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Foreword

The International Diabetes Federation (IDF) is proud to
launch the 10 edition of the IDF Diabetes Atlas. We have
been publishing global estimates of the prevalence of
diabetes for just over 20 years. During this time, the
publication has established itself as the most cited and
trusted source on the global impact of diabetes and an
indispensable tool for diabetes advocacy. With each new
edition, the popularity of the publication grows. Each
edition is freely available online and downloaded more
than 250,000 times. The publication of the IDF Diabetes
Atlas 10" edition is timely, and its evidence and messages
are more relevant than ever.

I wish | could report that the past two decades have
witnessed decisive action to tackle diabetes and that the
rising tide of diabetes has finally turned. I wish | could
share news that universal health coverage has given more
than half a billion people living with diabetes worldwide
access to the care they need and can afford. | wish | could
declare that, 100 years after its discovery, therapeutic
insulin is now within reach of all those who need it to
survive. Alas, | cannot. Rather, | must repeat the message
that diabetes is a pandemic of unprecedented magnitude
spiralling out of control.

Globally, more than one in 10 adults are now living with
diabetes. Moreover, there is a growing list of countries
where one-in-five or even more of the adult population has
diabetes. Since the first edition in 2000, the estimated
prevalence of diabetes in adults aged 20—79 years has
more than tripled, from an estimated 151 million (4.6% of
the global population at the time) to 537 million (10.5%)
today. Without sufficient action to address the situation,
we predict 643 million people will have diabetes by 2030
(11.3% of the population). If trends continue, the number
will jump to a staggering 783 million (12.2%) by 2045.

The rising number of persons with diabetes is driven by
multiple factors — people are living longer and we have
higher quality data. However, much of the diabetes burden
remains hidden. Almost every time we find new and more
accurate data, our estimates have to be revised upwards.

The evidence presented in this edition will not cover the
impact of COVID-19 on people living with diabetes. This
impact will become clearer in subsequent editions. We
do know that the virus has placed an additional burden
on many with diabetes. We have seen that people living
with diabetes can be more susceptible to the worst
complications. There is concern that the current situation
may cause a rise in the prevalence of diabetes and its
complications over the coming years. We have yet to see
the impact of lockdowns, shielding and the potential risk
of COVID-induced diabetes on population health.

IDF Diabetes Atlas 2021 — 10TH EDITION www.diabetesatlas.org

Diabetes must be taken seriously not only by individuals
living with, or at high risk of, the condition but also

by healthcare professionals and decision-makers.
Diabetes remains a serious and growing challenge to
public health and places a huge burden on individuals
affected and their families. People living with diabetes
are at risk of developing several debilitating and life-
threatening complications, leading to an increased need
for medical care, reduced quality of life and premature
death. Globally, diabetes ranks among the top 10 causes
of mortality. Why is not enough being done to prevent
diabetes and its complications and provide the best
available care to people with the condition?

| believe there are some rays of hope. The centenary of
the discovery of insulin has attracted greater attention

to the diabetes cause. In April 2021, the World Health
Organization launched its Global Diabetes Compact,
marking an increased focus on diabetes. We pledged

our support to the development and implementation

of the Compact through our advocacy and awareness
activities. Soon after, a landmark Resolution highlighting
the importance of prevention, diagnosis and control of
diabetes was agreed by the World Health Assembly. These
are important steps towards addressing the continued
and rapid rise of diabetes prevalence, particularly in
countries that do not have a national diabetes plan or
coverage for essential health services.

There remain many countries for which we do not have
data or data of sufficient quality to complete the global
picture. The IDF Diabetes Atlas will continue to encourage
the development of high-quality diabetes data in all
countries to fill the gaps. More research is required to
generate solid evidence to improve understanding of

the impact of diabetes and inform national and global
health targets. IDF is committed to fostering further
epidemiological research in diabetes in collaboration with
aligned organisations and partners.

Our sincere hope is that this 10" edition of the IDF
Diabetes Atlas will help IDF members and the wider
diabetes community advocate for more action to identify
undiagnosed diabetes, prevent type 2 diabetes in people
at risk, and improve care for all people with diabetes.
United, the global diabetes community has the numbers,
the influence and the determination to bring about
meaningful change.

Professor Andrew Boulton
President 2020-2022
International Diabetes Federation

=
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For over two decades, the IDF Diabetes Atlas has been
a leading source of information on the global impact
of diabetes. Its widespread popularity and reach is
testament to its value for people with a personal or
professional interest in diabetes.

The 10™ edition of the IDF Diabetes Atlas reports a
continued global increase in diabetes prevalence,
confirming diabetes as a significant global challenge

to the health and wellbeing of individuals, families and
countries. It 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.

Estimating the global impact of diabetes is challenging as
raw data arises from country-specific studies conducted
using different methodologies. While some effort has
been made to standardise the approach to measuring
diabetes prevalence by the introduction of the World
Health Organisation (WHO) STEPwise approach, not

all countries have adopted it and the diabetes data
available remain not always of high quality and can

be heterogeneous, even within the same country. This

is further complicated by the various diagnostic tests
employed for the diagnosis of diabetes, the use of
differing diagnostic criteria (WHO vs American Diabetes
Association) and a range of diagnostic methodologies
(plasma or capillary glucose, hemoglobin A1c (HbA1c),
self-report). Other areas of potential divergence are the
sampling frames used, response rates achieved, age-
groups reported and geographical scope of each study.

It should also be noted that the diagnostic criteria for
diabetes used for estimations in the IDF Diabetes Atlas is
epidemiological, which differs from the criteria used for a
clinical diagnosis of diabetes that requires two abnormal
tests in the absence of signs and symptoms.

Our inability to provide comprehensive coverage of global
diabetes prevalence is also due to the sheer lack of data
in some parts of the world. In the gth edition of the IDF
Diabetes Atlas, only 144 out of 215 countries (67%) had
quality data derived from in-country studies. Estimates
for the remaining 71 countries were modelled from

other countries with similar characteristics, a necessary
compromise that allows the IDF Diabetes Atlas to present
a complete picture of prevalence for each country and
territory. For the 10t edition, we have introduced more
changes to improve the quality and relevance of our
estimates. We have removed the majority of studies
published before 2005. This means we now have fewer
data sources, but those included are more representative
of the current prevalence of diabetes. This loss of data
sources is offset somewhat by the inclusion of new data

from national population-based diabetes registries.
With the recent emergence of big data generally and
specifically in the area of diabetes, it was important for
the IDF Diabetes Atlas to stay abreast of the generation
of ‘real world, real time’ diabetes data and modify our
methodology to include it.

Previous editions of the IDF Diabetes Atlas have

used different sources of raw data, made different
assumptions, and focused on different metrics of burden.
Therefore, our estimates may vary across editions due to
improvements in methodology and data sources. This may
lead to unexpected changes in estimates for a country or
region that do not reflect a real change. This should be
taken into account when comparing estimates from the
10 edition with previous editions.

Forecasting future diabetes prevalence can be challenging
and the projections are only as good as the data inputs
which inform them. The IDF Diabetes Atlas takes the

view that simple predictions that only consider changing
distributions of age, sex and urban/rural residence are
likely to be the most robust. It is acknowledged that other
factors such as trends in obesity and overweight are
important when predicting diabetes prevalence. We have
plans to include these in the next edition.

The COVID-19 pandemic has dominated our lives over the
last 18 months, so it would have been remiss of the IDF
Diabetes Atlas not to address the relationship between
COVID-19 and diabetes. We have included a chapter that
summarises the data currently available globally and will
look to update it in future editions.

The 10" edition of the IDF Diabetes Atlas was produced
under unique circumstances. The pandemic delayed its
start, prohibited face-to-face contact with members of the
IDF Executive Office and imposed different and novel ways
of working. It would not have been possible without the
tireless commitment and efforts of the the Editorial Team
and members of the IDF Diabetes Atlas Committee, to
whom we are extremely grateful.

Professor Dianna Magliano
Chair

IDF Diabetes Atlas Committee
(10t Edition)

Professor Edward Boyko
Chair

IDF Diabetes Atlas Committee
(10t Edition)
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Map 1 Number of people with diabetes worldwide and per IDF Region in 2021—2045 (20—79 years)
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Diabetes is a major health issue that
has reached alarming levels. Today,
more than 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
morbidity and mortality, as well as diabetes-related
health expenditures at global, regional and national
levels. The IDF Diabetes Atlas also introduces readers
to the pathophysiology of diabetes, its classification
and its diagnostic criteria. It presents the global
picture of diabetes for different types of diabetes
and populations and provides information on
specific actions that can be taken, such as proven
measures to prevent type 2 diabetes and best
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. For every edition, 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,* and
more recently, by Sun et al.2 The majority of the data
sources used are population-based studies that have
been published in peer-reviewed journals. In this edition,
we have also included data from national diabetes
registries. With the establishment of electronic records
and national registries becoming more common, we
anticipate more data like these will be featured in the
future. 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.

The 10" edition confirms
that diabetes is one of the
fastest growing global
health emergencies of
the 21st century

Findings of the current 10t edition confirm that diabetes
is one of the fastest growing global health emergencies
of the 21st century (see Map 1). In 2021, it is estimated
that 537 million people have diabetes, and this number
is projected to reach 643 million by 2030, and 783
million by 2045. In addition, 541 million people are
estimated to have impaired glucose tolerance in 2021.
Itis also estimated that over 6.7 million people aged
20-79 will die from diabetes-related causes in 2021.
The number of children and adolescents (i.e. up to 19
years old) living with diabetes increases annually. In
2021, over 1.2 million children and adolescents have
type 1 diabetes. Direct health expenditures due to
diabetes are already close to one trillion USD and will
exceed this figure by 2030.

This IDF Diabetes Atlas 10™ edition also shows

that hyperglycaemia in pregnancy (HIP) affects
approximately one in six pregnancies. Another

cause for alarm is the consistently high percentage
(45%) of people with undiagnosed diabetes, which

is overwhelmingly type 2. This highlights the urgent
need to improve the ability to diagnose people with
diabetes, many of whom are unaware they have
diabetes, and provide appropriate and timely care for
all people with diabetes as early as possible.

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.

2 SunH, Saeedi P, Karuranga S, Pinkepank M, Ogurtsova K, Duncan
BB, et al. IDF Diabetes Atlas: Global, regional and country-level
diabetes prevalence estimates for 2021 and projections for 2045.
Diab Res Clin Pract. 2021 (in press).
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m The IDF Diabetes Atlas has provided essential information on the estimated

and projected global prevalence of diabetes for more than two decades

m It draws attention to the importance and growing impact of diabetes in all

countries and regions

A proud history of information
dissemination and advocacy

Since its first edition, published in 2000, the

IDF Diabetes Atlas has provided robust estimates of
the prevalence of diabetes by country, IDF Region and
globally. Since its second edition, published in 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 measures
aimed at improving the long-term consequences of all
types of diabetes, as well as the primary prevention of
type 2 diabetes.

In 2000, the global estimate of diabetes prevalence in the
20-79 year-old age group was 151 million, close to the
WHO estimate at the time (150 million).t The most recent
WHO estimate (2014) of 422 million people with diabetes
was also very close to the IDF estimate of 415 million
people with diabetes in 2015. Since then, IDF estimates
have indicated alarming increases in the number of
people living with diabetes (see Figure 1), more than
tripling the 2000 figure to the current (2021) estimate of
537 million.

For the first time, we are
able to present the impact of
type 1 and type 2 diabetes in
different stages of life

www.diabetesatlas.org

Our vision for the IDF Diabetes Atlas
10t edition

The 10" edition of the IDF Diabetes Atlas has two inter-
related objectives:

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

B Innovation and continued development for the 10"
edition including the utilisation of new methods and
incorporation of new data sources.

Multiple changes have been made to the epidemiological
methods used in preparing the 10" edition of the IDF
Diabetes Atlas. These are summarised in Chapter 2 and
are described in detail in a separate publication by Sun
et al.2 New data have been accessed and some topics
have been introduced for the first time (see ‘What’s new
in the 10t edition?’ 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 10" edition?

This year we have included a chapter on COVID-19
infection and diabetes which examines how diabetes
influences not only the risk of contracting COVID-19
infection, but also what effects diabetes has on the
clinical course of infection, including the need for
hospitalisation, ICU care, and mortality (Chapter 4).

For the first time, we are able to present type 1 and
type 2 diabetes prevalence in different stages of life.
The worrying emergence of type 2 diabetes in children
and adolescents has been recognised and is included
alongside type 1 diabetes in these age groups (Chapter
3). The number of adults over 20 living with type 1
diabetes has also been presented (Chapter 3).
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Figure 1 Estimates and projections of the global prevalence of diabetes in the 20-79 year age
group in millions (IDF Diabetes Atlas editions 1° to 10™)

Estimates of the global prevalence of diabetes in the 20-79 year Projections of the global prevalence of diabetes in the 20-79 year
age group (millions) age group (millions)
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In each edition of the
Atlas, we estimate diabetes
prevalence based on the
best quality data available
at the time of analysis

IDF Diabetes Atlas 2021 — 10TH EDITION www.diabetesatlas.org

Increased recognition of pre-diabetes has allowed us to
report recent data on its prevalence (Chapter 3).

Estimates of the incidence of diabetes are included,
recognising that, given many people with diabetes are
living longer, influences on prevalence are complex and
the global impact of diabetes is best assessed using
incidence as well as prevalence (Chapter 3).

The importance of the advocacy objective of the

IDF Diabetes Atlas and related materials is given
attention. For that purpose, a separate 10 Steps to Data-
driven advocacy is also available, serving as a stimulus
to the use of the IDF Diabetes Atlas data for advocacy
purposes to a broader audience.
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How to read this edition of the IDF
Diabetes Atlas

Although it might be tempting to focus solely on the
figures for a given country or IDF Region, other factors
should be considered when interpreting the IDF Diabetes
Atlas estimates and any differences from those given

in the previous edition. Possible reasons to account for
significant differences between the 9*" (2019) and 10t
edition (2021) figures are:

B Theinclusion of new studies for some countries with
in-country data sources in the previous edition.*

B Theinclusion of national diabetes registry data with
modification. Data on diagnosed diabetes from these
sources were adjusted to include both diagnosed and
an estimate of undiagnosed diabetes.

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

B While we may include several studies for one
country which all met inclusion criteria, in cases
where multiple serial surveys were available, only
the latest survey was included.

B The exclusion of studies conducted before 2005,
with the exception of cases when no other data
source is available. Since older studies probably
report a lower prevalence, the exclusion of these
studies may result in an estimate of prevalence
being higher than previous editions.

B Likewise, updating data sources with better
quality studies may result in a lower prevalence
than reports from previous years with less robust
methodology. Any change in prevalence within
individual countries could be due, in part, to these
methodological changes.

It must be stressed that any differences between the
9th and 10t edition estimates may be due to updating
of studies, rather than to real changes in diabetes
prevalence since the 9" edition in 2019. For example,
the 2019 estimate for a country might have been based
on a study conducted in 2005, but the 2021 estimate
was able to include a study published in 2020.

In each edition of the IDF Diabetes Atlas, we estimate
diabetes prevalence based on the best quality data
available at the time of analysis. It is important to
highlight that the diabetes figures presented in this
document are therefore estimates and thus changes
in the magnitude of prevalence of individual countries
from edition to edition should be treated with caution.

Limitations

B The definition of diabetes used in the IDF Diabetes
Atlas is based on an epidemiological definition
which requires abnormal blood glucose levels to
be detected on only one test compared to a clinical
diagnosis of diabetes which requires abnormal
blood glucose levels to be detected on two
separate tests.

B While we attempted to include only population-
based representative studies, all studies have
limitations and biases which require careful
interpretation. In some countries/territories where
territory-wide or population-based registers were
included, the estimate of prevalence was adjusted,
taking into consideration the proportion of people
with undiagnosed diabetes in that country/territory.

B When a country lacked any internal data, diabetes
prevalence was extrapolated from a country with
similar economy, language and demography. Such
extrapolations may represent a source of error.

B The urban and rural classifications are based on
how the individual data sources defined urban and
rural, rather than defined by the IDF analysis team.

References

1 KingH, Aubert RE, Herman WH. Global burden of diabetes,
1995-2025: prevalence, numerical estimates, and projections.
Diabetes Care. 1998 Sep; 21(9):1414—31.

2 SunH, Saeedi P, Karuranga S, Pinkepank M, Ogurtsova K, Duncan
BB, et al. IDF Diabetes Atlas: Global, regional and country-level
diabetes prevalence estimates for 2021 and projections for 2045.
Diab Res Clin Pract. 2021 (in press).

T Data sources used in this edition can be found at the
IDF Diabetes Atlas website: www.diabetesatlas.org.
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Key messages

Diabetes is a serious, chronic condition that occurs when the body cannot
produce enough insulin or cannot effectively use the insulin it does produce

Type 1 diabetes is the major type of diabetes in childhood but can occur at
any age. It cannot be prevented. People with type 1 diabetes require insulin
to survive

Type 2 diabetes accounts for the vast majority (over 90%) of diabetes
worldwide. Evidence exists that type 2 diabetes can be prevented or delayed,
and there is accumulating evidence that remission of type 2 diabetes may
sometimes be possible

‘Prediabetes’ is a term used increasingly to describe people with impaired
glucose tolerance and/or impaired fasting glucose. It indicates a higher risk
of developing type 2 diabetes and diabetes-related complications.

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

CAROL'S STORY
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What is diabetes?

Diabetes mellitus, more simply called diabetes, is

a serious, long-term (or “chronic”) condition that
occurs when raised levels of blood glucose occur
because the 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 it is converted into energy or stored. 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

Figure 1.1 Modified diagnostic criteria for diabetes!?

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

An 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), lower-limb amputation, and eye disease
(mainly affecting the retina) resulting in visual loss and
even blindness. However, if appropriate management of
diabetes is achieved, these serious complications can
be delayed or prevented altogether.

Diabetes
Should be diagnosed if ONE OR
MORE of the following criteria
are met

Impaired Glucose
Tolerance (IGT)
Should be diagnosed if BOTH of
the following criteria are met

Test

>7.0

0 mmol/L

Fasting plasma glucose

<7.0

mmol/L

(126 mg/dL) (126 mg/dL)

or and and if d

1) >11.1

mmol/L

>7.8 and ¢11.1
mmol/L
Two-hour plasma glucose
after 75g oral glucose load (oral

glucose tolerance test (OGTT)) (140-200 mg/dL)

(200 mg/dL)

or
>48
‘ mmol/mol

HbA1c (equivalent to 6.5%)

or

O

Random plasma glucose
in the presence of symptoms
of hyperglycaemia

Fasting is defined as no caloric intake for at least eight hours. 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).

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 two-hour postprandial plasma glucose test should be performed
using a glucose load containing the equivalent of 75-g anhydrous
glucose dissolved in water.

In the absence of symptoms of hyperglycaemia, two abnormal tests
are required for the diagnosis of diabetes mellitus.
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Type 1 diabetes

Type 1 diabetes is caused by an autoimmune process 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.> 4 The condition can develop at
any age, although type 1 diabetes occurs most frequently
in children and young adults. Type 1 diabetes is one of
the most common chronic diseases in childhood. Type 2
diabetes is also seen in older children and is increasing
in some countries as childhood overweight and obesity
become more common.

People with type 1 diabetes need daily insulin
injections to keep their blood glucose level within an
appropriate range. Without insulin, they would not
survive. However, with 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.

Figure 1.2 The typical symptoms of type 1 diabetes

O

Excessive thirst Frequent urination or

bedwetting

Blurred vision

tid

Sudden weight loss

A structured self-management plan comprising insulin
use, blood glucose monitoring, physical activity and

a healthy diet is especially difficult to follow in early
childhood and 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 from episodes where harmful
substances known as ‘ketones’ build up in the body
leading to 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,
suboptimal 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 delayed
or even missed entirely.

|ON

Constant hunger

Z
S

Lack of energy or fatigue

Diabetic ketoacidosis
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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.

A recent study of DKA rates at diagnosis of type 1 diabetes
in 13 high-income countries showed a pooled rate for
2006—2016 0f 29.9%.5 Prevalence ranged from 19.5% to
43.8%, and increased over time in three countries and
decreased in one. This situation has prompted campaigns
to increase awareness of type 1 diabetes among parents,
school teachers and healthcare professionals.6 The

latter include advocacy of ‘on-the-spot’ blood glucose
measurement in an unwell child with no obvious
diagnosis. In less-resourced countries, the frequency of
misdiagnosis and consequent death from DKA at onset

of type 1 diabetes is not known, but is likely to be very
substantial in some countries.”

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
particularly the monogenic types.

The incidence of type 1 diabetes varies around

the world, with some regions having much higher
incidences than others.8 Incidence has been increasing
in the great majority of countries studied, although
there is now evidence that this increase is tailing off or
has ceased in some high-income countries. The reasons
for this are unclear but the rapid increase over time is
most likely due to environmental changes.®

Type 2 diabetes

Type 2 diabetes is the most common type of diabetes,
accounting for over 90% of all diabetes worldwide. In

type 2 diabetes, hyperglycaemia is the result, initially, of
the inability of the body’s cells to respond fully to insulin,
a condition termed insulin resistance. With the onset of
insulin resistance, the hormone is less effective 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 may have symptoms similar to those
of type 1 diabetes but, in general, symptoms are 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
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as many as one-third to one-half of people with type

2 diabetes in the population may be undiagnosed.

If the diagnosis is delayed for a prolonged time,
complications such as visual impairment, poorly-
healing lower-limb ulcers, heart disease or stroke may
lead to the diagnosis.1o-11

The causes of type 2 diabetes are not completely
understood but there is a strong link with overweight,
and obesity, increasing age, ethnicity, and family
history. As with type 1 diabetes, contributors to type
2 diabetes risk are thought to include polygenic and
environmental triggers.

The cornerstone of type 2 diabetes management

is promoting a lifestyle that includes a healthy

diet, regular physical activity, smoking cessation
and maintenance of 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.12 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, alpha
glucosidase inhibitors, thiazolidinediones, dipeptidyl
peptidase 4 [DPP-4] inhibitors, glucagon-like peptide
1 [GLP-1] agonists and sodium glucose co-transporter
2 inhibitors). Insulin injections may be necessary to
control hyperglycaemia to recommended levels if non-
insulin medications fail to achieve glycaemic control.

Beyond controlling blood glucose levels, it is critically
important to manage blood pressure (BP) and blood
cholesterol (LDL-c) levels and to assess control of
these risk factors on a regular basis (at least annually).
Regular screening for the development of early diabetic
complications, such as kidney disease, retinopathy,
neuropathy, peripheral artery disease and foot
ulceration, will allow preventive treatments where
available to prevent the development and progression
of these complications. With regular check-ups and
effective lifestyle management, as well as medication if
required, 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
ageing, economic development and increasing
urbanisation, leading to more sedentary lifestyles and
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greater consumption of unhealthy foods linked with
obesity.13 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. Furthermore, there
are differences in the methodologies used and the general
quality of published observations.4

Nevertheless, it is clear that type 2 diabetes is
particularly prevalent in some groups such as Pima and
Navajo Native Americans, Aboriginal and Torres Strait
Islander people in Australia and Canadian First Nation
people, as well as 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.15 16

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
diabetes diagnostic threshold (see Figure 1.1). The
terms ‘prediabetes’, ‘non-diabetic hyperglycaemia’,”
and ‘intermediate hyperglycaemia’® are in use as
alternatives. The importance of IGT and IFG is three-fold:
first, they signify a higher risk of the future development
of type 2 diabetes;1¥-21 second, IGT and IFG indicate

an already heightened risk of CVD;22 23 and third, their
detection opens the door to interventions that can lead
to the prevention of type 2 diabetes.24 However, current
evidence on prevention relates to isolated IGT and
combined IGT and IFG but not, as yet, to isolated IFG.25

Progression from IGT and IFG to type 2 diabetes is
linked to glucose levels (judged by the extent of
hyperglycaemia) along with risk factors such as age and
weight.26 The cumulative incidence of type 2 diabetes
progression five years after diagnosis of IGT or IFG is
estimated to be 26% and 50%, respectively.20

Diagnostic criteria for diabetes

Most guidelines use the standard diagnostic criteria
proposed by IDF and the World Health Organization
(WHO) in Figure 1.1. The footnote in Figure 1.1 mentions
the American Diabetes Association (ADA) inclusion

of HbA1c as part of the diagnostic criteria of diabetes

Type 2 diabetes is the most
common type of diabetes,
accounting for over 90%
of all diabetes worldwide

and prediabetes. WHO supports the use of HbA1c 2
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.?”

Currently, WHO and IDF recommend the use of 75-gram
oral glucose tolerance test (OGTT) with measurement
of both fasting and two-hour plasma glucose to detect
IGT and IFG. However, there is accumulating evidence
favouring use of the one-hour 75-gram OGTT, which
may be a more sensitive method capable of identifying
intermediate hyperglycaemia.28

For type 2 diabetes, in the presence of symptoms (e.g.
polyuria, polydipsia and unexplained weight loss) the
diagnosis can be made based on: a random venous
plasma glucose concentration = 11.1 mmol/l or in the
absence of symptoms by a fasting plasma glucose
concentration = 7.0 mmol/l (whole blood = 6.1 mmol/I

or HbA1c = 6.5%). If elevated values are detected in
asymptomatic people, repeat testing, preferably with the
same test, is recommended as soon as practical on a
subsequent day to confirm the diagnosis.

