacific; OR: odds ratio; RR: relative risk. 95% confidence intervals shown: where 
these cross 1, no significant relationship has been shown.
i Adjusted for: years after gestational diabetes mellitus, age at pregnancy; age on follow up; body mass index at pregnancy and on follow-up; 

regions; the Newcastle-Ottawa Scale score; diagnostic criteria for GDM; and parity on follow up.
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Complications in children – 
type 1 and type 2 diabetes

Children and adolescents (0–19 years of age) with type 1 
or type 2 diabetes can develop all the micro- and macro-
vascular complications seen in adults with diabetes. 
Since disease duration is a major risk determinant, 
micro- and macro-vascular complications may develop 
at young ages. Therefore, children and adolescents with 
type 1 diabetes, after five years of disease duration, need 
routine screening for high blood pressure, albuminuria 
and retinopathy. For adolescents with type 2 diabetes, 
screening should begin at diagnosis. Type 2 diabetes 
diagnosed before the age of 20 years is associated 
with an accelerated risk of retinopathy, nephropathy 
and nerve damage compared with type 1 diabetes at a 
comparable age and duration.85 Indications demonstrate 
that survival is shorter among individuals with early 
onset type 2 diabetes compared with type 1 diabetes.86

Children and adolescents in vulnerable families need 
special attention and support, since children with 
diabetes in such families have greater risk of failure 
in daily treatment and have an increased risk of 
nephropathy87 and early death.88

Children and adolescents 
with type 1 diabetes or 
type 2 diabetes are at risk 
of developing any of the 
micro- and macro-vascular 
complications seen in adults 
with diabetes.

Children and adolescents with 
diabetes and those in vulnerable 
families need special attention 
and support.
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The economic impact of 
complications

The health costs of detection and treatment of 
diabetes-related complications are high. All of 
the complications of diabetes, both acute and 
long-term, contribute significantly to the overall 
economic impact of the condition. This relates both 
to direct costs, for which the costs of hospitalisation 
for diabetes complications are a major driver, and 
to indirect costs since complications are the most 
significant contributors to premature mortality, 
disability and absenteeism. Personal concerns 
about the development of complications in the 
future and their potential impact on quality of life 
mean that they are also significant contributors 
to the intangible costs of the condition – those 
resulting from worry, anxiety, discomfort, pain, 
loss of independence and a host of other non-
financial but crucially important features of living 
with diabetes. 

These significant economic effects of diabetes-
related complications on direct costs have been 
well known, from early estimates reported from pan-
European studies89 to, for example, the most recent 
assessment of diabetes health costs for the United 
States of America.90 Studies from Germany,91,92 the 
United Kingdom,93 Italy94 and more focussed work 
from the United States of America,95,96 for example, 
have examined this question in detail. As for other 
aspects of the economics literature, there is a dearth 
of diabetes-wide, population-based data from low- 
and middle-income countries dealing with the costs 
of specific complications.  

It is not the purpose of this section to present 
detailed conclusions from these studies. It is clear, 
however, that the treatment of complications is a 
major contributor to direct costs (53% of them, for 
example in Germany92 and, coincidentally, also in 
the United States of America95) and that the main 
contributors identified (though not always in the 
same order) are: cardiovascular diseases, diabetes-
related foot complications (including amputations), 
diabetes-related eye disease and diabetes-related 
kidney disease. Direct costs are clearly related to 
the number of complications present, with mean 
annual health expenditures for people with four or 
more complications 20 times more than in people 
with diabetes but without complications.94  

The early detection and improved management 
of diabetes complications will have benefits not 
only for the individuals with diabetes but also for 
the wider health economy. For example, intensive 
blood pressure control among people with type 
2 diabetes and high blood pressure can be cost-
saving compared with standard blood pressure 
control; screening for diabetic retinopathy is 
very cost-effective compared with no screening; 
and comprehensive foot care can save costs by 
preventing ulcers in people with high risk of ulcers 
compared with routine foot care.97 Better care of 
people with diabetes and subsequent prevention 
of these late complications promises not only 
to improve quality of life but also to be highly 
cost-effective.

The contributions of specific complications of 
diabetes to indirect costs are largely unknown. 
However, since premature mortality, disability and 
absenteeism are overwhelmingly likely to be the 
result of complications, it follows that these are 
also likely to be the main drivers of indirect costs. 
It could be argued that the most important missing 
information in cost-of-illness studies in diabetes is 
the contribution of specific complications to indirect 
costs. Also, Bommer et al98 have commented on the 
need for more information on the contribution of 
undiagnosed diabetes to indirect costs since the 
risk of developing these complications is likely to 
be higher in those whose diabetes is unrecognised. 

The health costs of treating 
the complications of diabetes 
account for over 50% of the 
direct health costs of diabetes.

Diabetes complications, as 
frequent causes of disability, 
premature mortality and 
absence from work due to 
sickness, are important drivers 
of indirect costs.
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Co-morbidities

Diabetes and cancer
A greater risk of cancer has been detected among 
adults with type 2 diabetes and those with a 
high body mass index (BMI), with the strongest 
associations found for breast and endometrial cancer 
in women and colorectal and intrahepatic (liver) 
cholangiocarcinoma in both sexes.99 The elevated 
cancer risk for these sites ranges from 20% higher 
risk (breast cancer) to a nearly two-fold greater risk 
(endometrial and intrahepatic cholangiocarcinoma).

Pearson-Stuttard et al100 estimated that 5.7% 
of incident cancers in 2012 were attributable to 
the combined effects of diabetes and high BMI. 
Globally, this amounted to just over 800,000 new 
cases in that year. They defined ‘high BMI’ as a BMI 
greater than or equal to 25 kg/m2 and used age, sex 
and country specific data for both BMI and diabetes 
(type 1 diabetes and type 2 combined) from the 
NCD Risk Factor Collaboration (NCD-RsC) 2016 and 
2017.101,102 High BMI was responsible for around two-
thirds (544,300) of these cases. Analysis by cancer 
site (and assuming that high BMI and diabetes are 

Type 2 diabetes and high body 
mass index are associated with 
an increased risk of a number 
of common cancers, with high 
body mass index associated with 
almost twice as many cancers as 
diabetes. 

The global rise in elevated body 
mass index and type 2 diabetes 
is cause for concern in relation 
to global cancer impact. 
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independent risk factors) revealed that, in women, 
an estimated 27.3% of liver cancers are attributable 
to these risk factors (23.3% in men) and around 19% 
of cases of cancer of the pancreas. The equivalent 
figure for endometrial cancer in women is 38.4%. 
More conservative estimates, assuming non-
independence of risk, reduced these figures but 
not substantially. The contributions were calculated 
by population attributable fraction (PAF). Pearson-
Stuttard et al’s data100 have been re-analysed by 
IDF Region. The results are shown graphically in 
Figures 5.1 and 5.2, which show, respectively, the 
numbers of attributable cancers for six major sites 
in women and four in men, and the numbers of 
attributable cancers at these same six sites by 
IDF Region.

Not only is the proportion of cancer cases 
attributable to high BMI and diabetes of 
considerable public health significance, but the 
degree of the effect is increasing and is forecast 

to continue to increase as the prevalence of 
overweight, obesity and type 2 diabetes continue 
to rise. Further analyses by Pearson-Stuttard et al,100 
show clearly that, in all regions of the world, the 
proportions of attributable cancers increased when 
those based on 2002 data were compared with 
those based on 1980 data (also obtained from NCD-
RisC sources,101,102) with one in four cases rising 
to one in three between 2001 and 2012. In some 
instances, these estimates doubled (e.g. cancers 
attributable to high BMI in men in the East and 
South-East Asia region – from 2.3% to 5.6%). The 
further increases in high BMI and type 2 diabetes 
since those years, underline the urgent necessity to 
reduce this wider threat of the so-called ‘metabolic 
syndrome’ to public health. In addition, people with 
diabetes should be strongly encouraged by their 
healthcare professionals to undergo appropriate 
cancer screenings as recommended for all people 
in their age group and sex. Finally, results of some, 
but not all, epidemiological studies suggest that 

Figure 5.1   Annual numbers of cancer cases attributable to diabetes and high BMI by sex

Figure 5.2    Numbers of diabetes-attributable cancers by IDF Region 

AFR: Africa; EUR: Europe; MENA: Middle East and North Africa; NAC: North America and Caribbean; SACA: South and Central America; SEA: 
South-East Asia; WP: Western Pacific.
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diabetes may significantly increase mortality in 
patients with cancer (e.g. breast and colorectal 
cancer). 

The findings described so far are statistical 
associations and there is uncertainty about the 
exact nature of any link between cancer risk and 
high BMI and diabetes. It has been suggested 
that cancer and the metabolic syndrome (which 
includes overweight and abdominal obesity, type 
2 diabetes, hypertension and dyslipidaemia) 
share common risk factors – the ‘common soil‘ 
hypothesis. Among a number of possibilities, 
Bellastella et al.103 highlight an unhealthy diet as a 
possible common risk factor for cancers at some 
common sites and the metabolic syndrome (and, 
thus, overweight, obesity and type 2 diabetes). 
Others include physical inactivity, tobacco use 
and hyperinsulinaemia. These suggested common 
risk factors thus further strengthen, if further 
strengthening were needed, the requirement to 
encourage and facilitate healthy lifestyle habits. It 
is also noteworthy that diabetes is associated with 
a lower risk for prostate cancer. Some metabolic 
factors associated with diabetes, such as reduced 
testosterone levels, may be involved. 

Most cancer cells express insulin and insulin-like 
growth factor 1 (IGF-I) receptors. Once activated, 
these signalling pathways may stimulate multiple 
cancer phenotypes including proliferation, 
protection from apoptotic stimuli, invasion and 
metastasis, potentially enhancing promotion and 
progression of many types of cancer cells.104 These 
mechanisms and other aspects of the relationships 
between high BMI and/or type 2 diabetes and 
cancer require further and urgent investigation. 

The effects on future cancer risk of different blood 
glucose lowering therapies in type 2 diabetes is a 
contentious area. While both hyperglycaemia and 

hyperinsulinaemia are recognised as potentially 
increasing the likelihood of cancer development,105 
the effects, in this regard, of insulin therapy in type 
2 diabetes and any mitigating effects of metformin 
are the subject of some debate. Currie et al 
reported an increased risk of serious outcomes, 
including cancer, in a retrospective analysis of 
routinely collected data.106 However, there is 
strong evidence contrary to this. For example, the 
ORIGIN (Outcomes Reduction with Insulin Glargine 
Intervention) randomized controlled trials (RCT) 
found no effects of therapy with insulin glargine 
on outcomes for any cancer.107

One of the difficulties in interpreting the findings of 
retrospective analyses of routinely collected data 
(i.e. as opposed to RCT data) is the likelihood of 
bias of various kinds being present.108 Even with the 
advantage of large size – running to thousands of 
subjects with millions of data items – the effects 
of bias and confounding by either unmeasured or 
poorly recorded items cannot be entirely ruled out.

Metformin, a common oral therapy in type 2 
diabetes, has been suggested as protective against 
the development of cancer, though this finding 
is not universally accepted. Neither is the use of 
metformin in the treatment of cancer, irrespective of 
diabetes being also present.109 Other investigations 
aimed at finding such an effect of metformin have 
failed to find one (e.g. Kowall et al.).110 The majority 
of studies on glucose-lowering drugs and cancer 
risk are flawed by severe methodological limitations 
(e.g. time-related bias). Cancer risk should not 
be a major factor in choosing between available 
glucose-lowering drugs for the typical patient. 
For some individuals at very high risk for cancer 
occurrence or re-occurrence, however, these issues 
may require more careful consideration.
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Diabetes and poor oral health negatively affect 
each other in a two-way relationship. 

Diabetes and oral health
Diabetes negatively affects all soft and hard tissues 
surrounding the teeth.111 Compared to their peers 
without diabetes, people with diabetes, especially 
those with sub-optimal glucose control, experience 
several oral consequences,112 such as early tooth 
eruption113 and more reversible infection of the soft 
gums (gingivitis) in children and adolescents,114–118 
and adults;111,119,120 greater prevalence and 
severity111,121,122 as well as accelerated progression123 
of irreversible breakdown of the soft and hard 
(bony) gums (periodontitis);124 more jaw infection 
from deep cavities (caries) around root tips;125–128 
loss of many more teeth;129,130 more infection 
around dental implants (peri-implantitis);114,131 
more oral yeast infection (thrush, candidiasis);132 
more oral cancer;133,134 diminished salivary flow 
(hyposalivation);135,136 and greater taste alteration137 
– all of which potentially lead to a decreased quality 
of life. 

Gum disease raises blood glucose levels 
and may contribute to the development 
of type 2 diabetes or to poorer glycaemic 
control in existing diabetes. 

Poor oral health and missing teeth lead 
to poorer diet and nutrition, and poorer 
quality of life in people with diabetes. 

Dental treatment is safe for people with 
diabetes and good oral health should be 
part of diabetes management by medical 
care professionals.

Gum disease raises blood glucose 
levels and may contribute to the 
development of type 2 diabetes 
or to poorer glycaemic control in 
existing diabetes.

Poor oral health and missing teeth 
lead to poorer diet and nutrition, 
and poorer quality of life in people 
with diabetes.

Dental treatment is safe for 
people with diabetes and good 
oral health should be part of 
diabetes management by medical 
care professionals.
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Diabetes-related neuropathy can lead to 
hyposalivation126,138 and burning mouth syndrome 
(glossodynia).138 The severity of diabetes-related 
retinopathy and the severity of periodontitis 
are associated,139,140 as are retinal and gingival 
haemorrhaging.141 Diabetes-related nephropathy is 
also associated with periodontitis.124,140

The end result of untreated periodontitis is tooth 
loss. Missing or loose teeth cause both social and 
psychological harm, and trouble eating anything 
other than soft foods, some of which are high in fat, 
sugar and salt.142–145

Non-surgical periodontal treatment (deep cleaning) 
consisting of removing soft (dental plaque) and 
hard (calculus, tartar) deposits on the teeth can 
be performed by dental care professionals in 
general dental surgeries. Several studies around 
the world report clinically significant reductions 
in HbA1c levels in type 2 diabetes three months 
post-treatment,146–149 with even greater reduction 
following extractions.150 

Chairside screening for diabetes in the dental 
surgery is generally well accepted by dental care 
providers,151–153 physicians,154 medical and dental 
authorities, professional organizations155 and 
dental patients.156,157 Interestingly, between 30% 
and 54% of dental patients who state that they do 
not have diabetes in, for example, Denmark,158 the 
United Kingdom,159 Saudi Arabia,160 and the United 
States of America161–166 were found to have elevated 
blood glucose levels, including up to 5.1% having 
previously undiagnosed type 2 diabetes.

The American Diabetes Association (ADA) includes 
seeing a “Dentist for comprehensive dental and 
periodontal examination” as part of the routine 
initial diabetes care management.167 Based on 
sound evidence, IDF and the European Federation 
of Periodontology (EFP) issued in 2018, consensus 
guidelines for medical and oral healthcare 
professionals and their patients to promote early 
diagnosis, prevention and co-management of 
diabetes and periodontitis.168 As a result, the 2013 
guidelines by the EFP and the American Academy 
of Periodontology (AAP)169 and the 2009 IDF 
guideline for oral health for people with diabetes 
were updated.170 A brief online questionnaire is 
available at www.perioscreening.com for people 
to rapidly assess their risk for having periodontitis.171
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DIABETES

Pei Yan Heng  from Singapore, living with type 2 diabetes
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Key messages

No effective and safe intervention currently 
exists to prevent type 1 diabetes.

There is firm evidence that primary 
prevention of type 2 diabetes can 
be effective.

Regular monitoring of the risk factors 
for diabetes complications and 
early intervention results in reduced 
hospitalisations and improved 
clinical outcomes.

Availability of diabetes medicines is 
globally variable, with poorer populations 
having less availability than those in higher 
income settings.

Despite being available for almost 100 years, 
insulin remains unaffordable and unavailable 
to many people with diabetes who require it.
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Preventing diabetes: prospects for  
the prevention or delay of type 1 and 
type 2 diabetes

Prevention of type 1 diabetes

No effective and safe intervention currently exists 
to prevent type 1 diabetes despite a large number 
of clinical trials aimed at arresting the on-going 
autoimmune destruction of pancreatic beta 
cells.1 Nevertheless, there is some evidence that 
overweight and a high growth rate in children are 
weak risk factors,2 indicating that a healthy lifestyle 
that avoids both over-eating and a sedentary 
lifestyle is recommended for high-risk groups such 
as the siblings of children with type 1 diabetes. 
However, this is just one of a number of factors 
that have also been implicated. These include not 
being breast-fed,3 being the first-born,4 being born 
by caesarean section5 and having an older6 or 
obese7,8 mother.

Although a ‘cure’ for type 1 diabetes is being actively 
sought, preventing or delaying it in those known to 
be at risk or, in those already diagnosed, slowing 
down the auto-immune destruction of beta cells 
and protecting those cells that are still active are 
likely to be more attainable goals in the foreseeable 
future. Neither has been convincingly achieved as 
yet. However, several studies are underway using 
interventions such as oral insulin in people known 
to have markers of islet autoimmunity, trialling 
drugs already used, for example in psoriasis, 
to prolong beta cell life and the use of peptide 
immunotherapies to ‘retrain’ killer T cells, the 
lymphocytes that are intimately involved in the 
underlying mechanism of type 1 diabetes.
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Several developments have increased the 
importance of preventing type 1 diabetes. Firstly, 
the incidence and prevalence of childhood-onset 
type 1 diabetes have been increasing over the 
past several decades in many countries, with an 
approximate 2–4% annual increase in incidence,9 
clearly indicating the strong impact of changing 
environmental factors since genetic traits cannot 
change that quickly. In some countries, the 
condition is also occurring at a much earlier age, 
with a markedly increased age-incidence in the 1–5 
year age range,10 thus adding to the considerable 
impact already mentioned (in Chapter 3) on 
individuals and their families. On the other hand, 
there are indications that the increase in incidence 
after childhood is declining, suggesting that at least 
some of the environmental triggers of the disease 
tend to operate in younger age groups.11

Secondary prevention interventions to robustly 
arrest disease progression and prevent or delay 
clinically defined (and already insulin-dependent 
type 1 diabetes) may require combining therapies 
that target multiple pathways such as beta cell-
specific autoimmunity, inflammation, beta cell 
survival and/or metabolic regulation.

Tertiary prevention approaches (i.e. interventions 
to effectively prevent the long-term complications 
resulting from the metabolic disturbances of 
diabetes) already exist. The costs of some of these 
are high, although the longer-term economic 
benefits almost always out-weigh these initial 
costs. IDF and its Member Associations need 
to continue concerted advocacy for increased 
resources to be dedicated to these interventions 
as well as promoting further research into 
the ‘upstream’ activities of primary and 
secondary prevention.

Key to the monitoring of future prevention efforts 
for type 1 diabetes will be the availability of better 
data on the incidence and prevalence of the 
condition. This will support much more effective 
action on type 1 diabetes in terms of prevention 
as well as treatments, research investment and 
policy making. To this end, IDF is working with the 
Juvenile Diabetes Research Foundation (JDRF) on 
the concept of a Type 1 Diabetes Global Index, 
harnessing and augmenting the data in the IDF 
Diabetes Atlas to bring more focused attention and 
evidence-based decision making to programme 
investment and policy making.

A cure for type 1 diabetes is being 
actively sought. However, preventing 
or delaying it in those known to be 
at risk or slowing its progression in 
those already diagnosed are likely 
to be more attainable goals in the 
foreseeable future.

No effective and safe 
intervention currently exists to 
prevent type 1 diabetes.
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Prevention of type 2 diabetes

Randomised controlled trials (RCTs), conducted 
over the past two decades, show unequivocally 
that the prevention (or, at least, delay) of type 2 
diabetes is possible in many ethnic groups by 
lifestyle modification (LSM) or administration 
of some pharmacological agents.12–14 RCTs from 
different countries that have either considered LSM 
alone or with pharmacological agents15–26 are listed 
in Tables 6.1 and 6.2, respectively.

The earliest trial was started in China in 199727 and 
has the longest follow-up period, so far, of 23 years.28 
Extended trials including this Chinese study,28,29 the 
Diabetes Prevention Program Outcomes Study 
(DPPOS)30 in the United States, and the Finnish 
Diabetes Prevention Study (FDPS)31 have indicated 
that the benefits of LSM can last for periods from 
10 to 23 years (the so-called ‘legacy effect’) (Table 
6.1). Recently, the post-trial follow-up of the Indian 

SMS (short message service) study32 also showed 
that the effect of LSM persisted for an additional 
three years after cessation of the active phase of 
the trial. In RCTs, the relative risk reduction with 
LSM varied among different populations and with 
different follow-up periods, ranging from 30% to 
more than 50% (Table 6.1). LSM has proven to be 
a successful, safe, cost-effective and preferred 
prevention strategy.33

The efficacy of pharmacological agents in 
preventing type 2 diabetes in high-risk subjects 
has been evaluated (Table 6.2). The effects of 
pharmacological agents last as long as the drug is 
taken. However, many of them also have adverse 
effects. People with existing angina can experience 
weight gain and heart failure when taking 
thiazolidinedione.43 Metformin can cause diarrhoea, 
nausea and vomiting.44,45 The Indian Diabetes 
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Prevention Programmes (IDPP-1 and 2)36,37 have 
shown that combining LSM with metformin or 
pioglitazone did not improve the efficacy of LSM.

While the effectiveness of prevention of type 2 
diabetes in RCTs is clear, the translation of these 
findings from targeting people at high-risk into 
national policies remains a challenge.13 Attempts 
made so far target unhealthy diet and physical 
inactivity as the drivers of overweight and obesity, 

which are the most important modifiable risk 
factors for the development of type 2 diabetes. In 
2013, the Global Action Plan for the Prevention and 
Control of NCDs 2013–2020 established a number of 
targets for countries to use to curb the increasing 
impact of non-communicable diseases (NCDs) 
and recommended strategies for implementation.47 
Among those goals is to halt the rise in obesity 
and diabetes prevalence. However, the feasibility of 
this target through population-based interventions 
remains to be fully evaluated.

Public health campaigns alone, while they can 
increase awareness, have not proven effective 
in preventing type 2 diabetes.48 However, global 
targets and strategies are useful in guiding 
governments to coordinate an NCDs response, 
but the solutions that work in one place may not 
work in another. Policy choices and prevention 
programmes must be tailored to the setting and 
coordinated across sectors.

Table 6.1 Major randomised primary prevention trials in type 2 diabetes using lifestyle 
modification

Study (year); country; no. of participants Intervention Duration; main outcome 
(relative risk reduction %)

Da Qing Diabetes Prevention Study (CDQDPS);27 (1997); 
China; n = 577
Da Qing Diabetes Prevention Extended Study (CDQDPS);29 (2008)
Da Qing Diabetes Prevention Extended Study (CDQDPS);28 (2014)

Lifestyle modification 6.0 years;
Diet: (31.0)
Exercise: (46.0)
Diet + exercise: (42.0)

20.0 years; (43.0)
23.0 years; (45.0)

Diabetes Prevention Study;34 (2001); Finland; n =522
Diabetes Prevention Extended Study;31 (2013) 

Lifestyle modification 3.2 years; Intervention: (58.0)
13.0 years; Intervention: (38.0)

Diabetes Prevention Program;35 (2002); United States; n= 3234
Diabetes Prevention Program Outcome Study;30 (2009) 

Lifestyle modification,
metformin

2.8 years; Intervention: (58.0)
10.0 years; Intervention: (34.0)

Indian Diabetes Prevention Programme-1;36 (2006);
India; n =531

Lifestyle modification,
metformin

2.6 years; Intervention: (28.5)

Indian Diabetes Prevention Programme-2;37 (2009); India; n= 407 Lifestyle modification,
pioglitazone

3.0 years; No benefit by adding 
pioglitazone

Indian SMS Study;38 (2013);
India; n=537

Lifestyle modification, 
SMS 

2.0 years; Intervention: (36.0)

Indian SMS Study Extended Follow-Up;32 (2018); n=346 Lifestyle modification 3.0 years; Intervention: (30.0)

Diabetes Community Lifestyle Improvement Programme 
(D-CLIP);39 (2016) 

Lifestyle modification, 
Metformin

3.0 years; Intervention: (32.0)

Pakistan Diabetes Prevention Study; 40 (2012); Pakistan; n= 317 Lifestyle modification,
Metformin

1.5 years; Intervention: (71.0)

Prevention of type 2 diabetes by lifestyle intervention;41 (2005); 
Japan; n = 458

Lifestyle modification 4.0 years; Intervention: (67.4)

Zensharen Study for Prevention of Lifestyle Diseases;42 (2011); 
Japan; n=641

Lifestyle modification 3.0 years; (44.0)

The majority of people with type 2 
diabetes live in low- and middle-
income countries. In these and other 
countries, priority should be given 
to collaborative efforts for primary 
prevention of type 2 diabetes and other 
non-communicable diseases at the 
societal level.
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There are multiple and competing 
healthcare issues in all countries. In 
low- and middle-income countries, 
these include malnutrition as well as 
communicable diseases. Stakeholders 
need to prioritise health policies and 
the allocation of resources.