Hyperglycaemia in pregnancy

According to WHO and the International Federation of
Gynaecology and Obstetrics (FIGO), hyperglycaemia in
pregnancy (HIP) can be classified as either pre-gestational
diabetes, gestational diabetes mellitus (GDM) or diabetes
in pregnancy (DIP).2%30 Pre-gestational diabetes includes
women with known type 1, type 2 or rarer forms of
diabetes before pregnancy. GDM may occur at anytime
during the antenatal period and is not expected to

persist postpartum.3? DIP applies to pregnant women
with hyperglycaemia that were first diagnosed during
pregnancy and meet WHO criteria of diabetes in the
non-pregnant state. DIP is best detected during the first
trimester.32 It has been estimated that most (75%—-90%)
cases of HIP are GDM.33

Overt symptoms of hyperglycaemia during pregnancy
are rare and may be difficult to distinguish from
normal pregnancy symptoms. As a result, an OGTT is
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Table 1.1 Diagnostic criteria in studies used for estimating hyperglycaemia in pregnancy3?

Fasting 1-hour
mg/dL mmol/L mg/dL

NDDG (USA)*
Carpenter Coustan (USA)* 95 5.3 180
CDA 95 5.3 191
WHO 1985 140 7.8 -
WHO 1999 126 7.0 -
IADPSG/ADAWHO/FIGO 92 5.1 180
(DIPSI non-fasting) - - -
NICE (UK) = 5.6 =

2-hour 3-hour

mmol/L mg/dL mmol/L mg/dL mmol/L
10.0 155 8.6 140 7.8
10.6 160 9.0 - -

- 140 7.8 - -

- 140 7.8 - -

10 153 8.5 - -

— — 7.8 — —

— — 7.8 — —

ADA = American Diabetes Association; NDDG = National Diabetes Data Group; CDA = Canadian Diabetes Association; DIPSI = Diabetes in
Pregnancy Society of India; WHO = World Health Organization; IADPSG = International Association of the Diabetes and Pregnancy Study Groups.
NICE = National Institute for Clinical Excellence; FIGO = International Federation of Gynaecology and Obstetrics

* after 5og glucose challenge test-if positive, uses 100g glucose load, at least two need to be positive

recommended for the screening for GDM for all women
between the 24th and 28th week of pregnancy, but for
high-risk women, screening should be conducted earlier
in pregnancy.34 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 the International
Association of the Diabetes and Pregnancy Study
Groups (IADPSG)/WHO35 36 and this has resulted in a
general increase in the overall prevalence of GDM.37
Typically, an OGTT is performed by measuring the
plasma glucose concentration while fasting and one
and two hours after ingesting 75-grams of glucose. For
diagnosing GDM, the criteria currently recommended
across the world are summarised in Table 1.1.

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 as pregnancy progresses.2®
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.
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GDM usually exists as a transient disorder during
pregnancy and resolves once the pregnancy ends.
However, pregnant women with hyperglycaemia

are at higherrisk of developing GDM in subsequent
pregnancies. In addition, the relative risk of developing
type 2 diabetes is particularly high at three—six years
after GDM and can occur under 40 years of age. The risks
remain markedly elevated thereafter.3” Considering the
high risk of early onset type 2 diabetes and the fact that
prior GDM increases the risk of cardiovascular disease
(CVD), with or without type 2 diabetes, any lifestyle
intervention should be started within three years after the
pregnancy in order to achieve the maximum benefit for
the prevention of diabetes.3”- 38 Babies born to mothers
with GDM also have a higher lifetime risk of obesity and
developing type 2 diabetes.??

Women with hyperglycaemia detected during pregnancy
are at greater risk of adverse pregnancy outcomes. These
include high blood pressure (including pre-eclampsia) 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, a
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medication review, intensive diabetes management and a
planned approach to pregnancy.

All women who have HIP — be it GDM, previously
undiagnosed DIP or existing and known diabetes

— require optimal antenatal care and appropriate
assistance with postnatal management. Women with
hyperglycaemia during pregnancy may be able to
control their blood glucose levels through a healthy
diet, weight management, 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 and/or oral medications) or
obstetric intervention is needed.

Other types of diabetes

The recently published WHO report on the classification of
diabetes mellitus4® 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 contribution 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 as it is often misdiagnosed as either
type 1 or type 2 diabetes.4!

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.42 Although rare, these
can serve as ‘human knockout models’, providing
insight into diabetes pathogenesis.43

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.4? Further distinction between the 14
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 genome-wide association studies, an increasing
number of monogenic forms of diabetes are being
discovered.42-44 Thus the true prevalence of these types
may be underestimated.

Diabetes can also arise as a consequence of other
conditions. These other specific types of diabetes are
listed below, according to the most recent WHO diabetes
classification.40

Figure 1.3. Other specific types of diabetes4

Diabetes caused by diseases of the
pancreas, such as pancreatitis,
trauma, infection, pancreatic cancer
and pancreatectomy

Diabetes due to endocrine disorders
that cause excess secretion of
hormones that antagonise insulin
(e.g. Cushing’s syndrome)

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)

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”.
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Key messages

B 219 data sources from 144 countries were selected to estimate diabetes
prevalence for the current IDF Diabetes Atlas

B Data sources come from countries which comprise over 93% of the global
population

W Other sources, such as registries, have also been included, but only after
rigorous scrutiny of their quality, just as for the peer-reviewed publications

B Future projections have been calculated using the United Nations population
predictions and degree of urbanisation. These predictions only take into
account changes in the distribution of age, sex and urban/rural residence
ratio
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Methods

Interpretation of estimates

Monitoring prevalence (the number of people with
diabetes at any one time divided by total population) and
incidence (new cases of diabetes over a period of time
divided by the total population from which cases arise)
are important indices of disease burden and useful for
monitoring the impact of preventive interventions.

In each edition of the IDF Diabetes Atlas, we estimate
diabetes prevalence based on the best quality data
available at the time of analysis as judged by the
international diabetes experts who comprise the IDF
Diabetes Atlas Committee. It is important to highlight
that the diabetes estimates presented in this edition
have varying degrees of uncertainty. Thus, these
estimates must be interpreted along with their
confidence intervals (Cl) where the true estimate may
lie anywhere between the upper and lower bounds. A
wide Cl indicates an imprecise estimate while a narrow
interval reflects more precision.

Depending on study design, sample size, type of
measurements performed, definitions and analysis
methods, these estimates can vary markedly between
studies and between countries as well as over time.
Therefore, changes in the magnitude of prevalence

of individual countries from edition to edition and
comparisons between countries should be treated with
caution. Additionally, predicted estimates for the future
are based only on projected changes in age, sex and
rural-urban residence location as defined by the UN.

Gathering and selecting data sources

The data used for the estimation of diabetes prevalence
in this edition of the IDF Diabetes Atlas were obtained
from a variety of sources. The vast majority were
extracted from peer-reviewed publications and national
health surveys including selected WHO STEPwise
approach to surveillance (WHO STEPS) studies. Data
from other official sources such as registries and
reports from health regulatory bodies were also used,
provided there was sufficient information to assess their
quality. Data sources with sufficient methodological
information on key areas of interest such as method of
diagnosis and representativeness of the sample were
also included. Given the importance of age as a major
determinant for diabetes prevalence, only studies with
at least three age-specific estimates were included.
Data sources published before 2005 were excluded,
except when a country lacked a more recent study.

In total, 41 WHO STEPS were included as data sources,

of which 13 were included for the 10™ edition of the IDF
Diabetes Atlas for the first time. WHO STEPS studies

that have been recently shown to overestimate diabetes
prevalence? were excluded from this edition of the

IDF Diabetes Atlas. Furthermore, territories that had a
population less than 50,000 were excluded. As a result,
this edition presents data for 215 countries and territories
compared to the previous edition, which had 211. The
territories added in this edition are American Samoa, Holy
See, Isle of Man, Mayotte and the Northern Mariana Islands.

Map 2.1 Countries and territories with in-country data sources on diabetes

M Countries with in-country
data sources
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In addition, data sources published between January
2019 and December 2020 were screened and added to
the existing database if they met the inclusion criteria
mentioned below. This added 81 data sources from 67
countries to the existing database (Map 2.1).

To evaluate the quality of available data, each data
source was scored, as in previous /DF Diabetes Atlas
editions, using an analytical hierarchy process (AHP)3
taking into account the criteria mentioned in Figure 2.1.
In this table, the classification possibilities for each of
the criteria are presented, arranged from highest to the
lowest degree of preference. In total, 219 out of 860
included data sources (25.5%) published since 2005
met the rigorous inclusion criteria or were included by
expert consensus for this 10" edition.

Figure 2.1 Classification of diabetes data sources

[==  Method of diabetes diagnosis

B Oral glucose tolerance test (OGTT)
Fasting blood glucose (FBG)
Haemoglobin A1ic (HbA1c)
Self-reported diabetes
Medical record or clinical diagnosis

{05 Sample size

Equal to or greater than 5,000 people
B 1,500 t0 4,999 people

B 700 1t0 1,499 people

B Lessthan 700 people

@ Representativeness of study sample
Nationally representative
B Regionally representative
B Locally representative
B Ethnic (or other) specific
group representative

Age of the data source
(i.e. time since study conducted)
B Lessthan gyears
B 5togyears
B 10to19years
B 20 ormore years

Type of publication
B Peer-reviewed publication
B National health survey
B Other official report or publication
by a health regulatory body
B Unpublished study

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-reported).

Estimating diabetes prevalence and
projections for the future

After the selection of data sources, the reported age- and
sex-specific data in each data source were smoothed
using a logistic 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
prevalence estimated from various data sources, with each
weighted by the quality score based on the AHP scoring.
This permitted the higher quality studies to contribute
more to the final country estimate. The details of the
logistic regression model are described in a previous
publication4 and any changes and development of the
methods are summarised more recently by Sun et al.5

For each country, the age- sex- and urban/rural-specific
diabetes estimates were generated. For studies that did
not present results stratified by urban and rural area, the
estimated ratio of urban to rural prevalence of disease
from the original data or United Nations Population
Division (UNPD)$ approximation was used to distribute
the results by urban and rural prevalence. Prevalence
estimates were then aggregated to produce estimates
for the seven IDF Regions and countries in the four World
Bank income classification categories.

The 2021 population data from the UNPD were used in
estimating the number of people with diabetes for each
nation. In order to project diabetes estimates forward

to the years 2030 and 2045, population projections

for 2030 and 2045 from the UNPD for each nation were
used. The 2030 and 2045 diabetes projections assume
that diabetes prevalence does not change for each age
group, but take into account the changes in population
age structure and degrees of urbanisation.” This approach
is likely to underestimate future diabetes prevalence as

it does not take into account changes in prevalence of
obesity and other risk factors that might result in a higher
diabetes incidence.

T Data sources used in this edition can be found at the
IDF Diabetes Atlas website: www.diabetesatlas.org.
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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. Increases or decreases in diabetes
prevalence in specific countries in this edition compared
to the previous editions of the IDF Diabetes Atlas may be
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

One third of countries or territories with more than
50,000 habitants (71 countries out of 215 countries or
territories, 33%) 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 ethnicitys, language®, World Bank income
classification® and geographic location.

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 (Appendices) and Map 2.1. The necessity of
extrapolation emphasises the importance of conducting
high quality studies worldwide 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 jack-knife analysis of the sensitivity of the global
prevalence estimate to the study selection process and
a simulation study to access raw data uncertainty.

The confidence interval for each age group, sex and
country was constructed based on combining the
minimum and maximum for simulation analyses and the
study selection jackknife analyses. These procedures
are described more fully elsewhere.>

Standardisation of estimates

It is important to appreciate that the IDF Diabetes Atlas
data is standardised to two different populations and
both types of standardised estimates are referred to in
the forthcoming chapters.

The total numbers of persons with diabetes, IGT and
IFG for each country were calculated by applying

the calculated age-, sex- and urbanisation- specific
prevalence rates to that country’s 2021 age-, sex- and
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urban/rural setting distribution as estimated by the United
Nations Population Prospects 2019 Revision.é 11

This provides a prevalence estimate standardised to the
national population, as indicated in the table and figure
footnotes: ‘standardised to each national population’.
This method was used to produce individual country
standardised diabetes prevalence estimates. However,
to permit comparison of diabetes prevalence between
countries, additional ‘comparative’ estimates were also
calculated.

These were produced by standardising 2021 prevalence
estimates from each country to the age structure of

an estimated UN world population. They are referred

to as ‘comparative prevalence’ and indicated with

a footnote: ‘standardised to world population’. This
latter standardisation approach removes the effect of
differences in the age structure between countries. The
comparative diabetes prevalence in 2030 and 2045 was
calculated using the UN projected global age structures
for 2030 and 2045, respectively.s

Estimating undiagnosed diabetes prevalence

The early detection of diabetes and initiation of
treatment is extremely important in the management of
diabetes and prevention of complications. The longer
a person has diabetes but remains undiagnosed, the
greater the risk of developing complications. People
are defined as having undiagnosed diabetes when
their blood glucose levels would satisfy the diagnostic
criteria for diabetes, but the diagnosis has not been
confirmed by a doctor.

Population-based scientific studies allow us to estimate
the prevalence of undiagnosed diabetes worldwide.

A sample of the population is surveyed to assess how
many people have diabetes. Those who say they do
not have diabetes are then tested. This helps establish
the total prevalence of people already diagnosed with
diabetes, and those who tested positive for diabetes
in this population sample. The number of undiagnosed
people as a proportion of the total number of people
living with diabetes is then extrapolated to calculate
country-level estimates for undiagnosed diabetes. The
proportion of undiagnosed diabetes may differ greatly
across countries with different access to healthcare,
with less access likely related to a higher proportion
with this undiagnosed condition.

Itis important to keep in mind that diagnostic tests are
based on different biochemical processes and often yield
different results.2 Common tests, such as an oral glucose
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Map 2.2 Countries and territories with data sources on the proportion of adults (2079 years)

with previously undiagnosed diabetes

M Countries with in-country
data sources

tolerance test (OGTT), fasting blood glucose (FBG) or a
haemoglobin A1c (HbA1c) test detect different subgroups
of people with diabetes and those groups only partially
overlap. While this means studies may report different
proportions of undiagnosed people, any diagnostic
method for diabetes even if it is not able to detect all
cases, can be useful in detecting diabetes earlier.

For this edition of the IDF Diabetes Atlas, we have
assembled all published studies reporting undiagnosed
diabetes that met defined selection criteria, regardless
of the way diabetes was detected. The average of the
estimates was calculated for countries that reported
data on estimates of undiagnosed diabetes. However,

in countries without in-country data sources, the
undiagnosed proportion was approximated by the
average of the estimates from countries with data sources
within the same IDF Regions and World Bank Income
Group (Map 2.2). Further details of this methodology can
be found in previous IDF publications.13

Estimating 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 the 10t Edition of
the IDF Diabetes Atlas Type 1 Diabetes in Children
and Adolescents Special Interest Group, using
methodology from the gth Edition of the IDF Diabetes

Atlas as previously described?4, along with published
prevalence data, when available.

The scientific literature was searched, without language
restrictions, for data sources that contained population-
based studies on the incidence of type 1 diabetes (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 study: recent,
population-based studies, high (290%) 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.

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 0—14 and
15—19 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, there was a need to adjust prevalence
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estimates derived from the incidence rates to allow
for case fatality, particularly in low-income countries.
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) using

a relationship derived in a systematic review of
mortality studies in children with type 1 diabetes.1415
IMR data were obtained from the WHO Global Health
Observatory data repository.6 For countries not
included in the repository, the Central Intelligence
Agency World Factbook??, UN country profile18 or
IndexMundi®® were used.

A search was also made for type 1 diabetes prevalence
studies in children and adolescents. Studies were
required to have no data older than the year 2000, have
sound, clearly-defined methodology where prevalence
was measured rather than imputed from incidence, be
country-wide or from a representative part of a country,
have ascertainment estimated at 290%, and be within
five years of the dates of an incidence study.

Publications from 12 countries were found and these
published prevalence results were used in place of the
calculated prevalence method for these countries.

Estimating the incidence and prevalence of
youth-onset type 2 diabetes

Youth-onset type 2 diabetes, broadly defined as

type 2 diabetes when diagnosed under 20 years

of age, is increasingly recognised as an emerging
chronic disease in children and adolescents. However,
nationally representative epidemiologic data to
monitor the occurrence of youth-onset type 2 diabetes
are lacking in many regions — most notably in sub-
Saharan Africa.

There are many challenges to collecting good quality
data on youth-onset type 2 diabetes, in particular the
categorisation of diabetes types, given the overlap

in clinical presentations of type 2 diabetes, type 1
diabetes and monogenic diabetes.

The comparison of youth-onset type 2 diabetes
incidence and prevalence within and across countries
and by time period is difficult due to differences in
methods of case ascertainment and completeness,
variation of age ranges reported as youth-onset, and
varying quality of information. The proportion of youth
with undiagnosed type 2 diabetes across different
regions may also impact the overall epidemiology of
youth-onset type 2 diabetes.

Map 2.3 Countries and territories with data sources on impaired glucose tolerance in adults (2079 years)

M Countries with in-country
data sources
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Map 2.4 Countries and territories with selected data sources on hyperglycaemia in pregnancy (adults 20-49 years), 2021

M Countries with in-country
data sources

Estimating the prevalence of impaired glucose
tolerance and impaired fasting glucose

Data sources for impaired glucose tolerance (IGT)

and impaired fasting glucose (IFG) prevalence were
identified and selected according to criteria previously
described (See Chapter 1). The urban and rural IGT and
IFG prevalence ratios were calculated according to the
weighted average of the ratios reported in various data
sources from seven IDF Regions and the World Bank
country classifications by income.

A logistic regression model was used to estimate the
prevalence of IGT and IFG by country. The number of
studies that satisfied the selection criteria was limited
to 57 studies (from 48 countries) for IGT and to 49
studies (from 44 countries) for IFG. The prevalence
estimates for the remaining countries were extrapolated
from countries deemed to be similar, as for total
diabetes prevalence (Map 2.3).

Estimating the prevalence of hyperglycaemia
in pregnancy

Data sources reporting age-specific prevalence of
gestational diabetes mellitus (GDM) and diabetes first
detected in pregnancy were searched2° and selected
according to the criteria described previously.2t UN
fertility projections22 and IDF estimates of diabetes
were used to calculate the total percentage of live births
affected by hyperglycaemia in pregnancy (HIP).

All 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 which met our pre-defined
threshold were then selected to calculate country-level
estimates. For this edition of the IDF Diabetes Atlas,

58 studies from 47 countries were used to estimate
country-level, age-specific prevalence of HIP using a
generalised linear regression model (Map 2.4). The
detailed methods for estimation of prevalence of HIP
have been described previously.2

It should be noted that the method for selecting data
sources was updated in the gth edition of the IDF
Diabetes Atlas. Thus, any comparison of the prevalence
estimates from the 9" and 10" editions with those of
previous editions must be viewed with caution. The
changes in the selection of data sources include:

B International Association of Diabetes and Pregnancy
Study Group (IADPSG) diagnostic criteria have
been given more weight in this edition compared to
previous editions.

B Anew criterion, termed “screening approach”,
has been added that includes the following options:
universal one step, selective, two or more steps,
and selective two or more steps.
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Map 2.5 Countries and areas with data sources on impaired fasting glucose in adults (20-79 years), 2021

&
»

M Countries with in-country
data sources

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 sex2?3, 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 2021. Relative risks attributable
to diabetes are derived from cohort studies comparing
death rates in those with and without diabetes.24 25
This method of estimating diabetes-related mortality is
described in more detail elsewhere.26-28

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:

B /DF Diabetes Atlas estimates of diagnosed and
undiagnosed diabetes prevalence for each country
and for each age and sex sub-group, stratified by
rural and urban setting.

B UN population estimates for 2021 and UN
population projections for 2030 and 2045.

B WHO global health expenditures per capita for 2018
(latest available data).

B Theratios of health expenditures for people with diabetes
compared to people without diabetes, stratified by
age, sex, rural versus urban setting, diagnosed and
undiagnosed diabetes, and income per IDF Region.

IDF Diabetes Atlas 2021 — 10TH EDITION www.diabetesatlas.org

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.
The definition includes health expenditures from both
public and private sources.?? 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.3°

Another critical component of the analyses is the

ratio of health expenditures 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 refined by the
work of Bommer et al. (2017)3?, providing estimates for
this ratio with much more specificity in relation to age,
sex, rural versus urban setting, whether diabetes is
diagnosed, region, and income levels of countries.

The diabetes-related health expenditure estimates are
presented in US dollars (USD), and in international
dollars (ID), as well as a percentage of total health
expenditures and of gross domestic product (GDP). IDs
account for local purchasing power and facilitate direct
cross-country comparisons of health expenditures.
Health expenditures for diabetes as a percentage of
total health expenditures and of GDP reflect the direct
economic burden of diabetes to a national economy.
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B Anestimated 537 million adults aged 20-79 years are currently living with
diabetes. This represents 10.5% of the world’s population in this age group

B The total number is predicted to rise to 643 million (11.3%) by 2030 and to
783 million (12.2%) by 2045

B An estimated 240 million people are living with undiagnosed diabetes
worldwide, meaning almost one-in-two adults with diabetes are unaware
they have the condition

B Almost 90% of people with undiagnosed diabetes live in low- and middle-
income countries

B In Africa, South-East Asia and the Western Pacific more than half of people
with diabetes are undiagnosed

M Over 1.2 million children and adolescents have type 1 diabetes. Over half
(54%) are under 15 years of age

B The incidence of diabetes was stable or declined in the period from 2006
to 2017 in over 70% of mainly high-income populations, according to a
systematic review of the literature

B Over 80% of countries reported declining or stable diabetes incidence
since 2010
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In this 10th edition of the IDF Diabetes Atlas, the An estimated 537 million adults aged 20—79 years
prevalence of diabetes is estimated for the year 2021 worldwide (10.5% of all adults in this age group) have
and projected to the years 2030 and 2045. The diabetes diabetes. By 2030, 643 million, and by 2045, 783 million
estimates are for adults aged 2079 years, and include adults aged 20—79 years are projected to be living with
both type 1 and type 2 diabetes, as well as diagnosed diabetes. Thus, while the world's population is estimated
and undiagnosed diabetes. to grow 20% over this period, the number with diabetes is

estimated to increase by 46% (Map 3.1, Table 3.1, Map 3.2).

Map 3.1 Estimated total number of adults (2079 years) with diabetes in 2021
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Table 3.1 Estimated total number of adults (20-79 years) with diabetes in 2021, 2030 and 2045

Total world population 7.9 billion 8.6 billion 9.5 billion
Adult population (20-79 years) 5.1 billion 5.7 billion 6.4 billion
Diabetes (20-79 years)

Prevalence’ 10.5% 11.3% 12.2%
Number of people with diabetes 536.6 million 642.7 million 783.2 million
Number of deaths due to diabetes 6.7 million - -

Total health expenditure due to diabetes’ USD 966 billion USD 1,028 billion USD 1,054 billion
(2021 USD)

Hyperglycaemia in pregnancy (20-49 years)

Proportion of live births affected 16.7% - -
Number of live births affected 21.1 million - -

Impaired glucose tolerance (20-79 years)

Prevalencel 10.6% 11.0% 11.4%
Number of people with impaired glucose tolerance ~ 541.0 million 622.7 million 730.3 million
Impaired fasting glucose (20-79 years)

Prevalence 6.2% 6.5% 6.9%
Number of people with impaired glucose tolerance  319.0 million 369.7 million 440.8 million
Type 1 diabetes (0-19 years)

Number of children and adolescents with 1.2 million - -

type 1 diabetes

Number of newly diagnosed cases each year 184,100 - -

i Prevalence is standardised to each national population for the respective year
ii Health expenditure for people with diabetes is assumed to be on average two-fold higher than people without diabetes
iii Prevalence is standardised to world population for the respective year
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Diabetes prevalence in 2021 and projections to Our projections show a growth of 16% in the expected

2030 and 2045 (20-79 years)

The estimates in this 10th edition of the IDF Diabetes
Atlas are provided for 215 countries and territories,
grouped into the seven IDF Regions: Africa (AFR),

Europe (EUR), Middle East and North Africa (MENA), populations.

prevalence of diabetes due to ageing of the population.
The greatest percentage increase from 2021 to 2045

in comparative prevalence is estimated to occur

in middle-income countries due to their ageing

North America and Caribbean (NAC), South and Central On the other hand, it is estimated that 94% of the
America (SACA), South-East Asia (SEA) and the Western increase in the number of people with diabetes by 2045
Pacific (WP). In total, 219 data sources from 144 will occur in low and middle-income countries, where

countries were included in the analysis.!

population growth is expected to be greater (Table 3.2).

Table 3.2 Number of adults (20—79 years) with diabetes per World Bank income classification in 2021 and 2045

R R

World Bank income Number of Diabetes Comparative Number of Diabetes Comparative

classification people with prevalence diabetes people with prevalence' diabetes
diabetes (%) prevalence’ diabetes (%) prevalence'
(millions) (%) (millions) (%)

World 536.6 10.5% 9.8 783.2 12.2% 11.2

High-income countries 103.9 11.1% 8.4 117.7 12.4% 10.3

Middle-income countries 414.0 10.8% 10.5 623.3 13.1% 12.0

Low-income countries 18.7 5.5% 6.7 42.2 6.1% 7.0

Number of deaths due 6.7 million - -

to diabetes

i Prevalence is standardised to each national population for the respective year
ii Prevalence is standardised to world population for the respective year
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Map 3.2 Estimated age-adjusted comparative prevalence of diabetes in adults (2079 years) in 2021
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Age distribution

Diabetes estimates for 2021 show increasing prevalence
of diabetes by age. Similar trends are predicted for
2045. Prevalence is lowest among adults aged 20-24
years (2.2% in 2021) (Figure 3.1). Among adults aged
75—79 years diabetes prevalence is estimated to be
24.0% in 2021 and predicted to rise to 24.7% in 2045.
The aging of the world's population will produce an
increasing proportion of those with diabetes being over
the age of 60 years.

Gender distribution

The estimated prevalence of diabetes in women aged
20-79 years is slightly lower than in men (10.2% vs
10.8%). In 2021, there are 17.7 million more men than
women living with diabetes. (Figure 3.2).

Figure 3.1 Number of people with diabetes in adults (20—79 years) by age group in 2021 (columns) and estimated

prevalence' across age groups in 2045 (black line)
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Figure 3.2 Prevalence' of diabetes among men and women (20-79 years), 2021
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Urban and rural distribution

In 2021, more people with diabetes live in urban
(360.0 million) than in rural (176.6 million) areas — the
prevalence in urban areas being 12.1% and in rural
areas 8.3%. The number of people with diabetes living
in urban areas is expected to increase to 596.5 million
in 2045 (Figure 3.3), as a result of global urbanisation.
By 2045, the predicted prevalence of diabetes in
urban areas is estimated to increase to 13.9%, due to
population ageing.

Regional distribution

As explained in Chapter 2, age is a major determinant of
diabetes risk. Thus, comparative prevalence estimates
and projections have been used to allow comparisons

at IDF regional and country levels. The MENA Region has
the highest comparative prevalence of diabetes (18.1%)
in people aged 20—79 years in 2021. This estimate is
expected to increase, with the MENA Region continuing to

have the highest comparative prevalence in 2045 (20.4%).

The AFR Region currently has the lowest comparative
prevalence (5.3%), which can be partially attributed

to low levels of urbanisation and low prevalence of
overweight and obesity. Its prevalence is estimated to
rise from 4.5% in 2021 t0 5.2% in 2045, an increase of
smaller magnitude than in other IDF regions (Table 3.3).
This is likely to be an underestimate given the rapid
urbanisation and expected changes in lifestyles and
ecosystems in this region.
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Figure 3.3 Number of people with diabetes in adults
(20-79 years) living in urban and rural areas in 2021
and 2045
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The countries with the largest numbers of adults with
diabetes aged 2079 years in 2021 are China, India
and Pakistan. They are anticipated to remain so in 2045
(Table 3.4). The countries that have the highest number
of people with diabetes do not necessarily have the
highest prevalence.

The highest comparative diabetes prevalence rates

in 2021 are reported in Pakistan (30.8%), French
Polynesia (25.2%) and Kuwait (24.9%) (Table 3.5). These
countries are also expected to have the highest overall
comparative diabetes prevalence in 2045, with figures
in Pakistan reaching 33.6%, Kuwait 29.8% and French
Polynesia 28.2%.
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Table 3.3 Prevalence of diabetes in adults (20-79 years) in IDF Regions in 2021 and 2045, ranked by 2021
age-adjusted comparative diabetes prevalence

e e

Rank IDF Region Number of Diabetes Comparative Number of Diabetes Comparative
people with prevalence diabetes people with prevalence' diabetes
diabetes (%) prevalence’ diabetes (%) prevalence'
(millions) (%) (millions) (%)

World 536.6 10.5 9.8 783.2 12.2 11.2

1 MENA 72.7 16.2 18.1 135.7 19.3 20.4

2 NAC 50.5 14.0 11.9 62.8 15.2 14.2

3 SEA 90.2 8.7 10.0 151.5 11.3 11.3

4 WP 205.6 11.9 9.9 260.2 14.4 11.5

5 SACA 32.5 9.5 8.2 48.9 11.9 9.8

6 EUR 61.4 9.2 7.0 69.2 10.4 8.7

7 AFR 23.6 4.5 5.3 54.9 5.2 5.6

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 Prevalence is standardised to each national population for the respective year
ii Prevalence is standardised to world population for the respective year

Table 3.4 Top 10 countries or territories for number of adults (20—79 years) with diabetes in 2021 and 2045

N

Rank Country or territory Number of people Rank Country or territory Number of people
with diabetes with diabetes
(millions) (millions)

1 China 140.9 1 China 174.4

2 India 74.2 2 India 124.9

3 Pakistan 33.0 3 Pakistan 62.2

4 United States of 32.2 4 United States of 36.3

America America

5 Indonesia 19.5 5 Indonesia 28.6

6 Brazil 15.7 6 Brazil 23.2

7 Mexico 14.1 7 Bangladesh 22.3

8 Bangladesh 13.1 8 Mexico 21.2

9 Japan 11.0 9 Egypt 20.0

10 Egypt 10.9 10 Turkey 13.4
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Table 3.5 Top 10 countries or territories with age-adjusted comparative diabetes prevalence in adults (20-79 years)
in 2021 and 2045

T,

Rank Country or territory Comparative Rank Country or territory Comparative
diabetes prevalence’ diabetes prevalence’
%) (%)

1 Pakistan 30.8 1 Pakistan 33.6

2 French Polynesia 25.2 2 Kuwait 29.8

3 Kuwait 24.9 3 French Polynesia 28.2

4 New Caledonia’ 23.4 4 Mauritius 26.6

5 Northern Mariana 23.4 5 New Caledonia' 26.2

Islands®
6 Nauru’ 23.4 6 Northern Mariana 26.2
Islandsf

7 Marshall Islands 23.0 7 Nauru' 26.2

8 Mauritius 22.6 8 Marshall Islands 26.0

9 Kiribati 22.1 9 Kiribati 241

10 Egypt 20.9 10 Egypt 23.4

i Prevalence is standardised to world population for the respective year
ii Countries without in-country data sources. Estimates are extrapolated

Undiagnosed diabetes Regional disparities in undiagnosed diabetes

Globally, 87.5% of all undiagnosed cases of diabetes are
in low and middle-income countries, with low-income
countries having the highest proportion undiagnosed
(50.5%). However, even in high-income countries,
almost a third (28.8%) of people with diabetes have not
been diagnosed (Table 3.6).

There were 111 available data sources on the prevalence
of undiagnosed diabetes, representing 68 countries. For
countries with either low-quality or no in-country data
on undiagnosed diabetes (147 countries, 68.4%), the
prevalence of undiagnosed diabetes was estimated
(see Chapter 2).

In 2021, almost one-in-two (44.7%; 239.7 million) adults Table 3.6 Adults (2079 years) with undiagnosed
living with diabetes (20-79 years old) were found to be diabetes by World Bank income classification in 2021
unaware of their status. It is fundamental for people with
diabetes to be diagnosed as early as possible to prevent
or delay complications, avoid a premature death and
improve quality of life. A serious concern is that people
with diabetes diagnosed later, rather than earlier, are

World Bankincome | Proportion Number of people

classification undiagnosed (%) with undiagnosed
diabetes (million)

likely to use more healthcare services due to greater High-income 28.8 29.9

likelihood of diabetes complications, placing an added countries

burden on healthcare systems already under pressure.? Middle-income 48.4 2004
countries

Low rates of clinical diagnosis of diabetes are often a result Low-income 50.5 05

of insufficient access to healthcare and lower capacity in countries

existing health systems.3 Inexpensive screening strategies
using validated diabetes risk scores, combined with
diagnostic tests# are, therefore, urgently needed to identify
people with diabetes earlier and to expand coverage of
preventive counselling, diagnosis and clinical care.
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Large regional differences exist in the proportion

of diabetes that was undiagnosed. The highest
proportions were in Africa (53.6%), the Western Pacific
(52.8%) and South-East Asia (51.3%), respectively
(Table 3.7). These parts of the world include significant
rural areas that may result in difficulty in identifying
undiagnosed diabetes due to limited resources, poor
access to healthcare services and the prioritisation

of other health issues. The lowest proportion of
undiagnosed diabetes was found in the North America
and Caribbean Region (24.2%) (Table 3.7).

Table 3.7 Adults (20-79 years) with undiagnosed
diabetes in IDF Regions in 2021, ranked by proportion
undiagnosed

Rank | IDF Region Proportion Number of people
undiagnosed with undiagnosed
(%) diabetes (million)

World 44.7 239.7

1 AFR 53.6 12.7

2 WP 52.8 108.7

3 SEA 51.3 46.2

4 MENA 37.6 27.3

5 EUR 35.7 21.9

6 SACA 32.8 10.7

7 NAC 24.2 12.2

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

The number of people with undiagnosed diabetes
varies by country (Map 3.3). However, the countries
with the highest number of people with undiagnosed
diabetes are those with the largest number of people
with diabetes: China, India and Indonesia (Table
3.8). Among countries that have conducted their
own surveys, Mozambique, Uzbekistan, Indonesia
and Afghanistan have the highest proportion of
undiagnosed diabetes.

Table 3.8 Top 10 countries or territories for the
number of adults (20-79 years) with undiagnosed
diabetes in 2021

Rank | Country or Number of Proportion
territory people with undiagnosed (%)
undiagnosed
diabetes,
(millions)
1 China 72.8 51.7
2 India 39.4 53.1
3 Indonesia 14.3 73.7
4 Pakistan 8.9 26.9
5 Egypt 6.8 62.0
6 Mexico 6.7 47.5
7 Bangladesh 5.7 43.5
8 Brazil 5.0 31.9
9 Japan 5.0 45.5
10 United States 4.0 12.5
of America
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Map 3.3 Proportion of adults (20-79 years) with undiagnosed diabetes by country in 2021
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Variation in diagnosed diabetes among countries is
often linked to several factors, including genetics,
social and economic conditions, performance of the
local health system, and general awareness about
diabetes among the public and health professionals.
In total, only 68 of the 215 countries and territories

with estimates in the Atlas had reliable in-country data.

A greater number of high-quality population-based
studies that include diabetes measured by blood test
are urgently needed to improve estimates and allocate
resources toward diagnosis.

Almost one in two adults with diabetes are unaware
they have the condition. Globally, an estimated 240
million people are living with undiagnosed diabetes.
There is a clear need to detect diabetes early and
initiate action to prevent complications. Healthcare
systems everywhere need to provide the quality

of care necessary to support the person beyond
diagnosis. Unfortunately, continuous and affordable
access to treatment and education remains a major

problem in many areas, especially in low and middle-

income countries.
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Almost 1 in 2 adults
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Diabetes incidence

The main focus of the IDF Diabetes Atlas has been to

track the global impact of diabetes using prevalence.
However, increasing prevalence does not always mean
that the risk of developing diabetes is rising. Prevalence
can increase simply because people with diabetes receive
better medical care and live longer. Therefore, it is also
important to look at incidence — the rate at which new
cases of diabetes are occurring. Unfortunately, while
incidence has been the standard reporting metric for type
1 diabetes, the number of published studies reporting the
incidence of type 2 diabetes is relatively small.

Two significant reports on the global incidence of
diabetes have been published recently. The firstis a
systematic review which searched the literature for
studies reporting trends in diabetes incidence up until
December 2017.5 The majority of studies reported that
diabetes incidence increased from the 1990s to the mid-
2000s, but over the period 2006—2014, incidence was
either stable or decreasing in 66% of the populations.
This systematic review has now been extended to
August 2020, to include nine additional publications.
Of the 45 populations reporting incidence trends over
2006-2017, 71% showed declining or stable incidences.

The second study is a multi-country analysis of diabetes
incidence trends from high and middle-income settings.6
Diabetes incidence data were assembled from diabetes
registries, administrative data, health insurance and

one health survey: 24 data sources across 21 countries.
Data were then aggregated by five-year age groups and
sex, and analysed using age-period-cohort models with
smooth age effects, standardised to the 2010 EU standard
population (Figure 3.4). Among the 24 data sources,
Ukraine, Singapore, and Lithuania showed increasing
incidence across their entire reporting period. Israel
(Maccabi Healthcare Services) showed a small rise in
some of the more recent years, having shown decreasing
incidence in earlier years.

The data from Kaiser Permanente Northwest showed
incidence increasing, followed by a fall until 2006 and
then increasing until the end of the reporting period. All of
the remaining data sources showed decreasing or stable
incidence from around 2010 onwards. Annual changes in
incidence before and after 2010 for each data source are
shown in figure 3.5. Among those data sources reporting
afallinincidence after 2010, the annual reduction in
incidence ranged from 1.1% to 10.8%. Among the data
sources reporting a rise after 2010, the annual rise in
incidence ranged from 0.9% to 5.6%. Since these data are
mainly from administrative sources, the findings are only

for diagnosed diabetes and thus incidence trends

in undiagnosed diabetes remain uncertain. Further, there
was significant heterogeneity in the way the centres
diagnosed diabetes. Lastly, there were no data from low-
income countries and thus the findings inform us about
trends in diabetes incidence in some high and middle-
income countries only.

In conclusion, the incidence of type 2 diabetes may
be falling or stable in many high-income countries.
While these findings may hint at the success of
prevention strategies implemented in many countries,
other factors, such as changes in diabetes screening
over time and the introduction of HbA1c for diabetes
diagnosis, may have played a role.

Figure 3.4 Trends in annual incidence of diagnosed
diabetes, adapted from Magliano et al®
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Age- and sex-standardised incidence rates of diagnosed diabetes
per 1,000 person-years (EU standard population 2010, with equal
weights for men and women). Standardisation is based on annual
age-specific incidence rates from age-period-cohort models

fitted separately for each data source and sex. Shaded areas
represent 95% confidence intervals around incidence trends.
CHS=Clalit Health Services. KPNW=Kaiser Permanente Northwest.
MHS=Maccabi Healthcare Services. NHIS=National Health
Interview Survey, US
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Figure 3.5 Estimated annual change in the incidence of diagnosed total or type 2 diabetes before and after 2010

Country Annual change (%,95% Cl)
UK -4.0 (-4.1, -3.8)
74 (-7.8, -6.9)
Israel (CHS) -3.9 (4.1, -3.7)
-5.4 (-5.6, -5.2)
Taiwan 4.1 (4.4, -3.7)
-4.9 (-7.0, -2.8)
South Korea -1.7, (-2.6, -0.8)
-2.3 (-2.9, -1.8)
Italy 4.5 (-4.6, -4.3)
‘1.7 (-2.1, -1.3)
Spain 5.3 (4.7, 5.9)
-6.4 (-6.6, -6.2)
Australia 3.5 (3.4, 3.6)
-6.0 (-6.1, -5.9)
USA (NHIS) 3.5 (2.7, 4.2)
-6.0 (-7.7, -4.2)
USA (Medicare) 1.3 (1.2, 1.3)
-5.6 (-5.6, -5.5)
Denmark 3.7 (3.6, 3.8)
4.9 (-5.1, -4.8)
Latvia 4.2 (4.0, 4.4)
-4.3 (-4.6, -3.9)
Canada 0.7 (0.7, 0.8)
-3.8 (3.8, -3.7)
Russia 10.5 (10.4, 10.5)
-3.4 (3.4, -3.3)
Scotland 0.3 (0.0, 0.6)
-1.6 (-1.8, -1.3)

Hong Kong 1.7 (1.5, 2.0)
-1.1 (-1.2, -0.9)

Hungary NA

-8.1 (-8.3, -7.9)
Norway NA

7.5 (-:8.0, -7.1)
Netherlands NA

-5.3 (5.9, -4.6)
France NA

-1.9 (-2.0, -1.8)
Israel (MHS) -3.5 (-3.7, -3.3)

0.9 (0.5, 1.2)
USA (KPNW) 1.2 (1.0, 1.4)

4.3 (3.8, 4.8)
Lithuania 2.2 (1.9, 2.6)

4.4 (4.0, 4.7)
Singapore NA

2.2 (1.8, 2.6)
Ukraine 13.0 (11.3, 14.7)

NA

-10
— Pre-2010
Post-2010
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Diabetes incidence and prevalence in children
and adolescents

Type 1 diabetes is the most common form of diabetes
in children and adolescents in the majority of countries,
but other forms of diabetes also occur, including type

2 diabetes and monogenic diabetes. Type 1 diabetes is
a complex condition to manage. Insulin injections are
needed for survival and good outcomes can only be
achieved with multiple daily injections or the use of an
insulin pump. Successful insulin therapy requires self-
monitoring of blood glucose, comprehensive diabetes

education and the support of skilled health professionals.

Numbers of new (incident) and existing (prevalent)
type 1 diabetes cases are increasing each year due to
rising incidence in many countries” and reductions in
mortality. In total, 1,211,900 children and adolescents
younger than 20 years are estimated to have type 1
diabetes globally. It is estimated that around 108,200
children and adolescents under 15 years are diagnosed
each year. This number rises to 149,500 when the age
range extends to those under 20 years (Table 3.9).

A complementary publication® provides the incidence
data estimated for all countries. Incidence rates are
highest in populations of Northern European origin,

as well as in an increasing number of countries in the
Middle East and North Africa. Of the ten countries with
the highest incidence, four are now from non-European
populations (Table 3.10). A recent report from Eritrea
demonstrating a high incidence, particularly in the
15-24-year age group, confirms observations among
migrant populations from this area in Africa.?

Of the 215 countries and territories covered by the /IDF
Diabetes Atlas, only 97 have their own incidence data.
For most, this is limited to children and adolescents
under 15-years of age. Among the countries without
data for under 20-year-olds are some very populous
nations, such as Nigeria, Indonesia, the Philippines,
Vietnam, and South Africa. For these countries data

are extrapolated from a nearby country with similar
characteristics. However there are various reasons why
such data may not be accurate. The African Region is the
least complete. However, new data from Gabon, Mali?
and Eritrea,® as well as updated data from Tanzania,2
have helped fill some of the gaps.

Compared with the gth Edition of the IDF Diabetes Atlas
in 2019, the number of new cases has increased sharply
in the AFR and MENA regions due to revisions resulting
from recent incidence studies.

Table 3.9 Global estimates for type 1 diabetes in children and adolescents (0—-14 years and 0-19 years) in 2021.

Global population (0-14 years)

Global population (0-19 years)

Type 1 diabetes in children and adolescents (0-14 years)
Number of prevalent (existing) cases of type 1 diabetes
Number of incident (new) cases of type 1 diabetes per year
Type 1 diabetes in children and adolescents (0-19 years)
Number of prevalent (existing) cases of type 1 diabetes

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

1.99 billion

2.61 billion

651,700

108,300

1,211,900

149,500

Incidence is a key element
in tracking the progress

of epidemics of chronic
diseases such as diabetes
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Map 3.4 Age-sex standardised incidence rates (per 100,000 population per annum) of type 1

diabetes in children and adolescents aged o—14 years

R

M 5-a0
M 10-<20
W 2030
W =30
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Comparable measured prevalence data are only available
for 12 countries. Due to the paucity of prevalence data,
estimation for all countries was not possible and data
from these reports was used to estimate prevalence by
region. Rapid changes in mortality, diagnosed incidence,
and differences between regions within countries may
explain larger discrepancies for Mali,* Maldives,?3 and
Canada.* 15 The EUR and NAC regions have the highest
number of prevalent cases due to high incidence rates.
Numbers of people under 20 years of age with type 1
diabetes in AFR have more than doubled since 2019 due
to the availability of new data. Figures 3.6 and 3.7 show
the breakdown of prevalent and incident cases per IDF
Region. By country, India now has the highest estimated
number of prevalent type 1 diabetes cases in people
under 20 years of age (229,400), followed by USA
(157,900) and Brazil 92,300 (Table 3.10).

The IDF Diabetes Atlas Committee encourages all
countries to ascertain their current rates of new and
existing cases of type 1 diabetes for children and
adolescents. The IDF Guide for Diabetes Epidemiological
Studies?¢, provides useful and practical information on
how to plan, conduct, and report such studies.
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Figure 3.6 Estimated number of children and
adolescents (0-19 years) with prevalent (existing) type 1
diabetes by IDF Region in 2021 (adjusted for mortality)
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Figure 3.7 Estimated annual incident (new) cases of Table 3.11 Top 10 countries or territories for estimated
type 1 diabetes in children and adolescents (0-19 years) number of prevalent (existing) cases of type 1 diabetes

by IDF Region in 2021 in children and adolescents (0—19 years) per annum
35
Rank | Country or territory | Number of children and
30 adolescents with type 1
diabetes (0-19 years) in
2
> thousands
8 20 1 India 229.4
g 2 United States of 157.9
=5 America
10 3 Brazil 92.3
4 China 56.0
5
5 Algeria 50.8
EUR SEA MENA NAC AFR SACA WP 6 Morocco' 43.3
IDF Regions 7 Russian Federation  38.1
8 Germany 35.1
T .10 Top 1 ntri r territories for estim
able 3.10 ‘op') 0 countries or territories 9 est a}ted 9 United Kingdom 316
number of incident (new) cases of type 1 diabetes in
children and adolescents (0—19 years) per annum 10 Saudi Arabia 28.9

i The figure for Morocco uses incidence rates extrapolated

Rank | Country or territory | Number of incident (new) from Algeria
cases (0—19 years) in
thousands Table 3.12 Top 10 countries or territories for incidence
rates (per 100,000 population per annum) of type 1
1 India 24.0 diabetes in children (0—14 years)
2 United States of 18.2
America
Rank | Country or territory | Incidence rates (per 100,000
3 Brazil 8.9 .
population per year)
4 Algeria 6.5 0-14 years
5 China 6.1 1 Finland 52.2
6 Morocco 5.1 2 Sweden 44-1
7 Russian Federation 4.0 3 Kuwait 417
8 Nigeria 3.8 4 Qatar 38.1
9 Saudi Arabia 3.8 5 Canada 379
10 Germany 3.6 6 Algeria 34.8
7 Norway 33.6
i The figure for Morocco uses incidence rates extrapolated " "
from Algeria 8 Saudi Arabia 31.4
9 United Kingdom 28.1
10 Ireland 27.5
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Incidence and prevalence of youth-onset
type 2 diabetes

The incidence and prevalence of youth-onset type 2
diabetes vary by ethnicity and other factors. Populations
with high incidence and prevalence of type 2 diabetes
in youth also have higher risk of type 2 diabetes among
adults. The highest incidence rates of type 2 diabetes

in youth have been reported from Canadian First
Nations, American Indian and Navajo nation, Australian

Aboriginal and Torres Strait Islander, and African American

populations (31-94 per 100,000 per year), 17720 whereas
youth from non-Hispanic Caucasian populations, such as

those in Europe and the US had the lowest incidence rates

(0.1-0.8 per 100,000 per year) (Figure 3.8).21-22

Prevalence estimates were the highest in youth from
Brazil and Mexico, as well as indigenous populations
in the US and Canada, and among Black populations
in the Americas (160-3,300 per 100,000),23725 and
the lowest in populations in Europe (0.6 to 2.7 per
100,000)26°27 (Figure 3.9).

Figure 3.8 Reported prevalence of type 2 diabetes in
youth ranked by region and ethnicity
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Obesity is an important modifiable risk factor for
type 2 diabetes. However, some populations that
have a low prevalence of childhood obesity, such

as East Asians, report higher incidence rates of
youth-onset type 2 diabetes than populations with

a greater burden of childhood obesity.28-29 Genetic
predisposition, disparities in socio-economic status,
access to healthcare and cultural practices across
people of different ethnic backgrounds or countries
may also contribute to differences in the risk of youth-
onset type 2 diabetes.30-31

In countries with trend data for type 2 diabetes, a
growth in incidence of type 2 diabetes is observed,
with the increase usually greater in non-Caucasian
populations.17:19-21 The reasons for these increases in
incidence are multifactorial, including the rising burden
of childhood obesity, changes in diet and physical

activity, maternal obesity and diabetes, and other as yet

unknown factors.28

Figure 3.9 Reported incidence of type 2 diabetes in
youth ranked by region and ethnicity

Germany (1999-2008)

New Zealand (White) (2008-2015)

UK (White) (2015-2016)

Finland (1992-1996)

Austria (2017)

UK (Whole population) (2015-2016)

Russia (2016)

Maldives (2009-2018)

Australia (Non-indigenous People) (2012)

Canada (Whole population) (2006-2008)

UK (Black) (2015-2016)

Korea (2010)

New Zealand (Whole population) (2008-2015)

Kuwait (2011-2013)

Qatar (2012-2016)

UK (South Asians) (2015-2016)

Japan (2015)

Australia (Whole population) (2012)

Sweden (1998-2001)

New Zealand (Maori) (2008-2015)

China (2013)

New Zealand (Pacific Islander) (2008-2015)

US (White) (2014-2015)

Hungary (2016)

Korea (2010-2013)

Taiwan (1999)

Hong Kong SAR, China (2015)

US (Whole population) (2014-2015)

Thailand (1997-1999)

US (Hispanic) (2014-2015)

Australia (Indigenous people) (2012)

US (American Indian) (2014-2015)

US (Black) (2014-2015)

US (Navajo Nation People) (2010-2013)

Canada (First Nation People) (2014-2015)
0.1 1 10

100

Incidence of type 2 diabetes, per 100,000, per year


http://www.diabetesatlas.org

The incidence of type 2 diabetes is extremely low among
pre-pubertal children but rises gradually at puberty,
likely due to hormonal changes and insulin resistance
associated with puberty. Incidence rates are higherin
girls than boys, a sex difference that is not present in
adults; this is not well understood but may be due to
differential sex-hormone effects or known differences

in weight gain and lifestyle habits during and after
puberty.19-21

Complications in youth-onset type 2 diabetes
Youth-onset type 2 diabetes has a unique phenotype
and physiology characterised by poorer glycaemic
trajectory, higher metformin monotherapy failure rates,
and more rapid beta cell functional decline than that
seen in adults with type 2 diabetes.32 As compared
with type 1 diabetes, youth with type 2 diabetes are
more likely to have or develop other cardiometabolic
risk factors, such as high blood pressure, elevated
triglycerides and central obesity.33

The prevalence of some microvascular complications

is two-to-three-fold higher in youth with type 2 diabetes
than those with type 1 diabetes of a similar age.34
Evidence of preclinical cardiovascular disease has also
been found in youth with type 2 diabetes,3536 and
emerging data suggest mortality in excess of type 1
diabetes counterparts and youth from the same
populations without diabetes.3”

The presence of advanced complications during the
most productive time of life is more likely to occur given
the early onset of type 2 diabetes. This has significant
impact on individuals, families and communities, and
places an additional strain on healthcare systems.