There are some promising ‘best buys’ recommended 
by WHO and backed by evidence. One of these is 
the imposition of taxes to reduce the purchase of 
sugar-sweetened beverages.49 Any reduction of 
consumption, it is assumed, will make a difference 
to type 2 diabetes. Further evidence for the efficacy 
of this intervention is needed, but many countries 
around the world have adopted such a tax. These 
are often combined with other public health 
measures, such as calorie reduction programmes 
and promotion of physical activity50 or package 
labelling.51 However, in countries such as India, the 
cost of sugar is subsidised for low-income groups.

In a real-world setting, the best approach seems 
to be a multi-pronged coordinated strategy. 
Civil society leaders, such as the NCD Alliance, 
propose pressuring governments to develop and 
implement coordinated, multisectoral strategies for 
tackling NCDs.
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Table 6.2 Major randomised primary prevention trials in type 2 diabetes using 
pharmacotherapy

Study; (year); country; No. of participants Intervention Duration; main outcome 
(relative risk reduction %)

Act Now for Prevention of Diabetes;17 (2011);
United States; n=602

Pioglitazone 2.4 years; (72.0)

Troglitazone in the Prevention of Diabetes (TRIPOD);15

United States; n = 266
Troglitazone 2.5 years ; (50.0)

Diabetes Reduction Assessment with Ramipril and Rosiglitazone 
Medication;19 (2006); (DREAM);
Global multicentre; n = 5269

Rosiglitazone 3.0 years ; (62.0)

Study to Prevent Non-Insulin Dependent Diabetes Mellitus (STOP-
NIDDM);16 (2002); Global multicentre; n = 1429

Acarbose 3.2 years; (25.0)

Acarbose Cardiovascular Evaluation;46 Global Multicentre; n = 6526 Acarbose 3.0 years; diabetes incidence 
was 11.6, 8.2, 2.0, and 4.1% in 
the control, diet and exercise, 
acarbose, and metformin groups, 
respectively. 

Voglibose for prevention of type 2 diabetes mellitus;20 (2009); 
Japan; n = 1780

Voglibose 3.0 years; (59.5)

Xenical in the Prevention of Diabetes in Obese Subjects (2004) 
(XENDOS);24

Sweden; n = 3305 

Orlistat 4.0 years; (41.0)

Canadian Normoglycemia Outcomes Evaluation (2011) (CANOE);26 
Canada; n=207

Rosiglitazone, 
Metformin

3.9 years; (66.0)

Early Diabetes Intervention Trial (EDIT);18 United Kingdom; n=631 Acarbose, Metformin 3.0 years; (25.0) 

Nateglinide and Valsartan in Impaired Glucose Tolerance 
Outcomes Research
(NAVIGATOR);21 (2010);
Global multicentre; n = 9306

Nateglinide and 
Valsartan

5.0 years; (14.0)

Outcome Reduction with Initial Glargine Intervention (ORIGIN);22

Global multicentre; n=12,537
Insulin Glargine 6.2 years; (28.0)

Satiety and Clinical Adiposity – Liraglutide Evidence (SCALE);23 
Global multicentre; n=3731

Liraglutide 160 weeks 2.0% of liraglutide 
vs 6.0% of placebo arm were 
diagnosed with diabetes
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Delivering diabetes care – 
using data to drive action

Rationale and evidence

Although recent evidence suggests that remission 
of type 2 diabetes is possible,52 both type 1 and 
type 2 diabetes are best regarded, currently at 
least, as lifelong conditions. Diabetes care is multi-
dimensional as a result of complex interactions 
between environmental, lifestyle, clinical and 
genetic factors. Each person has a unique profile 
of risk factors and complications, and access to 
continuing care, education and medication strongly 
influence the clinical course. An integral partnership 
between health professionals and people living with 
diabetes should safeguard the health and well-
being of all patients and families.

Despite the treatments available for diabetes, 
marked variability in outcomes results from 
poorly coordinated care with irregular monitoring, 
insufficient empowerment and sub-optimal use 

of organ-protective medicines. Considering that 
global data on the management of type 2 diabetes 
are scarce, the DISCOVER programme is aiming to 
record patient, healthcare provider, and healthcare 
system characteristics, management patterns 
and factors influencing changes in therapy. It will 
enable reporting in 35 participating countries on 
microvascular and macrovascular complications, 
incidence of hypoglycaemic events, and patient-
reported outcomes, a useful addition to knowledge 
of outcomes of treatment.53

The lack of timely and personalised information can 
delay intervention and reduce motivation to improve 
self-management.54 In contrast, structured and 
team-based care (e.g. with a doctor, nurse, diabetes 
educator or other healthcare professional) improves 
clinical outcomes compared to usual care.55–57 
Systematic reviews and meta-analyses support 
the benefits of self-management and team-based 
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care. Models focusing on self-management, task-
shifting among professionals, ongoing support and 
the use of role play to promote patient–provider 
communication can be cost-effective in some 
settings.58–62

Implementation and 
evaluation

Where team-based care does not currently exist, 
transferring knowledge using a ‘train-the-trainer’ 
approach allows tasks to be shifted to non-
medical staff. This facilitates care coordination and 
systematic data collection for risk stratification and 
treatment personalisation (Table 6.3).58 The same 
data can educate, engage and enable patients 
to learn how to identify and manage their own 
risk profiles and achieve their treatment goals. 
On average, 23 hours of contact (face-to-face, 
telephone calls, or text messages) with healthcare 
providers during the first year following diagnosis 
helps patients better understand their risks, 
change behaviours and learn new skills to sustain 
glycaemic control.58,63

Table 6.3 Key indicators for data collection to monitor diabetes management quality

Baseline
Ongoing indicators (at least every 12–24 months)

Anthropometric Laboratory Clinical Self-care 
 y Current age

 y Diabetes 
sub-types

 y Age at diagnosis

 y Family history

 y Ethnicity

 y Body height

 y Sex and 
pregnancy risk

 y Body weight and 
height (body 
mass index)

 y Waist 
circumference

 y Blood pressure

 y HbA1c

 y Total cholesterol

 y HDL-cholesterol

 y LDL-cholesterol

 y Triglycerides

 y Microalbuminuria 
(e.g. urine 
albumin: 
creatinine ratio)

 y Estimated 
glomerular 
filtration rate 
(eGFR)

 y Visual acuity

 y Dilated eye 
examination

 y Foot examination 
(skin, vascular 
and neurological)

 y Other 
complications (e.g. 
stroke, coronary 
heart disease, 
heart failure, 
peripheral arterial 
disease, end-stage 
renal disease, 
autonomic 
neuropathy, 
mental health, 
cancer)

 y Hospitalisations

 y Smoking status

 y Alcohol 
consumption

 y Hypoglycaemia

 y Self-monitoring 
(glucose, blood 
pressure, 
body weight)

 y Diet

 y Exercise

 y Driving risk

 y Medication 
adherence

 y Insulin technique 
(where applicable)

 y Dental

HbA1c: haemoglobin A1c; HDL: high-density lipoprotein; LDLL: low-density lipoprotein
Source: Adapted from Nicolucci A et al.70
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Teams can include community health workers 
and peer supporters trained in skills to meet the 
physical and psychosocial needs of the person with 
diabetes.64,65 Team composition will vary based on 
national income levels, health expenditure and 
diabetes awareness. By changing workflow, and 
using a team-based approach to systematically 
collect data, establishment of registers can assure 
quality of care, review, recall and decision support. 
On a system level, these data can identify gaps, 
uncover hidden patterns and track performance. 
High-quality individual data can link to population-
level surveys, and hospitalisation and mortality data 
to reveal relationships between risk factors, care 
standards and clinical outcomes.66 Such data can 
provide valuable insights to inform practices and 
policies (Figure 6.1).

Figure 6.1 Effective team-based care enabling risk management at multiple levels for 
prevention of diabetes-related morbidity and mortality

i Example of a trio team: healthcare assistants, community health workers and peer supporters.
BP: Blood pressure; HbA1c: Haemoglobin A1c; RASi; Renin-angiotensin system inhibitors.

Individual-level assessment by a trio teami System- and country-
level assessment

Poorly informed 
patients with 
sub-optimal 
control

Empowered 
patients with 

optimal control

Uncoordinated care Coordinated care

1. Register 

2. Risk 
assessment

Population-based 
surveys

Hospitalisation & 
mortality data

Administrative 
decision-making and 

policy implementation 
toward areas of 
greatest need

Goals

1. Self-management

2. Treat to multiple targets 
(HbA1c, BP, lipids, body 
weight, RASi, statins)

3. Ongoing medical & 
psycho-behavioral 
support

3. Risk 
stratification

4. Review

5. Risk factor 
control

6. Relay

7. Reinforce

8. Recall

Multi-disciplinary, patient-centred, 
and well-coordinated approaches 
improve selfmanagement. The 
individualisation of care leads to the 
attainment of treatment targets, reduces 
hospitalisations and adverse clinical 
events, and can improve quality of life.

Self-management is the cornerstone 
of diabetes care. However, the 
silent nature of type 2 diabetes, 
with its unpredictable symptoms, 
is a major barrier to motivating 
behavioural changes by patients 
and therapeutic decision-making by 
healthcare providers.

Given the increasing complexity of pharmaceutical 
care, there should be a strong emphasis on 
individualising treatment goals and strategies 
to maximise benefits and to minimise harm. To 
implement these clinical guidelines,67 systemic 
and financial barriers need to be overcome. This 
requires governments and payers to invest in high-
quality, team-based diabetes care to capitalise on 
modern technological advancements.68 To this end, 
implementation research is urgently needed to 
generate evidence to inform practices and policies, 
and make healthcare systems sustainable.69
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Figure 6.2  The cost-effectiveness plane: a diagrammatic illustration of the relationship 
between the costs and effects of interventions (adapted from Williams)74
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Cost-effectiveness of 
interventions

The cost-effectiveness plane is widely used as 
a diagrammatic illustration of the relationship 
between the costs and effects of interventions 
(Figure 6.2). It was initially advocated by economists 
such as Black71 and Laupacis.72

Of the two intersecting axes, one relates to 
costs and the other effects (or outcomes). If the 
existing intervention is visualised at the centre 
of the diagram, then an intervention that is less 
effective and more costly (i.e. quadrant A) is clearly 
unacceptable. One that is more effective and less 
costly is advantageous (but rare) – quadrant C. 
An intervention that is less effective and less 
costly (quadrant D) may be advantageous since 
it can be employed on a wider scale. Its viability 
depends principally on the extent of any reduction 
in effectiveness.

The most frequently encountered combination 
is a more effective intervention that is also more 
costly than current practice (quadrant B). This 
quadrant may be divided into two, three (as here) 
or four zones in which the trade-offs differ – those 
that offer better outcomes at comparatively lower 

additional costs (B1) are clearly worth considering 
as ‘best buys’; those that offer better outcomes 
but at considerably higher costs (B2) are likely 
to be regarded as questionable; and there is an 
intermediate zone (B3) where judgements need to 
be made.

Organisations such as the UK National Institute 
of Health and Care Excellence (NICE) has rules of 
thumb for assessing value for money in terms of 
the cost per quality-adjusted life year (QALY) for 
partitioning interventions into the various segments 
of quadrant B. The previous systematic review by Li 
et al divided this quadrant into four zones.73

The evidence on cost-effectiveness of interventions 
has been extensively reviewed by Li et al.73 Both 
Williams74 and the update of this review (Marcellusi 
et al75 and Zhuo et al)76 emphasise the lack of 
information on the effectiveness of interventions 
in low- and middle-income countries.

Regular monitoring of the risk factors 
for diabetes complications and 
early intervention result in reduced 
hospitalisations and improved 
clinical outcomes.
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Universal health coverage and 
diabetes: addressing the double 
challenge of increasing prevalence 
and economic impact

This edition of the IDF Diabetes Atlas estimates that 
463 million people in 2019 have diabetes and that 
the annual cost of diabetes care is USD 760 billion. 
Behind these numbers is the double challenge of 
addressing the needs of people with diabetes: 
ensuring that the costs of managing their condition 
do not lead to increased poverty for individuals, 
or place undue impact on the resources of the 
health system.

Within this remarkable number of 463 million, there 
are many people with diabetes who are unaware 
that they even have the condition (232 million). Data 

from sub-Saharan Africa found that most people 
with diabetes had many unmet needs regarding 
their diabetes care including access to screening 
for complications, counselling and medicines.77 
For example global estimates show that one in 
two people with type 2 diabetes do not have 
access to the insulin they have been prescribed. 
This number is higher in low- and middle-income 
countries: with 86% of people with type 2 diabetes 
in the African context not being able to access the 
insulin they need78 given that current access to 
insulin in terms of availability and affordability is 
limited. Using access to medicines as a tracer for 
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Figure 6.3  The three dimensions to be considered when moving towards universal health 
coverage

Source: Reproduced from WHO81

access to diabetes care shows that availability of 
diabetes medicines is globally variable, with poorer 
populations having less availability than those in 
higher income settings.79

Availability of medicines is only one factor affecting 
access – the cost of medications influences whether 
or not people will be able to afford their treatment. 
For metformin, it was found that 0.7% of households 
in high-income countries, and 26.9% of households 
in low-income countries, could not afford this 
medicine.79 The lack of affordability of insulin was 
higher with 2.8% of households in high-income 
countries, and 63% of households in low-income 
countries unable to afford this treatment. Many 
studies have shown that the cost of diabetes 
medicines is increasing.80 The price of medicines is 
only one element of the overall cost of diabetes care. 
This, and other aspects of the financial impact, may 
fall to the individual and/or to the health system, 
depending on local circumstances. At one extreme, 
all costs are borne by the individual, whereas at the 
other extreme all costs are paid by the heath system 
with little or no financial impact on the individual, 
at least not at the point of care.
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Within the Sustainable Development Goals (SDGs) 
the overarching SDG 3 focuses on achieving 
health and well-being. Target 3.8 states: “Achieve 
universal health coverage, including financial risk 
protection, access to quality essential healthcare 
services and access to safe, effective, quality 
and affordable essential medicines and vaccines 
for all.”82 Universal health coverage (UHC), as 
proposed by WHO, has as its aim “to ensure that 
all people obtain the  health  services they need 
without suffering financial hardship when paying 
for them.”83 The model of UHC is often presented 
as a cube where existing resources can be used to 
address three dimensions: extend to populations 
currently not covered; include additional services 
currently not included; and reduce payments that 
people need to make for their care (Figure 6.3).84

UHC ensures that everyone is assured access 
to the services and medicines essential for their 
care. Specifically for diabetes, for example, the 
WHO Model Essential Medicines List prioritises 
metformin, gliclazide and human insulin over newer 
and more expensive treatments. Certain medicines 
– such as insulin analogues, GLP1 analogues, 
DPP-4 inhibitors and meglitinides85,86 – may not be 
included in those that are covered or reimbursed 
by UHC systems. The global inequity in access to 
medicines, especially the high cost of insulin, needs 
action to ensure that access to these lifesaving 
medicines is no longer a barrier to care and the 
achievement of UHC. Some costly procedures, 
such as dialysis, may also not be technically or 
economically feasible in some settings. For the 
diabetes community, it is important to ensure that 
people with diabetes receive the best treatment 

possible. However, health resources are limited and 
additional expenditure on diabetes care means that 
resources may not be available for such items as 
vaccines, aspects of maternal and child health and 
interventions relevant to other NCDs, for example.87 
Improving diabetes care, in a context of increasing 
prevalence and increasing costs of treatment, 
remains a challenge. Meeting the diabetes care 
needs of its population adds to the challenge of 
a country’s rational use of limited health finances.

To address this challenge, the six building blocks of 
the health system88 – financing; human resources; 
medicines; information; delivery of services; and 
governance – need to be strengthened. Health 
systems need to ensure that diabetes is included 
in the services provided as part of the UHC package 
of essential services. Each country needs to align 
these services with its technical and financial 
resources. This approach for type 1 diabetes 
enables the management and provision of different 
levels of care to be based on the availability of 
resources.89 However, overall, governments need 
to increase the resources available for health, not 
only for diabetes.

Human resources for diabetes need to be 
increased. This not only includes specialists, but 
also generalists, nurses and other health personnel. 
Diabetes training at medical and nursing schools 
needs to be increased and include continuing 
professional development. ‘Task shifting’ (assigning 
tasks to less specialised health workers where 
appropriate) has shown much success for 
management of conditions such as HIV/AIDS, not 
only for patient support and education, but also 
for treatment. In many settings, due to frequent 
shortages of clinical staff, such an approach for 
diabetes is essential and urgent.

Availability of diabetes medicines 
is globally variable, with poorer 
populations having less availability 
than those in higher income settings. 
For example, global estimates show 
that one in two people with type 2 
diabetes do not have access to the 
insulin they have been prescribed.

Improving diabetes care, in a 
context of increasing prevalence and 
increasing costs of treatment, remains 
a challenge. Meeting the diabetes care 
needs of its population adds to the 
challenge of a country’s rational use of 
limited health finances.
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Universal health coverage, enshrined 
in the aims of the Sustainable 
Development Goals, in the words of the 
World Health Organization is: “To ensure 
that all people obtain the health services 
they need without suffering financial 
hardship when paying for them.”

The entry point for diabetes care should be primary 
healthcare, which provides both preventive and 
curative services within communities and close 
to individuals throughout their lifespan. This also 
ensures that all aspects of the individual receive 
care, and not just their diabetes. A wide range 
of policies and government decisions ranging 
from budgets for health, taxation of unhealthy 
products and defining UHC packages frames 
these five elements. WHO has developed a Global 
Action Plan on NCDs,47 which includes diabetes, 
and has proposed a wide range of actions that 
need to be taken, and highlights where national 
implementation has lagged.90

For all these elements, IDF and its Member 
Associations play a key role in advocating increased 
attention and resources for diabetes both globally 
and nationally. This should not compete with, 

but complement, other health needs as people 
with diabetes do not only need diabetes care 
and, globally, health resources are limited for all 
diseases. Diabetes currently is an example of global 
inequity: individuals in many high-income countries 
can access the latest medicines, tools and care at 
little or no immediate cost, whereas those in low- 
and middle-income countries still face undue 
hardship as they cannot access insulin, despite its 
discovery close to a century ago.
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Insulin: one hundred years of saving 
lives but, a century later, barriers to 
access remain
The therapeutic availability of insulin in 1921, and its 
first use in humans in 1922, can truly be hailed as 
a medical miracle.91–93 This innovation changed the 
course of type 1 diabetes from a death sentence into 
a manageable condition. The researchers Frederick 
Banting (1891–1941) and Charles Best (1899–1978) 
made this breakthrough while the private sector 
played a key role in ensuring production and 
access. Yet, in 2019, as we approach the centenary 
of insulin’s discovery, the challenge of access to 
insulin persists for many populations globally.

Barriers to access can be simplified into two 
categories: affordability and availability.80 There are 
global and national factors that impact both the 
affordability and availability of insulin.94 Price mark-
ups within the supply chain also impact prices for 
individuals. Reports of high and variable prices 

observed globally influence insulin affordability for 
both governments and individuals. The prices at 
which governments buy insulin were found to vary 
from USD 2.24 to USD 43.51 (median: USD 5.99) for 
human insulin, and USD 6.88 to USD 81.67 (median 
USD 34.20) for analogue insulin for a 10ml 100IU 
vial equivalent.95

Some countries provide insulin free of charge to 
individuals whereas, in other countries, people 
need to pay for their insulin. In the latter contexts, 
the median patient price for human insulin was 
found to be USD 7.64 (Range: USD 2.16–USD 36.70) 
in the public sector. The median price for analogue 
insulin in the public sector, human insulin in the 
private sector and analogue insulin in the private 
sector wa 5.9, 2.8 and 5.2 times higher, respectively, 
per 10ml 100IU vial equivalent.
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Aside from high prices, many people face barriers 
due to the lack of availability of insulin. This can 
result from a variety of factors including the 
unavailability of insulin in the health system at all, 
disruptions in the supply of insulin in certain areas 
of the country or levels of the health system. Looking 
at the availability across a variety of countries, only 
six countries in the public sector and two in the 
private sector had an availability of insulin equal to 
or higher than 80% of their facilities.94

More evidence and awareness now exist regarding 
access to insulin than in the past. Thus, IDF and the 
global diabetes community as a whole call for further 
concrete, sustainable responses from government 
and industry. Although some companies have 
various programmes, including differential pricing to 
address barriers to access, these do not completely 
address the underlying issues of price. A study 
based on the cost of production, reported that the 
use of intermediate acting human insulin should be 
USD 72 and for long-acting analogues USD 133 per 
year.96 These costs are orders of magnitude lower 
than costs reported in many contexts.

Donation programmes have shown a positive 
impact97 in improving survival of children living with 
type 1 diabetes, but they do not address root causes 
of inadequate access to insulin and diabetes care. 
Some low- and middle-income countries should be 
saluted as, despite a lack of resources, they provide 
insulin to their populations free of charge.98

With the SDG agenda including targets for NCDs, 
access to medicines and for UHC, the availability 
of insulin provides a litmus test to the success 
of this global agenda. In looking at how access 
to HIV/AIDS medicines has been improved, the 
diabetes community could learn several lessons.95 
Firstly, there is the need for global advocacy to 
drive access to insulin and diabetes care. This 
recommendation needs to hold governments, 
the private sector and civil society accountable. 
Governments need to provide resources either 
through donor governments or as healthcare 
spending for diabetes. Also, governments should 
learn from the examples of the low- and middle-
income countries that already provide insulin and 
care to their citizens.

The SDGs also highlight the need for partnership, 
and the private sector clearly has a role to play 
in solving global issues. These partnerships must 
be transparent and equal. The solutions need to 
go beyond what is currently in place for access 
to diabetes care, to ensure access to affordable 
insulin. This needs to be accompanied by 
governments also assuring regulatory procedures 
to guarantee quality products on their markets. 
In 1925, R.D. Lawrence stated: “Now modern 
discoveries, particularly insulin, have completely 
changed the outlook.” It is unfortunate that 94 
years later this changed outlook is not afforded to 
all those in need of insulin.
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IDF activities and materials

As the global voice of people with diabetes, the 
IDF aims to have a strong presence on the global 
stage and to increase worldwide recognition of 
diabetes challenges; to advocate globally for people 
with diabetes and those at risk; and to empower 
people affected by diabetes. The mission of IDF is 
also supported through the development of high-
quality programmes and resources that inform and 
guide policy agendas at the national, regional and 
global levels, ensuring the continued professional 
development of diabetes healthcare providers.