Furthermore, the development of type 2 diabetes during
reproductive years may amplify intergenerational

risk for early onset type 2 diabetes. While multi-

nation surveillance of type 1 diabetes is already well
established, surveillance of youth-onset type 2 diabetes
is not. Therefore, a strong call must be made for the
collection of trend data to assess the global burden of
type 2 diabetes in youth.

The incidence of type

2 diabetes is extremely

low among pre-pubertal
children but rises gradually
at puberty, likely due

to hormonal changes

and insulin resistance
associated with puberty
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Adult-onset type 1 diabetes

It is traditionally thought that type 1 diabetes presents
commonly in childhood or adolescence but infrequently

in adulthood. Consequently, a large number of studies
report on the incidence of type 1 diabetes among children
and adolescents, while comparatively fewer studies report
data for the incidence of type 1 diabetes in adults.

Despite this, there is increasing recognition of the
contribution of type 1 diabetes to the overall burden

of diabetes in adults and the need for care provision
and related planning for those with adult-onset type 1
diabetes. However, type 1 diabetes is more challenging
to diagnose in adults due to various factors and

can be misdiagnosed as type 2 diabetes, leading

to an underestimation of the burden of adult-onset
type 1 diabetes. In order to evaluate the burden of
adult-onset type 1 diabetes, a systematic review was
recently conducted.3® Among the 46 studies identified,
incidence of adult-onset (220 years) type 1 diabetes
was available for 32 countries and regions reporting
estimates between 1973 and 2019.

The incidence of adult-onset type 1 diabetes is, in
general, higher among men than women. There is a
more than 30-fold variation in the annual incidence
of adult-onset type 1 diabetes, with rates varying

from less than one per 100,000 in China to more

than 30 per 100,000 in parts of Northern Europe and
Eastern Africa. In general, the variation in incidence of
adult-onset type 1 diabetes mirrors the geographical
variation in childhood-onset type 1 diabetes, whereby
countries with high rates in children and adolescents
also tend to have higher rates in adulthood (Table
3.13). Though type 1 diabetes is typically considered
to present in childhood and adolescence, the
relationship between T1D incidence and age of onset
is not clear. In our review, in countries with available
data, the incidence of adult-onset T1D did not decline
with increasing age, and remained substantial across
the life course.

Map 3.5 Incidence of adult-onset type 1 diabetes in adults 20-40 years
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Table 3.13 Countries with the highest incidence of
adult-onset type 1 diabetes

Incidence
(per 100,000)

Study year

Rank | Country

1 Eritrea 2019 46.2
2 Sweden 2009 30.6
3 Ireland 2011-2016 30.6
4 Finland 2017 24.0
5 United 2009-2013 17.8
Kingdom
6 Norway 1978-1982 16.7
7 United States 2017 16.5
8 Australia 2020 16.4
9 Libya 1981-1990 9-9
10 Spain 1987-1990 99

Most studies reporting the incidence of adult-onset type
1 diabetes rely on a clinical diagnosis, usually defined as
physician-diagnosed type 1 diabetes, plus the need for
insulin therapy within 12 months of diagnosis.

However, there are several challenges in establishing a
diagnosis of type 1 diabetes in adults. This includes the
absence of classical symptoms such as Ketoacidosis (KCA)
in some cases, as well as slower disease progression, and
potential delay in the initiation of insulin treatment. These
may lead to cases being misdiagnosed and mismanaged
as type 2 diabetes and likely underestimations of the true
incidence of adult-onset type 1 diabetes.

Consistent with this, among countries with multiple
estimates of type 1 diabetes incidence available,
the incidence is generally higher in studies that
defined type 1 diabetes using biomarkers, compared
to those using algorithms based on administrative
data, although these estimates may not be directly
comparable for other reasons (such as cohort age or
calendar year).

In our review of studies reporting the incidence of
adult-onset type 1 diabetes, the majority (85%) did not

include the use of biomarkers for defining or diagnosing

type 1 diabetes. (Table 3.14)

Table 3.14 Challenges with the diagnosis of adult-onset
type 1 diabetes

Recommendations and
suggestions

Challenge

Absence of classical
symptoms and presentation
of type 1 diabetes in adults

Maintain a high index of
suspicion

Early identification of cases
with primary oral drug failure

High background rates of
type 2 diabetes in adults

Consider incorporating
evaluation of beta-cell
function or other biomarkers
in newly diagnosed cases,
where resources permit

Incorporate biomarkers

of type 1 diabetes in
epidemiological studies of
newly diagnosed diabetes

A need for low-cost
biomarkers that can facilitate
the clinical diagnosis of

type 1 diabetes in different
settings

Current biomarkers,
including islet auto-
antibodies, may not be
readily available in different
healthcare settings

There is a lack of data on the incidence of adult-onset
type 1 diabetes, particularly in low and middle-income
countries, limiting our ability to accurately assess

the global burden of type 1 diabetes in adults and

the capacity of existing healthcare systems to plan
healthcare provision (Map 3.5).

The majority of available studies are limited by

the use of clinical diagnosis or diagnostic codes

for ascertainment of type 1 diabetes in adults and,
therefore, likely underestimate the true burden. Prompt
recognition of type 1 diabetes can facilitate appropriate
early insulin therapy, which may improve long-term
prognosis.

There is a need for more research in different parts

of the world, including more detailed phenotyping of

individuals presenting with newly diagnosed diabetes
to assess the true global burden of adult-onset type 1

diabetes.
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Impaired glucose tolerance and impaired
fasting glucose

In 2021, 541 million adults, or 10.6% of adults
worldwide, are estimated to have impaired glucose
tolerance (IGT). By 2045, this figure is projected to
increase to 730 million adults or 11.4% of all adults.

In 2021, there are an estimated 319 million adults, or
6.2% of the global adult population, with impaired fasting
glucose (IFG). An estimated 441 million adults or 6.9% of the
global adult population are projected to have IFG in 2045.

Regional distribution

The age-adjusted prevalence of IGT in 2021 was highest in
the Western Pacific Region and lowest in the South-East
Asia Region (Table 3.15). The age-adjusted prevalence of
IFG in 2021 was highest in South and Central America and
lowest in the Western Pacific (Table 3.16).

Age distribution

The prevalence of IGT is estimated to increase with age
(Figure 3.10). In 2045, the prevalence of IGT is expected
to increase in young adults (aged 45 years or younger)
and the very old (aged 70 years or older), and slightly
decrease among middle-aged adults (aged 45-69
years). The 2021 prevalence of IFG was higher in older
age categories and peaked among persons aged 60-64
at 8.1%. The prevalence of IFG is projected to increase
across all age categories by the year 2045 (Figure 3.11).

Income distribution

For IGT, the age-adjusted prevalence in 2021 was
highest for low-income countries and lowest for
middle and high-income countries (Table 3.17). The
age-adjusted prevalence estimates of IFG in 2021 were
similar across high (5.7%), middle (5.7%), and low-
income (5.8%) countries (Table 3.18).

Summary

The 2021 global prevalence estimates of IGT and IFG
are substantial and are projected to increase by 2045.
Currently, however, there is no consensus definition

of “prediabetes”. There are at least five different
definitions endorsed by different clinical organisations
and guidelines. Studies that reported only the
American Diabetes Association (ADA) threshold for IFG
(5.5—6.9 mmol/L [100—-125 mg/dL]) were not included
in this report.

The prevalence estimates of IFG based on ADA IFG
would be higher than for estimates based on the WHO
IFG criterion. Regardless of how defined, intermediate
states of hyperglycaemia are common and a growing
problem, suggesting major challenges for future risk of
diabetes across the globe.

Figure 3.10 Prevalence of impaired glucose tolerance in adults (20-79 years) in 2021 and 2045, by age group
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Table 3.15 Age-adjusted prevalence of impaired glucose tolerance (20-79 years) by IDF regions,
ranked by 2021 prevalence (%)

Rank IDF Region Age-adjusted Number of people with  Age-adjusted Number of people with
comparative IGT IGT (millions) comparative IGT IGT (millions)
prevalence (%) prevalence (%)

1 WP 12.9 253.0 14.0 291.8

2 AFR 12.6 52.5 14.1 116.7

3 NAC 11.6 47.0 13.0 56.6

4 MENA 11.2 47.6 11.7 80.5

5 SACA 10.9 39.6 11.7 52.7

6 EUR 7.1 54.8 7.8 55.3

7 SEA 5.4 46.9 5.8 76.6

IGT: Impaired glucose tolerance; 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 3.16 Age-adjusted prevalence of impaired fasting glucose in adults (20-79 years) by IDF regions,
ranked by 2021 prevalence (%)

Rank IDF Region Age-adjusted Number of people with  Age-adjusted Number of people with
comparative IFG IFG (millions) comparative IFG IFG (millions)
prevalence (%) prevalence (%)

1 SACA 10.0 47.0 10.6 62.8

2 SEA 8.8 95.2 9.3 125.4

3 NAC 8.3 31.6 8.7 37.6

4 AFR 8.0 40.9 7.6 84.7

5 MENA 6.1 28,9 6.3 47.5

6 EUR 3.3 25.6 3.7 26.7

7 WP 2.5 49.7 2.7 56.0

IFG: Impaired fasting glucose; 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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Table 3.17 Age-adjusted prevalence of impaired glucose tolerance in adults (20-79 years), by World Bank
income classification

World Bank income Age-adjusted Number of people with Age-adjusted Number of people
classification comparative IGT IGT (millions) comparative IGT with IGT (millions)
prevalence (%) prevalence (%)

High-income countries 10.4 116.6 11.6 124.4
Middle-income countries 10.0 391.5 10.7 531.0
Low-income countries 12.7 33.0 14.3 75.0

IGT: Impaired glucose tolerance

Table 3.18 Age-adjusted prevalence of impaired fasting glucose in adults (20—79 years), by World Bank
income classification

World Bank income Age-adjusted Number of people with  Age-adjusted Number of people with

classification comparative IFG IFG (millions) comparative IFG IFG (millions)
prevalence (%) prevalence (%)

High-income countries 5.7 64.6 6.3 69.2

Middle-income countries 5.7 236.9 6.3 3313

Low-income countries 5.8 17.5 6.0 40.3

IFG: Impaired fasting glucose

Figure 3.11 Prevalence of impaired fasting glucose in adults (20-79 years) in 2021 and 2045, by age group

20-24  25-29  30-34  35-39  40-44  45-49  50-54  55-59  60-64  65-69  70-74  75-79

o
o

Prevalence (%)
O mr NWAU AN ®0

Age (years)
2021 == 2045

52 | IDF Diabetes Atlas 2021 — 10TH EDITION www.diabetesatlas.org


http://www.diabetesatlas.org

Map 3.6 Age-adjusted comparative prevalence of impaired fasting glucose in adults in 2021
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Map 3.7 Age-adjusted comparative prevalence of impaired glucose tolerance in adults in 2021
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Hyperglycaemia in pregnancy

A total of 58 studies on hyperglycaemia in pregnancy
(HIP) from 47 countries were included in the analysis,
including from six new countries since the previous
edition of the IDF Diabetes Atlas: Chile, Ethiopia, Italy,
Jordan, Mexico and Trinidad.

It is estimated that 21.1 million (16.7%) of live births

to women in 2021 had some form of hyperglycaemia

in pregnancy. Of these, 80.3% were due to gestational
diabetes mellitus (GDM), while 10.6% were the result of
diabetes detected prior to pregnancy, and 9.1% due to
diabetes (including type 1 and type 2) first detected in
pregnancy (Table 3.19).

Differences in these results compared to earlier
editions of the IDF Diabetes Atlas are possibly due to
improved detection before and during pregnancy. More
information on the methods can be found in Chapter 2.

There are some regional differences in the prevalence
of HIP, with the SEA Region having the highest age-
adjusted comparative prevalence at 28.0%, compared
to 8.6% in the MENA Region (Table 3.20). These
differences were previously projected for the years 2030
and 2045 in the gth IDF Atlas. The vast majority (87.5%)
of cases of hyperglycaemia in pregnancy are seen in
low and middle-income countries, where access to
antenatal care is often limited.

Table 3.19 Global estimates of hyperglycaemia in pregnancy in 2021

Total live births to women aged 20—49 years in millions

Hyperglycaemia in pregnancy

Global prevalence
Number of live births affected in millions
Proportion of cases due to GDM

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

Proportion of cases due to diabetes detected prior to pregnancy

16.7%

21.1 million
80.3%
9.1%

10.6%

Table 3.20 Hyperglycaemia in pregnancy (20—49 years) by IDF Region, ranked by 2021 age-adjusted

comparative prevalence estimates

IDF region Age-adjusted prevalence Raw prevalence Number of live births affected
in millions
21.1

World 15.2% 16.7%

SEA 28.0% 25.9% 6.8
NAC 20.7% 17.2% 1.3
SACA 13.7% 15.8% 1.0
WP 12.4% 14.0% 3.9
EUR 12.2% 15.0% 1.6
AFR 11.4% 13.0% 4.1
MENA 8.6% 14.1% 2.4

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
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Prevalence of HIP, as a proportion of all pregnancies,
increases rapidly with age, with the highest prevalence
(42.3%) in 45—49 year-old women, although there are
fewer pregnancies in this age group (Figure 3.12). Of
course, this age group also has a higher prevalence of
diabetes among non-pregnant women. As a result of
higher fertility rates in younger women, half (46.3%) of
all cases of HIP (9.8 million) occur in women under the
age of 30 years.

Figure 3.12 Prevalence of hyperglycaemia in pregnancy
by age group in 2021
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Diabetes-related mortality

Diabetes is a major driver of mortality worldwide,
though its impact varies by region. Excluding the
mortality risks associated with the COVID-19 pandemic,
approximately 6.7 million adults between the age of
20-79 are estimated to have died as a result of diabetes
orits complications in 2021. This corresponds to 12.2%
of global deaths from all causes in this age group.
Approximately one-third (32.6%) of all deaths from
diabetes occur in people of working age (under the age
of 60) — (Figure 3.13). This corresponds to 11.8% of total
global deaths in people under 60.

Regional distribution

The IDF Region with the highest estimated number of
diabetes-related deaths among 20-79 years old is WP,
with approximately 2.3 million deaths. This is followed
by EUR, with approximately 1.1 million deaths. The

IDF Region with the lowest number of deaths is SACA
with approximately 0.4 million deaths. These regional
discrepancies are largely driven by the relative size of
their respective diabetes populations.

Approximately

6.7 million adults (20-79)
are estimated to have died
as a result of diabetes, or
its complications in 2021

The proportion of total deaths associated with diabetes
is an indicator of the relative burden of diabetes within
each IDF Region. Diabetes is associated with the highest
percentage of deaths from all causes in NAC at 21.7%.
The second highest Region is MENA, with 20.2% of

all deaths associated with diabetes. The IDF Region

with the lowest percentage of deaths associated with
diabetes is SEA, at 7.1%.

Diseases which disproportionately impact the working
age adult population (20-60 years) can have a unequal
economic impact. The IDF Region with the highest
proportion of total deaths under the age of 60 associated
with diabetes is MENA with 24.5% (Table 3.21), followed
by NAC, with 18.4% of total diabetes-related deaths under
the age of 60. In the SEA Region, only 6.9% of total deaths
under the age of 60 are associated with diabetes.

Country distribution

Partly due to its large population, China has the highest
annual number of deaths from diabetes, at approximately 1.4
million. Due to its large population and high prevalence of
diabetes, the US has the second highest number of deaths
with 0.7 million. The next highest is India (0.6 million),
followed by Pakistan (0.4 million) and Japan (0.2 million).

The countries with the highest proportion of total deaths
associated with diabetes are Singapore (29%) and
Pakistan (29%). The next highest countries are Israel
(29%), Barbados (28%) and Italy (26%). The countries
with the lowest proportions are Russia and Czechia, each
with approximately 1% of total deaths.

Pakistan is the country with the highest proportion of
deaths under the age of 60 due to diabetes, with 35.5%
(Map 3.8). It is followed by Singapore, Brunei, and
Kiribati with 31.4%, 31.3%, and 30.4% respectively. This
demonstrates a high burden of diabetes in the working
age population. The countries with the lowest proportion
of deaths under 60 years of age are Benin (1.7%) and
Slovakia (1.6%).
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Map 3.8 Proportion of total deaths related to diabetes among people under 6o
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Figure 3.13 Number of deaths due to diabetes in adults Table 3.21 Proportion and number of adults who died

(20-79 years), by age and sex in 2021 from diabetes before the age of 60 years in 2021,
globally and by IDF Region, ranked by the proportion of
deaths due to diabetes

2,000,000
1,800,000 IDF region | Number of deaths due | Proportion of total

to diabetes before deaths due to diabetes
1,600,000

the age of 60 years before the age of 60
1,400,000

(thousands) years (%)

1,200,000

World 2,184.4 11.8

1,000,000

Deaths

MENA 428.6 24.5

800,000

600,000 NAC 199.9 18.4

400,000 WP 717.4 15.0
200,000 I I I AFR 306.0 8.9
o u SACA 86.7 8.0

2029 3039 40-49 50-59 60-69 70-79

EUR 144.7 7-7
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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
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The economic impact of diabetes

Diabetes imposes a substantial economic burden on
countries, health systems, people with diabetes, and
their families.39-41

Direct costs of diabetes

Direct costs are the health expenditures that occur due to
diabetes — regardless of whether the expenditure is borne
out of pocket by people living with diabetes or by private
or public payers, including governments. The IDF Diabetes
Atlas has included estimates of health expenditure due

to diabetes42-47 since its 3rd edition in 2006. The increase
in global health expenditure due to diabetes has been
considerable, growing from USD 232 billion in 2007 to USD
966 billion in 2021 for adults aged 20—79 years (Figure 3.14).

This represents a 316% increase over 15 years. Part of
this increase can be attributed to improved data quality.
The direct costs of diabetes are expected to continue to
grow. IDF estimates that total diabetes-related health
expenditure will reach USD 1.03 trillion by 2030 and USD
1.05 trillion by 2045.

Respectively, these are increases of 66.4% and 9.1%
compared to the 2021 estimate. These projections are
conservative as they assume that age and sex-specific
diabetes-related expenditure and diabetes prevalence
remain constant, while taking into account only
population size, ageing, changes in sex distribution and
urbanisation.

Regional distribution

The NAC Region has the highest total diabetes-related
health expenditure of the seven IDF Regions (USD 415
billion), and accounts for 42.9% of total global diabetes-
related health expenditure in 2021. The second highest
is the WP Region with USD 241.3 billion, followed by the
EUR Region (USD 189 billion) corresponding to 25.0%
and 19.6% of the total global diabetes-related health
expenditure, respectively. Despite being home to 40.8%
of people with diabetes in the world, the SACA, MENA,
AFR, and SEA Regions are collectively responsible
foronly 12.5% of global diabetes-related health
expenditure (Figure 3.15).

The NAC Region also has the highest diabetes-related
health expenditure per adult with diabetes (USD 8,209),
followed by the EUR Region (USD 3,086), SACA Region
(USD 2,190) and WP Region (USD 1,204) (Figure 3.16).
Health expenditure is 465 USD per person with diabetes
in the MENA region, 547 USD in the AFR region, and 112
USD in the SEA region (Figure 3.16).

Expenditure due to diabetes has a substantial impact on
total health expenditure worldwide, representing 11.5%
of total global health spending. In the SACA Region, an
average of 18.4% of the total health expenditure was due
to diabetes, the highest percentage from the IDF Regions,
followed by 16.6% in the MENA Region. The lowest
percentage of health expenditure due to diabetes, was
observed in the EUR Region (8.6%) (Figure 3.17).
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Figure 3.14 Total diabetes-related health expenditure for adults (20-79 years) with diabetes from 2006 to 2045
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Figure 3.15 Total diabetes-related health expenditure
(USD billion) in adults with diabetes (20-79 years) in
2021 by IDF Region
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Diabetes-related health expenditure as a

percentage of Gross Domestic Product (GDP) is highest
in the SACA Region at 1.71%, followed by 1.69% in the
NAC Region (Figure 3.18). When considering World
Bank income classification, diabetes-related health
expenditure as a percentage of GDP is highest amongst
high-income countries (1.16%), followed by middle-
income countries (1.08%), and followed distantly by
low-income countries (0.51%) (Figure 3.19).
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Figure 3.16 Diabetes-related health expenditure
(USD) per person with diabetes (20-79 years) in 2021
by IDF Region
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Country distribution

On a country level, the highest diabetes-related
health expenditure is observed in the United States
of America (USD 379.5 billion), followed by China
and Brazil, (USD 165.3 billion and USD 42.9 billion,
respectively) (Table 3.22).

The countries with the lowest diabetes-related health
expenditure in 2021 are Gambia and Nauru, with total
expenditure of USD 2.4 million and USD 1.6 million,
respectively (Map 3.9).
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Figure 3.17 Percentage of diabetes-related health
expenditure for adults (20-79 years) with diabetes,

by IDF Region in 2021
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Figure 3.19 Diabetes-related health expenditure as a
percentage of Gross Domestic Product (GDP), by World

Bank income classification
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Figure 3.18 Diabetes-related health expenditure as
a percentage of Gross Domestic Product (GDP), by

IDF region
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Table 3.22 Ten countries or territories with the highest
total health expenditure (USD) due to diabetes (20—79

years) in 2021

Country or territory

1 United States of
America

2 China

3 Brazil

4 Germany

5 Japan

6 United Kingdom

7 France

8 Mexico

9 Spain

10 Italy

Total diabetes-related
health expenditure in
2021 (USD billion) in

adults (20-79 years)

3795

165.3
42.9
41.3
35.6
23.4
22.7

19.9

14.7
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In 2021, huge disparities exist among countries in

per person diabetes-related health expenditure. The
countries with the highest yearly expenditure per
person are Switzerland (USD 12,828), followed by the
United States of America (USD 11,779) and Norway (USD
11,166). Countries with the lowest annual expenditure
per person are The Democratic Republic of the Congo
(USD 94), Pakistan (USD 80) and Bangladesh (USD 77)
(Map 3.10).

Of the 10 countries with the highest health expenditure
for diabetes per person, nine are from the EUR Region
and one is from the NAC Region (Table 3.23).

Table 3.23 Top 10 countries or territories for diabetes-
related health expenditure (USD) per person with
diabetes (20—79 years) in 2021

Country or territory Diabetes-related
health expenditure
(USD) per person with
diabetes (20-79 years)
1 Switzerland 12,828
2 United States of 11,779
America
3 Norway 11,166
4 Iceland 8,401
5 Luxembourg 8,193
6 Denmark 7,844
7 Ireland 7,843
8 Sweden 7,675
9 Germany 6,661
10 Austria 6,575

The total diabetes-related
health expenditure will
reach one trillion USD

by 2030
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RONALDO'S STORY

During the first wave, people with diabetes had a 3.6-fold higher likelihood of
being hospitalised due to COVID-19, compared to those without diabetes

COVID-19 infections and deaths per 100,000 are higher in countries that have
a high prevalence of diabetes

Populations with diabetes should be seen as a high priority when considering
measures to reduce COVID-19 infection and its consequences
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COVID-19 and diabetes
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Globally, the SARS-CoV-2 (COVID-19) pandemic has
created an enormous strain on Healthcare systems,
economies and our way of life. Since its initial outbreak
in December 2019, involving clusters of cases in the city
of Wuhan, China, COVID-19 infections spread rapidly,
prompting the World Health Organization (WHO) to
declare a global pandemic in March 2020.1

Initial studies suggested that people with diabetes
had a particularly high risk of developing severe
complications from COVID-19 infection, including
COVID-19 pneumonia, acute respiratory distress
syndrome (ARDS) and respiratory failure.2™4 These
preliminary studies showed that people with diabetes
had a greater need for hospitalisation, mechanical
ventilation, and other life sustaining measures,
compared to people without diabetes.4¢

Since then, the number of studies devoted to COVID-19
has grown exponentially, offering the opportunity to
examine the association between diabetes and severe
COVID-19-related outcomes, including the likelihood of
hospitalisation and death.

Regional distribution

By July 2021, the IDF regions with the highest
cumulative number of COVID-19 infections were
Europe, North America and the Caribbean, and South
and Central America (Map 4.1). Accordingly, high-
income countries had vastly higher infection rates
and numbers of deaths from COVID-19 per capita
than low or middle-income countries (Figure 4.1).
Lastly, while we noted that higher income countries
had increased infection rates, we were unable to test
whether this was due to differences in resources and
capacity for COVID-19 testing or due to less mobility
and international travel to and from lower income
countries over this period of time.

In addition, countries that had a high prevalence

of diabetes reported increased numbers and rates

of COVID-19 infections and deaths than countries
with a lower prevalence of diabetes (Figure 4.2), after
accounting for the income level of each country
(Figure 4.3).

Map 4.1 Cumulative number of COVID-19 infections” overall and per 100,000 populations, by IDF Region
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Figure 4.1 COVID-19 infections and deaths per 100,000 population across countries, by
World Bank income classification?
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Figure 4.2 Cumulative number of COVID-19 infections, and rate of COVID-19 deaths across
countries according to IDF diabetes prevalence categories
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Diabetes as a risk factor for COVID-19-related
hospitalisation

In a systematic review of 300 studies, only 22 were
derived from a population- or community-based sample of
people with COVID-19 and were able to examine their risk
of hospitalisation. Overall, individuals with diabetes had
a 3.6-fold higher likelihood of being hospitalised due to
COVID-19, compared to those without diabetes.

These findings were partially explained by differences
in the age and sex distribution of populations with
and without diabetes, and in the prevalence of prior
comorbidities, such as cardiovascular and chronic
kidney disease. In analyses that adjusted for all three
of these factors, diabetes remained an independent
predictor of hospitalisation, with likelihood for
hospitalisation in people with diabetes

1.7 times higher than in those without.

Diabetes and COVID-19-related mortality

Estimates from 282 research studies suggest that
people with diabetes who are hospitalised with
COVID-19 are 2.3 times more at risk of death than
people without diabetes who were admitted to the same
hospital or health system. In analyses that adjusted
for age, sex, and comorbidities, diabetes remained

a significant risk factor for death from COVID-19, with
in-hospital mortality 1.6 times higher, relative to those
without diabetes. Estimates were remarkably similar
in both high- and low-to-middle income countries and
across IDF Regions.

IDF Diabetes Atlas 2021 — 10TH EDITION www.diabetesatlas.org

The highest risks were observed in studies from the
Western Pacific, African, and South and Central American
regions, where people with diabetes who were admitted
to hospital with COVID-19 were nearly three times more at
risk of death compared to those without diabetes. After
accounting for other risk factors, the risk of death was
reduced but remained significant.

While all global regions were represented, the majority

of studies were conducted in only 12 countries, with the
largest number coming from China, Italy and the United
States of America. Findings from these three countries
appeared similar to those in all other countries combined.

Risk factors for severe COVID-19-related
outcomes in the diabetes population

There are many reasons why people with diabetes may

be more susceptible to develop adverse events following
COVID-19 infection. Diabetes is extremely common in
older populations, including those living in long-term

care facilities, a setting that was particularly affected by
early outbreaks of COVID-19 severity and death.10 As in the
general population, age appears to be an important risk
factor for COVID-19 severity and mortality in hospitalised
people with diabetes.11"%7

A UK population-based cohort study of more than

three million people with diabetes revealed a sudden
increase in overall mortality and COVID-19-related
mortality in March 2020, with the greatest rise among
those with type 1 diabetes.1® Several other studies have
compared COVID-19-related outcomes in those with type
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1 diabetes, compared to type 2 diabetes, but most were
too small to draw firm conclusions.19721

There has been considerable interest in the role of
glycaemic control as a risk factor for severe COVID-
19-related diseases. In general, studies that adjusted
for age, sex and other risk factors, found that poorer
glucose control, as measured by a higher HbA1c level,
was associated with worse COVID-19 endpoints,
including hospitalisation, ICU admission and death.”
22725 Relatively fewer studies examined whether blood
glucose levels at the time of admission are a risk
factor for adverse outcomes as some show significant
findings, while others do not.14 17 24, 26732

A propensity score-matched study conducted in China
found glucose to be a predictor of severe COVID-19-related
outcomes.?? Long-term diabetes complications, including
cardiovascular and kidney disease, also appear to be risk
factors for mortality in people hospitalised with COVID-19
and may account for some of the excess risk of adverse
consequences associated with diabetes.11:30.34

Limitations of conducted research

While this systematic review provides important data for
future healthcare and policy interventions, there are a few
factors that need to be considered in future research. First,
most of the studies reviewed were conducted during the
first wave of the pandemic, when many health systems
were overwhelmed and had insufficient resources to
allow comprehensive reporting of cases on a broad

scale. Second, many papers were largely descriptive,
providing only an overview of the clinical manifestations
of COVID-19 in various populations.

Accordingly, many lacked detailed information about
participant recruitment, data sources and other aspects
of study methods. This was fuelled by the need to share
information on COVID-19 severity in a timely way, resulting
in an expedited publication of research articles in the
early phases of the pandemic. In many studies, it was
unclear whether people who were classified as having
diabetes had new or pre-existing diabetes, or whether this
included those with ‘stress’ hyperglycaemia caused by the
infection itself or its management.

Third, the true burden of COVID-19 among people living
with diabetes could not be determined due to limited
numbers of pre-hospital studies and the inability to
screen large segments of the population in the early
stages of the pandemic. Lastly, research studies from low
and lower middle-income countries were lacking at the
time of this review.

Summary

The COVID-19 pandemic has created an unprecedented
challenge for global healthcare systems. COVID-19
infections and deaths per 100,000 are higherin
countries that have a high prevalence of diabetes, for
reasons that are unclear. Research studies suggest that
diabetes is a risk factor for severe COVID-19-related
disease, resulting in a greater risk of hospitalisation
and death.

Populations with diabetes should be considered a

high priority when considering measures to reduce
COVID-19 infection and its consequences. Further
research is needed to understand the interplay between
COVID-19 and diabetes and how best to address the
disproportionate burden of COVID-19 among people
living with diabetes.
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-‘ B The number of people with diabetes in the IDF Africa Region is expected
to increase by 129% by 2045, the highest predicted increase of all regions

B The IDF Europe Region has the highest number of children and adolescents
(0-19 years) with type 1 diabetes — 295,000 in total

| B The IDF Middle-East and North Africa Region has the highest percentage
(24.5%) of diabetes-related deaths in people of working age

B The IDF North America and Caribbean Region accounts for 43% of global
diabetes-related health expenditure — USD 415 billion

B 1in 3(33%) adults living with diabetes in the IDF South and Central America
Region are undiagnosed

B 1in 4 live births in the IDF South-East Asia Region are affected by
hyperglycaemia in pregnancy

B Western Pacific is the IDF Region with the highest number of people living
‘ with diabetes, at 206 million adults (20-79 years), or 1 in 8 adults

TAZUL'S STORY >
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Diabetes in Africa
2021

Estimates were made for 48 Sub-Saharan African
countries and territories in the IDF Africa (AFR) Region.

For this edition of the IDF Diabetes Atlas, a total of 25 data
sources (from 20 countries) were selected. About half
(58%) of the countries in the IDF AFR Region lack high-
quality in-country data sources. Only one country (Zambia)
had studies conducted within the past five years.

Despite the lowest prevalence estimate of 4.5% among
IDF Regions, the expected increase in the number of
people with diabetes by 2045 is the highest at 129%,
reaching 55 million. The AFR Region is also predicted

to have the highest increase of 107% in the number of
people with impaired glucose tolerance by 2045, reaching
117 million. The proportion of undiagnosed diabetes is
also highest in the AFR Region at 53.6%.

Only 12.6 billion USD was spent on diabetes in AFR
Region, representing 1.3% of the total spent worldwide,
despite the Region being home to 4.5% of people with
diabetes worldwide.

1in 22 adults have diabetes — 24 million.

. The total number of people with diabetes is
predicted to increase by 129% to 55 million by 2045,
the highest percentage increase of all IDF Regions.

1in 5 (54%) of people living with diabetes in the
Region are undiagnosed, the highest proportion of
all IDF Regions.

© Diabetes is responsible for 416,000 deaths
in 2021.
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Figure 5.1 Age-adjusted comparative prevalence (%) of
diabetes (20-79 years) in IDF Europe Region in 2021
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Africa has the second lowest diabetes-related
expenditure (USD 13 billion) associated with
diabetes, 1% of global expenditure.

&

1in 8 live births are affected by hyperglycaemia
@ in pregnancy.

Figure 5.1 Estimated prevalence (%) of diabetes by age and sex for the IDF Africa Region in 2021
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At a glance

Adult population in Africa

Aged 20-79 years 527m  696m 1.05b

Diabetes (20—79 years)

Regional prevalence 4.5%  4.8% 5.2%
Age-adjusted comparative ~ 5:3%  5.5% 5.6%
prevalence

Number of people with 24m 33m  55m
diabetes

Number of deaths due to 416,000 _

diabetes

Healthcare expenditure due to diabetes (20-79 years)
Total healthcare expenditure, 12.6b  43.1b 46.7b
usb

Impaired glucose tolerance (20-79 years)

9.9%  10.1% 11.1%

12.6%

Regional prevalence

Age-adjusted comparative 13.4% 14.1%

prevalence
Number of people with 52.2m  70.6m 116.7m

impaired glucose tolerance

Impaired fasting glucose (20-79 years)

Regional prevalence 7.8%  7.9% 8.0%

Age-adjusted comparative 8.0% 7.9% 7.6%

prevalence

55.2m 84.7m

Number of people with 40.9m

impaired fasting glucose

Undiagnosed diabetes (20-79 years)

Regional prevalence 53.6%

Number of people with 12.7m —
undiagnosed diabetes

Type 1 diabetes (o-19 years)

Number of children and 59,500 _ _
adolescents with type 1

diabetes

Number of newly diagnosed ~ 19,700  _ -

children and adolescents
each year

m= million b=billion

Top 5 countries

Top 5 countries for age-adjusted prevalence of people
with diabetes (20-79 years)

United Republic of Tanzania

Zambia 4.8%  11.9%
Comoros 8.6% 11.7%
South Africa 71%  10.8%
Seychelles 12.4% 8.5%

Top 5 countries for number of people with diabetes
(2079 years)

South Africa 1.9m 4.2m
Nigeria 3.1m 3.6m
472,900 2.9m
Ethiopia 1.4m 1.9m
730,700 1.9m

United Republic of Tanzania

Democratic Republic of the Congol

T based on extrapolation from similar countries

m=million b = billion
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Living with diabetes in Africa

Carol Hendricks, South Africa

13 °
The first thing that came to my mind when | was I was advised one day
diagnosed with type 2 diabetes was that | would have o o
to live with the condition for the rest of my life. | knew tO Set | goal m llfe and

this because | was taking care of my mother who lived

with diabetes. | went to her doctor to ask for advice and deCidEd that I Wanted

| looked for support within the community. | noticed that

there was limited knowledge about diabetes and that tO see my Chlldl‘en all
some people living with the condition were not taking 9
their medication. grown-up
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“Limited knowledge
about diabetes in my
community inspired me
to improve awareness
and understanding of the
condition”

This concerned me and inspired me to do something

to improve awareness and understanding of diabetes.

| followed a leadership course to improve my public
speaking skills and started collaborating with Diabetes
South Africa, where | volunteered to start a support group
for people living with diabetes. In 20 years, the group |
look after has grown from 13 to over 100.

The challenges | have faced living with type 2 diabetes
have included eating healthy food with my family and
accepting that | have to inject insulin.

| was advised one day to set a goal in life and decided
that | wanted to see my children all grown-up. Today, |
am blessed to have four grandchildren.
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Diabetes in Europe
2021

Estimates were made for 59 countries and territories in the
IDF Europe (EUR) Region. A total of 60 data sources from
39 countries were used to generate diabetes estimates
among adults in the Region. Estimates for 14 countries
(Austria, Denmark, Finland, France, Georgia, Greece,
Greenland, Hungary, Lithuania, Malta, Russian Federation,
Turkmenistan, United Kingdom, and Uzbekistan) were
based on studies conducted within the past five years

IDF projects that diabetes prevalence (9.2%) and the
number of people with diabetes (61 million) in EUR Region
will see a 13% increase by 2045. The EUR Region has the
highest number of children and adolescents with type 1
diabetes (295,000) as well as the highest incidence
annually, with 31,000 new cases per year. The EUR Region
has the second highest average cost per person

with diabetes (USD 3,086). In 2021, 189.3 billion USD
was spent on diabetes, representing 19.6% of the total
spent worldwide.

Map 5.2 Age-adjusted comparative prevalence (%) of
diabetes (20—79 years) in IDF Europe Region in 2021

=
e g
W Vg ST
‘
<5%
5-¢6%
. 67%
. 7-¢8%
. =8%
. No estimates made

1in 11 adults have diabetes — 61 million.

1in 3 (36%) people living with diabetes
are undiagnosed.

1in 7 live births are affected by hyperglycaemia
in pregnancy.

z2 ADA &=

The Europe Region has the highest number
of children and adolescents with type 1
diabetes — 295,000.

@% Diabetes-related expenditure in the Europe
Region totals USD 189 billion — 19.6% of
global expenditure.

The Europe Region has the second highest
average cost per person with diabetes
(20-79y) — USD 3,086.

Figure 5.2 Estimated prevalence (%) of diabetes by age and sex for the IDF Europe Region in 2021
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At a glance

Adult population in Europe

Aged 20-79 years 67om  677m 668m

Diabetes (20-79 years)
9.2% 9.8% 10.4%
7.0% 8.0% 8.7%

Regional prevalence

Age-adjusted comparative
prevalence

Number of people with 61m 67m  69m

diabetes

Number of deaths due to 111,100 - -

diabetes

Healthcare expenditure due to diabetes (20-79 years)
Total healthcare 189.3b 189.6b 185.3b

expenditure, USD
Impaired glucose tolerance (20-79 years)

Regional prevalence 8.2% 83% 8.3%
Age-adjusted comparative ~ 7-1%  7.6%  7.8%
prevalence

54.8m

Number of people with 56.1m 55.3m

impaired glucose tolerance

Impaired fasting glucose (20-79 years)

Regional prevalence 3.8%  4.0% 4.0%
Age-adjusted comparative ~ 3-3%  3.5% 3.7%
prevalence

25.6m 26.8m 26.7m

Number of people with
impaired fasting glucose

Undiagnosed diabetes (20-79 years)
Regional prevalence 35.7% - =

Number of people with 21.9m
undiagnosed diabetes

Type 1 diabetes (o-19 years)

Number of children and 294,900 — -
adolescents with type 1

diabetes

Number of newly diagnosed 31,000
children and adolescents
each year

m= million b=billion

Top 5 countries

Top 5 countries for age-adjusted prevalence of people
with diabetes (20-79 years)

Turkey

Spain 6.5% 10.3%
Andorral 5.6% 9.7%
Portugal 9.8% 9.1%
Serbia 7.9% 9.1%

Top 5 countries for number of people with diabetes
(2079 years) in millions

Turkey 3.5m 9m
Russian Federation 12.6m 7.4m
Germany 5m 6.2m
Spain 2.8m 5.1m
Italy 3.6m  4.5m

" based on extrapolation from similar countries

m= million b=billion
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Living with diabetes in Europe

Charlie Churchill, UK

“I was dlagnosed Wlth Growing up in the swinging sixties was a lot of fun —
o the Beatles, the Rolling Stones, fashion, and England
dlabetes at the age Of 34. winning the Football World Cup in 1966. However, | also
o vividly remember my father grappling with huge syringe
It was one Of those lle' needles and relentlessly agonising over his blood
o glucose readings every day after meals. He had what
Changlng moments that people in those days referred to as ‘sugar diabetes’.
you never forget” Diabetes couldn’t happen to me, could it? Eventually,

it did. After persistent prompting from my mother, |
eventually got myself tested for diabetes. | had none of
the most common symptoms — no sudden weight loss
or excessive thirst, unexplained tiredness or frequent
trips to the toilet. | felt totally fine.

80 | IDF Diabetes Atlas 2021 — 10TH EDITION www.diabetesatlas.org


http://www.diabetesatlas.org

However, in 1989 | was diagnosed with diabetes

at the age of 34. It was one of those life-changing
moments that you never forget. Since then, diabetes
knowledge, education and self-management has
evolved progressively at increasing speed. My initial
treatment consisted of tablets with occasional blood
glucose tests. There were no digital blood glucose
meters, just test strips with different coloured results.
Fifteen years later, | was prescribed multiple daily

injections of insulin to manage my blood glucose better.

This, and everything that came with it, was a very big
psychological change in my life. Learning to constantly
carry around a pouch with insulin pens, needles and

a blood glucose meter became socially awkward. The
routine of carbohydrate counting for every meal was a
real but necessary intrusion that took a while to master.
However, as time went on | became accustomed to this
new way of living.

I never appreciated there were different types of
diabetes until | started volunteering with Diabetes

UK a few years ago. Given my medical and lifestyle
management plan, | neither have type 1 nor type 2
diabetes. | am caught somewhere in between. For me,
this is of minor significance compared to the ongoing
challenges that managing my diabetes presents daily.

I am very fortunate to have many resources at my
disposal to help me and have benefitted from the
support and encouragement of many experts in my
country’s health service. In the long run, however, it’s
all down to me and my self-motivation to rise to the
daily challenges. After all, there are no holidays with
diabetes.

“I am very fortunate here in
the UK that I have so many
resources to help me live
with my diabetes”

When it comes to consultations with health
professionals, there is only one thing that every person
with diabetes is looking for — to come away feeling
that little bit more positive to be able to live more
confidently. A little extra self-belief can help everyone
live a better day.
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Diabetes in Middle-East and North Africa

82

2021

Estimates were made for 21 countries and territories in
the IDF Middle-East and North Africa (MENA) Region.

A total of 31 data sources from 18 countries were used to
estimate diabetes prevalence in 20—79 year-old adults in
the Region. Eight countries: Afghanistan, Bahrain, Egypt,
Jordan, Lebanon, Morocco, Pakistan and Tunisia, had
studies conducted within the past five years.

MENA Region has the highest regional prevalence at
16.2% and the second highest expected increase (86%)
in the number of people with diabetes, reaching a
predicted 136 million by 2045. The MENA Region has the
highest percentage (24.5%) of diabetes-related deaths
in people of working age. Despite being home to 13.6%
of people with diabetes worldwide, only 32.6 billion USD
was spent on diabetes in the MENA Region, representing
3.4% of the total spent worldwide.

Map 5.3 Age-adjusted comparative prevalence (%) of
diabetes (20—79 years) in IDF Middle-East and North
Africa Region in 2021

8%
8-¢10%
10-¢12%

=12%

No estimates made

m 1in 6 adults has diabetes — 73 million.
The highest proportion of all IDF Regions.

i The number of people with diabetes is predicted
il

to increase by 86% to 136 million by 2045 — the
second highest increase of all IDF Regions.

1in 3 people living with diabetes in the Region
are undiagnosed.

© Diabetes is responsible for 796,000 deaths
in 2021.

B The Middle-East and North Africa Region has the
highest percentage (24.5%) of diabetes-related
deaths in people of working age.

(% Diabetes-related expenditure in the
Middle-East and North Africa Region totals USD
33 billion in 2021.

@ 1in 7 live births are affected by hyperglycaemia
in pregnancy.

Figure 5.3 Prevalence (%) estimates of diabetes by age and sex, IDF Middle East and North Africa Region in 2021
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At a glance

2045
Adult population in Middle-East and North Africa
448m  540m  703m

Aged 20-79 years

Diabetes (20-79 years)

Regional prevalence 16.2% 17.6% 19.3%
Age-adjusted comparative ~ 18:1%  19.6% 20.4%
prevalence

Number of people with 73m 95m  135.7m
diabetes

Number of deaths due to 796,000 — -

diabetes

Healthcare expenditure due to diabetes (20-79 years)
Total healthcare 32.6b  43.3b 46.3b

expenditure, USD

Impaired glucose tolerance (20-79 years)

Regional prevalence 10.6% 10.9% 11.5%
Age-adjusted comparative 11.2% 11.5% 11.7%
prevalence

Number of people with 47.6m 59m  80.5m

impaired glucose tolerance

Impaired fasting glucose (20-79 years)

Regional prevalence 6.5% 6.6% 6.8%
Age-adjusted comparative ~ 6:1%  6.2% 6.3%
prevalence

Number of people with 28.9m  357m 47.5m

impaired fasting glucose

Undiagnosed diabetes (20-79 years)

Regional prevalence 37.6% - -

Number of people with 27.3m - -

undiagnosed diabetes

Type 1 diabetes (0-19 years)

Number of children and 192,500 — -
adolescents with type 1

diabetes

Number of newly diagnosed 25,000 = -

children and adolescents
each year

m= million b=billion

Top 5 countries

Top 5 countries for age-adjusted prevalence of people
with diabetes (20-79 years)

Pakistan 8.0% 30.8%
Egypt 21.1% 20.9%
Iran (Islamic Republic of) 16.9% 9.1%

Saudi Arabia 20.2% 18.7%
Sudan 8.7%  18.9%

Top 5 countries for number of people with diabetes
(20-79 years) in millions

Pakistan 6.3m 33.0m
Egypt 73m  10.9m
Iran (Islamic Republic of) 4.7m 5.5m
Saudi Arabia 2.8m  4.3m
Sudan 1.7m 3.5m

m= million b=billion
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Living with Diabetes in the Middle-East and North Africa

Cyrine Farhat, Lebanon

“Diabetes took away a lot
of the freedom that I felt I
needed growing up”
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“The government must
develop a national
diabetes programme that
ensures access to the
fundamental components
of care for people living
with diabetes”

Living with diabetes has given me a new perspective.
When | was diagnosed at 15, | had to suddenly take
charge of my life and make important daily decisions

to stay healthy and thrive. Diabetes took away a lot of
the freedom that | felt | needed growing up. | could not
do many of the things that my friends did. This gave me
more drive later in life to expand and push the norms of
what a woman with diabetes can and cannot do.

My father’s diabetes diagnosis was the trigger that
pushed me into diabetes advocacy. | had always coped
well with my type 1 diabetes, but felt that there was a great
need for support groups and free access to information for
people living with diabetes in my country. As the carer of
someone living with the condition, | felt more tools were
needed to empower those affected to take control of their
diabetes in a positive away. On the day that my father
was diagnosed, | came up with the idea for “Positive on
Glucose”, which started as an Instagram page and has
grown into an NGO.

Lebanon is going through an economic crisis that is
having a devastating impact on people living with
diabetes. Access to fundamental components of care
like insulin, syringes, monitoring equipment and
supplies has been severely disrupted, with hospitals
and health services lacking electricity and fuel to
function properly.

The government must develop a national diabetes
programme that ensures access to the fundamental
components of care for people living with diabetes,
including services that focus on management, nutrition,
and mental health.
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Diabetes in North America and the Caribbean

2021

Estimates were made for Canada, Mexico, the United
States of America and 20 Caribbean countries and
territories in the IDF North America and Caribbean (NAC)
Region. Estimates for diabetes in adults in the Region
were taken from 26 data sources, representing 17 of the
23 countries. Estimates for Bangladesh and Nepal were
based on studies conducted within the past five years.

NAC Region has the second highest diabetes prevalence
among IDF Regions at 14%. IDF projects that the number
of people with diabetes in the NAC Region will increase

Map 5.4 Age-adjusted comparative prevalence (%)
of diabetes (20—79 years) in IDF North American and
Caribbean Region in 2021

24%, reaching 63 million by 2045. The NAC Region has the

second highest number of children and adolescents with
type 1 diabetes - 193,000 in total. The NAC Region has

the second highest mortality due to diabetes (931,000)
and the second highest percentage (18,4%) of diabetes-
related deaths in people of working age among IDF
Regions. The NAC Region has the highest diabetes-related
expenditure (USD 415 billion) associated with diabetes,
43% of global expenditure and has the highest average
cost per person with diabetes (20-79y) — USD 8,208.
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No estimates made

M 1in 7 adults have diabetes — 51 million.

The North America and Caribbean Region has
T/ the second highest diabetes prevalence (14%)
of all IDF Regions.

1in 4 people living with diabetes are
Qj@ undiagnosed.

The North America and Caribbean Region has

@ the highest diabetes-related expenditure
(USD 415 billion) associated with diabetes,
43% of global expenditure.

Figure 5.4 Prevalence (%) estimates of diabetes by age a
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@ The North America and Caribbean Region has
the second highest number of children and
adolescents with type 1 diabetes — 193,000
in total.

The North America and Caribbean Region
has the highest average cost per person with
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Adult population in North America and Caribbean

361m

Aged 20-79 years 388m  413m

Diabetes (20-79 years)

Regional prevalence 14.0% 14.6% 15.2%
Age-adjusted comparative ~ 11.9%  13.3% 14.2%
prevalence

Number of people with 51m 57m  63m
diabetes

Number of deaths due to 931,000 — -

diabetes

Healthcare expenditure due to diabetes (20-79 years)

Total healthcare expenditure, 414.5b  404.7b 408.7b
ushD

Impaired glucose tolerance (20-79 years)

Regional prevalence 13.0% 13.4% 13.7%
Age-adjusted comparative ~ 11.2%  11.5% 11.7%
prevalence

Number of people with 47m 51.8m 56.6m

impaired glucose tolerance

Impaired fasting glucose (20-79 years)

Regional prevalence 8.8% 8.8% 9.1%
Age-adjusted comparative ~ 8:3%  8.6% 8.7%
prevalence

Number of people with 31.6m  34.2m 37.6m

impaired fasting glucose

Undiagnosed diabetes (20-79 years)

Regional prevalence 241% - -
Number of people with 12.2m - -
undiagnosed diabetes

Type 1 diabetes (019 years)

Number of children and 192,500 - -
adolescents with type 1

diabetes

Number of newly diagnosed 24,400 - -

children and adolescents
each year

m= million b=billion

Top 5 countries

Top 5 countries for age-adjusted prevalence of people
with diabetes (20-79 years)

Mexico 15.9% 16.9%
Saint Kitts and Nevis 87%  16.1%
Belize 17.4%  14.5%
Barbados 12.7%  14.0%
Bermuda 12.3% 13.0%

Top 5 countries for number of people with diabetes
(20-79 years)

United States of America 23.7m  32.2m
Mexico 10.3m  14.1m
Canada 2.7m 3m
Haiti 295,500 548,700
Jamaica 258,500 231,100

m= million b=billion
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Living with diabetes in North America and the Caribbean

Michael Donohoe, USA

“I try to tackle stigma and
improve awareness and
understanding by being
as open about my diabetes
as possible”

88 | IDF Diabetes Atlas 2021 — 10TH EDITION www.diabetesatlas.org

Type 2 diabetes was very prevalent in my father’s
family. He lost family members to kidney and related
cardiovascular issues, and my mother also lost a
brother to diabetes. She was diagnosed with the
condition six months before me.