Advocating for people with diabetes

IDF’s advocacy work is divided into two broad 
categories: Global advocacy on behalf of people 
with diabetes, those at risk of developing diabetes 
and their families; and growth of the global 
recognition of diabetes as a serious challenge to 
health and development. Informed and supported 
by the evidence and policies developed under 
IDF core programmes and other projects, IDF’s 
advocacy work includes engaging with international 
bodies, leading political platforms and national 
governments to affect tangible, beneficial and long-
term change for people with diabetes.

In 2018, IDF engaged in intensive advocacy efforts 
in relation to the United Nations (UN) third high-
level meeting (HLM) on NCDs.a IDF launched a 
call for improved action on diabetes prevention, 
care and education to UN Member States, and 
developed an advocacy toolkit for its network to 
bring IDF’s global campaign to the national level. 
The IDF network heavily supported IDF’s HLM 
campaign on social media.

In 2019, IDF ran an advocacy campaign requesting 
improved access to diabetes medicines and care 
in the run-up to the UN first HLM on UHC. The 
campaign, supported by the IDF network, revolved 
around the WHO target of 80% access to essential 
NCDs medicines and technologies by 2025, and the 
achievement of UHC by 2030.

More information
 

www.idf.org/our-activities/advocacy-awareness.html

a See: https://www.idf.org/our-activities/advocacy-awareness/
campaigns/hlm2018.html?id=327. 

Young Leaders in 
Diabetes – young minds, 
fresh ideas, real change

The IDF Young Leaders in 
Diabetes (YLD) programme aims 
to enhance the lives of young 
people living with diabetes and 

create leaders within the diabetes community. 
It is open to people with diabetes between the 
ages of 18 to 30. YLD is committed to raising 
awareness of diabetes by being a powerful voice 
for prevention, education, access to quality care, 
improved quality of life and ultimately to ending 
diabetes discrimination.

More information

www.idf.org/our-network/young-leaders

Blue Circle Voices – 
representing the global 
voice of diabetes

Blue Circle Voices (BCV) is an IDF initiative that 
aims to represent the interests of people living 
with, or affected by, diabetes, through a worldwide 
network of members and other stakeholders. The 
BCV network draws upon the experiences of 
people with diabetes and acts as their global voice 
and provides IDF with a better understanding of 
the needs, challenges and wishes of people living 
with diabetes – thereby enhancing IDF’s ability to 
represent them. The BCV network supports IDF’s 
global advocacy activities to effect real changes 
in areas of concern for people with diabetes, and 
strengthens IDFs presence in global forums.

More information

www.idf.org/our-network/blue-circle-voices.html

http://www.idf.org/our-activities/advocacy-awareness.html
http://www.idf.org/our-activities/advocacy-awareness.html
https://www.idf.org/our-activities/advocacy-awareness/campaigns/hlm2018.html?id=327
https://www.idf.org/our-activities/advocacy-awareness/campaigns/hlm2018.html?id=327
http://www.idf.org/youngleaders
http://www.idf.org/youngleaders
http://www.idf.org/our-network/young-leaders
https://www.idf.org/our-network/young-leaders/meet-the-young-leaders
http://www.idf.org/our-network/blue-circle-voices.html
https://www.idf.org/our-network/blue-circle-voices.html
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Uniting the global diabetes 
community

IDF Congress

The IDF Congress offers a 
global platform to discuss a 
broad range of diabetes issues, 
from latest scientific advances 

to cutting-edge information on education, diabetes 
care, advocacy and awareness. Participants include 
physicians, scientists, nurses, educators and other 
healthcare professionals, as well as government 
representatives, policy-makers, people with 
diabetes, IDF members and the media. The next 
IDF Congress will be held in Busan, Korea, on 2–6 
December 2019.

The IDF Diabetes Complications Congress, the first 
of which took place in 2018 in Hyderabad, India, 
is complemented by a series of live educational 
events focusing on diabetes complications.

More information

www.idf.org/congress

World Diabetes Day 
(WDD) 

World Diabetes Day (WDD) is 
celebrated every year on November 14. In 1991, IDF 
and WHO established WDD in response to growing 
concerns about the escalating health threat posed 
by diabetes. World Diabetes Day became an official 
United Nations Day in 2006. WDD is the world’s 
largest diabetes awareness campaign, and draws 
attention to issues of paramount importance to the 
diabetes world and keeps diabetes firmly in the 
public spotlight. Awareness and communications 
activities developed for World Diabetes Day are 
distributed and promoted throughout the month of 
November – diabetes awareness month. The theme 
for World Diabetes Day and diabetes awareness 
month 2018–2019 is Family and Diabetes.

More information

www.worlddiabetesday.org

Building the evidence to 
inform the global response 
to diabetes

Taking Diabetes 
to Heart

Taking Diabetes to 
Heart is a multi-

country study designed to assess knowledge 
and awareness of CVD among people with 
type 2 diabetes. The results of the study aim to 
facilitate evidence-based decision-making and 
encourage intersectoral collaboration to strengthen 
health systems and to implement cost-effective 
interventions to improve health outcomes for 
people with diabetes.

More information

www.idf.org/our-activities/care-prevention/cardiovascular-
disease/taking-diabetes-to-heart.html

Diabetic Retinopathy 
Barometer

The Diabetic Retinopathy 
Barometer is the product 
of unique collaboration of 
experts from the International 
Federation on Ageing (IFA), 

IDF, and International Agency for the Prevention 
of Blindness (IAPB). With global and 41 country-
level reports supported by regional workshops, it 
highlights the urgent need for clear patient care 
pathways and robust, responsive health systems 
around the world to prevent unnecessary vision 
loss associated with diabetes.

More information

https://www.idf.org/our-activities/care-prevention/eye-
health/dr-barometer.html

The Diabetic Retinopathy Barometer Report

Global Findings

http://www.idf.org/congress
http://www.idf.org/congress
http://www.worlddiabetesday.org
http://www.worlddiabetesday.org
http://www.idf.org/our-activities/care-prevention/cardiovascular-disease/taking-diabetes-to-heart.html
http://www.idf.org/our-activities/care-prevention/cardiovascular-disease/taking-diabetes-to-heart.html
http://www.idf.org/our-activities/care-prevention/cardiovascular-disease/taking-diabetes-to-heart.html
https://www.idf.org/our-activities/care-prevention/eye-health/dr-barometer.html
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Tackling the barriers and 
gaps in diabetes education

The increasing global prevalence of chronic 
diseases places enormous and growing demands 
and responsibilities on health systems. Healthcare 
professionals play a critical role in improving 
access to, and the quality of, healthcare for people 
with diabetes. Preparing the worldwide healthcare 
workforce to respond to the associated challenges 
is a crucial objective for IDF.

IDF School of Diabetes

The IDF School of Diabetes 
was launched in 2016 to deliver 

high quality, evidence-based diabetes education 
for health professionals, people with diabetes and 
caregivers worldwide. The online platform has 
since registered 17,500+ healthcare professionals 
from 190+ countries. The European Accreditation 
Council for Continuing Medical Education 
(EACCME) has accredited the IDF School platform.

The IDF School features three tailor-made online 
courses (comprised of multiple modules) that 
target diabetes educators, primary care physicians, 
general practitioners, and specialists. A series of 
free short courses focusing on prevention of type 
2 diabetes, diabetes-related retinopathy, diabetes 
and CVD are also available in multiple languages.

Since 2017, the IDF School of Diabetes has 
implemented capacity-building initiatives, for a 
group of more than 400 specialists, and more than 
700 primary care physicians, across 10 countries 
(Cambodia, India, Iran, Iraq, Jordan, Laos, Myanmar, 
Pakistan, United Arab Emirates and Viet Nam), 
in association with various public and private 
institutions, with an aim to enhance diabetes care 
in respective IDF Regions.

More information

www.idfdiabeteschool.org/

Diabetes Education 
Network for Health 
Professionals (D-NET)

Launched by the IDF in 2010, the Diabetes Education 
Network for Health Professionals (D-NET) is the first 
international network for health professionals to 
enhance their skills in diabetes education, care and 
management. The online platform offers healthcare 
professionals the opportunity to share, learn and 
discuss the latest developments in diabetes 
care and education. Over the years, D-NET has 
grown into an online network of more than 17,000 
members from 189 countries. The platform provides 
its members with expert-led discussions, an 
interactive library, a global event calendar and ‘Ask 
D-NET’, a feature where members are able to ask 
questions and consult with the D-NET community.

More information

www.d-net.idf.org

Kids and Diabetes in 
Schools (KiDS)

Created in collaboration with 
the International Society for 
Paediatric and Adolescent 

Diabetes (ISPAD), the KiDS & Diabetes in Schools 
(KiDS) project fosters a better understanding 
of diabetes and provides a safe and supportive 
environment for children with diabetes. The KiDS 
project is an educational programme designed 
for school staff, parents and school-age children. 
Available in 15 languages, the KiDS information 
pack aims to educate adults on the management 
of children with diabetes and to raise awareness 
of the prevention of type 2 diabetes in children. 
IDF subsequently launched the KiDS Educational 
Guide on Nutrition and Diabetes in Schools as a 
complimentary resource. In November 2018, the 
European Federation of Pharmaceutical Industries 
and Associations (EFPIA) awarded the KiDS Project 
in Poland the Health Collaboration Award in the 
Prevention and Awareness category for “creating 
a programme that had clear benefits to society”.

More information

kids.idf.org

K DS
A project of the  

International Diabetes Federation  
Kids & Diabetes in Schools

http://www.idfdiabeteschool.org/
http://www.idfdiabeteschool.org/
http://www.d-net.idf.org
http://www.d-net.idf.org
http://kids.idf.org
https://kids.idf.org/
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IDF Centres of Education and 
Excellence in Diabetes Care 

IDF designates diabetes institutions and 
organisations to form part of an international 
voluntary network to initiate, coordinate, facilitate 
and conduct high-quality education for multi-
disciplinary healthcare professionals in diabetes 
and other related chronic diseases.

During the IDF Congress in 2017, 38 institutes were 
designated as IDF Centres of Education and 27 as 
IDF Centres of Excellence in Diabetes Care for the 
period 2018–2019. Since then, additional institutes 
have been recognised as meeting the high global 
standards and selection criteria set by IDF. Further 
rounds of applications will be opened and new 
centres will contribute to the implementation of 
the IDF Strategic Implementation Plan.

Learn more about both networks:

More information

IDF Centres of Education:
www.idf.org/our-activities/education/centres.html

IDF Centres of Excellence in Diabetes Care:
www.idf.org/our-activities/education/centres-excellence-care.html 

Setting the global standard 
for care

Integrated Care for 
Diabetes and Eye Health: 
A Global Compendium of 
Good Practice

Integrated Care for Diabetes 
and Eye Health: A Global 
Compendium of Good Practice 

was developed by IDF, the Fred Hollows 
Foundation, and other leading agencies. Leading 
non-governmental agencies in diabetes and eye 
health sectors undertook this advocacy project 
from 2017 to 2018. The compendium documents 
real-world case studies from 17 countries that 
highlight initiatives to promote integrated care 
for diabetes-related retinopathy through health 
promotion, prevention, early intervention and 
treatment in a range of contexts and resource 
settings. The primary audiences for this document 
are decision-makers and practitioners who work 
with people with diabetes.

More information

https://www.idf.org/our-activities/care-prevention/eye-
health/dr-compendium.html

Diabetes Eye Health: 
A Guide for Health 
Professionals

IDF in partnership with the Fred 
Hollows Foundation, developed 
a publication entitled Diabetes 
Eye Health: A Guide for Health 

Professionals. It is the first document of its kind on 
diabetes eye health written for health practitioners 
at the front-line of diabetes management. The 
purpose of the guide is to highlight the rising 
prevalence of diabetic-related eye disease, 
particularly diabetic retinopathy, and outline 
the actions that can be taken to address it. The 
guide offers practical, evidence-based advice to 
healthcare professionals on how to include eye 
health in their ongoing management of people 
with diabetes.

More information

https://www.idf.org/our-activities/care-prevention/eye-
health/eye-health-guide.html

Centres of Excellence in Diabetes Care
2018-2019 INTEGRATED CARE FOR  

DIABETES AND EYE HEALTH

A GLOBAL 
COMPENDIUM 
OF GOOD 
PRACTICE

Diabetes  
eye health
A guide for health  
professionals

http://www.idf.org/our-activities/education/centres.html
http://www.idf.org/our-activities/education/centres.html
http://www.idf.org/our-activities/education/centres-excellence-care.html
https://www.idf.org/our-activities/care-prevention/eye-health/dr-compendium.html
https://www.idf.org/our-activities/care-prevention/eye-health/eye-health-guide.html
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Delivering diabetes care 
where it is needed most

Securing immediate access to essential medicines 
is a priority when people with diabetes are 
forced to flee their homes. The supply must be 
uninterrupted and provided at no or very low cost, 
so that medicines remain affordable for those who 
need them most. All too often, the response to a 
humanitarian crisis overlooks the care of people 
with diabetes.

IDF Humanitarian Projects

IDF is involved in a number of humanitarian 
projects to provide improved care and access to 
essential medicines to under-served communities. 
IDF works with a range of partners to deliver 
essential medicines and support to people who 
have difficulty accessing care due to disruption 
to medication distribution or because of their 
economic circumstances and/or their care settings 
do not provide the minimum standards of care 
they require.

The IDF Life for a Child (LFAC) programme was set 
up in 2000 to provide sufficient insulin and syringes, 
blood glucose monitoring equipment, appropriate 
clinical care and diabetes education for children 

living with diabetes. IDF is now working to identify 
new target countries that will be supported through 
a Brussels-based child support programme. The 
programme will work closely with IDF Member 
Associations to deliver care to vulnerable children 
in countries where needs are not yet met.

IDF advocacy activities align with our humanitarian 
efforts to encourage governments to ramp up 
support for people living with diabetes and those 
at high risk. IDF looks to raise awareness of the 
challenges of managing and preventing diabetes 
in humanitarian settings, encouraging action, 
improving health services and ensuring access to 
essential care and medicines to displaced people 
and refugees.

Prevention and screening for diabetic 
retinopathy

The IDF eye screening initiative targets low-income 
countries and remote areas without eye screening 
services. IDF is disseminating 100 fundus cameras 
to 56 sites identified by IDF Member Associations 
to help integrate eye-health screening into primary 
care services. This project will provide diabetes 
centres and healthcare professionals with the 
necessary medical equipment to screen for diabetic 
retinopathy and to take preventative action on this 
common and costly complication.
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Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 

years (95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Africa 19,406.8 (10,612.8–35,804.7) 3.9 (2.1–7.1) 4.7 (3.2–8.1) 11,580.6 (6,570.7–21,011.8) 509.0 1,295.4 366,226.5  25,800 

Angola   532.4 (361.8–925.3) 3.9 (2.7–6.8) 4.5 (2.9–8.0)    278.8 (189.4–484.5) 530.2 1,038.0     6,987.7 (4,622.3–12,020.8)  186 

Benin      44.6 (31.5–149.6) 0.8 (0.6–2.7) 1.0 (0.7–3.1)     30.4 (21.5–102.0) 163.8 453.2       692.8 (460.4–2,145.9)  305 

Botswana      78.1 (41.1–144.8) 5.5 (2.9–10.2) 5.8 (3.1–10.3)     40.9 (21.5–75.8) 1,417.6 3,473.2     1,674.5 (903.1–3,452.0)  99 

Burkina Faso     494.2 (142.6–717.1) 5.5 (1.6–8.0) 7.3 (2.1–10.7)    337.2 (97.3–489.2) 177.6 502.4     9,675.2 (2,961.8–13,358.9)  580 

Burundi     123.1 (91.6–234.7) 2.4 (1.8–4.5) 5.1 (3.9–8.4)     84.0 (62.5–160.1) 97.8 263.6     2,699.0 (2,029.0–5,076.7)  343 

Cabo Verde       6.9 (6.2–18.2) 2.1 (1.9–5.5) 2.4 (2.1–5.7)      3.6 (3.2–9.5) 685.1 1,494.4        58.0 (52.8–172.3)  27 

Cameroon     615.3 (514.7–751.3) 5.2 (4.4–6.4) 6.0 (5.1–7.4)    322.2 (269.5–393.4) 311.3 821.9    13,744.3 (11,584.7–16,587.6)  743 

Central African Republic     101.2 (84.3–124.2) 4.6 (3.9–5.7) 6.0 (5.0–7.3)     69.0 (57.5–84.7) 72.0 135.0     3,162.9 (2,671.0–3,802.9)  32 

Chad     245.0 (204.4–299.9) 3.7 (3.1–4.5) 6.0 (5.0–7.3)    167.2 (139.5–204.6) 135.3 401.8     5,706.5 (4,805.5–6,888.0)  122 

Comoros      34.0 (23.9–54.1) 8.0 (5.6–12.7) 12.3 (8.5–20.0)     17.5 (12.3–27.8) 173.6 341.4       357.4 (243.9–558.6)  41 

Congo     158.6 (133.4–192.6) 6.0 (5.1–7.3) 6.0 (5.1–7.4)     83.0 (69.8–100.8) 343.2 1,289.3     2,536.0 (2,142.9–3,057.5)  265 

Côte d'Ivoire     237.4 (205.8–574.1) 2.0 (1.7–4.8) 2.4 (2.1–5.7)    124.3 (107.8–300.6) 327.0 783.7     5,207.1 (4,575.1–12,082.7)  359 

Democratic Republic of the Congo   1,805.6 (1,511.0–2,204.2) 4.8 (4.0–5.9) 6.0 (5.0–7.3)  1,231.8 (1,030.8–1,503.7) 98.9 160.2    28,382.7 (23,606.7–34,845.0)  1,275 

Djibouti      35.8 (26.6–55.3) 6.1 (4.5–9.5) 5.1 (3.9–8.4)     18.8 (13.9–28.9) 314.4 548.0       467.6 (353.9–687.9)  12 

Equatorial Guinea      39.9 (33.4–48.8) 5.5 (4.6–6.7) 6.0 (5.1–7.4)     20.9 (17.5–25.6) 1,305.8 3,898.8       491.5 (416.9–589.5)  23 

Eritrea      96.9 (71.4–163.9) 3.8 (2.8–6.5) 5.1 (3.9–8.4)     66.1 (48.7–111.8) 147.8 271.0     1,471.5 (1,099.8–2,449.6)  107 

Eswatini      23.2 (13.7–38.1) 3.1 (1.8–5.2) 4.5 (2.9–8.0)     12.2 (7.2–19.9) 886.7 2,660.1     1,123.3 (691.0–1,664.2)  41 

Ethiopia   1,699.4 (987.2–2,937.1) 3.2 (1.8–5.5) 4.3 (3.1–8.2)  1,159.4 (673.4–2,003.7) 113.3 283.3    23,156.8 (13,499.6–39,928.4)  2,127 

Gabon      79.9 (67.2–97.1) 7.0 (5.9–8.5) 6.0 (5.1–7.4)     41.8 (35.2–50.8) 1,015.2 2,565.8       922.6 (764.5–1,143.6)  89 

Country summary table

Africa

World

  Total Regional estimates   Countries without in-country data sources on diabetes   Countries with in-country data sources on diabetes

Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID)  

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

World 462,969.9 (368,714.4–600,603.8) 9.3 (7.4–12.1) 8.3 (6.2-11.8) 231,874.0 (186,350.2–300,301.7) 1,673.1 2,480.5 4,211,276.9 1,110,100
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(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 

years (95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Africa 19,406.8 (10,612.8–35,804.7) 3.9 (2.1–7.1) 4.7 (3.2–8.1) 11,580.6 (6,570.7–21,011.8) 509.0 1,295.4 366,226.5  25,800 

Angola   532.4 (361.8–925.3) 3.9 (2.7–6.8) 4.5 (2.9–8.0)    278.8 (189.4–484.5) 530.2 1,038.0     6,987.7 (4,622.3–12,020.8)  186 

Benin      44.6 (31.5–149.6) 0.8 (0.6–2.7) 1.0 (0.7–3.1)     30.4 (21.5–102.0) 163.8 453.2       692.8 (460.4–2,145.9)  305 

Botswana      78.1 (41.1–144.8) 5.5 (2.9–10.2) 5.8 (3.1–10.3)     40.9 (21.5–75.8) 1,417.6 3,473.2     1,674.5 (903.1–3,452.0)  99 

Burkina Faso     494.2 (142.6–717.1) 5.5 (1.6–8.0) 7.3 (2.1–10.7)    337.2 (97.3–489.2) 177.6 502.4     9,675.2 (2,961.8–13,358.9)  580 

Burundi     123.1 (91.6–234.7) 2.4 (1.8–4.5) 5.1 (3.9–8.4)     84.0 (62.5–160.1) 97.8 263.6     2,699.0 (2,029.0–5,076.7)  343 

Cabo Verde       6.9 (6.2–18.2) 2.1 (1.9–5.5) 2.4 (2.1–5.7)      3.6 (3.2–9.5) 685.1 1,494.4        58.0 (52.8–172.3)  27 

Cameroon     615.3 (514.7–751.3) 5.2 (4.4–6.4) 6.0 (5.1–7.4)    322.2 (269.5–393.4) 311.3 821.9    13,744.3 (11,584.7–16,587.6)  743 

Central African Republic     101.2 (84.3–124.2) 4.6 (3.9–5.7) 6.0 (5.0–7.3)     69.0 (57.5–84.7) 72.0 135.0     3,162.9 (2,671.0–3,802.9)  32 

Chad     245.0 (204.4–299.9) 3.7 (3.1–4.5) 6.0 (5.0–7.3)    167.2 (139.5–204.6) 135.3 401.8     5,706.5 (4,805.5–6,888.0)  122 

Comoros      34.0 (23.9–54.1) 8.0 (5.6–12.7) 12.3 (8.5–20.0)     17.5 (12.3–27.8) 173.6 341.4       357.4 (243.9–558.6)  41 

Congo     158.6 (133.4–192.6) 6.0 (5.1–7.3) 6.0 (5.1–7.4)     83.0 (69.8–100.8) 343.2 1,289.3     2,536.0 (2,142.9–3,057.5)  265 

Côte d'Ivoire     237.4 (205.8–574.1) 2.0 (1.7–4.8) 2.4 (2.1–5.7)    124.3 (107.8–300.6) 327.0 783.7     5,207.1 (4,575.1–12,082.7)  359 

Democratic Republic of the Congo   1,805.6 (1,511.0–2,204.2) 4.8 (4.0–5.9) 6.0 (5.0–7.3)  1,231.8 (1,030.8–1,503.7) 98.9 160.2    28,382.7 (23,606.7–34,845.0)  1,275 

Djibouti      35.8 (26.6–55.3) 6.1 (4.5–9.5) 5.1 (3.9–8.4)     18.8 (13.9–28.9) 314.4 548.0       467.6 (353.9–687.9)  12 

Equatorial Guinea      39.9 (33.4–48.8) 5.5 (4.6–6.7) 6.0 (5.1–7.4)     20.9 (17.5–25.6) 1,305.8 3,898.8       491.5 (416.9–589.5)  23 

Eritrea      96.9 (71.4–163.9) 3.8 (2.8–6.5) 5.1 (3.9–8.4)     66.1 (48.7–111.8) 147.8 271.0     1,471.5 (1,099.8–2,449.6)  107 

Eswatini      23.2 (13.7–38.1) 3.1 (1.8–5.2) 4.5 (2.9–8.0)     12.2 (7.2–19.9) 886.7 2,660.1     1,123.3 (691.0–1,664.2)  41 

Ethiopia   1,699.4 (987.2–2,937.1) 3.2 (1.8–5.5) 4.3 (3.1–8.2)  1,159.4 (673.4–2,003.7) 113.3 283.3    23,156.8 (13,499.6–39,928.4)  2,127 

Gabon      79.9 (67.2–97.1) 7.0 (5.9–8.5) 6.0 (5.1–7.4)     41.8 (35.2–50.8) 1,015.2 2,565.8       922.6 (764.5–1,143.6)  89 

Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID)  

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

World 462,969.9 (368,714.4–600,603.8) 9.3 (7.4–12.1) 8.3 (6.2-11.8) 231,874.0 (186,350.2–300,301.7) 1,673.1 2,480.5 4,211,276.9 1,110,100
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Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 

years (95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Gambia      15.6 (15.1–49.4) 1.6 (1.5–5.0) 1.9 (1.8–6.0)     10.7 (10.3–33.7) 119.3 420.5       193.3 (187.6–647.3)  88 

Ghana     281.1 (217.6–536.6) 1.8 (1.4–3.5) 2.5 (1.9–4.1)    147.2 (114.0–281.0) 262.2 728.9     5,397.8 (4,220.2–9,940.0)  1,209 

Guinea     127.5 (107.4–279.6) 2.0 (1.7–4.4) 2.4 (2.1–5.7)     87.0 (73.3–190.7) 149.1 435.3     2,070.0 (1,771.1–4,478.8)  344 

Guinea–Bissau      18.6 (15.9–43.0) 2.0 (1.7–4.6) 2.4 (2.1–5.7)     12.7 (10.8–29.4) 170.2 427.8       364.4 (311.3–842.1)  50 

Kenya     552.4 (285.7–1,679.1) 2.2 (1.1–6.6) 3.1 (1.7–10.4)    243.5 (126.0–740.3) 324.4 707.8     8,080.5 (3,836.0–25,476.8)  1,694 

Lesotho      41.2 (24.3–68.8) 3.4 (2.0–5.6) 4.5 (2.9–8.0)     21.5 (12.7–36.0) 334.6 945.5     1,669.9 (1,021.4–2,558.4)  33 

Liberia      48.1 (41.8–116.3) 2.0 (1.8–4.9) 2.4 (2.1–5.7)     32.8 (28.5–79.4) 309.4 605.2       754.5 (659.5–1,852.9)  178 

Madagascar     468.8 (295.2–788.8) 3.6 (2.3–6.1) 4.5 (2.9–8.1)    319.9 (201.4–538.1) 99.5 373.2     5,756.0 (3,384.8–9,705.4)  895 

Malawi     268.7 (155.9–436.9) 3.0 (1.8–4.9) 4.5 (2.9–8.1)    183.4 (106.4–298.0) 117.1 448.8     7,603.5 (4,419.3–11,419.3)  616 

Mali     157.6 (133.6–363.2) 1.9 (1.6–4.5) 2.4 (2.1–5.7)    107.5 (91.1–247.8) 143.2 386.7     2,669.1 (2,289.2–6,235.3)  306 

Mauritania     155.1 (42.3–262.1) 6.7 (1.8–11.2) 7.1 (2.0–12.4)     81.2 (22.2–137.2) 213.0 743.2     1,776.5 (482.1–2,924.9)  130 

Mozambique     337.5 (234.1–726.4) 2.4 (1.7–5.2) 3.3 (2.3–7.4)    292.6 (202.9–629.8) 101.8 332.1     9,485.0 (6,753.7–18,082.2)  635 

Namibia      53.2 (34.5–91.5) 3.8 (2.5–6.5) 4.5 (2.9–8.0)     27.9 (18.1–47.9) 1,871.8 4,500.7     1,095.3 (713.2–1,756.5)  127 

Niger     183.3 (148.1–342.4) 2.0 (1.6–3.8) 2.4 (2.1–5.7)    125.1 (101.1–233.6) 87.7 232.5     3,180.6 (2,617.7–5,837.8)  880 

Nigeria   2,743.8 (958.6–9,217.8) 3.0 (1.1–10.1) 3.1 (1.3–8.9)  1,317.0 (460.1–4,424.5) 468.6 1,269.3    63,957.7 (22,672.3–160,333.4)  2,954 

Rwanda     168.9 (126.2–312.5) 2.7 (2.0–4.9) 5.1 (3.9–8.4)    115.2 (86.1–213.2) 202.1 547.3     2,943.9 (2,195.6–5,430.5)  631 

Sao Tome and Principe       1.9 (1.8–5.3) 2.0 (1.8–5.4) 2.4 (2.1–5.7)      1.0 (0.9–2.8) 587.9 1,103.0        19.3 (17.6–61.2)  11 

Senegal     153.1 (131.5–363.9) 2.0 (1.7–4.7) 2.4 (2.1–5.7)    104.5 (89.7–248.3) 248.5 675.1     1,855.0 (1,619.0–4,682.4)  805 

Seychelles       9.5 (5.9–12.6) 14.2 (8.9–18.8) 12.3 (7.5–16.7)      4.4 (2.7–5.8) 605.7 1,139.4        84.0 (50.9–103.8)  4 

Sierra Leone      73.3 (62.2–166.4) 2.0 (1.7–4.5) 2.4 (2.1–5.7)     50.0 (42.4–113.5) 383.4 1,087.8     1,772.5 (1,506.6–4,018.6)  52 

Somalia     270.9 (200.0–450.6) 4.1 (3.0–6.8) 5.1 (3.9–8.4)    184.8 (136.4–307.4)       –      –     3,900.4 (2,897.7–6,418.4)  57 

South Africa   4,581.2 (1,368.7–5,250.9) 12.8 (3.8–14.7) 12.7 (3.6–14.6)  2,398.7 (716.7–2,749.4) 1,245.0 3,115.5    89,834.4 (30,483.6–100,197.1)  1,599 

South Sudan     493.7 (330.1–603.4) 7.8 (5.2–9.6) 10.2 (6.9–12.7)    336.9 (225.2–411.6)       –      –     7,017.1 (4,857.1–8,356.6)  208 

Togo      79.6 (67.7–179.5) 2.0 (1.7–4.5) 2.4 (2.1–5.7)     54.3 (46.2–122.5) 169.0 433.3     1,286.3 (1,107.4–2,858.8)  289 

Uganda     296.2 (168.9–633.7) 1.6 (0.9–3.4) 2.5 (1.3–5.6)    202.1 (115.2–432.3) 191.0 588.0     6,288.0 (3,718.9–13,465.4)  2,253 

United Republic of Tanzania     997.4 (638.8–2,087.1) 3.7 (2.4–7.7) 5.7 (3.8–10.4)    796.1 (509.9–1,665.9) 170.1 544.2    18,031.7 (11,632.5–34,632.3)  1,984 

Zambia     273.8 (176.5–457.8) 3.4 (2.2–5.7) 4.5 (2.9–8.0)    143.4 (92.4–239.7) 296.8 911.3     8,000.2 (5,258.3–12,133.2)  557 

Zimbabwe     103.2 (72.5–548.6) 1.2 (0.9–6.5) 1.8 (1.3–8.4)     70.4 (49.5–374.3) 540.9 1,064.4     2,621.9 (1,884.4–12,412.2)  464 

  Countries without in-country data sources on diabetes   Countries with in-country data sources on diabetes
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undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
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Diabetes-related deaths in 
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Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Gambia      15.6 (15.1–49.4) 1.6 (1.5–5.0) 1.9 (1.8–6.0)     10.7 (10.3–33.7) 119.3 420.5       193.3 (187.6–647.3)  88 

Ghana     281.1 (217.6–536.6) 1.8 (1.4–3.5) 2.5 (1.9–4.1)    147.2 (114.0–281.0) 262.2 728.9     5,397.8 (4,220.2–9,940.0)  1,209 

Guinea     127.5 (107.4–279.6) 2.0 (1.7–4.4) 2.4 (2.1–5.7)     87.0 (73.3–190.7) 149.1 435.3     2,070.0 (1,771.1–4,478.8)  344 

Guinea–Bissau      18.6 (15.9–43.0) 2.0 (1.7–4.6) 2.4 (2.1–5.7)     12.7 (10.8–29.4) 170.2 427.8       364.4 (311.3–842.1)  50 

Kenya     552.4 (285.7–1,679.1) 2.2 (1.1–6.6) 3.1 (1.7–10.4)    243.5 (126.0–740.3) 324.4 707.8     8,080.5 (3,836.0–25,476.8)  1,694 

Lesotho      41.2 (24.3–68.8) 3.4 (2.0–5.6) 4.5 (2.9–8.0)     21.5 (12.7–36.0) 334.6 945.5     1,669.9 (1,021.4–2,558.4)  33 

Liberia      48.1 (41.8–116.3) 2.0 (1.8–4.9) 2.4 (2.1–5.7)     32.8 (28.5–79.4) 309.4 605.2       754.5 (659.5–1,852.9)  178 

Madagascar     468.8 (295.2–788.8) 3.6 (2.3–6.1) 4.5 (2.9–8.1)    319.9 (201.4–538.1) 99.5 373.2     5,756.0 (3,384.8–9,705.4)  895 

Malawi     268.7 (155.9–436.9) 3.0 (1.8–4.9) 4.5 (2.9–8.1)    183.4 (106.4–298.0) 117.1 448.8     7,603.5 (4,419.3–11,419.3)  616 

Mali     157.6 (133.6–363.2) 1.9 (1.6–4.5) 2.4 (2.1–5.7)    107.5 (91.1–247.8) 143.2 386.7     2,669.1 (2,289.2–6,235.3)  306 

Mauritania     155.1 (42.3–262.1) 6.7 (1.8–11.2) 7.1 (2.0–12.4)     81.2 (22.2–137.2) 213.0 743.2     1,776.5 (482.1–2,924.9)  130 

Mozambique     337.5 (234.1–726.4) 2.4 (1.7–5.2) 3.3 (2.3–7.4)    292.6 (202.9–629.8) 101.8 332.1     9,485.0 (6,753.7–18,082.2)  635 

Namibia      53.2 (34.5–91.5) 3.8 (2.5–6.5) 4.5 (2.9–8.0)     27.9 (18.1–47.9) 1,871.8 4,500.7     1,095.3 (713.2–1,756.5)  127 

Niger     183.3 (148.1–342.4) 2.0 (1.6–3.8) 2.4 (2.1–5.7)    125.1 (101.1–233.6) 87.7 232.5     3,180.6 (2,617.7–5,837.8)  880 

Nigeria   2,743.8 (958.6–9,217.8) 3.0 (1.1–10.1) 3.1 (1.3–8.9)  1,317.0 (460.1–4,424.5) 468.6 1,269.3    63,957.7 (22,672.3–160,333.4)  2,954 

Rwanda     168.9 (126.2–312.5) 2.7 (2.0–4.9) 5.1 (3.9–8.4)    115.2 (86.1–213.2) 202.1 547.3     2,943.9 (2,195.6–5,430.5)  631 

Sao Tome and Principe       1.9 (1.8–5.3) 2.0 (1.8–5.4) 2.4 (2.1–5.7)      1.0 (0.9–2.8) 587.9 1,103.0        19.3 (17.6–61.2)  11 

Senegal     153.1 (131.5–363.9) 2.0 (1.7–4.7) 2.4 (2.1–5.7)    104.5 (89.7–248.3) 248.5 675.1     1,855.0 (1,619.0–4,682.4)  805 

Seychelles       9.5 (5.9–12.6) 14.2 (8.9–18.8) 12.3 (7.5–16.7)      4.4 (2.7–5.8) 605.7 1,139.4        84.0 (50.9–103.8)  4 

Sierra Leone      73.3 (62.2–166.4) 2.0 (1.7–4.5) 2.4 (2.1–5.7)     50.0 (42.4–113.5) 383.4 1,087.8     1,772.5 (1,506.6–4,018.6)  52 

Somalia     270.9 (200.0–450.6) 4.1 (3.0–6.8) 5.1 (3.9–8.4)    184.8 (136.4–307.4)       –      –     3,900.4 (2,897.7–6,418.4)  57 

South Africa   4,581.2 (1,368.7–5,250.9) 12.8 (3.8–14.7) 12.7 (3.6–14.6)  2,398.7 (716.7–2,749.4) 1,245.0 3,115.5    89,834.4 (30,483.6–100,197.1)  1,599 

South Sudan     493.7 (330.1–603.4) 7.8 (5.2–9.6) 10.2 (6.9–12.7)    336.9 (225.2–411.6)       –      –     7,017.1 (4,857.1–8,356.6)  208 

Togo      79.6 (67.7–179.5) 2.0 (1.7–4.5) 2.4 (2.1–5.7)     54.3 (46.2–122.5) 169.0 433.3     1,286.3 (1,107.4–2,858.8)  289 

Uganda     296.2 (168.9–633.7) 1.6 (0.9–3.4) 2.5 (1.3–5.6)    202.1 (115.2–432.3) 191.0 588.0     6,288.0 (3,718.9–13,465.4)  2,253 

United Republic of Tanzania     997.4 (638.8–2,087.1) 3.7 (2.4–7.7) 5.7 (3.8–10.4)    796.1 (509.9–1,665.9) 170.1 544.2    18,031.7 (11,632.5–34,632.3)  1,984 

Zambia     273.8 (176.5–457.8) 3.4 (2.2–5.7) 4.5 (2.9–8.0)    143.4 (92.4–239.7) 296.8 911.3     8,000.2 (5,258.3–12,133.2)  557 

Zimbabwe     103.2 (72.5–548.6) 1.2 (0.9–6.5) 1.8 (1.3–8.4)     70.4 (49.5–374.3) 540.9 1,064.4     2,621.9 (1,884.4–12,412.2)  464 
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Country or territory
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with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
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Diabetes age-adjusted comparative 
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undiagnosed diabetes in 1,000s 
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Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Europe 59,322.1 (46,291.2–80,175.3) 8.9 (7.0–12.0) 6.3 (4.9–9.2) 24,157.3 (18,834.7–32,428.4) 2,724.4 3,871.8 465,916.4  296,500 

Albania     237.6 (187.9–266.6) 11.1 (8.8–12.4) 9.0 (7.1–10.2)    102.2 (80.8–114.6) 652.8 1,823.9     2,448.1 (2,044.3–2,674.9)  520 

Andorra       6.9 (5.9–8.8) 12.0 (10.3–15.4) 7.7 (6.6–10.5)      2.5 (2.1–3.2) 4,005.5 5,200.3        32.4 (28.2–39.3)  25 

Armenia     141.2 (106.1–197.1) 6.8 (5.1–9.5) 6.1 (4.7–8.5)     60.7 (45.6–84.8) 890.9 2,176.4     1,815.0 (1,343.8–2,491.0)  481 

Austria     641.5 (562.5–920.5) 9.7 (8.5–13.9) 6.6 (5.8–10.1)    232.9 (204.3–334.2) 5,259.3 5,940.2     3,030.5 (2,704.1–4,056.7)  2,960 

Azerbaijan     421.6 (321.4–587.1) 6.1 (4.7–8.5) 6.1 (4.7–8.5)    181.3 (138.2–252.5) 693.3 3,086.1     4,449.6 (3,387.5–5,950.1)  1,847 

Belarus     463.3 (396.8–931.9) 6.6 (5.7–13.3) 5.0 (4.2–12.7)    199.2 (170.6–400.7) 945.8 3,423.2     6,809.6 (5,861.7–10,425.5)  1,030 

Belgium     561.2 (496.0–709.9) 6.8 (6.0–8.6) 4.6 (3.9–6.0)    203.8 (180.1–257.8) 5,010.4 5,637.1     3,014.1 (2,718.5–3,705.8)  4,273 

Bosnia and Herzegovina     311.4 (249.7–349.1) 11.7 (9.4–13.1) 9.0 (7.1–10.2)    133.9 (107.4–150.1) 901.3 2,279.5     3,420.2 (2,891.9–3,725.3)  527 

Bulgaria     442.5 (358.6–577.3) 8.3 (6.7–10.8) 6.0 (4.8–8.5)    143.7 (116.4–187.4) 1,739.0 4,484.0     6,287.1 (5,296.8–7,577.7)  1,084 

Channel Islands       6.6 (5.5–9.3) 5.2 (4.4–7.3) 3.9 (3.3–6.0)      2.4 (2.0–3.4)       –      –         –  86 

Croatia     211.1 (163.0–406.3) 6.8 (5.3–13.2) 5.4 (4.2–9.8)     88.7 (68.5–170.6) 1,043.9 2,013.4     1,559.0 (1,220.3–2,931.2)  1,333 

Cyprus      91.8 (57.7–149.1) 10.4 (6.5–16.9) 9.0 (5.6–15.0)     33.6 (21.1–54.6) 2,007.5 2,790.1       379.8 (257.2–546.3)  391 

Czechia     818.6 (583.0–1,051.6) 10.2 (7.2–13.1) 7.0 (5.0–9.3)    297.2 (211.7–381.8) 1,532.0 2,879.7     5,714.6 (4,202.7–7,101.6)  4,108 

Denmark     372.0 (275.4–781.8) 8.8 (6.5–18.5) 8.3 (6.9–13.0)    244.0 (180.6–512.8) 5,521.1 5,051.9     2,044.3 (1,544.7–3,880.2)  3,142 

Estonia      58.7 (41.1–111.0) 6.2 (4.3–11.7) 4.2 (3.0–9.0)     21.3 (14.9–40.3) 1,387.4 2,327.6       566.1 (396.6–953.1)  461 

Faroe Islands       2.4 (1.6–3.6) 6.6 (4.6–10.2) 4.7 (3.3–7.7)      0.7 (0.5–1.1)       –      –         –  26 

Finland     373.9 (269.3–465.9) 9.2 (6.7–11.5) 5.6 (4.0–7.4)    226.7 (163.3–282.5) 3,774.0 3,769.4     2,025.7 (1,533.8–2,396.2)  7,248 

France   3,480.0 (2,852.6–4,262.6) 7.6 (6.2–9.3) 4.8 (3.8–6.3)  1,307.7 (1,072.0–1,601.9) 4,858.6 5,450.1    18,655.8 (15,645.5–22,184.4)  27,275 

Georgia     198.0 (137.3–277.5) 7.1 (4.9–10.0) 5.8 (4.0–8.5)     85.2 (59.1–119.3) 875.5 2,265.4     2,883.1 (1,865.1–3,684.3)  405 

Germany   9,510.5 (7,811.3–10,576.3) 15.3 (12.6–17.0) 10.4 (8.5–11.6)  4,528.9 (3,719.7–5,036.4) 4,600.7 5,331.7    50,096.0 (42,558.2–54,861.3)  33,095 

Greece     613.9 (499.7–1,141.4) 7.4 (6.0–13.8) 4.7 (3.8–10.0)    222.9 (181.4–414.5) 1,659.9 2,483.7     3,231.6 (2,676.4–5,186.1)  3,122 

Greenland       1.3 (1.1–3.2) 3.2 (2.8–8.0) 2.1 (1.9–6.1)      0.5 (0.4–1.2)       –      –         –  33 

Hungary     684.5 (495.8–1,211.9) 9.3 (6.7–16.4) 6.9 (5.2–13.6)    114.1 (82.7–202.0) 1,235.3 2,571.5     8,338.2 (6,007.6–12,442.3)  3,527 

Iceland      18.2 (14.3–22.7) 7.6 (6.0–9.5) 5.8 (4.7–7.1)      6.6 (5.2–8.2) 6,403.1 5,367.5        69.0 (56.6–81.8)  123 

Ireland     148.2 (117.6–200.3) 4.4 (3.5–6.0) 3.2 (2.5–4.6)     46.2 (36.7–62.5) 6,597.6 7,347.6       706.0 (585.3–882.6)  3,254 

Israel     644.3 (449.5–840.5) 12.2 (8.5–15.9) 9.7 (6.7–12.7)    233.9 (163.2–305.2) 3,784.3 3,792.3     2,627.3 (1,973.4–3,225.7)  3,970 

Italy   3,669.4 (3,371.2–4,127.9) 8.3 (7.7–9.4) 5.0 (4.6–5.7)  1,332.2 (1,224.1–1,498.8) 2,849.1 3,564.8    15,655.7 (14,519.8–17,195.7)  15,977 

Kazakhstan     735.2 (558.2–1,026.9) 6.2 (4.7–8.6) 6.1 (4.7–8.5)    316.1 (240.0–441.6) 742.2 2,433.5     9,357.5 (7,111.5–12,679.4)  931 

Kyrgyzstan     197.8 (156.6–268.1) 5.4 (4.2–7.3) 6.1 (4.7–8.5)     85.0 (67.3–115.3) 194.1 638.2     2,263.0 (1,800.8–2,945.5)  361 

Latvia     104.3 (84.1–131.2) 7.4 (5.9–9.3) 5.0 (3.9–6.6)     37.8 (30.5–47.6) 1,047.5 1,905.6     1,064.7 (894.6–1,298.0)  256 
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Europe 59,322.1 (46,291.2–80,175.3) 8.9 (7.0–12.0) 6.3 (4.9–9.2) 24,157.3 (18,834.7–32,428.4) 2,724.4 3,871.8 465,916.4  296,500 

Albania     237.6 (187.9–266.6) 11.1 (8.8–12.4) 9.0 (7.1–10.2)    102.2 (80.8–114.6) 652.8 1,823.9     2,448.1 (2,044.3–2,674.9)  520 

Andorra       6.9 (5.9–8.8) 12.0 (10.3–15.4) 7.7 (6.6–10.5)      2.5 (2.1–3.2) 4,005.5 5,200.3        32.4 (28.2–39.3)  25 

Armenia     141.2 (106.1–197.1) 6.8 (5.1–9.5) 6.1 (4.7–8.5)     60.7 (45.6–84.8) 890.9 2,176.4     1,815.0 (1,343.8–2,491.0)  481 

Austria     641.5 (562.5–920.5) 9.7 (8.5–13.9) 6.6 (5.8–10.1)    232.9 (204.3–334.2) 5,259.3 5,940.2     3,030.5 (2,704.1–4,056.7)  2,960 

Azerbaijan     421.6 (321.4–587.1) 6.1 (4.7–8.5) 6.1 (4.7–8.5)    181.3 (138.2–252.5) 693.3 3,086.1     4,449.6 (3,387.5–5,950.1)  1,847 

Belarus     463.3 (396.8–931.9) 6.6 (5.7–13.3) 5.0 (4.2–12.7)    199.2 (170.6–400.7) 945.8 3,423.2     6,809.6 (5,861.7–10,425.5)  1,030 

Belgium     561.2 (496.0–709.9) 6.8 (6.0–8.6) 4.6 (3.9–6.0)    203.8 (180.1–257.8) 5,010.4 5,637.1     3,014.1 (2,718.5–3,705.8)  4,273 

Bosnia and Herzegovina     311.4 (249.7–349.1) 11.7 (9.4–13.1) 9.0 (7.1–10.2)    133.9 (107.4–150.1) 901.3 2,279.5     3,420.2 (2,891.9–3,725.3)  527 

Bulgaria     442.5 (358.6–577.3) 8.3 (6.7–10.8) 6.0 (4.8–8.5)    143.7 (116.4–187.4) 1,739.0 4,484.0     6,287.1 (5,296.8–7,577.7)  1,084 

Channel Islands       6.6 (5.5–9.3) 5.2 (4.4–7.3) 3.9 (3.3–6.0)      2.4 (2.0–3.4)       –      –         –  86 

Croatia     211.1 (163.0–406.3) 6.8 (5.3–13.2) 5.4 (4.2–9.8)     88.7 (68.5–170.6) 1,043.9 2,013.4     1,559.0 (1,220.3–2,931.2)  1,333 

Cyprus      91.8 (57.7–149.1) 10.4 (6.5–16.9) 9.0 (5.6–15.0)     33.6 (21.1–54.6) 2,007.5 2,790.1       379.8 (257.2–546.3)  391 

Czechia     818.6 (583.0–1,051.6) 10.2 (7.2–13.1) 7.0 (5.0–9.3)    297.2 (211.7–381.8) 1,532.0 2,879.7     5,714.6 (4,202.7–7,101.6)  4,108 

Denmark     372.0 (275.4–781.8) 8.8 (6.5–18.5) 8.3 (6.9–13.0)    244.0 (180.6–512.8) 5,521.1 5,051.9     2,044.3 (1,544.7–3,880.2)  3,142 

Estonia      58.7 (41.1–111.0) 6.2 (4.3–11.7) 4.2 (3.0–9.0)     21.3 (14.9–40.3) 1,387.4 2,327.6       566.1 (396.6–953.1)  461 