When | was diagnosed with type 2 diabetes, | also
discovered that | had a heart condition. | was living on
my own and got married shortly after. The diagnosis
changed some of my habits like going out with friends
and | started to eat healthier and exercise more. Given
my family history, | was anxious that my diagnosis could
lead to an early death.
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Time has provided perspective and now that | live with
multiple complications and related conditions, [ am
less anxious and more focused on what | can do to help
others. | have five children and am a little concerned
that they will develop type 2 diabetes at some pointin
their lives. | therefore keep an eye on any potential risk
factors that they may have.

Stigma can result when you take an “invisible”
condition like diabetes out into the open. | try to tackle
this and improve awareness and understanding by

“Stigma can result when
you take an ‘invisible’

143 3 3 being as open about my diabetes as possible. I also
Condltlon lll{e dlabetes advocate loudly for people who are newly diagnosed
3 or severely impacted by the condition. In my country,
Out lnto the Open' I try many people living with diabetes have issues accessing
3 3 diabetes medicines and care. | focus my time on
tO taCkle thls by bEIng as developing programmes and encouraging action to
3 tackle the many local and national policies that do not
Open about my dlabetes benefit the diabetes and wider NCD community.
s ”
as pOSSlble In diabetes advocacy, people living with type 1 diabetes

are 90% of the voice, while people with type 2 diabetes,
who account for 90% of all diabetes, are no more than
10% of the voice. It is therefore important to reach out to
and engage this population to ensure a united community
to improve the lives of everyone affected by diabetes.
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Diabetes in South and Central America

2021

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 based on 27 data sources from 16 countries.
Only Brazil and Chile had studies completed within the
past five years.

IDF projects that the number of people with diabetes

in the SACA Region will increase by 48%, reaching 49
million by 2045. Over the same period, the prevalence of
diabetes will increase by 25%, reaching 11.9%. In 2021,
65.3 billion USD was spent on diabetes in the SACA
Region, representing 6.7% of the total spent worldwide.

Map 5.5 Age-adjusted comparative prevalence (%) of
diabetes (20—79 years) in the IDF South and Central
America Region in 2021

[ g
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=29%

No estimates made

1in 11 adults have diabetes — 33 million.

=

The number of people with diabetes is expected
to increase by 48% to 49 million by 2045.

@

1in 3 people living with diabetes (33%)
are undiagnosed.

&

Diabetes is responsible for 410,000 deaths
in 2021.

Q!

@ 121,000 children and adolescents live with
Type 1 diabetes.

Diabetes-related expenditure totals USD 65

billion in 2021.

2
@

1in 6 live births are affected by hyperglycemia
in pregnancy.

Figure 5.5 Prevalence (%) estimates of diabetes by age and sex, IDF South and Central America Region in 2021
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Adult population in South and Central America
377m  412m

Aged 20-79 years 341m
Diabetes (20-79 years)

Regional prevalence 9.5%  10.6% 11.9%

Age-adjusted comparative ~ 8-2%  9.2% 9.8%
prevalence

Number of people with 33m 40m - 49m
diabetes

Number of deaths due to 410,000 — -
diabetes

Healthcare expenditure due to diabetes (20-79 years)

Total healthcare 65.3b  75.5b  81.6b
expenditure, USD

Impaired glucose tolerance (20-79 years)
11.6% 12.1% 12.8%

10.9% 11.5% 11.7%

Regional prevalence

Age-adjusted comparative
prevalence

Number of people with 39.6m  45.7m 52.7m

impaired glucose tolerance

Impaired fasting glucose (20-79 years)

Regional prevalence 13.8%  14.4% 15.3%
Age-adjusted comparative ~ 10-0%  10.4% 10.6%
prevalence

Number of people with 47m 54.3m 62.8m

impaired fasting glucose

Undiagnosed diabetes (20-79 years)
Regional prevalence 32.9% - -
Number of people with 0.7m - -

undiagnosed diabetes

Type 1 diabetes (0-19 years)

Number of children and 121,300 - -
adolescents with type 1

diabetes

Number of newly diagnosed 12,300 — -

children and adolescents
each year

m= million b=billion

Top 5 countries for age-adjusted prevalence of people

with diabetes (20-79 years)

Puerto Rico 13.3% 13.3%
Guatemalai 9.5%  13.1%
Chile 9.8% 10.8%
Dominican Republic 8.3%  10.5%

Venezuela (Bolivarian Republic of) 10-5%  9.6%

Top 5 countries for number of people with diabetes

(2079 years) in millions

Brazil 12.4m  15.7m
Colombia 2.6m  3.4m
Venezuela (Bolivarian Republic of) 1.7M 2.3m
Argentina 1.5m 1.8m
Chile 1.2m 1.7m

" based on extrapolation from similar countries

m= million b=billion
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Living with diabetes in South and Central America
Ronaldo Wieselberg, Brazil

Having been diagnosed at the age of two, | don’t “A friend,s death from DI(A

remember life before diabetes. What | do remember are

all the changes in my treatment that have occurred since Completely ChangEd my

then. In 1993, diabetes treatment was very different

from what it is now. Multiple insulin dose therapy life and lEd me tO dEVOte

was relatively new and not commonly prescribed, and

technology to deliver insulin and monitor blood glucose myself tO hElping aVOid

levels was much less technologically advanced.

as many diabetes-related
deaths as I can”
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Adolescence was a particularly challenging time for
me. Fear of blame and criticism from others led me

to hide my blood glucose results and neglect my
diabetes care. Things improved when | started to attend
diabetes camps and meet other young people living
with diabetes, sharing experiences and supporting one
another. When | was 17, a friend living with diabetes
died diabetic ketoacidosis (DKA). This completely
changed my life and led me to devote myself to helping
avoid as many diabetes-related deaths as | can.

Living through Covid-19 has also been a challenge.

As a physician on the front line of the pandemic, |
was confronted with daily life and death decisions

in a health system at breaking point. This resulted in
depression that required medical and psychological
support. | got through it with small things, like playing

with my cats and reading, which helped a lot. “I thinl( it’S important fOl‘
| think it’s important for health professionals to 3

understand the person living with diabetes and make health pIOfeSSlonals to
the effort to explain how a decision regarding their

therapy and treatment will benefit them. underStand the person

living with diabetes

and make the effort to
explain how a decision
regarding their therapy
and treatment will benefit
them”
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Diabetes in South-East Asia
2021

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 nine data sources from
these six countries were used. Estimates for Bangladesh
and Nepal were based on studies conducted within the
past five years.

IDF projects that the number of people with diabetes

in the SEA Region will increase 68%, reaching 152
million by 2045. Over the same period, the prevalence
of diabetes will increase 30% to reach 11.3%. The
proportion of undiagnosed diabetes is third highest of
the IDF Regions at 51.2%. The proportion of pregnancies
affected by hyperglycaemia is the highest among IDF
Regions at 25.9%.

Only 10.1 billion USD was spent on diabetes in the SEA
Region, representing 1% of the total spent worldwide,
despite the region being home to 16.8% of people with
diabetes worldwide.

Map 5.6 Age-adjusted comparative prevalence (%)
of diabetes (20-79 years) in the IDF South-East Asia

Region in 2021

9%

9-¢10%

=10% ‘

No estimates made

India accounts for 1 in 7 of all adults living with

M 1in 11 adults have diabetes — go million.
E diabetes worldwide.

@i The number of people living with diabetes
is predicted to increase by 69% to 152 million
by 2045.

Qj Over1in 2 (51.2%) adults living with diabetes
are undiagnosed.

%)  Diabetes is responsible for 747,000 deaths
in 2021.

@ Total diabetes-related expenditure in the Region
amounts to USD 10 billion — the second lowest
of all IDF Regions.

@ 1in 4 live births are affected by hyperglycemia
in pregnancy.

Figure 5.6 Prevalence (%) estimates of diabetes by age and sex, IDF South-East Asia Region in 2021
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Top 5 countries

Adult population in South-Asia

Top 5 countries for age-adjusted prevalence of people

Aged 20-79 years 1.03m  1.18m 1.34b with diabetes (20-79 years)

- Mauritius
Diabetes (20-79 years)

Bangladesh 10.7%  14.2%

Regional prevalence 87%  9.6% 11.3% ] . R

o 0 o Sri Lanka 7.6%  11.3%
Age-adjusted comparative 10.0 o  10.9% 11.3% ‘ o o
prevalence Bhutani 5.8%  10.4%
Number of people with gom 113.3m 151.5m India 9.2%  9.6%
diabetes
Number of deaths due to 747,000 — -
diabetes
Healthcare expenditure due to diabetes (20-79 years) Top 5 countries for number of people with diabetes
Teicll sl pesie 10.1b  12.1b  15.0b (20-79 years)
expenditure, USD India 61.3m  74.2m
Impaired glucose tolerance (20-79 years) Bangladesh 8.4m 13.1m
Regional prevalence 45%  4.9% 57% Stillanka 1.4m  1.4m
Age-adjusted comparative 5:4%  57%  5.8% Nepal 488,200 1.1m
prevalence Mauritius 138,200 250,400
Number of people with 46.9m  58.5m  76.6m

impaired glucose tolerance )
""based on extrapolation from similar countries

Impaired fasting glucose (20-79 years)
m= million b=billion

Regional prevalence 9.2%  9.2% 9.4%
Age-adjusted comparative 8-8%  9.2%  9.3%
prevalence

Number of people with 95.2m  109.4m 125.4m

impaired fasting glucose

Undiagnosed diabetes (20-79 years)
Regional prevalence 51.2% - -

Number of people with 46.2m - -
undiagnosed diabetes

Type 1 diabetes (0-19 years)

Number of children and 244,500 - -
adolescents with type 1

diabetes

Number of newly 25,700 - -

diagnosed children and
adolescents each year

m= million b=billion
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Living with diabetes in South-East Asia

Tazul Islam, Bangladesh

_1,

“ L] L]
I was 16 when | was diagnosed and getting ready to take My dlagHOSlS had d huge
my final secondary school exams. | was losing a lot of o o
weight, feeling weak, tired and thirsty, and going to the lmpaCt on me, my famlly

toilet often. My parents thought that this was linked to

* (1)
the stress | was under for the exams. and fl‘lendS

My diagnosis had a huge impact on me, my family and
friends. | am an only child and my parents were very
worried about my future. Misguided and misinformed
comments from other people (“He can’t live long” “His
eyes and kidneys will be damaged soon”) made things
worse. | felt alone and depressed. My parents hid my
condition from other others and told me not to talk
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about it with anyone. They used to lock me in a room
and | was not allowed to go outside by myself. They also
tried alternative remedies to stop me having to take
insulin. When my friends found out that | had diabetes,
they bullied and made fun of me. They would say that

a person with diabetes could not get married because
they are impotent.

When | was diagnosed, limited services and facilities were
available for children with type 1 diabetes in my country.

| was treated with people living with type 2 diabetes,
which had a negative effect on my diabetes management.
| had trouble managing my blood glucose levels and my
HbA1c was high. Things improved when | started receiving
support from the Changing Diabetes in Children Program
(CDIC) Paediatric Diabetes Center at BIRDEM General
Hospital and Life for a Child. | met other children with
type 1 diabetes and was provided with free insulin, care,
education and counseling. Interacting with other people
with type 1 diabetes inspired me to manage my diabetes
better and improved my quality of life.

A large number of people in my country live below the
poverty line and in rural areas, where there is limited
access to medicines, health services and trained health
professionals. They have to go to a city to receive
treatment and follow-up. The government has taken
limited action to provide free insulin and diabetes care
for all people with diabetes. The Diabetic Association
of Bangladesh (BADAS) has a large network of centres
across the country that mainly support adults living
with diabetes. However, the shortage of trained health
professionals means that some people with diabetes

“Interacting with other
people with type 1 diabetes
has inspired me to manage
my diabetes better and
improved my quality of life”

who receive free medicines are not provided with the
education and guidance to use them and manage their
condition appropriately. This inspired me and a group
of other young people living with diabetes to organise
awareness, education and counselling activities for
people who are recently diagnosed. We do our best with
limited funding and support.

| think the most important things to focus on to improve
the lives of people living with diabetes in my country are
nutritional education and guidance on how to administer
medication and self-monitor the condition. Diabetes
education provided by health professionals should

also be more person-centered and complemented with
counselling and psychological support, particularly for
people who are newly diagnosed.

My message to children recently diagnosed with
diabetes is to not pay any attention to people around
them who know nothing about the condition. Listen to
the health professionals that support your treatment.
You are not responsible for having diabetes so, don’t
hide it, stay positive and make the most of your
potential. You can make your life what you want it to be.
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Diabetes in the Western Pacific

2021

Estimates were made for 38 countries and territories in the
IDF Western Pacific (WP) Region. For this edition of the IDF
Diabetes Atlas, 41 data sources from 28 countries were used
to generate estimates of diabetes in adults aged 20-79
years. Estimates for Australia, Brunei Darussalam, China,
Indonesia, Kiribati, Malaysia and the Marshal Islands were
based on studies conducted within the past five years.

The WP Region accounts for over a third (38%) of the total
number of adults living with diabetes. The WP Region
has the third highest prevalence of diabetes (11.9%) in
the world. IDF projects that the number of people with
diabetes in the WP Region will increase by 27%, reaching
260 million by 2045 and that the prevalence of diabetes
will increase 21% to reach 14.4% in 2045. The proportion
of undiagnosed diabetes (52.9%) is the second highest
of the IDF Regions. Diabetes is responsible for 2.3 million
deaths in 2021, which is the highest number of all IDF
Regions. Diabetes-related expenditure in 2021 totals
USD241 billion, representing 25% of global expenditure.

Map 5.7 Age-adjusted comparative prevalence (%)
of diabetes (20-79 years) in the IDF Western Pacific
Region in 2021

N\ 4.
\j"ﬂ <
8%

8-¢10% N
10-¢12%

212%

No estimates made

1in 8 adults have diabetes — 206 million.

=

The Western Pacific Region accounts for over a
third (38%) of the total number of adults living
with diabetes.

P China accounts for 1 in 4 of all adults living with
diabetes worldwide.

Over half (53%) of adults living with diabetes
are undiagnosed.

Diabetes is responsible for 2.3 million deaths
in 2021 — the highest number of all IDF Regions.

©

Diabetes-related expenditure in 2021 totals USD
241 billion — 25% of global expenditure.

&

@ 1in 7 live births are affected by hyperglycemia
in pregnancy.

Figure 5.7 Age-adjusted comparative prevalence (%) of diabetes (20—79 years) in IDF Western Pacific Region in 2021
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At a glance

Adult population in Western Pacific
1.73b

1.81b  1.81b

Aged 20-79 years

Diabetes (20-79 years)

Regional prevalence 11.9% 13.2% 14.4%
Age-adjusted comparative  9-9%  10.9% 11.5%
prevalence

Number of people with 205.6m 238.3m 260.2m
diabetes

Number of deaths dueto ~ 2:3M = -
diabetes

Healthcare expenditure due to diabetes (20-79 years)
Total healthcare 241.3b  262.4b 269.5b
expenditure, USD

Impaired glucose tolerance (20-79 years)

Regional prevalence 14.6% 15.5% 16.1%
Age-adjusted comparative 12:.9%  13.7%  14.0%
prevalence
Number of people with 253m  280.9m 291.8m
impaired

glucose tolerance

Impaired fasting glucose (20-79 years)
Regional prevalence 2.9% 3.0% 3.1%

Age-adjusted comparative 2:5%  2.7%  2.7%

prevalence

Number of people with 49.7m  54.1m  56m
impaired

fasting glucose

Undiagnosed diabetes (20—79 years)

Regional prevalence 52.9% - -

Number of people with 108.7m

undiagnosed diabetes

Type 1 diabetes (0-19 years)

Number of children and 107,900 — -
adolescents with type 1
diabetes

11,600 — -

Number of newly
diagnosed children and
adolescents each year

m= million b=billion

Top 5 countries

Top 5 countries for age-adjusted prevalence of people
with diabetes (20-79 years)

French Polynesia

New Caledoniai 8.8%  23.4%
Northern Mariana Islandsi = 23.4%
Naurui 20.7% 23.4%
Marshall Islands 22.2% 23.0%

Top 5 countries for number of people with diabetes
(20-79 years) in millions

g 9om  140.9m
Indonesia 7.3m 19.5m
Japan 10.7m  11m
Thailand 4m 6.1m
Malaysia 2m 4.4m

i based on extrapolation from similar countries

m= million b=billion
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Ashley Ng, Australia

Living with diabetes in Western Pacific

“Finding like-minded peers
in the diabetes community
as well as passionate
and caring healthcare
professionals has been
crucial to my diabetes care”

IDF Diabetes Atlas 2021 — 10TH EDITION www.diabetesatlas.org

When | was told that | had type 2 diabetes, | was in
total shock and denial. | was only 19 and thought

that diabetes only happened to older adults. Initially

| wanted to hide my diagnosis from my family and
friends. As | came to terms with the knowledge that |
would have to be on medication for the rest of my life, |
decided that | had to at least tell my family.

Being diagnosed with diabetes was a difficult
adjustment both physically and mentally, but | credit it
for helping me live more healthily. It was helpful that
my family have been very supportive throughout my
journey. Together, we started eating healthier food and
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being more active, which has also benefited their lives.
Finding like-minded peers in the diabetes community as
well as passionate and caring healthcare professionals
has also been crucial to my diabetes care.

| recently became a mother to a beautiful baby

girl. Planning for the pregnancy with diabetes was
challenging and hard work. | was in regular discussions
with my diabetes doctor and educator to make sure my
blood glucose levels and health were as well managed
as possible.

Being pregnant with diabetes was even more
challenging and scary than planning for it! | was
constantly worried about how everything | was doing
would impact my baby. | was very lucky to have a great
healthcare team who monitored us regularly during my
pregnancy and after the birth.

“The biggest thing now is
to make sure all people
with diabetes can access
the care and essential
medicines they need to
survive.”
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Country summary tables

Africa

Country or territory

Africa —-AFR

Angola

Benin

Botswana

Burkina Faso

Burundi

Cabo Verde

Cameroon

Central African Republic

Chad

Comoros

Congo

Cdte d’Ivoire
Democratic Republic
of the Congo
Djibouti

Equatorial Guinea

Eritrea

Eswatini

Ethiopia

Gabon

Gambia

Ghana

Guinea

Guinea-Bissau

Number of adults
20-79 years
with diabetes in
1,000s (95%
confidence
interval)

23,633.9

(15,020.8-
29,834.2)

584.5 (561.8-
1289.3)

50.4 (40.2-117.8)

69.1(49.7-86.8)

164.4 (120.3-
244.3)

223.1 (156.7-
259.7)

7.3 (6.2-13.7)

620.8 (599.1-
639.1)

96.9 (93.3-99.8)

268.3 (258.4-
276.5)

34.6 (17.1-38.7)

151.6 (146.5-
156.0)

231.2 (183.1-
423.6)

1,908.9 (1,839.4-
1,966.5)

53.7 (38.7-62.5)
39.4 (38.0-40.6)
94.2 (66.3-110.1)

21.8 (21.8-115.0)

1,920.0 (1,721.7-
2,686.6)

79-0 (76.3-81.3)

18.1 (16.5-33.9)

329.2 (145.2-
538.5)

103.7 (76.8-
163.4)

16.8 (12.9-26.8)

Diabetes
prevalence (%)
in adults 20-79
years (95%
confidence
interval)

4.5 (2.8-5.7)

4.0 (3.9-8.9)

.9 (.7-2.0)

5.1 (3.7-6.4)
1.7 (1.3-2.5)

4.1(2.9-4.8)

2.1(1.8-3.9)
4.8 (4.7-5.0)

4.5 (4-3-4.6)

3.8 (3.6-3.9)

7.7 (3.8-8.6)
5.6 (5.4-5.7)

1.8 (1.4-3.3)

4.8 (4.6-4.9)

8.7 (6.3-10.1)
5.0 (4.9-5.2)
5.5 (3.9-6.4)

3.6 (3.6-19.1)
3.3 (3.0-4.7)

6.5 (6.3-6.7)

1.6 (1.5-3.0)
2.0 (.9-3.2)

1.7 (1.3-2.7)

1.8 (1.3-2.8)

Age-adjusted
comparative diabetes
prevalence (%) in
adults 20-79 years
(95% confidence
interval)

5.3(3.6-6.7)

4.6 (4.5-9.5)
1.1 (.8-2.4)

5.2 (3.8-6.5)
2.1 (1.7-3.3)

6.5 (4.6-7.6)

2.1 (1.7-3.7)
5.5 (5.3-5.7)

5.8 (5.6-6.0)
5.8 (5.6-6.0)

11.7 (4.7-12.7)
5.5 (5.3-5.7)

2.1 (1.7-3.7)
5.8 (5.6-6.0)

7.4 (5.3-8.7)
5.5 (5.3-5.7)
6.5 (4.6-7.6)

4.6 (4.6-27.2)
5.0 (4.4-6.8)

5.5 (5.3-5.7)

1.9 (1.7-3.2)
2.6 (1.1-3.8)

2.1 (1.7-3.3)

2.1(1.7-3.3)

Number of adults
20-79 years with
undiagnosed
diabetes in 1,000s
(95% confidence
interval)

12,658.6 (8,229.9-
16,178.4)

311.3 (299.3-
686.8)
26.8 (21.4-62.7)

36.8 (26.5-46.2)
94.7 (69.3-140.7)

128.5 (90.3-149.6)

3.9 (3.3-7.3)
330.7 (319.1-340.5)

55.8 (53.8-57.5)

154.6 (148.9-159.2)

17.8 (8.8-19.9)
80.8 (78.1-83.1)

123.1 (97.5-225.6)

1,099.5 (1,059.5-
1,132.7)

28.6 (20.6-33.3)

21.0 (20.3-21.6)
54.2 (38.2-63.4)
11.6 (11.6-61.2)
1,105.9 (991.7-
1,547.5)
42.1(40.7-43.3)

10.4 (9.5-19.5)
175.4 (77.4-286.8)

59.7 (44.3-94.1)

9.7 (7.4-15.4)

Diabetes-related
expenditure
(USD) per person
with diabetes
(20-79 years)

547.1

519.8

181.6

2,155.3
192.3

102.5

912.1
286.2

267.7

133.6

205.6
251.4

386.6
93.9

288.2

1,712.7

110.6

1,136.2
104.3

1,137.8

132.7
279.4

184.6

270.9

. Total Regional estimates
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Diabetes-related Diabetes- Prevalence of Number of people
health expenditure  related deaths childrenand (20-79 years) with
(ID) per person in adults 20-79 adolescents  impaired glucose
with diabetes years 0-19 years with tolerance in 1000s
(20-79 years) type 1 diabetes (95% confidence
interval)

1,404.0 416,163 1,240 52,151.4
(41,677.5-

66,309.4)

977.1 11,173 2,388 1,031.7 (599.9-

1,442.3)

488.4 927 544 569.0 (447.3-

773.9)

4,858.6 2,044 108 102.8 (63.6-143.2)
533.8 2,813 254 866.9 (685.5-
1,179.3)

280.6 3,925 608 581.7 (523.1-

651.6)

1,870.2 70 43 35.4 (28.6-46.9)

706.3 12,614 1,458 1,229.0 (984.2-
1,627.3)

483.8 3,655 17 202.5 (158.9-

277.3)

361.1 5,247 91 630.9 (491.2-

874.5)

423.1 440 53 39.7 37.2-43.3)

663.3 3,104 488 272.4 (220.1-

357.3)

948.1 3,991 1,014 1,241.8 (977.5-
1,674.9)

155.8 34,151 2,156 3,864.3 (3,023.9-
5,280.7)

548.6 883 357 108.9 (97.2-122.9)
3,795.8 824 54  74.0 (60.7-94.3)

342.7 2,129 1,928 276.2 (244.7-

314.0)

2,915.3 846 97 31.7 (18.9-44.1)

286.8 26,448 2,363 7,140.7 (6,365.0-
8,072.4)

2,557.6 1,215 171 125.1 (101.9-
160.4)

484.1 325 47 108.5(86.8-143.0)

602.4 6,255 2,551  1,666.8 (1,328.8-
2,228.0)

526.4 2,176 113 564.1 (442.0-

776.5)

626.2 411 26  89.1(70.8-120.2)

Age-adjusted
comparative
prevalence (%)

of impaired
glucose tolerance
(20-79 years)
(95% confidence
interval)

12.6 (10.0-16.4)

6.9 (4.3-9.7)
11.3 (8.4-16.2)

6.9 (4.3-9.7)
11.3 (8.4-16.2)

19.2 (16.9-22.0)

11.3 (8.4-16.2)
11.3 (8.4-16.2)

11.3 (8.4-16.2)
11.3 (8.4-16.2)

12.1 (11.3-13.2)

11.3 (8.4-16.2)
11.3 (8.4-16.2)
11.3 (8.4-16.2)

16.7 (14.7-19.1)
11.3 (8.4-16.2)
19.2 (16.9-22.0)

6.9 (4-3-9.7)
19.2 (16.9-22.0)

11.3 (8.4-16.2)

11.3 (8.4-16.2)
11.3 (8.4-16.2)

11.3 (8.4-16.2)

11.3 (8.4-16.2)

Number of
people (20-79
years) with
impaired fasting
glucose in 1000s
(95% confidence
interval)

£40,925.2
(16,264.2-
52,632.5)

1,419.6 (1,053.8-
1,596.4)

291.4 (101.8-
479.9)

60.9 (54.8-155.8)

410.6 (142.9-
676.5)

269.6 (135.0-
333.6)

19.7 (7.0-32.3)

680.2 (233.8-
1,123.5)

100.8 (35.2-
165.9)

287.3(98.5-
474.7)