Faroe Islands       2.4 (1.6–3.6) 6.6 (4.6–10.2) 4.7 (3.3–7.7)      0.7 (0.5–1.1)       –      –         –  26 

Finland     373.9 (269.3–465.9) 9.2 (6.7–11.5) 5.6 (4.0–7.4)    226.7 (163.3–282.5) 3,774.0 3,769.4     2,025.7 (1,533.8–2,396.2)  7,248 

France   3,480.0 (2,852.6–4,262.6) 7.6 (6.2–9.3) 4.8 (3.8–6.3)  1,307.7 (1,072.0–1,601.9) 4,858.6 5,450.1    18,655.8 (15,645.5–22,184.4)  27,275 

Georgia     198.0 (137.3–277.5) 7.1 (4.9–10.0) 5.8 (4.0–8.5)     85.2 (59.1–119.3) 875.5 2,265.4     2,883.1 (1,865.1–3,684.3)  405 

Germany   9,510.5 (7,811.3–10,576.3) 15.3 (12.6–17.0) 10.4 (8.5–11.6)  4,528.9 (3,719.7–5,036.4) 4,600.7 5,331.7    50,096.0 (42,558.2–54,861.3)  33,095 

Greece     613.9 (499.7–1,141.4) 7.4 (6.0–13.8) 4.7 (3.8–10.0)    222.9 (181.4–414.5) 1,659.9 2,483.7     3,231.6 (2,676.4–5,186.1)  3,122 

Greenland       1.3 (1.1–3.2) 3.2 (2.8–8.0) 2.1 (1.9–6.1)      0.5 (0.4–1.2)       –      –         –  33 

Hungary     684.5 (495.8–1,211.9) 9.3 (6.7–16.4) 6.9 (5.2–13.6)    114.1 (82.7–202.0) 1,235.3 2,571.5     8,338.2 (6,007.6–12,442.3)  3,527 

Iceland      18.2 (14.3–22.7) 7.6 (6.0–9.5) 5.8 (4.7–7.1)      6.6 (5.2–8.2) 6,403.1 5,367.5        69.0 (56.6–81.8)  123 

Ireland     148.2 (117.6–200.3) 4.4 (3.5–6.0) 3.2 (2.5–4.6)     46.2 (36.7–62.5) 6,597.6 7,347.6       706.0 (585.3–882.6)  3,254 

Israel     644.3 (449.5–840.5) 12.2 (8.5–15.9) 9.7 (6.7–12.7)    233.9 (163.2–305.2) 3,784.3 3,792.3     2,627.3 (1,973.4–3,225.7)  3,970 

Italy   3,669.4 (3,371.2–4,127.9) 8.3 (7.7–9.4) 5.0 (4.6–5.7)  1,332.2 (1,224.1–1,498.8) 2,849.1 3,564.8    15,655.7 (14,519.8–17,195.7)  15,977 

Kazakhstan     735.2 (558.2–1,026.9) 6.2 (4.7–8.6) 6.1 (4.7–8.5)    316.1 (240.0–441.6) 742.2 2,433.5     9,357.5 (7,111.5–12,679.4)  931 

Kyrgyzstan     197.8 (156.6–268.1) 5.4 (4.2–7.3) 6.1 (4.7–8.5)     85.0 (67.3–115.3) 194.1 638.2     2,263.0 (1,800.8–2,945.5)  361 

Latvia     104.3 (84.1–131.2) 7.4 (5.9–9.3) 5.0 (3.9–6.6)     37.8 (30.5–47.6) 1,047.5 1,905.6     1,064.7 (894.6–1,298.0)  256 
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  Countries without in-country data sources on diabetes   Countries with in-country data sources on diabetes

Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Liechtenstein       3.4 (2.8–3.7) 12.1 (10.1–13.1) 9.4 (7.8–10.3)      1.2 (1.0–1.3)       –      –        13.3 (11.5–14.3)  10 

Lithuania     114.3 (99.6–167.6) 5.4 (4.7–7.9) 3.8 (3.3–5.6)     41.5 (36.2–60.9) 1,226.9 2,456.4     1,340.3 (1,181.7–1,940.1)  995 

Luxembourg      28.6 (20.2–43.6) 6.5 (4.6–9.9) 5.0 (3.5–7.9)     10.4 (7.3–15.8) 7,977.8 8,108.8       128.1 (93.0–177.5)  222 

Malta      40.5 (27.9–56.5) 12.2 (8.4–17.1) 8.3 (6.0–11.4)     19.2 (13.2–26.8) 2,367.2 3,570.1       185.5 (129.7–248.7)  190 

Monaco       2.4 (2.0–2.8) 8.3 (6.9–9.9) 2.9 (2.4–3.4)      0.9 (0.7–1.0) 3,232.9 3,319.7        12.0 (10.2–13.8)  14 

Montenegro      52.4 (41.2–58.6) 11.5 (9.1–12.9) 9.0 (7.1–10.2)     22.5 (17.7–25.2)       –      –       597.3 (499.5–648.6)  281 

Netherlands   1,019.1 (765.9–1,376.7) 8.1 (6.1–11.0) 5.4 (3.2–8.7)    370.0 (278.1–499.9) 5,379.7 5,957.2     4,934.6 (3,882.3–5,911.7)  7,316 

North Macedonia     175.1 (131.2–218.2) 11.2 (8.4–13.9) 9.3 (6.8–11.5)     75.3 (56.4–93.8) 689.9 1,966.6     1,962.4 (1,481.5–2,195.6)  337 

Norway     292.4 (283.2–317.8) 7.5 (7.3–8.2) 5.3 (5.1–6.0)    106.2 (102.8–115.4) 9,061.4 7,516.4     1,211.3 (1,182.2–1,304.2)  3,815 

Poland   2,344.6 (1,702.3–6,313.7) 8.1 (5.9–21.9) 6.1 (4.3–22.3)    990.6 (719.2–2,667.6) 923.5 2,036.5    18,536.0 (13,918.5–31,079.6)  12,561 

Portugal   1,090.1 (787.3–1,353.3) 14.2 (10.2–17.6) 9.8 (6.7–13.2)    475.2 (343.2–589.9) 1,800.2 2,776.8     5,796.5 (4,257.0–6,767.4)  2,522 

Republic of Moldova     193.8 (160.2–255.2) 6.2 (5.2–8.2) 5.7 (4.7–7.5)     83.3 (68.9–109.7) 431.9 1,212.3     2,474.0 (2,148.3–3,363.8)  576 

Romania   1,278.3 (677.7–1,790.3) 8.8 (4.7–12.3) 6.8 (3.3–9.8)    264.6 (140.3–370.6) 1,208.3 2,924.3    15,920.0 (9,806.0–20,752.9)  2,847 

Russian Federation   8,288.5 (6,302.7–10,367.6) 7.8 (6.0–9.8) 6.1 (4.8–7.8)  4,450.9 (3,384.6–5,567.4) 1,278.2 3,622.0   110,530.2 (80,778.9–134,463.0)  35,728 

San Marino       2.4 (2.1–2.7) 9.6 (8.4–10.8) 5.9 (5.2–6.8)      0.9 (0.8–1.0) 3,247.2 4,129.9         9.8 (8.7–10.7)  10 

Serbia     773.7 (616.6–865.3) 12.0 (9.6–13.4) 9.0 (7.1–10.2)    332.7 (265.2–372.1) 1,089.4 2,917.6     9,159.8 (7,704.4–9,956.8)  2,564 

Slovakia     377.5 (256.1–440.4) 9.1 (6.2–10.6) 6.5 (4.5–7.9)     91.7 (62.2–106.9) 1,468.4 2,705.2     3,459.4 (2,340.0–3,844.2)  1,370 

Slovenia     122.5 (99.0–197.5) 7.8 (6.3–12.7) 5.8 (4.8–9.1)     44.5 (35.9–71.7) 2,070.5 3,129.4       690.7 (559.5–1,066.3)  590 

Spain   3,619.1 (2,888.0–5,034.6) 10.5 (8.4–14.6) 6.9 (5.5–10.0)  1,009.7 (805.8–1,404.7) 2,651.5 3,616.7    15,394.1 (12,565.4–20,170.7)  15,467 

Sweden     521.2 (442.5–686.3) 7.2 (6.1–9.5) 4.8 (4.1–6.7)    189.2 (160.7–249.2) 6,643.1 6,266.2     2,236.9 (1,915.3–2,752.4)  8,567 

Switzerland     496.9 (493.3–872.2) 7.7 (7.7–13.5) 5.7 (5.6–9.8)    180.4 (179.1–316.7) 11,915.6 9,530.3     1,790.5 (1,781.6–3,028.0)  2,075 

Tajikistan     242.6 (195.0–327.3) 4.8 (3.8–6.4) 6.1 (4.7–8.5)    142.8 (114.8–192.7) 145.1 541.7     2,413.0 (1,964.6–3,019.8)  829 

Turkey   6,592.4 (4,645.1–8,501.1) 12 (8.5–15.5) 11.1 (7.6–14.5)  2,522.6 (1,777.7–3,253.4) 1,404.4 3,260.9    43,503.1 (32,518.7–53,327.7)  25,953 

Turkmenistan     188.3 (144.1–265.4) 5.2 (4.0–7.4) 6.1 (4.7–8.5)     81.0 (62.0–114.1) 1,257.8 3,321.5     2,475.7 (1,915.8–3,353.9)  1,750 

Ukraine   2,492.4 (1,840.2–3,509.5) 7.6 (5.6–10.7) 6.1 (4.7–8.5)  1,071.7 (791.3–1,509.1) 341.4 1,293.0    37,111.8 (27,070.9–51,554.6)  6,416 

United Kingdom   2,680.5 (2,252.5–3,827.0) 5.6 (4.7–8.0) 3.9 (3.3–6.0)    495.9 (416.7–708.0) 5,255.0 5,547.1    13,951.2 (11,918.8–18,257.7)  39,130 

Uzbekistan   1,121.7 (781.3–1,702.6) 5.4 (3.8–8.2) 6.5 (4.5–9.7)    590.7 (411.4–896.6) 352.0 1,087.2    11,534.9 (8,163.2–16,382.5)  2,534 
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Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Liechtenstein       3.4 (2.8–3.7) 12.1 (10.1–13.1) 9.4 (7.8–10.3)      1.2 (1.0–1.3)       –      –        13.3 (11.5–14.3)  10 

Lithuania     114.3 (99.6–167.6) 5.4 (4.7–7.9) 3.8 (3.3–5.6)     41.5 (36.2–60.9) 1,226.9 2,456.4     1,340.3 (1,181.7–1,940.1)  995 

Luxembourg      28.6 (20.2–43.6) 6.5 (4.6–9.9) 5.0 (3.5–7.9)     10.4 (7.3–15.8) 7,977.8 8,108.8       128.1 (93.0–177.5)  222 

Malta      40.5 (27.9–56.5) 12.2 (8.4–17.1) 8.3 (6.0–11.4)     19.2 (13.2–26.8) 2,367.2 3,570.1       185.5 (129.7–248.7)  190 

Monaco       2.4 (2.0–2.8) 8.3 (6.9–9.9) 2.9 (2.4–3.4)      0.9 (0.7–1.0) 3,232.9 3,319.7        12.0 (10.2–13.8)  14 

Montenegro      52.4 (41.2–58.6) 11.5 (9.1–12.9) 9.0 (7.1–10.2)     22.5 (17.7–25.2)       –      –       597.3 (499.5–648.6)  281 

Netherlands   1,019.1 (765.9–1,376.7) 8.1 (6.1–11.0) 5.4 (3.2–8.7)    370.0 (278.1–499.9) 5,379.7 5,957.2     4,934.6 (3,882.3–5,911.7)  7,316 

North Macedonia     175.1 (131.2–218.2) 11.2 (8.4–13.9) 9.3 (6.8–11.5)     75.3 (56.4–93.8) 689.9 1,966.6     1,962.4 (1,481.5–2,195.6)  337 

Norway     292.4 (283.2–317.8) 7.5 (7.3–8.2) 5.3 (5.1–6.0)    106.2 (102.8–115.4) 9,061.4 7,516.4     1,211.3 (1,182.2–1,304.2)  3,815 

Poland   2,344.6 (1,702.3–6,313.7) 8.1 (5.9–21.9) 6.1 (4.3–22.3)    990.6 (719.2–2,667.6) 923.5 2,036.5    18,536.0 (13,918.5–31,079.6)  12,561 

Portugal   1,090.1 (787.3–1,353.3) 14.2 (10.2–17.6) 9.8 (6.7–13.2)    475.2 (343.2–589.9) 1,800.2 2,776.8     5,796.5 (4,257.0–6,767.4)  2,522 

Republic of Moldova     193.8 (160.2–255.2) 6.2 (5.2–8.2) 5.7 (4.7–7.5)     83.3 (68.9–109.7) 431.9 1,212.3     2,474.0 (2,148.3–3,363.8)  576 

Romania   1,278.3 (677.7–1,790.3) 8.8 (4.7–12.3) 6.8 (3.3–9.8)    264.6 (140.3–370.6) 1,208.3 2,924.3    15,920.0 (9,806.0–20,752.9)  2,847 

Russian Federation   8,288.5 (6,302.7–10,367.6) 7.8 (6.0–9.8) 6.1 (4.8–7.8)  4,450.9 (3,384.6–5,567.4) 1,278.2 3,622.0   110,530.2 (80,778.9–134,463.0)  35,728 

San Marino       2.4 (2.1–2.7) 9.6 (8.4–10.8) 5.9 (5.2–6.8)      0.9 (0.8–1.0) 3,247.2 4,129.9         9.8 (8.7–10.7)  10 

Serbia     773.7 (616.6–865.3) 12.0 (9.6–13.4) 9.0 (7.1–10.2)    332.7 (265.2–372.1) 1,089.4 2,917.6     9,159.8 (7,704.4–9,956.8)  2,564 

Slovakia     377.5 (256.1–440.4) 9.1 (6.2–10.6) 6.5 (4.5–7.9)     91.7 (62.2–106.9) 1,468.4 2,705.2     3,459.4 (2,340.0–3,844.2)  1,370 

Slovenia     122.5 (99.0–197.5) 7.8 (6.3–12.7) 5.8 (4.8–9.1)     44.5 (35.9–71.7) 2,070.5 3,129.4       690.7 (559.5–1,066.3)  590 

Spain   3,619.1 (2,888.0–5,034.6) 10.5 (8.4–14.6) 6.9 (5.5–10.0)  1,009.7 (805.8–1,404.7) 2,651.5 3,616.7    15,394.1 (12,565.4–20,170.7)  15,467 

Sweden     521.2 (442.5–686.3) 7.2 (6.1–9.5) 4.8 (4.1–6.7)    189.2 (160.7–249.2) 6,643.1 6,266.2     2,236.9 (1,915.3–2,752.4)  8,567 

Switzerland     496.9 (493.3–872.2) 7.7 (7.7–13.5) 5.7 (5.6–9.8)    180.4 (179.1–316.7) 11,915.6 9,530.3     1,790.5 (1,781.6–3,028.0)  2,075 

Tajikistan     242.6 (195.0–327.3) 4.8 (3.8–6.4) 6.1 (4.7–8.5)    142.8 (114.8–192.7) 145.1 541.7     2,413.0 (1,964.6–3,019.8)  829 

Turkey   6,592.4 (4,645.1–8,501.1) 12 (8.5–15.5) 11.1 (7.6–14.5)  2,522.6 (1,777.7–3,253.4) 1,404.4 3,260.9    43,503.1 (32,518.7–53,327.7)  25,953 

Turkmenistan     188.3 (144.1–265.4) 5.2 (4.0–7.4) 6.1 (4.7–8.5)     81.0 (62.0–114.1) 1,257.8 3,321.5     2,475.7 (1,915.8–3,353.9)  1,750 

Ukraine   2,492.4 (1,840.2–3,509.5) 7.6 (5.6–10.7) 6.1 (4.7–8.5)  1,071.7 (791.3–1,509.1) 341.4 1,293.0    37,111.8 (27,070.9–51,554.6)  6,416 

United Kingdom   2,680.5 (2,252.5–3,827.0) 5.6 (4.7–8.0) 3.9 (3.3–6.0)    495.9 (416.7–708.0) 5,255.0 5,547.1    13,951.2 (11,918.8–18,257.7)  39,130 

Uzbekistan   1,121.7 (781.3–1,702.6) 5.4 (3.8–8.2) 6.5 (4.5–9.7)    590.7 (411.4–896.6) 352.0 1,087.2    11,534.9 (8,163.2–16,382.5)  2,534 
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Middle East and North Africa

  Total Regional estimates   Countries without in-country data sources on diabetes   Countries with in-country data sources on diabetes

Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes–related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Middle East and North Africa 54,777.1 (30,711–75,131.4) 12.9 (7.2–17.6) 12.2 (8.3–16.1) 24,461.2 (13,715.0–33,350.3) 475.3 1,469.6 418,865.8  149,400 

Afghanistan   1,090.8 (768.7–1,286.2) 6.4 (4.5–7.5) 9.2 (6.8–10.9)    800.3 (564.1–943.8) 167.5 478.9    18,630.3 (13,299.4–21,610.3)  1,406 

Algeria   1,904.7 (1,329.6–2,601.7) 7.2 (5.0–9.8) 6.7 (4.7–9.2)  1,252.4 (874.2–1,710.6) 795.4 3,053.1    12,657.2 (7,819.8–16,365.8)  33,084 

Bahrain     202.7 (185.2–222.9) 16.3 (14.9–17.9) 15.6 (14.0–17.2)     73.1 (66.9–80.4) 1,163.0 1,974.6       537.9 (498.7–584.4)  85 

Egypt   8,850.4 (4,754.1–10,086.5) 15.2 (8.2–17.4) 17.2 (9.2–19.6)  4,815.5 (2,586.7–5,488.1) 279.1 1,099.4    76,262.7 (44,911.6–85,183.2)  11,755 

Iran (Islamic Republic of)   5,387.2 (4,226.3–7,052.3) 9.4 (7.4–12.3) 9.6 (7.6–12.4)  1,876.7 (1,472.4–2,457.0) 1,141.1 4,300.4    33,036.7 (24,729.8–42,220.2)  7,808 

Iraq   1,505.0 (1,074.4–1,972.5) 7.6 (5.4–9.9) 8.8 (6.5–11.2)    708.1 (505.5–928.1) 555.5      –    15,657.7 (10,940.9–20,411.5)  4,978 

Jordan     544.2 (459.8–1,006.0) 9.9 (8.3–18.2) 12.7 (8.8–19.4)    249.9 (211.1–461.9) 712.5 1,574.5     3,266.0 (2,817.1–5,344.8)  1,218 

Kuwait     681.1 (456.3–780.5) 22.0 (14.7–25.2) 12.2 (8.2–14.1)    114.4 (76.7–131.1) 1,089.6 2,957.6     1,692.6 (1,248.4–1,872.9)  4,168 

Lebanon     529.9 (429.3–656.2) 12.9 (10.5–16) 11.1 (9.0–13.7)    226.7 (183.7–280.7) 1,548.4 2,682.9     5,037.4 (4,348.6–5,867.7)  556 

Libya     405.1 (276.3–517.6) 9.7 (6.6–12.4) 10.2 (6.9–12.7)    173.3 (118.2–221.4)       –      –     2,789.0 (1,992.0–3,405.1)  1,691 

Morocco   1,735.5 (1,346.3–2,816.0) 7.4 (5.8–12.1) 7.0 (5.4–11.6)    742.5 (576.0–1,204.7) 470.5 1,282.1     8,025.1 (6,350.9–12,568.5)  30,187 

Oman     291.8 (232.6–526.1) 8.0 (6.3–14.3) 10.1 (7.9–16.6)    127.4 (101.6–229.7) 752.6 3,283.2       964.9 (776.9–1,493.5)  268 

Pakistan  19,369.8 (7,889.4–30,395.0) 17.1 (7.0–26.8) 19.9 (8.3–30.9)  8,487.2 (3,457.1–13,319.1) 83.3 299.8   158,973.7 (79,895.6–217,485.7)  1,754 

Palestine     174.3 (111.8–333.4) 6.7 (4.3–12.8) 9.5 (6.4–16.3)     43.8 (28.1–83.8)       –      –         –  677 

Qatar     347.0 (318.5–381.4) 15.5 (14.2–17.0) 15.6 (14.0–17.2)    125.2 (114.9–137.7) 1,751.2 3,763.2       644.4 (601.5–697.9)  1,358 

Saudi Arabia   4,275.2 (2,580.2–4,774.4) 18.3 (11.1–20.5) 15.8 (10.3–17.7)  1,668.3 (1,006.8–1,863.0) 1,172.5 3,186.3    15,038.7 (10,548.6–16,321.7)  27,784 

Sudan   3,690.3 (1,538.0–4,064.8) 17.9 (7.5–19.8) 22.1 (9.5–24.3)  1,048.1 (436.8–1,154.4) 362.3 710.3    41,998.2 (21,398.4–45,182.6)  12,594 

Syrian Arab Republic   1,186.5 (676.0–1,418.7) 12.3 (7.0–14.7) 13.5 (7.8–16.0)    695.9 (396.5–832.0)       –      –    10,471.1 (6,622.4–12,231.6)  2,550 

Tunisia     809.5 (532.5–1,162.1) 10.2 (6.7–14.6) 8.5 (5.7–13.2)    607.1 (399.3–871.6) 579.2 1,816.3     5,317.0 (3,721.8–7,176.3)  2,194 

United Arab Emirates   1,223.4 (1,079.1–1,444.4) 15.4 (13.6–18.2) 16.3 (13.6–19.2)    497.9 (439.2–587.9) 1,237.3 2,381.1     2,092.9 (1,886.2–2,384.1)  400 

Yemen     572.7 (446.6–1,633.0) 3.9 (3.0–11.1) 5.4 (4.2–15.5)    127.4 (99.4–363.3)       –      –     5,772.3 (4,322.8–15,349.8)  2,926 
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Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes–related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Middle East and North Africa 54,777.1 (30,711–75,131.4) 12.9 (7.2–17.6) 12.2 (8.3–16.1) 24,461.2 (13,715.0–33,350.3) 475.3 1,469.6 418,865.8  149,400 

Afghanistan   1,090.8 (768.7–1,286.2) 6.4 (4.5–7.5) 9.2 (6.8–10.9)    800.3 (564.1–943.8) 167.5 478.9    18,630.3 (13,299.4–21,610.3)  1,406 

Algeria   1,904.7 (1,329.6–2,601.7) 7.2 (5.0–9.8) 6.7 (4.7–9.2)  1,252.4 (874.2–1,710.6) 795.4 3,053.1    12,657.2 (7,819.8–16,365.8)  33,084 

Bahrain     202.7 (185.2–222.9) 16.3 (14.9–17.9) 15.6 (14.0–17.2)     73.1 (66.9–80.4) 1,163.0 1,974.6       537.9 (498.7–584.4)  85 

Egypt   8,850.4 (4,754.1–10,086.5) 15.2 (8.2–17.4) 17.2 (9.2–19.6)  4,815.5 (2,586.7–5,488.1) 279.1 1,099.4    76,262.7 (44,911.6–85,183.2)  11,755 

Iran (Islamic Republic of)   5,387.2 (4,226.3–7,052.3) 9.4 (7.4–12.3) 9.6 (7.6–12.4)  1,876.7 (1,472.4–2,457.0) 1,141.1 4,300.4    33,036.7 (24,729.8–42,220.2)  7,808 

Iraq   1,505.0 (1,074.4–1,972.5) 7.6 (5.4–9.9) 8.8 (6.5–11.2)    708.1 (505.5–928.1) 555.5      –    15,657.7 (10,940.9–20,411.5)  4,978 

Jordan     544.2 (459.8–1,006.0) 9.9 (8.3–18.2) 12.7 (8.8–19.4)    249.9 (211.1–461.9) 712.5 1,574.5     3,266.0 (2,817.1–5,344.8)  1,218 

Kuwait     681.1 (456.3–780.5) 22.0 (14.7–25.2) 12.2 (8.2–14.1)    114.4 (76.7–131.1) 1,089.6 2,957.6     1,692.6 (1,248.4–1,872.9)  4,168 

Lebanon     529.9 (429.3–656.2) 12.9 (10.5–16) 11.1 (9.0–13.7)    226.7 (183.7–280.7) 1,548.4 2,682.9     5,037.4 (4,348.6–5,867.7)  556 

Libya     405.1 (276.3–517.6) 9.7 (6.6–12.4) 10.2 (6.9–12.7)    173.3 (118.2–221.4)       –      –     2,789.0 (1,992.0–3,405.1)  1,691 

Morocco   1,735.5 (1,346.3–2,816.0) 7.4 (5.8–12.1) 7.0 (5.4–11.6)    742.5 (576.0–1,204.7) 470.5 1,282.1     8,025.1 (6,350.9–12,568.5)  30,187 

Oman     291.8 (232.6–526.1) 8.0 (6.3–14.3) 10.1 (7.9–16.6)    127.4 (101.6–229.7) 752.6 3,283.2       964.9 (776.9–1,493.5)  268 

Pakistan  19,369.8 (7,889.4–30,395.0) 17.1 (7.0–26.8) 19.9 (8.3–30.9)  8,487.2 (3,457.1–13,319.1) 83.3 299.8   158,973.7 (79,895.6–217,485.7)  1,754 

Palestine     174.3 (111.8–333.4) 6.7 (4.3–12.8) 9.5 (6.4–16.3)     43.8 (28.1–83.8)       –      –         –  677 

Qatar     347.0 (318.5–381.4) 15.5 (14.2–17.0) 15.6 (14.0–17.2)    125.2 (114.9–137.7) 1,751.2 3,763.2       644.4 (601.5–697.9)  1,358 

Saudi Arabia   4,275.2 (2,580.2–4,774.4) 18.3 (11.1–20.5) 15.8 (10.3–17.7)  1,668.3 (1,006.8–1,863.0) 1,172.5 3,186.3    15,038.7 (10,548.6–16,321.7)  27,784 

Sudan   3,690.3 (1,538.0–4,064.8) 17.9 (7.5–19.8) 22.1 (9.5–24.3)  1,048.1 (436.8–1,154.4) 362.3 710.3    41,998.2 (21,398.4–45,182.6)  12,594 

Syrian Arab Republic   1,186.5 (676.0–1,418.7) 12.3 (7.0–14.7) 13.5 (7.8–16.0)    695.9 (396.5–832.0)       –      –    10,471.1 (6,622.4–12,231.6)  2,550 

Tunisia     809.5 (532.5–1,162.1) 10.2 (6.7–14.6) 8.5 (5.7–13.2)    607.1 (399.3–871.6) 579.2 1,816.3     5,317.0 (3,721.8–7,176.3)  2,194 

United Arab Emirates   1,223.4 (1,079.1–1,444.4) 15.4 (13.6–18.2) 16.3 (13.6–19.2)    497.9 (439.2–587.9) 1,237.3 2,381.1     2,092.9 (1,886.2–2,384.1)  400 

Yemen     572.7 (446.6–1,633.0) 3.9 (3.0–11.1) 5.4 (4.2–15.5)    127.4 (99.4–363.3)       –      –     5,772.3 (4,322.8–15,349.8)  2,926 
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North America and Caribbean

  Total Regional estimates   Countries without in-country data sources on diabetes   Countries with in-country data sources on diabetes

Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

North America and Caribbean 47,610.3 (37,366.6–56,427.0) 13.3 (10.5–15.8) 11.1 (9.0–14.5) 17,995.7 (14,062.5–21,309.8) 6,824.4 7,245.0 301,698.6  224,900 

Antigua and Barbuda       9.3 (8.6–10.5) 13.3 (12.3–15.1) 13.1 (12.0–15.0)      2.8 (2.6–3.2) 747.3 1,170.8        85.8 (80.4–93.3)  11 

Aruba      11.6 (9.7–14.3) 15.0 (12.4–18.4) 11.6 (9.6–14.9)      3.5 (2.9–4.3)       –      –         – –

Bahamas      26.9 (21.8–41.7) 9.4 (7.6–14.5) 8.8 (7.1–13.7)      8.1 (6.6–12.6) 2,178.6 1,704.9       231.5 (192.5–333.5)  100 

Barbados      36.4 (32.4–42.1) 17.8 (15.9–20.6) 13.4 (11.9–16.0)      9.5 (8.5–11.0) 1,162.8 1,321.7       293.9 (266.3–326.6)  34 

Belize      34.1 (29.6–39.3) 14.9 (12.9–17.1) 17.1 (14.9–19.7)     14.0 (12.2–16.2) 876.9 1,560.5       322.3 (284.5–360.9)  89 

Bermuda       6.9 (5.9–8.0) 15.8 (13.5–18.5) 6.7 (5.6–8.0)      2.1 (1.8–2.4)       –      –         –  3 

British Virgin Islands       3.1 (2.3–4.0) 14.7 (10.7–18.9) 14.2 (10.3–18.4)      0.9 (0.7–1.2)       –      –         –  13 

Canada   2,793.5 (2,671.7–3,787.0) 10.1 (9.7–13.7) 7.6 (7.3–10.8)    841.2 (804.5–1,140.3) 4,397.4 4,653.9    11,789.7 (11,361.6–15,009.0)  21,579 

Cayman Islands       5.9 (5.3–6.8) 14.2 (12.8–16.5) 6.8 (6.2–8.0)      1.8 (1.6–2.1)       –      –         –  4 

Curaçao      19.7 (15.5–23.3) 17.0 (13.3–20.1) 11.6 (9.6–14.9)      5.9 (4.7–7.0)       –      –         –  1 

Dominica       6.3 (5.2–7.8) 12.9 (10.7–15.9) 11.6 (9.7–14.9)      2.3 (1.9–2.9) 1,144.0 1,586.3        64.1 (53.3–73.2)  13 

Grenada       6.8 (5.2–9.0) 9.7 (7.5–13.0) 10.7 (8.4–14.2)      2.5 (1.9–3.3) 1,356.1 1,958.0        97.6 (77.3–125.1)  17 

Guyana      50.4 (43.1–67.9) 10.5 (9.0–14.2) 11.6 (9.7–14.9)     18.5 (15.9–25.0) 466.0 808.2       898.9 (783.7–1,093.3)  4 

Haiti     365.6 (246.9–602.4) 5.7 (3.9–9.4) 6.6 (4.5–10.6)    192.6 (130.0–317.3) 141.7 354.2     5,647.5 (4,025.7–8,479.3)  110 

Jamaica     226.5 (181.8–284.8) 11.7 (9.4–14.7) 11.3 (9.1–14.3)     55.4 (44.5–69.6) 793.5 1,436.8     2,199.9 (1,784.2–2,600.9)  180 

Mexico  12,805.2 (7,208.6–15,375.6) 15.2 (8.6–18.2) 13.5 (8.1–16.7)  4,949.0 (2,786.1–5,942.7) 1,328.5 2,795.1    89,011.7 (57,398.8–104,680.0)  26,578 

Saint Kitts and Nevis       5.3 (3.8–7.2) 14.2 (10.2–19.5) 13.2 (9.4–18.4)      1.6 (1.1–2.2) 1,060.2 1,685.3        62.9 (47.2–81.4)  8 

Saint Lucia      14.8 (12.7–19.6) 11.5 (9.8–15.2) 11.6 (9.7–14.9)      5.5 (4.7–7.2) 967.0 1,336.1       144.6 (125.2–171.5)  23 

Saint Vincent and the Grenadines       8.8 (7.4–11.2) 11.9 (10.0–15.2) 11.6 (9.7–14.9)      3.2 (2.7–4.1) 621.1 1,016.1       115.0 (97.5–135.6)  16 

Sint Maarten       3.8 (3.4–4.4) 14.2 (12.8–16.5) 6.8 (6.2–8.0)      1.2 (1.0–1.3)       –      –         –  6 

Suriname      47.9 (32.9–92.2) 13.0 (8.9–25.1) 12.5 (8.5–24.3)     17.6 (12.1–34.0) 936.4 2,388.4       573.0 (432.5–829.4)  2 

Trinidad and Tobago     121.3 (100.2–161.6) 12.3 (10.2–16.4) 11.0 (9.0–14.9)     36.5 (30.2–48.6) 1,189.3 2,437.8     1,191.5 (1,008.0–1,521.0)  167 

United States of America  30,987.9 (26,702.4–35,791.8) 13.3 (11.4–15.3) 10.8 (9.3–12.5) 11,816.5 (10,181.6–13,647.4) 9,505.6 9,505.6   188,968.8 (167,714.5–211,520.8)  175,866 

US Virgin Islands      12.4 (10.4–14.4) 16.8 (14.1–19.5) 12.2 (10.2–14.4)      3.4 (2.9–4.0)       –      –         –  36 
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Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

North America and Caribbean 47,610.3 (37,366.6–56,427.0) 13.3 (10.5–15.8) 11.1 (9.0–14.5) 17,995.7 (14,062.5–21,309.8) 6,824.4 7,245.0 301,698.6  224,900 

Antigua and Barbuda       9.3 (8.6–10.5) 13.3 (12.3–15.1) 13.1 (12.0–15.0)      2.8 (2.6–3.2) 747.3 1,170.8        85.8 (80.4–93.3)  11 

Aruba      11.6 (9.7–14.3) 15.0 (12.4–18.4) 11.6 (9.6–14.9)      3.5 (2.9–4.3)       –      –         – –

Bahamas      26.9 (21.8–41.7) 9.4 (7.6–14.5) 8.8 (7.1–13.7)      8.1 (6.6–12.6) 2,178.6 1,704.9       231.5 (192.5–333.5)  100 

Barbados      36.4 (32.4–42.1) 17.8 (15.9–20.6) 13.4 (11.9–16.0)      9.5 (8.5–11.0) 1,162.8 1,321.7       293.9 (266.3–326.6)  34 

Belize      34.1 (29.6–39.3) 14.9 (12.9–17.1) 17.1 (14.9–19.7)     14.0 (12.2–16.2) 876.9 1,560.5       322.3 (284.5–360.9)  89 

Bermuda       6.9 (5.9–8.0) 15.8 (13.5–18.5) 6.7 (5.6–8.0)      2.1 (1.8–2.4)       –      –         –  3 

British Virgin Islands       3.1 (2.3–4.0) 14.7 (10.7–18.9) 14.2 (10.3–18.4)      0.9 (0.7–1.2)       –      –         –  13 

Canada   2,793.5 (2,671.7–3,787.0) 10.1 (9.7–13.7) 7.6 (7.3–10.8)    841.2 (804.5–1,140.3) 4,397.4 4,653.9    11,789.7 (11,361.6–15,009.0)  21,579 

Cayman Islands       5.9 (5.3–6.8) 14.2 (12.8–16.5) 6.8 (6.2–8.0)      1.8 (1.6–2.1)       –      –         –  4 

Curaçao      19.7 (15.5–23.3) 17.0 (13.3–20.1) 11.6 (9.6–14.9)      5.9 (4.7–7.0)       –      –         –  1 

Dominica       6.3 (5.2–7.8) 12.9 (10.7–15.9) 11.6 (9.7–14.9)      2.3 (1.9–2.9) 1,144.0 1,586.3        64.1 (53.3–73.2)  13 

Grenada       6.8 (5.2–9.0) 9.7 (7.5–13.0) 10.7 (8.4–14.2)      2.5 (1.9–3.3) 1,356.1 1,958.0        97.6 (77.3–125.1)  17 

Guyana      50.4 (43.1–67.9) 10.5 (9.0–14.2) 11.6 (9.7–14.9)     18.5 (15.9–25.0) 466.0 808.2       898.9 (783.7–1,093.3)  4 

Haiti     365.6 (246.9–602.4) 5.7 (3.9–9.4) 6.6 (4.5–10.6)    192.6 (130.0–317.3) 141.7 354.2     5,647.5 (4,025.7–8,479.3)  110 

Jamaica     226.5 (181.8–284.8) 11.7 (9.4–14.7) 11.3 (9.1–14.3)     55.4 (44.5–69.6) 793.5 1,436.8     2,199.9 (1,784.2–2,600.9)  180 

Mexico  12,805.2 (7,208.6–15,375.6) 15.2 (8.6–18.2) 13.5 (8.1–16.7)  4,949.0 (2,786.1–5,942.7) 1,328.5 2,795.1    89,011.7 (57,398.8–104,680.0)  26,578 

Saint Kitts and Nevis       5.3 (3.8–7.2) 14.2 (10.2–19.5) 13.2 (9.4–18.4)      1.6 (1.1–2.2) 1,060.2 1,685.3        62.9 (47.2–81.4)  8 

Saint Lucia      14.8 (12.7–19.6) 11.5 (9.8–15.2) 11.6 (9.7–14.9)      5.5 (4.7–7.2) 967.0 1,336.1       144.6 (125.2–171.5)  23 

Saint Vincent and the Grenadines       8.8 (7.4–11.2) 11.9 (10.0–15.2) 11.6 (9.7–14.9)      3.2 (2.7–4.1) 621.1 1,016.1       115.0 (97.5–135.6)  16 

Sint Maarten       3.8 (3.4–4.4) 14.2 (12.8–16.5) 6.8 (6.2–8.0)      1.2 (1.0–1.3)       –      –         –  6 

Suriname      47.9 (32.9–92.2) 13.0 (8.9–25.1) 12.5 (8.5–24.3)     17.6 (12.1–34.0) 936.4 2,388.4       573.0 (432.5–829.4)  2 

Trinidad and Tobago     121.3 (100.2–161.6) 12.3 (10.2–16.4) 11.0 (9.0–14.9)     36.5 (30.2–48.6) 1,189.3 2,437.8     1,191.5 (1,008.0–1,521.0)  167 

United States of America  30,987.9 (26,702.4–35,791.8) 13.3 (11.4–15.3) 10.8 (9.3–12.5) 11,816.5 (10,181.6–13,647.4) 9,505.6 9,505.6   188,968.8 (167,714.5–211,520.8)  175,866 

US Virgin Islands      12.4 (10.4–14.4) 16.8 (14.1–19.5) 12.2 (10.2–14.4)      3.4 (2.9–4.0)       –      –         –  36 
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South and Central America

  Total Regional estimates   Countries without in-country data sources on diabetes   Countries with in-country data sources on diabetes

Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

South and Central America 31,638.8 (26,275.9–39,164.7) 9.4 (7.8–11.7) 8.5 (6.7–11.3) 13,270.6 (11,092.1–16,278.4) 2,339.8 4,285.7 243,175.0  127,200 

Argentina   1,837.4 (1,309.6–2,712.4) 6.3 (4.5–9.3) 5.9 (4.4–8.5)    597.2 (425.6–881.5) 1,169.4 1,874.7    15,468.2 (10,596.4–21,729.7)  8,618 

Bolivia (Plurinational State of)     411.4 (337.5–636.3) 6.3 (5.1–9.7) 6.8 (5.6–10.4)    114.3 (93.8–176.8) 821.0 1,911.7     4,418.3 (3,638.6–6,303.0)  834 

Brazil  16,780.8 (15,045.1–18,697.9) 11.4 (10.2–12.7) 10.4 (9.2–11.5)  7,719.2 (6,920.7–8,601.0) 3,116.7 5,451.1   135,196.7 (122,237.1–149,503.8)  95,846 

Chile   1,262.2 (1,081.3–1,550.0) 9.8 (8.4–12.0) 8.6 (7.4–10.7)    271.5 (232.6–333.4) 1,405.8 2,363.1     7,744.1 (6,830.1–9,024.0)  6,103 

Colombia   2,836.5 (2,017.4–3,815.2) 8.4 (6.0–11.3) 7.4 (5.1–10.6)  1,111.9 (790.8–1,495.6) 1,217.7 2,972.6    18,452.9 (13,501.6–23,948.0)  1,824 

Costa Rica     353.0 (314.0–403.7) 10.2 (9.1–11.7) 9.1 (8.1–10.5)    138.4 (123.1–158.3) 2,677.3 3,761.5     1,854.3 (1,683.3–2,059.2)  170 

Cuba   1,134.0 (1,035.3–1,236.5) 13.2 (12.1–14.4) 9.6 (8.8–10.6)    444.5 (405.9–484.7) 2,395.1 6,062.9     8,593.0 (7,896.6–9,279.5)  491 

Dominican Republic     578.8 (421.6–747.5) 8.7 (6.3–11.2) 8.6 (6.3–11.1)    226.9 (165.3–293.0) 1,502.2 3,400.0     6,859.9 (4,950.3–8,722.3)  196 

Ecuador     579.1 (351.3–904.9) 5.5 (3.3–8.6) 5.5 (3.4–8.9)    227.0 (137.7–354.7) 1,957.1 3,654.5     3,955.4 (2,319.8–6,216.0)  710 

El Salvador     346.2 (302.8–448.3) 8.7 (7.6–11.2) 8.8 (7.7–11.3)    135.7 (118.7–175.7) 1,015.6 2,072.6     2,927.6 (2,564.7–3,706.7)  1,348 

Guatemala     782.2 (517.2–1,174.9) 8.2 (5.4–12.4) 10.0 (6.8–14.9)    306.6 (202.7–460.6) 856.1 1,641.1     7,397.7 (4,966.3–10,327.4)  4,333 

Honduras     339.2 (235.9–558.3) 6.1 (4.2–10.1) 7.3 (5.0–12.0)    133.0 (92.5–218.8) 730.5 1,461.0     1,911.0 (1,309.5–3,067.2)  2,236 

Nicaragua     395.8 (259.1–542.1) 10.2 (6.7–13.9) 11.4 (7.4–15.6)    155.2 (101.6–212.5) 564.1 1,455.2     2,768.8 (1,848.4–3,685.5)  1,374 

Panama     206.1 (171.0–295.1) 7.8 (6.4–11.1) 7.7 (6.4–10.7)     67.0 (55.6–95.9) 1,333.0 2,240.9     1,200.9 (997.4–1,718.9)  168 

Paraguay     372.7 (340.4–411.3) 8.8 (8.1–9.7) 9.6 (8.8–10.6)    146.1 (133.4–161.2) 1,088.0 2,555.3     3,133.7 (2,890.2–3,395.9)  204 

Peru   1,385.0 (966.9–2,244.2) 6.7 (4.7–10.8) 6.6 (4.6–10.7)    542.9 (379.0–879.7) 1,135.3 2,446.6     9,160.7 (6,458.3–14,235.6)  480 

Puerto Rico     438.7 (368.9–521.3) 16.8 (14.1–19.9) 13.7 (11.5–16.4)    142.6 (119.9–169.4)       –      –         –  1,482 

Uruguay     196.0 (148.3–247.1) 8.3 (6.3–10.5) 7.3 (5.7–9.4)     63.7 (48.2–80.3) 1,499.1 2,129.6     1,482.9 (1,112.2–1,814.5)  627 

Venezuela (Bolivarian Republic of)   1,403.6 (1,052.2–2,017.7) 6.8 (5.1–9.8) 7.0 (5.0–10.8)    727.1 (545.0–1,045.2)       –      –    10,649.0 (8,043.9–14,808.4)  149 
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Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

South and Central America 31,638.8 (26,275.9–39,164.7) 9.4 (7.8–11.7) 8.5 (6.7–11.3) 13,270.6 (11,092.1–16,278.4) 2,339.8 4,285.7 243,175.0  127,200 

Argentina   1,837.4 (1,309.6–2,712.4) 6.3 (4.5–9.3) 5.9 (4.4–8.5)    597.2 (425.6–881.5) 1,169.4 1,874.7    15,468.2 (10,596.4–21,729.7)  8,618 

Bolivia (Plurinational State of)     411.4 (337.5–636.3) 6.3 (5.1–9.7) 6.8 (5.6–10.4)    114.3 (93.8–176.8) 821.0 1,911.7     4,418.3 (3,638.6–6,303.0)  834 

Brazil  16,780.8 (15,045.1–18,697.9) 11.4 (10.2–12.7) 10.4 (9.2–11.5)  7,719.2 (6,920.7–8,601.0) 3,116.7 5,451.1   135,196.7 (122,237.1–149,503.8)  95,846 

Chile   1,262.2 (1,081.3–1,550.0) 9.8 (8.4–12.0) 8.6 (7.4–10.7)    271.5 (232.6–333.4) 1,405.8 2,363.1     7,744.1 (6,830.1–9,024.0)  6,103 

Colombia   2,836.5 (2,017.4–3,815.2) 8.4 (6.0–11.3) 7.4 (5.1–10.6)  1,111.9 (790.8–1,495.6) 1,217.7 2,972.6    18,452.9 (13,501.6–23,948.0)  1,824 

Costa Rica     353.0 (314.0–403.7) 10.2 (9.1–11.7) 9.1 (8.1–10.5)    138.4 (123.1–158.3) 2,677.3 3,761.5     1,854.3 (1,683.3–2,059.2)  170 

Cuba   1,134.0 (1,035.3–1,236.5) 13.2 (12.1–14.4) 9.6 (8.8–10.6)    444.5 (405.9–484.7) 2,395.1 6,062.9     8,593.0 (7,896.6–9,279.5)  491 

Dominican Republic     578.8 (421.6–747.5) 8.7 (6.3–11.2) 8.6 (6.3–11.1)    226.9 (165.3–293.0) 1,502.2 3,400.0     6,859.9 (4,950.3–8,722.3)  196 

Ecuador     579.1 (351.3–904.9) 5.5 (3.3–8.6) 5.5 (3.4–8.9)    227.0 (137.7–354.7) 1,957.1 3,654.5     3,955.4 (2,319.8–6,216.0)  710 

El Salvador     346.2 (302.8–448.3) 8.7 (7.6–11.2) 8.8 (7.7–11.3)    135.7 (118.7–175.7) 1,015.6 2,072.6     2,927.6 (2,564.7–3,706.7)  1,348 

Guatemala     782.2 (517.2–1,174.9) 8.2 (5.4–12.4) 10.0 (6.8–14.9)    306.6 (202.7–460.6) 856.1 1,641.1     7,397.7 (4,966.3–10,327.4)  4,333 

Honduras     339.2 (235.9–558.3) 6.1 (4.2–10.1) 7.3 (5.0–12.0)    133.0 (92.5–218.8) 730.5 1,461.0     1,911.0 (1,309.5–3,067.2)  2,236 

Nicaragua     395.8 (259.1–542.1) 10.2 (6.7–13.9) 11.4 (7.4–15.6)    155.2 (101.6–212.5) 564.1 1,455.2     2,768.8 (1,848.4–3,685.5)  1,374 

Panama     206.1 (171.0–295.1) 7.8 (6.4–11.1) 7.7 (6.4–10.7)     67.0 (55.6–95.9) 1,333.0 2,240.9     1,200.9 (997.4–1,718.9)  168 

Paraguay     372.7 (340.4–411.3) 8.8 (8.1–9.7) 9.6 (8.8–10.6)    146.1 (133.4–161.2) 1,088.0 2,555.3     3,133.7 (2,890.2–3,395.9)  204 

Peru   1,385.0 (966.9–2,244.2) 6.7 (4.7–10.8) 6.6 (4.6–10.7)    542.9 (379.0–879.7) 1,135.3 2,446.6     9,160.7 (6,458.3–14,235.6)  480 

Puerto Rico     438.7 (368.9–521.3) 16.8 (14.1–19.9) 13.7 (11.5–16.4)    142.6 (119.9–169.4)       –      –         –  1,482 

Uruguay     196.0 (148.3–247.1) 8.3 (6.3–10.5) 7.3 (5.7–9.4)     63.7 (48.2–80.3) 1,499.1 2,129.6     1,482.9 (1,112.2–1,814.5)  627 

Venezuela (Bolivarian Republic of)   1,403.6 (1,052.2–2,017.7) 6.8 (5.1–9.8) 7.0 (5.0–10.8)    727.1 (545.0–1,045.2)       –      –    10,649.0 (8,043.9–14,808.4)  149 
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South-East Asia