25.9 (13.3-32.1)

153.9 (53.8-
253.4)

649.1(221.8-
1,073.6)

1,897.7 (660.2-
3,127.3)

50.3 (26.6-62.2)
46.4 (15.2-77.3)

107.3 (55.2-
133.0)

66.0 (39.4-70.0)

3,077.5 (1,549.1-
3,814.4)

78.3 (26.8-129.4)

59.8 (20.6-98.8)

881.3 (309.1-
1,450.0)

275.1 (98.1-
451.0)

45.2 (15.7-74.4)

Age-adjusted
comparative
prevalence (%)
of impaired
fasting glucose
(20-79 years)
(95% confidence
interval)

8.0 (3.4-10.3)

9.6 (7.2-10.8)

4.9 (1.8-8.0)

4.2 (3.7-10.6)
4.8 (1.7-7.8)

6.7 (3.7-8.3)

4.9 (1.8-8.0)
4.9 (1.8-8.0)

4.8 (1.7-7.8)

4.8 (1.7-7.8)

6.9 (3.8-8.5)
4.9 (1.8-8.0)

4.9 (1.8-8.0)

4.8 (1.7-7.8)

6.9 (3.8-8.5)
4.9 (1.8-8.0)
6.7 (3.7-8.3)

14.4 (8.8-15.3)
6.7 (3.7-8.3)

4.9 (1.8-8.0)

4.8 (1.7-7.8)
4.9 (1.8-8.0)

4.8 (1.7-7.8)

4.8 (1.7-7.8)
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Country or territory

Kenya

Lesotho

Liberia

Madagascar

Malawi

Mali

Mauritania

Mayotte

Mozambique

Namibia

Niger

Nigeria

Rwanda

Sao Tome and Principe

Senegal

Seychelles

Sierra Leone

Somalia

South Africa

South Sudan

Togo

Uganda

United Republic of Tanzania

Zambia

Zimbabwe

Number of adults
20-79 years
with diabetes in
1,000s (95%
confidence
interval)

821.5 (524.6-
1,094.3)

48.4 (47.5-87.4)
47.1 (37.5-76.1)

535.8 (522.7-
916.1)

486.0 (460.9-
511.1)

152.5 (117.1-
242.7)

45.0 (36.4-82.6)

5.7 (5.6-10.0)

349.3 (328.4-
877.7)

75.0 (49.1-95.3)

423.1 (109.2-
466.0)

3,623.5 (1,576.6-
4,502.8)

297.0 (210.2-
346.1)

6.1(5.9-6.2)

189.4 (115.9-
229.4)

6.6 (2.4-7.8)
70.6 (54.3-110.7)

376.0 (263.3-
439.5)

4,234.0 (1,737.7-
4,628.4)

246.2 (173.8-
287.1)

75-4 (58.3-116.4)

716.0 (579.1-
1,070.7)

2,884.0 (1,279.2-
3,043.8)

726.3 (350.2-
773-4)

106.4 (89.1-
342.4)

Diabetes
prevalence (%)
in adults 20-79
years (95%
confidence
interval)

3.0 (1.9-3.9)

3.9 (3.8-7.1)
1.9 (1.5-3.0)

3.9 (3.8-6.6)

5.4 (5.1-5.7)

1.8 (1.3-2.8)

1.9 (1.5-3.5)

4.1 (4.0-7.2)
2.4 (2.3-6.1)

5.5 (3.6-6.9)
4.3 (1.1-4.7)

3.7 (1.6-4.7)

4.5 (3.2-5.2)

5.8 (5.6-6.0)
2.4 (1.4-2.9)

9.9 (3.5-11.7)
1.8 (1.4-2.8)

5.4 (3.8-6.4)

11.3 (4.6-12.4)

4.5 (3.2-5.3)

1.8 (1.4-2.8)

3.6 (2.9-5.3)

10.3 (4.6-10.9)

8.6 (4.1-9.2)

1.5 (1.3-4.8)

Age-adjusted
comparative diabetes
prevalence (%) in
adults 20-79 years
(95% confidence
interval)

4.0 (2.5-5.4)

4.6 (4.5-9.5)
2.1 (1.7-3.3)

4.6 (4.5-8.3)

7.3 (6.9-7.7)

2.1 (1.7-3.3)

2.1(1.7-3.7)

4.6 (4.5-8.3)
3.3(3.1-8.1)

6.7 (4.1-8.5)
5.2 (1.8-5.8)

3.6 (1.8-4.5)

6.5 (4.6-7.6)

5.5 (5.3-5.7)
3.1 (1.8-3.7)

8.5 (3.1-10.3)
2.1(1.7-3.3)

6.5 (4.6-7.6)

10.8 (4.7-11.8)

6.5 (4.6-7.6)

2.1(1.7-3.3)

4.6 (3.8-7.4)

12.3 (6.1-13.0)

11.9 (5.1-12.7)

2.1(1.8-5.6)

Number of adults
20-79 years with
undiagnosed
diabetes in 1,000s
(95% confidence
interval)

3,58.7 (229.0-
477.7)

25.8 (25.3-46.6)
27.1 (21.6-43.8)

308.6 (301.1-527.7)

280.0 (265.5-
294.4)

87.8 (67.4-139.8)

24.0 (19.4-44.0)

3.3 (3.2-5.8)

302.9 (284.7-
761.0)

40.0 (26.1-50.8)
243.7 (62.9-268.4)
1,930.2 (839.9-
2,398.6)

171.1 (121.1-199.3)

3.2(3.13.3)
109.1 (66.8-132.1)

3.1 (1.1-3.6)
40.7 (31.3-63.8)

216.6 (151.7-253.1)

1,922.2 (788.9-
2,101.3)

141.8 (100.1-165.4)
43.4 (33.6-67.1)
412.5 (333.6-616.7)
1,536.3 (681.4-

1,621.4)

386.9 (186.5-
412.0)

56.7 (47.5-182.4)

Diabetes-related
expenditure
(USD) per person
with diabetes
(20-79 years)

448.6

474.9
231.2

98.5

150.7

189.6

284.5

226.7

2,120.9

142.0

499.7

230.7

664.4
299.7

940.7

422.2

1,700.7

205.3

227.4

149.8

334-4

794.4

. Total Regional estimates
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Diabetes-related
health expenditure
(D) per person
with diabetes
(20-79 years)

909.5

1,175.9
64,347.7

353.2
507.3
488.3

992.7

663.4

3,970.5
364.8

1,390.0

672.0

1,133.4
744.9

1,749.0
1,266.7

3,651.9

536.7

7344

457.4

917.2

1,121.1

Diabetes-
related deaths
in adults 20-79
years

15,285

2,761

802

9,718

7,917

2,616

514

11,832

1,674
5,302

48,375

4,075

73
3,028

91
1,353

8,834

95,676

4,021

1,338

10,416

36,334

15,519

2,942

Prevalence of
children and
adolescents

0-19 years with
type 1 diabetes

5,279

60
54

2,566

1,979

249

321

24
1,945

225

333

4,440

671

23
1,451

27

2,405

4,526

2,695

125

4,578

5,655

1,594

1,343

Number of people
(20-79 years) with
impaired glucose
tolerance in 1000s
(95% confidence
interval)

3,200.8 (2,886.3-
3,575.0)

69.7 (42.4-97.4)

247.3 (195.1-
334.5)

936.2 (548.1-
1,315.5)

472.5 (273.9-
658.8)

813.2 (644.5-
1,095.6)

233.3 (186.0-
311.8)

16.5 (15.5-18.0)

943.9 (551.3-
1,315.3)

90.7 (54.3-126.7)
897.9 (686.8-
1,276.8)

9,418.3 (7,466.7-
12,653.2)

777.8 (697.2-
873.8)

10.6 (8.5-13.9)

769.3 (608.9-
1,039.3)

6.6 (6.2-7.1)

372.2 (294.9-
502.8)

10,99.1 (980.5-
1,241.8)

3,009.6 (1,711.0-
4,152.6)

664.0 (592.8-
749-4)

394.5 (312.3-
533.1)

2,429.5 (2,189.3-
2,716.7)

3,502.8 (3,144.1-
3,930.8)

513.4 (296.7-
715.9)

408.3 (226.4-
605.6)

Age-adjusted
comparative
prevalence (%)

of impaired
glucose tolerance
(20-79 years)
(95% confidence
interval)

16.7 (14.7-19.1)

6.9 (4.3-9.7)
11.3 (8.4-16.2)

7.9 (5.0-11.2)

7.9 (5.0-11.2)

11.3 (8.4-16.2)

11.3 (8.4-16.2)

13.9 (13.1-15.2)
7.9 (5.0-11.2)

6.9 (4-3-9.7)
11.3 (8.4-16.2)

11.3 (8.4-16.2)

19.2 (16.9-22.0)

11.3 (8.4-16.2)
11.3 (8.4-16.2)

8.5 (8.0-9.4)
11.3 (8.4-16.2)

19.2 (16.9-22.0)

7.6 (4.2-10.3)

19.2 (16.9-22.0)

11.3 (8.4-16.2)

19.2 (16.9-22.0)

16.7 (14.7-19.1)

6.9 (4.3-9.7)

6.4 (4.0-10.4)

Number of
people (20-79
years) with
impaired fasting
glucose in 1000s
(95% confidence
interval)

986.9 (885.3-
1,077.3)

96.3 (71.6-108.1)

124.5 (43.5-
205.0)

1,118.9 (830.1-
1,257.0)

382.8 (347.2-
429.7)

£410.5 (142.1-
677.2)

124.6 (43.4-
205.3)

8.9 (4.7-11.1)
1,110.1 (828.9-
1,248.9)

72.5 (63.7-136.7)
603.2 (128.1-
648.8)

4,929.0 (1,711.7-
8,125.3)

340.9 (175.3
£422.0)

6.1 (2.2-10.1)
150.4 (126.0-
647.1)

3.3 (1.9-4.1)
184.8 (64.0-
304.9)

445.1 (222.8-
552.2)
13,263.0
(3,202.6-
13,506.6)

286.9 (145.8-
355.4)

191.9 (66.8-
316.2)

380.1 (340.3-
1355.0)

3,383.4 (872.5-
3,609.2)

825.3 (570.8-
924.8)

541.8 (405.3-
609.1)

Age-adjusted
comparative
prevalence (%)
of impaired
fasting glucose
(20-79 years)
(95% confidence
interval)

5.0 (4-4-5.5)

9.6 (7.2-10.8)
4.8 (1.7-7.8)

9.4 (7.0-10.5)

6.0 (5.4-6.9)

4.8 (1.7-7.8)

4.9 (1.8-8.0)

6.7 (3.7-8.3)
9.4 (7.0-10.5)

5.8 (5.1-10.6)
7.5 (1.7-8.2)

4.9 (1.8-8.0)

6.7 (3.7-8.3)

4.9 (1.8-8.0)
2.0 (1.6-8.0)

4.9 (2.7-6.0)
4.8 (1.7-7.8)

6.7 (3.7-8.3)

32.2 (7.8-32.8)

6.7 (3.7-8.3)

4.8 (1.7-7.8)

2.2 (2.0-8.3)

13.1 (3.8-14.0)

10.6 (7.7-12.1)

9.6 (7.2-10.8)
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Europe

Country or territory

Number of adults

20-79 years
with diabetes in
1,000s (95%
confidence
interval)

Diabetes
prevalence (%)
in adults 20-79
years (95%
confidence
interval)

Age-adjusted
comparative diabetes
prevalence (%) in
adults 20-79 years
(95% confidence
interval)

Number of adults
20-79 years with
undiagnosed
diabetes in 1,000s
(95% confidence
interval)

Diabetes-related
expenditure
(USD) per person
with diabetes
(20-79 years)

Europe -EUR 61,425.1 9.2 (7.1-10.4) 7.0 (5.5-8.1) | 21,935.0 (16,753.0- 3,086.4
(47.459-9- 25,149.3)
69,888.4)
Albania 241.1 (150.0- 11.5 (7.1-14.5) 9.1 (5.9-11.2) 95.4 (59.4-120.3) 676.1
304.0)
Andorra 8.0 (7.2-8.8) 13.9 (12.5-15.3) 9.7 (8.8-10.7) 2.7 (2.4-3.0) 3,063.9
Armenia 133.6 (122.1- 6.4 (5.8-6.9) 5.6 (5.1-6.0) 52.9 (48.3-56.9) 1,174.3
143.6)
Austria 447.1 (398.9- 6.6 (5.9-7.3) 4.6 (4.1-5.2)  149.8 (133.6-166.5) 6,574.7
496.9)
Azerbaijan 397.1 (367.3- 5.6 (5.2-6.1) 5.6 (5.1-6.0)  157.2 (145.4-169.8) 482.4
429.1)
Belarus 483.0 (439.4- 6.9 (6.3-7.4) 5.6 (5.1-6.0)  191.1 (173.9-204.7) 1,023.5
517.3)
Belgium £404.9 (394.6- 4.9 (4.7-6.6) 3.6 (3.5-5.4) 135.6 (132.2-184.2) 6,433.2
549.7)
Bosnia and Herzegovina 305.9 (204.6- 12.2 (8.2-15.0) 9.1 (5.9-11.2) 121.1 (81.0-148.5) 1,125.2
375.2)
Bulgaria 519.3 (432.8- 9.9 (8.3-10.6) 7.4 (6.0-8.3)  134.0 (111.7-143.0) 1,892.4
554.4)
Channel Islands 10.8 (10.8-10.8) 8.2 (8.2-8.2) 6.3 (6.3-6.3) 3.6 (3.6-3.6) -
Croatia 212.7 (199.0- 7.0 (6.5-13.0) 4.8 (4.4-9.2) 71.3 (66.7-132.8) 1,197.5
396.5)
Cyprus  87.5 (69.8-118.1) 9.7 (7.8-13.1) 8.6 (6.5-11.3) 32.0 (25.6-43.2) 2,570.8
Czechia 791.4 (634.1- 9.8 (7.9-15.3) 7.1(5.5-11.0)  265.1 (212.5-412.1) 2,177.5
1,230.2)
Denmark 309.4 (287.9- 7.3 (6.8-7.7) 5.3 (4.9-5.6)  103.6 (96.4-110.0) 7.844.4
328.2)
Estonia  83.9 (63.7-103.2) 8.7 (6.6-10.7) 6.5 (4.8-7.8) 40.9 (31.0-50.3) 1,826.6
Faroe Islands 1.8 (1.7-3.0) 5.2 (4.8-8.6) 3.8 (3.4-5.7) .6 (.5-1.0) -
Finland 392.9 (334.8- 9.7 (8.2-10.7) 6.1 (5.4-7.0) 73.7 (62.8-81.7) 5,514.6
435.9)
France 3,942.9 (2,229.6- 8.6 (4.8-9.6) 5.3 (3.4-6.6) 1,098.6 (621.3- 5,760.1
4,428.8) 1,234.0)
Georgia 190.6 (172.3- 6.8 (6.1-8.8) 5.7 (5.1-7.2) 75.4 (68.2-97.5) 877.1
246.4)
Germany  6,199.9 (5,033.4- 10.0 (8.1-11.0) 6.9 (5.5-7.7) 1,345.4 (1,092.2- 6,660.7
6,847.3) 1,485.9)
Greece 736.1 (675.3- 9.6 (8.8-10.5) 6.4 (5.8-7.1) 246.6 (226.2- 1,747.1
803.3) 269.1)
Greenland 1.8 (1.8-3.4) 4.5 (4.4-8.4) 3.3(3.2-5.7) .6 (.6-1.1) -
Holy See 1 (1-.2) 10.7 (9.2-12.3) 7.3 (6.2-8.3) .0 (.0-.0) -

. Total Regional estimates
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Countries with in-country sources on diabetes




Diabetes-related Diabetes- Prevalence of Number of people Age-adjusted Number of Age-adjusted
health expenditure  related deaths childrenand (20-79 years) with comparative people (20-79 comparative
(ID) per person in adults 20-79 adolescents  impaired glucose prevalence (%) years) with prevalence (%)
with diabetes years 0-19 years with tolerance in 1000s of impaired impaired fasting of impaired
(20-79 years) type 1 diabetes (95% confidence glucose tolerance glucose in 1000s  fasting glucose
interval) (20-79 years) (95% confidence (20-79 years)
(95% confidence interval) (95% confidence
interval) interval)
4,316.7 4,977 54,780.2 7-1(5.3-9.7) 25,608.0 3.3 (2.6-4.5)
(41,729.3- (20,572.6-
78,561.1) 34,409.3)
1,714.9 4,248 493 160.5 (122.7- 7.3 (5.2-8.5) 45.0 (41.8-47.6) 1.7 (1.6-1.9)
189.1)
3,916.4 - 27 6.1(4.3-7.9) 8.4 (6.2-10.6) 2.0 (1.9-2.2) 2.8 (2.7-3.0)
2,883.5 2,392 498  71.2 (54.7-183.2) 3.5(2.6-7.4)  51.5(39.7-86.9) 2.3(1.7-3.9)
7,256.9 12,021 3,592 1,387.0 (1,144.0- 16.7 (14.1-19.5) 179.0 (136.7- 2.2 (1.7-3.8)
1,571.1) 288.0)
1,843.9 7,577 1,908 236.5 (177.3- 3.5 (2.6-7.4) 166.6 (126.7- 2.3(1.7-3.9)
556.2) 284.4)
3,253.5 11,242 1,062 184.6 (148.0- 3.5 (2.6-7.4) 187.5 (144.9- 2.3 (1.7-3.9)
658.7) 306.0)
7,077.8 10,714 4,330 1,599.3 (1,400.0- 15.8 (14.1-19.2) 484.6 (404.4- 4.9 (4.1-5.7)
1,893.1) 581.1)
2,712.6 5,113 497 200.2 (159.7- 7.3 (5.2-8.5)  58.8 (54.5-61.9) 1.7 (1.6-1.9)
235.1)
4,481.5 10,521 1,129  88.3(78.8-503.7) 1.4 (1.2-6.9) 147.1 (112.5- 2.3 (1.7-3.9)
233.3)
- - 73 5.5 (4.0-7.6) 3.8 (2.7-5.6) 7.6 (6.3-9.1) 4.9 (4.1-5.7)
2,215.1 6,218 1,278 244.9 (194.2- 7.3 (5.2-8.5) 72.3 (67.1-76.0) 1.7 (1.6-1.8)
286.2)
3,452.7 1,101 390 57.4 (49.1-79.8) 5.7 (5.0-8.5) 17.8 (16.6-18.9) 1.7 (1.6-1.8)
3,749.9 1,146 4,284 251.6 (195.9- 3.5 (2.6-7.3) 216.5 (165.0- 2.2 (1.7-3.8)
751.5) 346.2)
7,311.3 7,010 3,103 617.1 (409.3- 11.9 (4.5-12.5) 259.0 (161.5- 5.4 (3.3-6.7)
658.8) 318.6)
2,855.4 174 473  87.8 (25.7-103.0) 6.8 (2.5-8.3) 25.5 (19.5-40.8) 2.2 (1.7-3.8)
- - 26 .6 (.5-4.5) 1.2 (1.0-10.4) 1.9 (1.3-2.5) 4.8 (3.3-6.7)
5,443.1 9,338 5,410 474.5 (385.2- 8.1 (4.2-10.7) 198.0 (144.3- 4.5 (3.1-7.4)
618.2) 319.5)
6,448.4 87,434 27,128  48,28.6 (3,429.5- 8.4 (6.2-10.6)  2,728.6 (2,271.9- 4.9 (4.1-5.7)
6,228.7) 3,289.5)
2,232.0 4,271 429 109.7 (84.1-263.9) 3.5 (2.6-7.4) 60.6 (54.0-120.1) 1.8 (1.6-3.9)
7,422.7 151,463 35,144 12,197.5 16.8 (13.7-19.5)  3,716.1 (3,102.4- 4.9 (4.1-5.7)
(10,399.9- 4,468.2)
14,554.5)
2,609.3 22,350 2,905 596.9 (469.1- 7.3 (5.2-8.5) 180.5 (167.6- 1.7 (1.6-1.8)
700.3) 189.8)
- - 33 4.3 (3.7-5.7) 5.4 (4.4-11.2) 2.1 (1.5-2.9) 4.8 (3.3-6.7)
- - - 1 (0-.1) 8.3 (6.1-10.5) .0 (.0-.0) 2.8 (2.6-3.0)
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Country or territory

Hungary

Iceland

Ireland

Isle of Man

Israel

Italy

Kazakhstan

Kyrgyzstan

Latvia

Liechtenstein

Lithuania

Luxembourg
Malta
Monaco
Montenegro

Netherlands

North Macedonia

Norway

Poland

Portugal

Republic of Moldova

Romania

Russian Federation

San Marino

Serbia

Slovakia

Number of adults
20-79 years
with diabetes in
1,000s (95%
confidence
interval)

661.4 (523.3-
865.6)

20.1 (14.0-21.7)

139.1 (123.5-
156.3)

5.1 (5.1-5.1)

536.5 (536.0-
536.9)

4,470.3 (4,019.4-
5,743-5)

807.7 (670.2-
1,143.5)

256.4 (206.6-
347.2)

115.8 (105.7-
134.9)

2.5(2.1-2.7)

186.9 (145.2-
214.1)

34.6 (25.5-43.2)
37.8 (29.2-46.5)

2.7 (1.4-2.9)
54.7 (33.0-69.7)

857.0 (800.8-
1069.5)

116.1 (107.1-
229.6)

190.7 (187.9-
334.7)

2,677.0 (2,274.8-
2,948.4)

994.1(958.4-
1,195.8)

207.3 (188.1-
223.1)

1,199.0 (632.5-
1,670.3)

7,392.1(6,810.3-
7,783.1

2.7 (2.3-3.1)

796.8 (512.7-
992.3)

349.7 (290.8-
429.8)

. Total Regional estimates
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Diabetes
prevalence (%)
in adults 20-79
years (95%
confidence
interval)

9.1(7.2-11.8)

8.3 (5.8-9.0)
4.0 (3.6-4.5)

8.3(8.3-8.3)
9.9 (9.9-9.9)

9.9 (8.9-12.7)
6.8 (5.6-9.6)
6.6 (5.3-8.9)

8.6 (7.8-10.0)

8.9 (7.6-9.6)
9.5 (7.4-10.8)

7.3 (5.3-9.1)
11.2 (8.7-13.8)
9.3 (5.0-10.0)
12.0 (7.3-15.3)

6.8 (6.3-8.5)

7.4 (6.8-14.6)
4.8 (4.7-8.4)
9.4 (8.0-10.3)
13.0 (12.5-15.7)
6.7 (6.1-7.2)
8.4 (4.4-11.7)
7.0 (6.4-7.3)

10.8 (9.2-12.3)
12.2 (7.9-15.2)

8.4 (7.0-10.3)

www.diabetesatlas.org

Age-adjusted
comparative diabetes
prevalence (%) in
adults 20-79 years
(95% confidence
interval)

7.0 (5.3-8.8)

5.5 (4.5-6.0)
3.0 (2.6-3.5)

6.3 (6.3-6.3)
8.5 (8.5-8.5)

6.4 (5.7-8.3)

6.6 (5.4-9.3)

6.6 (5.4-9.3)

5.9 (5.2-6.9)

6.1 (5.1-6.6)
5.8 (5.0-7.1)

5.9 (4.3-7.4)
8.0 (6.4-9.6)
6.2 (3.6-7.0)
9.1 (5.9-11.2)
4.5 (4.2-5.6)

6.1 (5.6-11.4)

3.6 (3.6-5.6)

6.8 (6.0-7.6)

9.1 (8.6-10.8)

5.6 (5.1-6.0)

6.5 (3.1-9.2)

5.6 (5.1-5.9)

7.4 (6.3-8.5)
9.1 (5.9-11.2)

5.8 (5.1-7.7)

Number of adults
20-79 years with
undiagnosed
diabetes in 1,000s
(95% confidence
interval)

110.3 (87.2-144.3)

6.7 (4.7-7.3)
46.6 (41.4-52.4)

1.7 (1.7-1.7)
179.7 (179.6-179.9)

1,497.7 (1,346.6-
1,924.2)

319.7 (265.2-452.5)
101.5 (81.8-137.4)

38.8 (35.4-45.2)

.8 (.7-.9)
62.6 (48.7-71.7)

11.6 (8.5-14.5)

17.9 (13.9-22.0)

.9 (.5-1.0)

21.6 (13.0-27.6)
287.1(268.3-358.3)

46.0 (42.4-90.9)
63.9 (63.0-112.1)
1,745.1 (1,483.0-
1,922.1)

433.3 (417.8-521.2)
82.0 (74.4-88.3)
255.4 (134.7-355.8)
3,029.2 (2,790.8-
3,189.5)

.9 (.8-1.1)
315.3 (202.9-392.7)

117.2 (97.4-144.0)

Countries with in-country sources on diabetes

Diabetes-related
expenditure
(USD) per person
with diabetes
(20-79 years)

1,465.9

8,400.7
7,843.3

4,807.4

3,280.8

764.2

231.0

1,335.0

1,342.5

8,192.5
2,837.6
3,416.9

6,444.9

980.5

11,166.4

994.3

2,293.3

4917

930.2

1,739.8

3,852.2
1,424.4

1,554.2



Diabetes-related

health expenditure

(D) per person
with diabetes
(20-79 years)