  Total Regional estimates   Countries without in-country data sources on diabetes   Countries with in-country data sources on diabetes

Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

South–East Asia 87,611.3 (70,868.2–110,876.6) 8.8 (7.1–11.1) 11.3 (8.0–15.9) 49,644.5 (40,175.9–62,831.7) 92.0 342.0 1,150,344.0  184,100 

Bangladesh   8,372.2 (6,952.9–10,727.9) 8.1 (6.7–10.3) 9.2 (7.6–11.8)  4,688.4 (3,893.6–6,007.6) 63.9 171.0   109,857.3 (93,448.9–133,214.1)  5,350 

Bhutan      46.0 (41.2–54.1) 8.7 (7.8–10.2) 10.3 (9.2–11.9)     24.7 (22.1–29.0) 165.1 531.5       326.7 (300.2–363.7)  105 

India  77,005.6 (62,393.7–96,444.6) 8.9 (7.3–11.2) 10.4 (8.4–13.0) 43,869.0 (35,545.7–54,944.5) 91.6 353.3 1,010,262.1 (825,170.9–1,220,800.5)  171,281 

Maldives      22.8 (20.1–56.1) 7.3 (6.4–17.9) 9.2 (8.1–22.1)     12.2 (10.8–30.1) 1,794.1 2,788.7       111.4 (101.9–234.0)  38 

Mauritius     234.9 (94.7–271.3) 25.3 (10.2–29.2) 22.0 (9.1–25.7)    124.8 (50.3–144.1) 506.4 1,105.3     2,648.7 (1,305.5–2,952.8)  40 

Nepal     696.9 (488.9–1,446.2) 4.0 (2.8–8.2) 7.2 (5.6–11.6)    484.3 (339.7–1,004.9) 80.4 278.7    11,678.9 (8,458.0–20,187.3)  4,621 

Sri Lanka   1,232.8 (876.6–1,876.4) 8.7 (6.2–13.3) 10.7 (8.1–15.3)    441.1 (313.7–671.4) 198.3 636.3    15,459.1 (10,478.1–22,249.9)  2,623 
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Number of adults 20–79 years  
with diabetes in 1,000s  
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Diabetes national prevalence (%)  
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Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 
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Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

South–East Asia 87,611.3 (70,868.2–110,876.6) 8.8 (7.1–11.1) 11.3 (8.0–15.9) 49,644.5 (40,175.9–62,831.7) 92.0 342.0 1,150,344.0  184,100 

Bangladesh   8,372.2 (6,952.9–10,727.9) 8.1 (6.7–10.3) 9.2 (7.6–11.8)  4,688.4 (3,893.6–6,007.6) 63.9 171.0   109,857.3 (93,448.9–133,214.1)  5,350 

Bhutan      46.0 (41.2–54.1) 8.7 (7.8–10.2) 10.3 (9.2–11.9)     24.7 (22.1–29.0) 165.1 531.5       326.7 (300.2–363.7)  105 

India  77,005.6 (62,393.7–96,444.6) 8.9 (7.3–11.2) 10.4 (8.4–13.0) 43,869.0 (35,545.7–54,944.5) 91.6 353.3 1,010,262.1 (825,170.9–1,220,800.5)  171,281 

Maldives      22.8 (20.1–56.1) 7.3 (6.4–17.9) 9.2 (8.1–22.1)     12.2 (10.8–30.1) 1,794.1 2,788.7       111.4 (101.9–234.0)  38 

Mauritius     234.9 (94.7–271.3) 25.3 (10.2–29.2) 22.0 (9.1–25.7)    124.8 (50.3–144.1) 506.4 1,105.3     2,648.7 (1,305.5–2,952.8)  40 

Nepal     696.9 (488.9–1,446.2) 4.0 (2.8–8.2) 7.2 (5.6–11.6)    484.3 (339.7–1,004.9) 80.4 278.7    11,678.9 (8,458.0–20,187.3)  4,621 

Sri Lanka   1,232.8 (876.6–1,876.4) 8.7 (6.2–13.3) 10.7 (8.1–15.3)    441.1 (313.7–671.4) 198.3 636.3    15,459.1 (10,478.1–22,249.9)  2,623 
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Western Pacific

  Total Regional estimates   Countries without in-country data sources on diabetes   Countries with in-country data sources on diabetes

Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Western Pacific 162,603.5 (146,588.8–203,023.6) 9.6 (8.6–11.9) 11.4 (8.3–15.6) 90,764.1 (81,890.2–113,091.2) 1,019.2 1,840.6 1,265,051.0  102,200 

Australia   1,288.3 (1,119.3–1,569.2) 7.3 (6.3–8.8) 5.6 (4.8–7.0)    455.5 (395.7–554.7) 5,000.4 4,528.5     5,174.5 (4,574.7–5,996.8)  12,969 

Brunei Darussalam      40.1 (29.9–52.1) 13.2 (9.8–17.2) 13.3 (9.3–17.6)     18.7 (14.0–24.3) 702.3 2,016.7       281.3 (204.0–354.7)  13 

Cambodia     430.6 (320.4–851.9) 4.4 (3.3–8.7) 6.3 (4.9–11.0)    268.1 (199.5–530.4) 238.7 700.8     7,918.6 (6,070.4–14,331.1)  546 

China 116,446.9 (108,606.1–145,740.2) 10.9 (10.2–13.7) 9.2 (8.6–11.9) 65,179.8 (60,786.8–81,570.8) 936.2 1,790.0   823,779.5 (770,732.4–949,397.0)  54,040 

Democratic People's Republic of Korea   1,392.4 (1,086.4–2,257.7) 7.6 (6.0–12.4) 6.3 (4.8–11.0)    964.3 (752.3–1,563.4)       –      –    25,241.6 (19,751.2–38,330.2)  1,941 

Fiji      87.0 (66.2–151.6) 15.1 (11.5–26.4) 14.7 (11.1–25.7)     46.3 (35.2–80.6) 456.5 793.9       866.7 (670.4–1,300.0)  28 

French Polynesia      39.4 (32.8–46.2) 20.1 (16.7–23.5) 19.5 (16.4–22.9)     18.4 (15.3–21.6)       –      –         –  8 

Guam      22.1 (18.6–29.2) 20.2 (17–26.7) 18.7 (15.4–24.5)     10.3 (8.7–13.6)       –      –         –  1 

Hong Kong     723.4 (613.4–835.4) 12.2 (10.4–14.1) 4.5 (3.8–5.3)    466.1 (395.2–538.3)       –      –         –  222 

Indonesia  10,681.4 (9,215.0–11,549.7) 6.2 (5.3–6.7) 6.3 (5.4–6.8)  7,870.1 (6,789.6–8,509.8) 365.2 1,183.7   115,632.0 (102,064.3–124,600.8)  8,483 

Japan   7,390.5 (6,121.1–9,396.8) 7.9 (6.5–10.0) 5.6 (4.5–8.1)  3,441.2 (2,850.0–4,375.1) 3,178.9 3,448.5    71,513.1 (60,934.3–81,732.5)  4,534 

Kiribati      14.0 (6.6–19.4) 21.1 (9.9–29.1) 22.5 (11.0–31.0)      7.5 (3.5–10.3) 475.6 632.5       112.0 (63.8–139.8)  3 

Lao People's Democratic Republic     191.6 (146.4–361.2) 4.7 (3.6–8.9) 6.3 (4.9–11.0)    102.3 (78.2–192.8) 197.3 556.2     3,697.9 (2,902.2–6,279.5)  192 

Macau      50.9 (43.4–59.0) 9.9 (8.4–11.5) 4.3 (3.6–5.0)     23.8 (20.3–27.6)       –      –         –  19 

Malaysia   3,652.6 (3,277.6–4,217.2) 16.8 (15.1–19.4) 16.7 (14.9–19.2)  1,841.3 (1,652.2–2,125.9) 980.4 2,851.9    22,448.5 (20,674.3–24,937.2)  977 

Marshall Islands      10.9 (6.2–14.0) 33.8 (19.1–43.3) 30.5 (17.2–39.3)      5.8 (3.3–7.5) 1,608.0 1,764.8       163.7 (111.2–190.2) –

Micronesia (Federated States of)       6.2 (4.7–9.1) 10.4 (7.8–15.2) 11.9 (9.2–19.2)      3.3 (2.5–4.8) 916.8 1,023.4        58.3 (46.3–77.0) –

Mongolia      99.3 (34.0–176.7) 5.0 (1.7–8.9) 4.7 (1.7–8.6)     71.3 (24.4–126.9) 524.7 1,737.9     1,229.6 (439.3–2,056.9)  168 

Myanmar   1,282.7 (1,007.1–1,876.4) 3.7 (2.9–5.4) 3.9 (3.0–5.9)    684.7 (537.6–1,001.6) 183.4 860.8    31,288.3 (24,187.2–46,455.0)  1,549 

Nauru       1.6 (1.3–2.2) 24.0 (18.6–31.4) 12.0 (9.3–15.7)      0.8 (0.6–1.0) 2,597.3 3,197.9        15.3 (12.7–18.2) –

New Caledonia      46.6 (34.9–56.8) 24.1 (18.0–29.3) 21.8 (17.3–26.0)     21.8 (16.3–26.5)       –      –         –  7 

New Zealand     259.8 (234.8–307.8) 7.7 (7.0–9.2) 6.2 (5.6–7.4)     66.8 (60.4–79.1) 4,032.4 3,946.2     1,069.5 (973.5–1,229.8)  2,528 

Palau       2.4 (1.9–3.2) 18 (13.7–23.6) 17.9 (13.6–23.4)      1.1 (0.9–1.5) 1,872.3 2,116.1        15.7 (12.6–19.0) –

Papua New Guinea     713.5 (310.2–973.5) 15.4 (6.7–21.1) 17.9 (7.4–25.0)    380.9 (165.6–519.7) 134.9 225.7     6,324.1 (3,405.0–8,390.1)  28 

Philippines   3,993.3 (3,183.8–5,040.3) 6.3 (5.0–8.0) 7.1 (5.6–8.9)  2,662.3 (2,122.7–3,360.4) 428.8 1,136.8    38,583.5 (31,242.1–46,657.4)  3,897 

Republic of Korea   3,689.4 (3,020.3–4,553.2) 9.2 (7.5–11.3) 6.9 (5.8–8.5)  1,333.2 (1,091.5–1,645.5) 1,988.8 2,638.7    33,307.7 (27,609.8–38,921.2)  2,721 

Samoa       7.7 (5.6–16.7) 7.5 (5.3–16.1) 9.2 (6.7–18.9)      3.7 (2.7–8.0) 548.8 853.4        79.5 (55.2–142.6)  8 

Singapore     640.4 (556.8–720.1) 14.2 (12.3–16.0) 5.5 (4.7–6.3)    346.0 (300.8–389.0) 2,095.1 3,475.4     4,374.1 (3,917.9–4,772.2)  289 

Solomon Islands      46.9 (25.4–68.6) 14.6 (7.9–21.3) 19.0 (9.4–27.4)     25.0 (13.6–36.6) 263.2 293.0       324.5 (173.0–457.8)  3 
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(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Western Pacific 162,603.5 (146,588.8–203,023.6) 9.6 (8.6–11.9) 11.4 (8.3–15.6) 90,764.1 (81,890.2–113,091.2) 1,019.2 1,840.6 1,265,051.0  102,200 

Australia   1,288.3 (1,119.3–1,569.2) 7.3 (6.3–8.8) 5.6 (4.8–7.0)    455.5 (395.7–554.7) 5,000.4 4,528.5     5,174.5 (4,574.7–5,996.8)  12,969 

Brunei Darussalam      40.1 (29.9–52.1) 13.2 (9.8–17.2) 13.3 (9.3–17.6)     18.7 (14.0–24.3) 702.3 2,016.7       281.3 (204.0–354.7)  13 

Cambodia     430.6 (320.4–851.9) 4.4 (3.3–8.7) 6.3 (4.9–11.0)    268.1 (199.5–530.4) 238.7 700.8     7,918.6 (6,070.4–14,331.1)  546 

China 116,446.9 (108,606.1–145,740.2) 10.9 (10.2–13.7) 9.2 (8.6–11.9) 65,179.8 (60,786.8–81,570.8) 936.2 1,790.0   823,779.5 (770,732.4–949,397.0)  54,040 

Democratic People's Republic of Korea   1,392.4 (1,086.4–2,257.7) 7.6 (6.0–12.4) 6.3 (4.8–11.0)    964.3 (752.3–1,563.4)       –      –    25,241.6 (19,751.2–38,330.2)  1,941 

Fiji      87.0 (66.2–151.6) 15.1 (11.5–26.4) 14.7 (11.1–25.7)     46.3 (35.2–80.6) 456.5 793.9       866.7 (670.4–1,300.0)  28 

French Polynesia      39.4 (32.8–46.2) 20.1 (16.7–23.5) 19.5 (16.4–22.9)     18.4 (15.3–21.6)       –      –         –  8 

Guam      22.1 (18.6–29.2) 20.2 (17–26.7) 18.7 (15.4–24.5)     10.3 (8.7–13.6)       –      –         –  1 

Hong Kong     723.4 (613.4–835.4) 12.2 (10.4–14.1) 4.5 (3.8–5.3)    466.1 (395.2–538.3)       –      –         –  222 

Indonesia  10,681.4 (9,215.0–11,549.7) 6.2 (5.3–6.7) 6.3 (5.4–6.8)  7,870.1 (6,789.6–8,509.8) 365.2 1,183.7   115,632.0 (102,064.3–124,600.8)  8,483 

Japan   7,390.5 (6,121.1–9,396.8) 7.9 (6.5–10.0) 5.6 (4.5–8.1)  3,441.2 (2,850.0–4,375.1) 3,178.9 3,448.5    71,513.1 (60,934.3–81,732.5)  4,534 

Kiribati      14.0 (6.6–19.4) 21.1 (9.9–29.1) 22.5 (11.0–31.0)      7.5 (3.5–10.3) 475.6 632.5       112.0 (63.8–139.8)  3 

Lao People's Democratic Republic     191.6 (146.4–361.2) 4.7 (3.6–8.9) 6.3 (4.9–11.0)    102.3 (78.2–192.8) 197.3 556.2     3,697.9 (2,902.2–6,279.5)  192 

Macau      50.9 (43.4–59.0) 9.9 (8.4–11.5) 4.3 (3.6–5.0)     23.8 (20.3–27.6)       –      –         –  19 

Malaysia   3,652.6 (3,277.6–4,217.2) 16.8 (15.1–19.4) 16.7 (14.9–19.2)  1,841.3 (1,652.2–2,125.9) 980.4 2,851.9    22,448.5 (20,674.3–24,937.2)  977 

Marshall Islands      10.9 (6.2–14.0) 33.8 (19.1–43.3) 30.5 (17.2–39.3)      5.8 (3.3–7.5) 1,608.0 1,764.8       163.7 (111.2–190.2) –

Micronesia (Federated States of)       6.2 (4.7–9.1) 10.4 (7.8–15.2) 11.9 (9.2–19.2)      3.3 (2.5–4.8) 916.8 1,023.4        58.3 (46.3–77.0) –

Mongolia      99.3 (34.0–176.7) 5.0 (1.7–8.9) 4.7 (1.7–8.6)     71.3 (24.4–126.9) 524.7 1,737.9     1,229.6 (439.3–2,056.9)  168 

Myanmar   1,282.7 (1,007.1–1,876.4) 3.7 (2.9–5.4) 3.9 (3.0–5.9)    684.7 (537.6–1,001.6) 183.4 860.8    31,288.3 (24,187.2–46,455.0)  1,549 

Nauru       1.6 (1.3–2.2) 24.0 (18.6–31.4) 12.0 (9.3–15.7)      0.8 (0.6–1.0) 2,597.3 3,197.9        15.3 (12.7–18.2) –

New Caledonia      46.6 (34.9–56.8) 24.1 (18.0–29.3) 21.8 (17.3–26.0)     21.8 (16.3–26.5)       –      –         –  7 

New Zealand     259.8 (234.8–307.8) 7.7 (7.0–9.2) 6.2 (5.6–7.4)     66.8 (60.4–79.1) 4,032.4 3,946.2     1,069.5 (973.5–1,229.8)  2,528 

Palau       2.4 (1.9–3.2) 18 (13.7–23.6) 17.9 (13.6–23.4)      1.1 (0.9–1.5) 1,872.3 2,116.1        15.7 (12.6–19.0) –

Papua New Guinea     713.5 (310.2–973.5) 15.4 (6.7–21.1) 17.9 (7.4–25.0)    380.9 (165.6–519.7) 134.9 225.7     6,324.1 (3,405.0–8,390.1)  28 

Philippines   3,993.3 (3,183.8–5,040.3) 6.3 (5.0–8.0) 7.1 (5.6–8.9)  2,662.3 (2,122.7–3,360.4) 428.8 1,136.8    38,583.5 (31,242.1–46,657.4)  3,897 

Republic of Korea   3,689.4 (3,020.3–4,553.2) 9.2 (7.5–11.3) 6.9 (5.8–8.5)  1,333.2 (1,091.5–1,645.5) 1,988.8 2,638.7    33,307.7 (27,609.8–38,921.2)  2,721 

Samoa       7.7 (5.6–16.7) 7.5 (5.3–16.1) 9.2 (6.7–18.9)      3.7 (2.7–8.0) 548.8 853.4        79.5 (55.2–142.6)  8 

Singapore     640.4 (556.8–720.1) 14.2 (12.3–16.0) 5.5 (4.7–6.3)    346.0 (300.8–389.0) 2,095.1 3,475.4     4,374.1 (3,917.9–4,772.2)  289 

Solomon Islands      46.9 (25.4–68.6) 14.6 (7.9–21.3) 19.0 (9.4–27.4)     25.0 (13.6–36.6) 263.2 293.0       324.5 (173.0–457.8)  3 
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  Countries without in-country data sources on diabetes   Countries with in-country data sources on diabetes

Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Taiwan   1,228.8 (1,014.2–2,069.3) 6.6 (5.5–11.2) 6.3 (5.1–9.6)    525.9 (434.1–885.6)       –      –         –  2,828 

Thailand   4,284.9 (3,312.2–4,920.3) 8.3 (6.4–9.6) 7.0 (5.4–8.1)  1,868.0 (1,444.1–2,145.2) 560.3 1,602.6    40,918.0 (32,254.3–46,403.5)  1,584 

Timor–Leste      32.0 (28.4–36.3) 5.3 (4.7–6.0) 6.7 (5.9–7.6)     17.1 (15.2–19.4) 292.7 446.3       326.4 (289.5–362.9)  52 

Tonga       7.6 (5.1–11.7) 13.1 (8.8–20.2) 15.7 (10.2–23.8)      5.2 (3.5–8.0) 464.7 712.0        69.3 (48.3–95.9)  4 

Tuvalu       1.6 (1.3–1.9) 23.2 (18.6–27.9) 22.1 (17.6–26.6)      0.9 (0.7–1.0) 1,121.1 1,329.0        13.3 (11.2–15.2) –

Vanuatu      17.0 (13.1–25.1) 10.8 (8.4–16.0) 11.9 (9.2–19.2)      9.1 (7.0–13.4) 280.8 296.1       128.0 (101.9–174.0)  10 

Viet Nam   3,779.6 (3,084.3–5,003.6) 5.7 (4.6–7.5) 6.0 (4.9–8.1)  2,017.7 (1,646.4–2,670.9) 322.8 934.3    30,096.2 (24,357.4–39,064.5)  2,574 
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Country or territory

Number of adults 20–79 years  
with diabetes in 1,000s  

(95% confidence interval)

Diabetes national prevalence (%)  
in adults 20–79 years  

(95% confidence interval)

Diabetes age-adjusted comparative 
prevalence (%) in adults 20–79 years 

(95% confidence interval)

Number of adults 20–79 years with 
undiagnosed diabetes in 1,000s 

(95% confidence interval)

Mean diabetes-related 
expenditure (USD)  

per person with diabetes 
(20–79 years)

Mean diabetes-related 
expenditure (ID) 

per person with diabetes 
(20–79 years)

Diabetes-related deaths in 
adults 20–79 years  

(95% confidence interval)

Number of children and 
adolescents 0–19 years 

with type 1 diabetes 

Taiwan   1,228.8 (1,014.2–2,069.3) 6.6 (5.5–11.2) 6.3 (5.1–9.6)    525.9 (434.1–885.6)       –      –         –  2,828 

Thailand   4,284.9 (3,312.2–4,920.3) 8.3 (6.4–9.6) 7.0 (5.4–8.1)  1,868.0 (1,444.1–2,145.2) 560.3 1,602.6    40,918.0 (32,254.3–46,403.5)  1,584 

Timor–Leste      32.0 (28.4–36.3) 5.3 (4.7–6.0) 6.7 (5.9–7.6)     17.1 (15.2–19.4) 292.7 446.3       326.4 (289.5–362.9)  52 

Tonga       7.6 (5.1–11.7) 13.1 (8.8–20.2) 15.7 (10.2–23.8)      5.2 (3.5–8.0) 464.7 712.0        69.3 (48.3–95.9)  4 

Tuvalu       1.6 (1.3–1.9) 23.2 (18.6–27.9) 22.1 (17.6–26.6)      0.9 (0.7–1.0) 1,121.1 1,329.0        13.3 (11.2–15.2) –

Vanuatu      17.0 (13.1–25.1) 10.8 (8.4–16.0) 11.9 (9.2–19.2)      9.1 (7.0–13.4) 280.8 296.1       128.0 (101.9–174.0)  10 

Viet Nam   3,779.6 (3,084.3–5,003.6) 5.7 (4.6–7.5) 6.0 (4.9–8.1)  2,017.7 (1,646.4–2,670.9) 322.8 934.3    30,096.2 (24,357.4–39,064.5)  2,574 
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Abbreviations and acronyms

A
AAP American Academy of Periodontology

ABI ankle brachial index

ACE angiotensin-converting enzyme

ADA American Diabetes Association

ADIPS Australasian Diabetes in Pregnancy Society

AFR IDF Africa Region

AHP analytical hierarchy process

B
BCV Blue Circle Voices

BMI body mass index

BP blood pressure

C
CAD coronary artery disease

CANOE Canadian Normoglycemia Outcomes 
Evaluation

CDQDPS China Da Qing Diabetes Prevention Study

CKD chronic kidney disease

CVD cardiovascular diseases

D
D-CLIP Diabetes Community Lifestyle Improvement 

Programme

DED diabetic eye disease

DIP diabetes in pregnancy

DKA diabetic ketoacidosis

DMO diabetic macular oedema

D-NET Diabetes Education Network for Health 
Professionals

DPP-4 dipeptidyl peptidase 4

DPPOS Diabetes Prevention Program Outcomes 
Study

DR diabetic retinopathy

DREAM Diabetes Reduction Assessment with Ramipril 
and Rosiglitazone Medication

E
EACCME European Accreditation Council for 

Continuing Medical Education

EDIT Early Diabetes Intervention Trial

EFP European Federation of Periodontology

EFPIA European Federation of Pharmaceutical 
Industries and Associations

eGFR estimated glomerular filtration rate

ESRD End-stage renal disease

EUR IDF Europe Region

F
FBG fasting blood glucose

FDPS Finnish Diabetes Prevention Study

FIGO International Federation of Gynaecology and 
Obstetrics

G
GDM gestational diabetes mellitus

GFR glomerular filtration rate

GLP-1 glucagon-like peptide 1

H
HAPO hyperglycaemia and adverse pregnancy 

outcomes

HbA1c haemoglobin A1c (or 
glycosylated haemoglobin)

HDL high-density lipoprotein

HHS hyperglycaemic hyperosmolar state

HIP hyperglycaemia in pregnancy

HIV/AIDS human immunodeficiency virus/acquired 
immune deficiency syndrome

HLM high-level meeting

I
IADPSG International Association of Diabetes and 

Pregnancy Study Group

ID international Dollar

IDF International Diabetes Federation

IDPP Indian Diabetes Prevention Programme

IFA International Federation on Ageing

IFG impaired fasting glucose

IGF-1 insulin-like growth factor 1
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IGT impaired glucose tolerance

IMR infant mortality rate

ISPAD International Society for Pediatric and 
Adolescent Diabetes

J
JDRF Juvenile Diabetes Research Foundation

K
KiDS Kids and Diabetes in Schools Project

L
LDL low-density lipoprotein

LFAC Life for A Child

LSM lifestyle modification

M
MENA IDF Middle East and North Africa Region

mg/dL milligrams per decilitre

MI myocardial ischaemia

mmol/L millimoles per litre

mmol/mol millimoles per mole

MODY maturity onset diabetes of the young

N
NAC IDF North America and Caribbean Region

NAVIGATOR Nateglinide and Valsartan in Impaired 
Glucose Tolerance Outcomes Research

NCD non-communicable disease

NCD-RsC Non-Communicable Disease Risk Factor 
Collaboration

NICE National Institute of Health and Care 
Excellence

O
OGTT oral glucose tolerance test

OR odds ratio

ORIGIN Outcomes Reduction with Initial Glargine 
Intervention

P
PAF population attributable fraction

PVD peripheral vascular disease

Q
QALY quality-adjusted life year

R
RASi renin–angiotensin system inhibitors

RCT randomised controlled trial

RR relative risk

S
SACA IDF South and Central America Region

SCALE Satiety and Clinical Adiposity – Liraglutide 
Evidence

SD standard deviation

SDG Sustainable Development Goal

SEA IDF South-East Asia Region

SMS short message service

STDR sight-threatening diabetic retinopathy

STEP WHO STEPwise approach to surveillance

STOP-NIDDM Study to Prevent Non-Insulin Dependent 
Diabetes Mellitus

T
TRIPOD Troglitazone in the Prevention of Diabetes

U
UHC universal health coverage

UN United Nations

UNPD United Nations Population Division

USD United States dollar

W
WDD World Diabetes Day

WHO World Health Organization

WP  IDF Western Pacific Region

X
XENDOS Xenical in the Prevention of Diabetes in Obese 

Subjects

Y
YLD Young Leaders in Diabetes
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Glossary

A

ACE inhibitor

Angiotensin-converting enzyme inhibitor, a pharmaceutical drug used 
primarily for the treatment of hypertension (elevated blood pressure) 
and congestive heart failure.

Age-adjusted comparative prevalence

Also called comparative prevalence, is the prevalence calculated by 
adjusting to a standard population age-structure. This reduces the effect 
of the differences in prevalence that age structures between countries 
and regions create. This makes this estimate appropriate for making 
comparisons between countries.

Albuminuria

The presence of albumin (a protein) in the urine, typically as a symptom 
of kidney disease.

Analytical hierarchy process (AHP) scoring

An approach that quantifies the relative value of a variety of different 
aspects of study methods.

Attributable fraction method

The contribution of a risk factor to a disease or a death is quantified 
using the population attributable fraction.

Autoimmune reaction

A reaction that is characterised by a specific humoral or cell-mediated 
immune response against the constituents of the body’s own tissues.

B

Beta cells

Cells found in the pancreas that produce, store and release insulin.

Body mass index (BMI)

A measure of weight (or body mass), which is approximately independent 
of height. It is calculated by dividing weight in kilograms by the square 
of height in metres. Also sometimes expressed as “body weight in 
kilograms divided by height in metres and then divided by height in 
metres again”. The units are kilograms per square metre (kg/m2).

Bootstrap analysis

A re-sampling technique used to estimate statistics for a population 
by sampling a dataset with replacement (i.e. by putting back any item 
sampled so that it stands a chance of being sampled again).

C

Calculus

Also known as tarter, in dentistry, this is a form of hardened dental plaque.

Cardiovascular diseases (CVD)

Diseases and injuries of the circulatory system: the heart, blood vessels 
of the heart and the system of blood vessels throughout the body and to 
(and in) the brain; generally, refers to conditions that involve narrowed 
or blocked blood vessels.

Caries

Decay and crumbling of a tooth or bone.

Cerebral oedema

The excess accumulation of fluid (sometimes spelt ‘edema’) in the 
intracellular or extracellular spaces of the brain.

Common soil hypothesis

Conditions having common genetic and environmental antecedents.

D

de-novo

A Latin expression (literally ‘of new’) used in English that means ‘from 
the beginning’.

Diabetes complications

Acute and chronic conditions caused by diabetes.

Diabetic foot

A foot that exhibits any disease that results directly from diabetes or a 
complication of diabetes.

Diabetes in pregnancy (DIP)

Diabetes in pregnancy in women previously diagnosed with diabetes 
or having hyperglycaemia first diagnosed during pregnancy, and meets 
WHO criteria of diabetes in the non-pregnant state.

Diabetic ketoacidosis (DKA)

A complex metabolic disorder that occurs when the liver starts breaking 
down fat at an excessive rate. The by-product of this process, ketones, 
can cause the blood to become dangerously acidic.

Diabetes (mellitus)

A condition arising from the pancreas’s inability to produce enough 
insulin, or when the body cannot effectively use the insulin that it 
produces. The three most common forms of diabetes are type 1, type 2 
and gestational.

Diabetic neuropathy

A type of nerve damage that can occur if a person has diabetes; 
depending on the affected nerves, symptoms of diabetic neuropathy 
can range from pain and numbness in the legs and feet to problems with 
the digestive system, urinary tract, blood vessels, and heart.

Dialysis

A procedure to remove waste products and excess fluid from the blood 
when the kidneys stop working normally.

https://en.wikipedia.org/wiki/Dentistry
https://en.wikipedia.org/wiki/Dental_plaque
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Direct costs

The costs of providing, for a given condition or disease, health services 
(preventive and curative), family planning activities, nutrition activities 
and emergency aid designated for health. It does not include provision 
of water and sanitation but it does include health expenditures from both 
public and private sources.

DPP-4 inhibitors

A class of oral hypoglycaemic drugs that blocks the enzyme dipeptidyl 
peptidase 4 (DPP-4), used to treat type 2 diabetes.

Dyslipidaemia

An abnormal amount of lipids (fats) in the blood.

E

Endothelial dysfunction

A condition in which the endothelial layer (the inner lining) of the small 
arteries fails to function normally.

Epidemiology

The study of the occurrence, distribution and patterns of disease in 
populations, including factors that influence disease and the application 
of this knowledge to improve public health.

Essential hormone

Hormones that are required for life including: insulin, parathyroid 
hormone, glucocorticosteroids (cortisol), mineral corticosteroids 
(aldosterone).

Estimates

Values that are usable for some purpose even if input data may be 
incomplete, uncertain, or unstable; the value is nonetheless usable 
because it is derived from the best information available.

Exocrine pancreas

The part of the pancreas that secretes enzymes playing a role in the 
food digestion process.

Extrapolate

Extending values or conclusions from a known situation to an unknown 
situation, assuming that similar conditions, methods or trends 
are applicable.

F

Fasting plasma glucose (FPG)

A common but flawed method of screening for diabetes. The FPG 
measures a person’s blood glucose concentration after fasting – not 
eating anything for at least eight hours. Normal FPG is less or equal to 
6.1 millimoles per litre (mmol/l) or less than or equal to 110 milligrams per 
decilitre (mg/dL). The disadvantages of using FPG for screening include: 
the possibility that the person has not fasted, its inability to detect 
diabetes diagnosed by a post-glucose load value alone and the fact 
that FPG alone cannot identify impaired glucose tolerance (see letter I). 
FPG alone fails to detect approximately 30% of undiagnosed diabetes.

G

G7

A governmental political forum that currently includes Canada, France, 
Germany, Italy, Japan, the United Kingdom, the United States of America, 
and the European Union.

G20

An international forum for the governments and central bank governors 
from 20 major economies: Argentina, Australia, Brazil, Canada, China, 
France, Germany, India, Indonesia, Italy, Japan, Mexico, Russia, Saudi 
Arabia, South Africa, South Korea, Turkey, the United Kingdom, the 
United States of America, and the European Union.

Genes

The basic physical and functional units of heredity found in the nuclei 
of all cells.

Gestational diabetes mellitus (GDM)

Women with elevated blood glucose concentrations during pregnancy 
are classified as having GDM.

Gingivitis

A common and mild form of gum disease that causes irritation, redness 
and swelling of the gum around the base of the teeth.

Glossodynia

Also known as burning mouth syndrome, it is a multifunctional disorder 
characterised by painful sensations in the mouth and throat and 
especially on the tongue.

Glucagon

A hormone produced in the pancreas. If blood glucose levels decrease, 
it triggers the body to release stored glucose into the bloodstream.

Glucagon-like peptide 1

Also known as GLP-1, a naturally occurring peptide hormone, released 
from the gut after eating.

Glucose

Also called dextrose or blood sugar. The main sugar the body absorbs, 
uses as a form of energy and stores for future use. Glucose is the major 
source of energy for living cells and is carried to each cell through the 
bloodstream. However, the cells cannot use glucose without the action 
of insulin.

Glycogen

A form of glucose used for storing energy in the liver and muscles. If 
blood glucose levels decrease, the hormone glucagon triggers the body 
to convert glycogen to glucose and release it into the bloodstream.

Gross national income

A measure of the size of a country’s economy. It is the sum of the 
products produced by enterprises owned by a country’s citizens, 
excluding products produced by foreign-owned enterprises.

H

Haemoglobin A1c (HbA1c)

Also called glycosylated haemoglobin, a haemoglobin to which glucose 
is bound. Glycosylated haemoglobin is tested to determine the average 
level of blood glucose over the past two to three months.
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Heterogeneity

The quality or state of being diverse in character or content.

High-income country

A country defined by the World Bank to have a gross national income 
per capita of USD 12,235 or more (in 2017).

Hyperfiltration

Also called an increased glomerular filtration rate (GFR), it is a proposed 
mechanism for renal injury in several clinical conditions.

Hyperglycaemia

A raised concentration of glucose in the blood. It occurs when the body 
does not have enough insulin or cannot use the insulin it does have to 
turn glucose into energy. Signs of hyperglycaemia include great thirst, 
dry mouth, weight loss and the need to urinate often.

Hyperglycaemic hyperosmolar state (HHS)

A complication of diabetes mellitus in which high blood glucose results 
in high osmolarity (concentration) of the blood without significant 
ketoacidosis. Symptoms include signs of dehydration, weakness, legs 
cramps, vision problems, and an altered level of consciousness.

Hyperglycaemia in pregnancy (HIP)

Hyperglycaemia in pregnancy (HIP) can be classified as either 
gestational diabetes mellitus (GDM) or diabetes in pregnancy (DIP).

Hyperinsulinaemia

A condition describing an excess concentration of insulin circulating in 
the blood relative to the level of glucose. It is a characteristic of advanced 
type 2 diabetes and is often a feature of diabetes. It can result from a 
variety of metabolic diseases and conditions.

Hyperpotassaemia

Also known as hyperkalaemia, is the medical term that describes a 
potassium level in the blood that is higher than normal.

Hyperbilirubinaemia

A condition in which there is too much bilirubin in the blood. When red 
blood cells break down, a substance called bilirubin is formed.

Hypoglycaemia

A low concentration of glucose in the blood. This may occur when a 
person with diabetes has injected too much insulin, eaten too little food, 
or has exercised without extra food.

Hyposalivation

A clinical diagnosis that is made based on the history and measurement 
of salivary flow. Reduced salivary flow rates have been given objective 
definitions. Salivary gland hypofunction has been defined as any 
objectively demonstrable reduction in whole and/or individual gland 
flow rates.

I

IDF Region

The International Diabetes Federation (IDF) is divided into seven 
Regions: Africa, Europe, Middle East and North Africa, South-East Asia, 
North America and the Caribbean, South and Central America, Western 
Pacific. IDF Regions aim to strengthen the work of national diabetes 
associations and enhance collaboration between them.

Impaired fasting glucose (IFG)

Blood glucose that is higher than normal blood glucose, but below the 
diagnostic threshold for diabetes after fasting (typically after an overnight 
fast). Sometimes termed impaired fasting glycaemia.

Impaired glucose tolerance (IGT)

Blood glucose that is higher than normal, but below the diagnostic 
threshold for diabetes, after ingesting a standard amount of glucose 
during an oral glucose tolerance test. Fasting and two-hour glucose 
values are needed for its diagnosis.

Incidence

The number of new cases of a disease or condition among a defined 
group of people during a specified time period. For example, the number 
of new cases of type 1 diabetes in children and adolescents living in a 
given country in one year.

Indirect costs

The costs of loss of production resulting, for a given condition or disease, 
from labour-force drop out (from disability), pre-mature mortality, 
absenteeism and so called ‘presenteeism’ (see letter P).

Insulin

A hormone produced in the pancreas, as a response to glucose. Insulin 
triggers cells to take up glucose from the blood stream and to convert 
it to energy.

Insulin resistance

The inability of cells to adequately use circulating insulin, resulting in 
increased levels of blood glucose.

Intermediate hyperglycaemia

The condition of raised blood glucose levels above the normal range 
and below the diabetes diagnostic threshold. Alternative terms are 
‘prediabetes’, ‘non-diabetic hyperglycaemia’,’ IFG and IGT.

International Dollar (ID)

A hypothetical unit of currency that has the same purchasing power in 
every country. Conversions from local currencies to international dollars 
are calculated using tables of purchasing power parities, taken from 
studies of prices for the same basket of goods and services in different 
countries. Internationals Dollars are used to compare expenditures 
between different countries or regions.

in utero

A Latin term literally meaning “in the womb” or “in the uterus”, in biology, 
the phrase describes the state of an embryo or fetus.

K

Knockout model

Naturally occurring genetic variants providing ‘experiment of nature’ that 
can directly inform on the function of human genes

L

Legacy effect

The phenomenon of ongoing beneficial effects of active treatments in 
clinical trials that persist after the trial has stopped. For example, reduced 
incidence of diabetic complications after a period of improved glycaemic 
control induced by an effective intervention.

https://en.wikipedia.org/wiki/Insulin
https://en.wikipedia.org/wiki/Diabetes
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Lipids

A group of biomolecules that are insoluble in water and soluble in 
organic solvents such as ethanol. Lipids are an important component 
of living cells.

Liver

A vital organ located below the diaphragm. It has a wide range of 
functions, including storing glucose as glycogen when triggered by 
insulin, and releasing glucose into the blood when triggered by glucagon.

Loss of filtration surface

Decrease in the capacity of the kidney glomerulae, the filtration 
compartments of kidneys. This loss leads to a lower rate of filtering of 
waste products from the blood by the kidney.

Low-income country

A country defined by the World Bank with a gross national income per 
capita of USD 1,005 or less (in 2017).

M

Macrosomia

Birth weight more than 4.0 kg

Macrovascular angiopathy

The generic term for a disease of the large blood vessels (arteries 
and veins).

Macrovascular complications

Macrovascular complications of diabetes include coronary artery disease 
(CAD), peripheral arterial disease (PAD) and stroke.

Maturity-onset diabetes of the young (MODY)

A group of rare forms of diabetes caused by one of several single gene 
mutations, belonging to the monogenic types of diabetes.

Metabolic syndrome

A cluster of conditions that occur together, increasing one’s risk of heart 
disease, stroke and type 2 diabetes. These conditions include overweight 
and obesity (particularly characterised by increased abdominal girth), 
hyperglycaemia, hyperlipidaemia and hypertension.

Metformin

A form of oral therapy for type 2 diabetes, and one of a group of drugs 
known as biguanides. These lower blood glucose levels in people with 
type 2 diabetes by increasing the sensitivity of muscle cells to insulin, 
and by reducing the amount of glucose in the liver.

Microbiome

The microorganisms in a particular environment (including the body or 
a part of the body).

Microvascular complications

Complications of diabetes that include diabetic nephropathy, neuropathy 
and retinopathy, which are caused by pathological changes in capillaries.

Middle-income country

A country defined by the World Bank that has a gross national income 
per capita of more than USD 1,006 and less than USD12,235 (in 2017).

Monogenic diabetes

Less common types of diabetes, resulting from single genetic mutations. 
Examples include MODY and Neonatal Diabetes Mellitus.

Myocardial ischaemia (MI)

Occurs when blood flow to the heart muscle is obstructed by a partial 
or complete blockage of a coronary artery, typically due to a build-up of 
plaques. MI can lead to heart attack, heart failure and death.

N

Neonatal diabetes mellitus

A rare form of diabetes that is diagnosed in children under six 
months of age. Caused by a mutation in a single gene. It is a type of 
monogenic diabetes.

Neonatal hyperbilirubinaemia

Also known as neonatal jaundice, a yellowish discoloration of the white 
part of the eyes and skin in a newborn baby due to high bilirubin levels.

Neonatal hypoglycaemia

Defined as a plasma glucose level of less than 30 mg/dL (1.65 mmol/L) in 
the first 24 hours of life and less than 45 mg/dL (2.5 mmol/L) thereafter. 
It is the most common metabolic problem in newborns.

Nephropathy

Exacerbated by prolonged hyperglycaemia, damage, disease or 
dysfunction of the kidney, which can cause the kidneys to be less 
efficient or to fail.

Neuropathy

Refers to any condition that affects the normal activity of the nerves in 
the peripheral nervous system or the sympathetic (autonomic) nervous 
system. The former (peripheral neuropathy) can cause pain, tingling, 
numbness, loss of sensation etc. The latter (sympathetic or autonomic 
neuropathy) can cause problems with digestion, cardiac function etc.

Non-communicable disease (NCD)

Chronic disease that is not caused by a transmissible pathogen.

Non-diabetic hyperglycaemia

Condition of raised blood glucose levels above the normal range 
but below the diabetes diagnostic threshold. Alternative terms are 
‘prediabetes’, ‘intermediate hyperglycaemia’, IFG and IGT.

O

Obesity

A condition in which a person carries excess weight or body fat that 
might affect their health (BMI ≥30 Kg/m2).

Oral glucose tolerance test (OGTT)

A medical test in which glucose is given after an overnight fast and 
blood samples taken after a certain time to determine how quickly it is 
cleared from the blood.

Oral medication

A medication administered by mouth.

Overweight

A condition of having more body fat than is optimally healthy, though not 
in the obese range (BMI of 25.0 Kg/m2 to 29.9 Kg/m2).
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P

Pancreas

An organ situated behind the stomach, which produces several important 
hormones, including insulin and glucagon.

Pancreatitis

An inflammation of the pancreas.

Peri-implantitis

A site-specific infectious disease that causes an inflammatory process 
in soft tissues, and bone loss around an osseointegrated implant.

Periodontitis

An inflammatory disease that affects the tissues that surround and 
support the teeth, also known as gum disease.

Peripheral neuropathy

A condition that results when nerves that carry messages to and 
from the brain and spinal cord from and to the rest of the body are 
damaged or diseased. The peripheral nerves make up an intricate 
network that connects the brain and spinal cord to the muscles, skin 
and internal organs.

Peripheral vascular disease (PVD) or peripheral artery disease (PAD)

A progressive disorder that causes narrowing or blocking of the blood 
vessels outside the heart, including arteries, veins or lymphatic vessels.

Polyneuropathic bladder dysfunction

The condition where multiple peripheral sympathetic nerves that control 
the bladder become damaged.

Podocytes

Cells in the Bowman’s capsule of the kidneys that wrap around capillaries 
of the glomerulus. The Bowman’s capsule filters the blood, retaining large 
molecules such as proteins while smaller molecules such as water, salts 
and sugars are filtered as the first step in the formation of urine.

Prediabetes

Elevated blood glucose above the normal range but below the diabetes 
diagnostic threshold. Alternative terms are IFG, IGT, non-diabetic 
hyperglycaemia, and intermediate hyperglycaemia.

Presenteeism

A term used by economists to denote loss of productivity resulting 
from employees, as a result of a condition or disease, being not fully 
functioning in the work-place. Thus, although at work, these employees 
are not performing as effectively as they would in the absence of the 
condition or disease and are more likely to make mistakes.

Polydipsia

Excessive thirst.

Polyuria

Frequent urination.

Preterm birth

A birth that occurs before the 37th week of pregnancy.

Prevalence

The proportion or number of individuals in a population that has a 
disease or condition at a particular time (a point in time or over a period 
of time). For example, the proportion of adults aged 20–79 with diabetes 
in 2017. Prevalence is a proportion or number, and not a rate, even though 
the term ‘prevalence rate’ is often used.

Primary caesarean section

The percentage of caesarean deliveries out of all births to women who 
have not had a previous caesarean delivery.

Primary prevention

Disease prevention before a disease or condition occurs. Usually refers 
to the prevention of exposures to hazards that cause disease or injury, 
and altering unhealthy or unsafe behaviours.

Projections

Estimates of a future situation based on a study of past and present trends.

Q

QALY (quality-adjusted life year)

A measure of disease burden that takes into account both the quality of 
life and the quantity of life lived.

Quality of life

The standard of health, comfort and happiness experienced by an 
individual or group.

R 

Ratio

The diabetes cost ratio, which is the ratio of health expenditures for 
people with diabetes compared to health expenditures for age- and sex-
matched persons who do not have diabetes. The R=2 estimates assume 
that health care expenditures for people with diabetes are on average 
two-fold higher than people without diabetes, and the R=3 estimate 
assumes that health care expenditures for people with diabetes are on 
average three-fold higher than people without diabetes.

Raw diabetes prevalence

Also called country, national or regional prevalence, the number or 
percentage of each country’s or region’s population that has diabetes. It 
is useful for assessing the impact of diabetes for each country or region.

Relapsing urinary tract infections

Presenting as dysuria (pain, burning or other abnormal symptoms when 
passing urine), irritative voiding symptoms, are most commonly caused 
by re-infection with the original bacterial in (typically) young, otherwise 
healthy women with no anatomical or functional abnormalities of the 
urinary tract.

Relative risk

The ratio of the probability of an outcome in an exposed group to the 
probability of an outcome in an unexposed group.

Retinopathy

A disease of the retina of the eye, which may cause visual impairment 
or blindness.



163IDF Diabetes Atlas  |  9th edition

A
P

P
EN

D
IC

ES

S

Sampling frame

A list of the items, or people forming a population, from which a sample 
is taken.

Screening approach

A method used to make a diagnosis of a given disease or condition.

Secondary diabetes

Less common forms of diabetes, which arise as a consequence of 
other diseases or conditions (e.g. diseases of the pancreas such as 
cystic fibrosis).

Self-management

Management of or by oneself; the taking of responsibility for one’s own 
behaviour and well-being.

Shoulder dystocia

A complication that occurs during delivery when an infant’s shoulders 
become lodged in the mother’s pelvis, often because the baby is 
proportionately too big for the birth canal (cephalopelvic disorder, known 
as CPD).

Stroke

A sudden loss of function in part of the brain resulting from the 
interruption of its blood supply by a blocked or burst artery.

Sulphonylureas

Oral medications used for the treatment of type 2 diabetes. They work 
mainly by stimulating the cells in the pancreas to release more insulin.

T

Task-shifting

A process of delegation whereby tasks are moved, where appropriate, 
to less specialized health workers.

Thrush

A fungal infection typically of the skin or mucous membranes (often of 
the mouth or genitals) caused by Candida sp.

Type 1 diabetes

People with type 1 diabetes, who cannot produce enough insulin. The 
disease can affect people of any age, but onset often occurs in children 
or young people.

Type 2 diabetes

People with type 2 diabetes are compromised in their ability to use 
insulin to allow glucose to enter cells. Type 2 diabetes mellitus is much 
more common than type 1 and occurs mainly in adults, although it is 
now also increasingly found in children and young people.

U

UN languages

The official languages of the United Nations are Arabic, Chinese, English, 
French, Russian and Spanish.

Universal health coverage (UHC)

Also called universal coverage or universal care, it is a health care system 
that ensures that all people obtain the health services they need without 
suffering financial hardship when paying for them.

W

WHO global health

The Every Woman Every Child Global Strategy indicator and monitoring 
framework that includes 60 indicators from health and other sectors.
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