2,866.1

6,577.1
8,425.8

4,639.3
3,977.9
2,171.1
700.3
2,297.6

2,485.6

7:956.7
4,016.3

3,433.0

6,843.2

2,636.6

9,240.9

2,047.3

3,356.8

1,108.0

2,133.4

4,251.8

4,826.9
3,426.9

2,605.9

Diabetes-
related deaths
in adults 20-79
years

10,701

394
2,958

13,230

172,943

11,806

2,066

2,229

5,870

788
735

1,014

21,213

2,590

2,788

5,330

22,858

4,025

24,213

20,723

15,908

628

Prevalence of
children and
adolescents

0-19 years with
type 1 diabetes

3,496

137
3,364

39
4,077

13,715

1,001

400

256

10

907

223
189
15
277
6,393

330

3,821

12,447

2,443

802

3,860

38,140

10

2,820

1,375

Number of people

(20-79 years) with

impaired glucose
tolerance in 1000s
(95% confidence
interval)

236.8 (184.9-
680.0)

26.6 (22.6-33.5)
110.0 (54.5-176.6)

2.6 (1.9-3.6)
82.6 (77.1-334.1)

4,907.3 (3,472.2-
6,343.3)

443.5 (397.3-
486.7)

116.9 (103.4-
129.4)

49.8 (38.9-133.2)

5.5 (4.8-6.5)
73.2 (57.2-196.2)

84.4 (75.0-101.1)
351 (25.1-45.2)
3.0 (2.1-3.9)
35.0 (26.9-41.2)

2,478.6 (2,160.6-
2,926.3)

120.9 (93.2-141.8)

404.0 (344.1-
555.6)

2,446.4 (914.4-
2,854.8)

1,064.9 (581.5-
1,095.3)

142.5 (106.9-
273.1)

635.0 (480.7-
1,373.3)

3,124.3 (2,471.7
9,895.4)

2.7 (1.9-3.5)
515.8 (406.1-
609.5)

179.2 (135.4-
386.0)

IDF Diabetes Atlas 2021 — 10TH EDITION

Age-adjusted
comparative
prevalence (%)

of impaired
glucose tolerance
(20-79 years)
(95% confidence
interval)

3.5 (2.6-7.3)

5.4 (4.4-11.2)
3.0 (1.2-5.3)

3.8 (2.7-5.6)
3.5(3.2:7.3)

8.4 (6.2-10.6)

3.3 (2.9-3.6)

3.3(2.9-3.6)

3.5 (2.6-7.3)

15.8 (14.1-19.2)
3.5 (2.67.3)

15.8 (14.1-19.2)
8.4 (6.2-10.6)
8.3 (6.1-10.5)

7.3 (5.2-8.5)

15.8 (14.1-19.2)

7.3 (5.2-8.5)

5.4 (4.4-11.2)

6.8 (2.7-8.0)

10.5 (6.1-10.9)

3.5 (2.6-7.4)

3.5 (2.6-7.3)

3.5 (2.6-7.4)

8.4 (6.2-10.6)
7.3 (5.2-8.5)

3.5 (2.6-7.3)

Number of
people (20-79
years) with
impaired fasting
glucose in 1000s
(95% confidence
interval)

306.9 (153.6-
352.0)

12.8 (9.0-17.3)

194.4 (162.0-
231.3)

3.6 (3.0-4.3)

126.9 (95.6-
210.8)

1625.3 (1531.4-
1719.7)

481.7 (392.1-
1020.2)

189.5 (155.0-
319.4)

36.7 (28.3-58.8)

7 (.6-1.2)
53.4 (41.3-85.4)

25.8 (21.6-30.5)
11.3 (10.6-11.9)
1.0 (.9-1.0)
10.0 (9.3-10.6)

749.8 (624.7-
904.7)

33.7 31.4-35.7)

213.7 (151.8-
287.9)

747.7 (570.6-
1205.0)

270.8 (255.2-
286.8)

77-4 (59.2-128.9)

381.8 (292.8-
612.4)

2,823.9 (2,181.0-
4,623.5)

.9 (.8-.9)

151.0 (140.2-
159.1)

108.9 (83.2-
176.3)

Age-adjusted
comparative
prevalence (%)
of impaired
fasting glucose
(20-79 years)
(95% confidence
interval)

3.8 (1.7-4.3)

4.8 (3.3-6.7)
4.9 (4.1-5.7)

4.9 (4.1-5.7)
2.2 (1.7-3.8)

2.8 (2.7-3.0)
4.3 (3.5-8.3)
4.3 (3.5:8.3)
2.2 (1.7-3.8)

2.2 (1.7-3.8)
2.2 (1.7-3.8)

4.9 (4.1-5.7
2.8 (2.7-3.0

)
)
2.8 (2.6-3.0)
)

1.7 (1.6-1.9
4.9 (4.1-5.7)
1.7 (1.6-1.9)
4.8 (3.3-6.7)
2.2 (1.7-3.8)
2.8 (2.7-3.0)
2.3 (1.7-3.9)
2.2 (1.7-3.8)
2.3 (1.7-3.9)

2.8 (2.7-3.0)
1.7 (1.6-1.9)

2.2 (1.7-3.8)
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Country or territory

Slovenia

Spain

Sweden

Switzerland

Tajikistan

Turkey

Turkmenistan

Ukraine

United Kingdom

Uzbekistan

Number of adults
20-79 years
with diabetes in
1,000s (95%
confidence
interval)

137.8 (132.3-
201.4)

5,141.3 (4,283.6-
5,313.4)

496.2 (453.7-
538.1)

389.0 (363.6-
568.3)

327.6 (262.3-
515.1)

9,020.9 (3,258.5-
9,259.0)

223.7 (177.4-
276.4)

2,325.0 (2,101.7-
2,492.6)

3,996.3 (3,992.0-
4,000.3)

1,351.8 (997.6-
2,175.8)

Diabetes
prevalence (%)
in adults 20-79
years (95%
confidence
interval)

8.9 (8.5-13.0)

14.8 (12.3-15.3)

6.8 (6.2-7.4)

6.0 (5.6-8.7)

6.3 (5.0-9.8)

15.9 (5.8-16.3)

6.0 (4.8-7.5)

7.1 (6.4-7.6)

8.2 (8.2-8.2)

6.3 (4.7-10.2)

Age-adjusted
comparative diabetes
prevalence (%) in
adults 20-79 years
(95% confidence
interval)

5.8 (5.6-9.2)
10.3 (8.7-10.9)
5.0 (4.6-5.4)
4.6 (4.2-6.4)
6.6 (5.6-12.3)
14.5 (5.9-14.9)
6.7 (5.3-8.3)
5.6 (5.1-6.0)
6.3 (6.3-6.3)

7.0 (5.3-10.9)

Number of adults
20-79 years with
undiagnosed
diabetes in 1,000s
(95% confidence
interval)

46.2 (44.3-67.5)

1,557.8 (1,297.9-
1,610.0)

166.3 (152.0-180.3)
130.3 (121.8-190.4)
143.9 (115.2-226.2)
3,770.0 (1,361.8-
3,869.5)

88.3 (70.0-109.1)
920.1 (831.8-
986.5)

921.1 (920.1-922.0)

1,000.3 (738.3-
1610.1)

Diabetes-related
expenditure
(USD) per person
with diabetes
(20-79 years)

2,496.1

3,005.8

76747

12,828.4

169.3

1,044.9

1,681.1

625.4

5,859.3

205.3

. Total Regional estimates
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Diabetes-related
health expenditure
(D) per person
with diabetes
(20-79 years)

3,633.7

3,928.7

7:478.0

10,545.3

706.6

3,137.9

4,658.2

1,869.0

6,272.2

1,146.7

Diabetes-
related deaths
in adults 20-79
years

3’291

81,717

11,623

7,644

4,578

83,221

3,313

58,126

140,775

16,670

Prevalence of
children and
adolescents

0-19 years with
type 1 diabetes

603

17,221

9,167

2,092

944

25,759

1,998

6,697

31,623

2,811

Number of people

(20-79 years) with

impaired glucose
tolerance in 1000s
(95% confidence
interval)

124.4 (99.7-144.9)

2,600.8 (2,527.1-
4,706.4)

812.9 (695.7-
1,065.4)

1,249.7 (1,093.3-
1,483.4)

133.5 (117.1-148.8)

4,323.0 (2,965.4-
4,838.5)

112.7 (99-3-124.4)

1,082.3 (845.6-
3,072.6)
2,967.6 (1,545.7-
3,383.8)

636.6 (559.8-
703.1)

Age-adjusted
comparative
prevalence (%)

of impaired
glucose tolerance
(20-79 years)

(95% confidence
interval)

7.3 (5.2-8.5)

6.2 (6.0-10.6)
5.4 (4.4-11.2)
15.8 (14.1-19.2)
3.3 (2.9-3.6)

7.9 (5.2:8.7)

3.3 (2.9-3.6)

3.5 (2.6-7.4)

5.3 (2.9-6.1)

3.3(2.9-3.6)

Number of
people (20-79
years) with
impaired fasting
glucose in 1000s
(95% confidence
interval)

37.1 (34.4-39.0)

1,231.4 (1,160.6-
1,302.9)

389.1 (273.6-
526.3)

379.2 (316.0-
455.3)

268.8 (218.3-
476.0)

1,024.6 (959.3-
1,099.3)

266.9 (128.4-
296.6)

874.3 (674.3-
1426.9)
2,808.8 (2,337.9-
3,383.9)

879.4 (222.5-
1,814.0)

Age-adjusted
comparative
prevalence (%)
of impaired
fasting glucose
(20-79 years)

(95% confidence
interval)

1.7 (1.6-1.8)

2.8 (2.7-3.0)

4.8 (3.3-6.7)

4.9 (4.1-5.7)

4.3 (3.5-10.5)

1.7 (1.6-1.9)

7.6 (3.8-8.4)

2.3 (1.7:3.9)

4.9 (4.1-5.7)

4.3 (1.2-8.7)
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Middle East and North Africa

Country or territory Number of adults Diabetes Age-adjusted Number of adults  Diabetes-related
20-79 years prevalence (%) comparative diabetes 20-79 years with expenditure
with diabetes in in adults 20-79 prevalence (%) in undiagnosed  (USD) per person
1,000s (95% years (95% adults 20-79 years  diabetes in 1,000s with diabetes
confidence confidence (95% confidence (95% confidence (20-79 years)
interval) interval) interval) interval)

Middle East and North 72,671.9 16.2 (8.5-18.3) 18.1(9.5-20.3) | 27,330.5 (15,710.6- 465.5
Africa ~MENA (38,199.4- 30,992.8)
81,837.4)
Afghanistan  1,606.7 (1,044.0- 8.7 (5.6-9.2) 10.9 (8.1-11.9) 1,146.9 (745.3- 143.1
1,713.5) 1,223.2)
Algeria  2,013.0 (1,772.6- 7.4 (6.5-10.8) 7.1 (6.2-10.3) 810.1 (713.4- 862.8
2,943.5) 1,184.6)
Bahrain 119.8 (117.2- 9.0 (8.8-17.3) 11.3 (11.0-19.7) 40.9 (40.0-78.4) 1,324.9
229.4)
Egypt 10,930.7 18.4 (11.8-20.2) 20.9 (13.3-22.6) 6,779.2 (4,333.2- 250.5
(6,986.8- 7,443.2)
12,001.2)
Iran (Islamic Republic of)  5,450.3 (4,685.7- 9.5 (8.2-10.9) 9.1 (7.6-10.4) 1,911.5 (1,643.3- 1,354.8
6,233.2) 2,186.1)
Irag  2,011.4 (1,487.0- 9.4 (7.0-11.9) 10.7 (8.1-13.2) 946.4 (699.6- 850.4
2,550.2) 1,199.9)
Jordan 866.5 (731.6- 14.8 (12.5-17.9) 15.4 (12.7-17.8)  173.0 (146.1-209.6) 980.7
1049.4)
Kuwait 803.4 (753.0- 25.5 (23.9-29.1) 24.9 (23.5-29.1) 299.7 (280.9- 1,823.6
918.1) 342.5)
Lebanon 396.1 (375.1- 8.9 (8.4-17.6) 8.0 (7.6-15.4)  159.4 (151.0-314.5) 1,930.8
781.5)
Libya 399.2 (329.8- 9.0 (7.5-10.3) 8.7 (7.2-9.9)  160.7 (132.7-183.6) -
456.3)
Morocco  2,327.7 (1,895.6- 9.7 (7.9-10.8) 9.1 (7.4-10.1) 936.8 (762.9- 473.7
2,589.4) 1,042.1)
Oman 445.6 (433.4- 11.8 (11.5-17.3) 13.8 (13.3-21.0)  222.8 (216.7-324.7) 845.2
649.3)
Pakistan 32,964.5 26.7 (6.9-27.1) 30.8 (8.1-31.3) 8,864.9 (2,283.9- 80.1
(8,492.7- 8,994.3)
33,445.5)
Qatar 394.9 (347.5- 16.4 (14.4-18.8) 19.5 (16.2-21.6)  135.0 (118.8-154.7) 2,017.2
452.6)
Saudi Arabia  4,274.1 (2,802.8- 17.7 (11.6-22.1) 18.7 (12.4-22.4) 1,863.5 (1,222.0- 1,745.3
5,335.2) 2,326.1)
State of Palestine 183.0 (158.4- 6.8 (5.9-9.6) 9.2 (8.1-12.1) 73.7 (63.8-104.2) -
258.8)

Countries with in-country sources on diabetes

. Total Regional estimates
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Diabetes-related Diabetes- Prevalence of  Number of people Age-adjusted Number of Age-adjusted

health expenditure  related deaths childrenand (20-79 years) with comparative people (20-79 comparative

(ID) per person in adults 20-79 adolescents  impaired glucose prevalence (%) years) with prevalence (%)

with diabetes years 0-19 years with tolerance in 1000s of impaired impaired fasting of impaired

(20-79 years) type 1 diabetes (95% confidence  glucose tolerance glucose in 1000s  fasting glucose

interval) (20-79 years) (95% confidence (20-79 years)

(95% confidence interval) (95% confidence

interval) interval)

1,436.2 796,362 47,610.8 11.2 (7.1-15.8) 28,944.6 6.1(4.9-8.4)
(29,313.7- (22,489.1-
68,220.9) 37,401.9)

535.1 31,743 3,493 1,293.7 (782.6- 8.3 (5.4-10.5) 756.1 (414.7- 4.6 (2.9-5.0)
1,676.3) 822.2)

3,246.3 21,749 50,812  1,590.6 (1,488.6- 5.2 (4.9-18.4) 2,966.9 (2,833.3- 9.8 (9.3-10.1)
5,643.8) 3,087.9)

2,605.8 536 94 201.9 (82.2- 12.9 (6.8-18.7) 166.4 (70.4- 8.8 (4.7-12.6)
222.8) 180.1)

1,225.3 122,684 12,210 13,023.3 (5,030.1- 22.5(8.5-23.2)  5,365.3 (5,121.1- 9.8 (9.3-10.1)
13,408.2) 5,590.6)

4,731.5 47,932 8,154  4,663.9 (3,013.0- 8.3 (5.4-10.5)  2,402.4 (2,057.5- 3.7 (3.14.4)
5,918.3) 2,820.6)

2,543.1 21,752 5,011 1,514.8 (922.1- 8.3 (5.4-10.5) 1,726.6 (499.2- 7.8 (2.1-8.3)
1,959.5) 1,826.8)

2,191.6 5,705 1,246 459.3 (339.5- 7.2 (6.0-9.1) 655.1 (625.4- 9.8 (9.3-10.1)
512.5) 683.1)

3,909.9 2,153 4,428 581.7 (234.7- 19.2 (7.2-20.0) 460.5 (181.5- 13.0 (5.1-13.3)
606.0) 469.4)

3,054.1 5,492 639 327.2 (295.9- 10.0 (8.3-20.4) 523.7 (499.8- 9.8 (9.3-10.1)
1,010.9) 545.0)

- 3,782 1,759 343.5 (306.1- 10.0 (8.3-20.4) 487.7 (466.3- 9.8 (9.3-10.1)
975.3) 507.8)

1,266.1 31,435 43,266  2,190.5 (1,872.2- 10.0 (8.3-20.4)  2,540.1 (2,424.2- 9.8 (9.3-10.1)
5,108.0) 2,642.8)

2,155.2 2,100 280 218.4 (209.7- 6.9 (6.6-18.3) 195.6 (187.5- 4.8 (4.6-12.4)
576.6) 483.8)

332.9 396,625 5,595 10,573.3 (8,824.6- 9.4 (8.114.7)  2,412.4 (2,266.3- 2.1(1.9-7.8)
16,587.1) 8,483.7)

3,721.0 892 1,900 360.6 (138.0- 12.9 (6.8-18.7) 313.7 (130.3- 8.8 (4.7-12.6)
378.1) 322.3)

4,138.0 32,054 28,926  3,830.0 (1,643.0- 12.9 (6.8-18.7)  3,003.4 (1,276.8- 8.8 (4.7-12.6)
4,348.2) 3,351.0)

- - 658 112.4 (76.9-238.9) 5.7 (3.2-9.9) 280.5 (178.1- 8.8 (6.2-10.4)
304.9)
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Country or territory

Sudan

Syrian Arab Republic

Tunisia

United Arab Emirates

Yemen

Number of adults
20-79 years
with diabetes in
1,000s (95%
confidence
interval)

3,526.6 (2,868.8-
4,125.8)

1,484.2 (754.8-
1,841.3)

869.4 (642.0-
960.7)

990.9 (936.5-
1,296.9)

613.9 (583.8-
2005.3)

Diabetes
prevalence (%)
in adults 20-79
years (95%
confidence
interval)

16.0 (13.0-18.7)

13.6 (6.9-16.8)

10.8 (8.0-11.9)

12.3 (11.6-16.1)

4.0 (3.8-13.0)

Age-adjusted
comparative diabetes
prevalence (%) in
adults 20-79 years
(95% confidence
interval)

18.9 (16.6-23.2)

14.9 (8.0-18.3)

9.6 (7.1-10.7)

16.4 (15.1-20.6)

5.4 (5.1-18.2)

Number of adults
20-79 years with
undiagnosed
diabetes in 1,000s
(95% confidence
interval)

1,023.8 (832.8-
1,197.7)

661.6 (336.5-
820.8)

349.9 (258.4-
386.6)

634.2 (599.4-
830.0)

136.6 (129.9-446.2)

Diabetes-related
expenditure
(USD) per person
with diabetes
(20-79 years)

153.4

616.5

2,109.5

. Total Regional estimates
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Diabetes-related
health expenditure
(D) per person
with diabetes
(20-79 years)

7473

2,235.9

3,682.6

Diabetes-
related deaths
in adults 20-79
years

35,897

14,060

6,868

4,343

8,561

0-19 years with
type 1 diabetes

Number of people
(20-79 years) with
impaired glucose
tolerance in 1000s
(95% confidence
interval)

2,485.9 (1,796.5-
3,566.6)

826.8 (521.0-
1,059.4)

718.9 (626.4-
1,755.6)
1,230.3 (475.4-
1,285.3)
1,063.6 (635.1-
1,383.4)

Age-adjusted
comparative
prevalence (%)

of impaired
glucose tolerance
(20-79 years)

(95% confidence
interval)

13.2 (8.5-16.3)
8.3 (5.4-10.5)
10.0 (8.3-20.4)

18.3 (6.9-19.1)

8.3 (5.4-10.5)

Number of
people (20-79
years) with
impaired fasting
glucose in 1000s
(95% confidence
interval)

1,599.0 (1,525.0-
1,668.6)

537.0 (192.9-
707.3)
893.1(852.8-
928.7)

979.8 (422.2-
1,074.6)

679.4 (263.9-
900.6)

Age-adjusted
comparative
prevalence (%)
of impaired
fasting glucose
(20-79 years)
(95% confidence
interval)

8.2 (7.8-8.5)
5.1 (1.7-6.7)
9.8 (9.3-10.1)

8.8 (4.7-12.6)

5.1 (1.7-6.7)
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North America and Caribbean

Country or territory Number of adults Diabetes Age-adjusted Number of adults  Diabetes-related
20-79 years prevalence (%) comparative diabetes 20-79 years with expenditure
with diabetes in in adults 20-79 prevalence (%) in undiagnosed  (USD) per person
1,000s (95% years (95% adults 20-79 years  diabetes in 1,000s with diabetes
confidence confidence (95% confidence (95% confidence (20-79 years)
interval) interval) interval) interval)

North America and 50,547.0 14.0 (12.3-15.8) 11.9 (10.0-13.6) | 12,224.9 (10,519.4- 8,208.9
Caribbean -NAC (44,453.6- 14,747-0)
57,139.8)
Antigua and Barbuda 8.5 (7.8-9.0) 12.5 (11.4-13.1) 11.7 (10.4-12.3) 2.5 (2.3-2.6) 1,015.8
Aruba 4.1 (3.7-12.5) 5.2 (4.7-15.8) 4.3 (3.9-12.0) 1.2 (1.1-3.6) -
Bahamas 25.6 (23.9-35.5) 9.3 (8.7-12.9) 8.8 (8.2-11.9) 7.4 (6.9-10.3) 2,496.6
Barbados 38.8 (37.3-40.5) 18.7 (17.9-19.5) 14.0 (13.4-14.7) 11.2 (10.8-11.7) 1,106.4
Belize  32.2(26.3-38.8) 13.2 (10.8-15.9) 14.5 (12.0-17.7) 13.5 (11.0-16.2) 830.5
Bermuda 6.9 (6.0-7.7) 15.5 (13.5-17.4) 13.0 (11.2-14.7) 2.0 (1.7-2.2) -
British Virgin Islands 1.9 (1.5-3.1) 9.4 (7.6-15.5) 8.7 (7.0-14.5) .5 (.4-.9) -
Canada 2,974.0 (2,530.8- 10.5 (8.9-12.0) 7.7 (6.6-8.8) 1,123.3 (955.9- 4,802.9
3,406.3) 1,286.6)
Cayman Islands 6.1(5.3-6.9) 13.8 (12.0-15.6) 13.0 (11.2-14.7) 1.8 (1.5-2.0) -
Curagao 20.3 (17.4-21.2) 17.2 (14.8-18.0) 11.7 (10.4-12.3) 5.9 (5.0-6.1) -
Dominica 6.3 (5.8-6.8) 13.3 (12.2-14.3) 11.7 (10.8-12.5) 2.2 (2.0-2.4) 1,334.3
Grenada 10.1 (8.7-11.0) 13.3 (11.4-14.5) 12.6 (11.0-13.8) 3.5 (3.1-3.9) 1,058.0
Guyana 54.0 (50.1-57.5) 11.1 (10.3-11.8) 11.7 (10.8-12.5) 18.9 (17.6-20.1) 693.0
Haiti 548.7 (420.7- 8.3 (6.4-12.2) 8.9 (7.1-13.7)  161.3 (123.7-235.6) 244.5
801.3)
Jamaica 231.1 (202.2- 11.6 (10.2-12.8) 11.1 (9.7-12.3) 56.5 (49.4-62.4) 884.9
255.0)
Mexico 14,123.2 16.9 (14.2-22.1) 16.9 (12.8-21.8) 6,710.2 (5,632.2- 1,412.3
(11,854.4- 8,785.2)
18,490.8)
Saint Kitts and Nevis 6.4 (4.0-6.9) 18.1 (11.4-19.5) 16.1 (10.6-17.6) 1.8 (1.2-2.0) 1,055.7
Saint Lucia 15.9 (14.8-16.9) 11.8 (11.0-12.5) 11.7 (10.8-12.5) 5.6 (5.2-5.9) 905.0
Saint Vincent and the 6.5 (5.8-10.1) 8.6 (7.7-13.4) 8.0 (7.1-12.3) 2.3 (2.0-3.5) 902.9
Grenadines
Suriname 49.7 (39.7-57.8) 13.2 (10.5-15.3) 12.7 (10.0-14.9) 19.7 (15.7-22.9) 1,277.9
Trinidad and Tobago 148.9 (124.3- 14.8 (12.4-16.9) 12.7 (10.6-14.5) 43.1(36.0-49.2) 1,209.7
169.9)
United States of America 32,215.3 13.6 (12.2-14.2) 10.7 (9.5-11.3) 4,026.9 (3,631.5- 11,779.2
(29,052.2- 4,207.5)
33,660.3)
US Virgin Islands 12.4 (10.8-14.0) 17.0 (14.7-19.1) 12.4 (10.5-14.1) 3.6 (3.1-4.1) -

Countries with in-country sources on diabetes

. Total Regional estimates
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Diabetes-related Diabetes- Prevalence of Number of people Age-adjusted Number of Age-adjusted
health expenditure  related deaths children and (20-79 years) comparative people (20-79 comparative
(ID) per person in adults 20-79 adolescents with impaired prevalence (%) years) with prevalence (%)
with diabetes years o0-19 years with glucose tolerance of impaired impaired fasting of impaired
(20-79 years) type 1 diabetes in1000s(95% glucose tolerance  glucose in 1000s  fasting glucose
confidence (20-79 years) (95% confidence (20-79 years)
interval)  (95% confidence interval) (95% confidence
interval) interval)
8,648.6 930,692 8,371 46,988.5 11.6 (10.9-12.4) 31,637.3 8.3(7.5-9.4)
(44,029.3- (28,877.1-
50,348.1) 36,582.1)
1,631.6 147 10 3.9 (3.6-4.2) 5.3 (4.9-5.8) 5.0 (3.8-6.1) 9.9 (8.0-11.7)
- - o 5.2 (4.8-5.6) 5.3 (4.9-5.8) 8.0 (6.6-9.4) 9.9 (8.0-11.7)
2,486.6 470 123 14.8 (13.7-16.1) 5.3 (4.9-5.8)  38.0(32.6-43.8) 9.9 (8.0-11.7)
1,143.7 1,008 35 13.5 (12.5-14.7) 5.3 (4.9-5.8) 9.4 (7.3-19.8) 4.0 (3.1-10.5)
1,470.4 441 49 10.5 (9.6-11.5) 5.0 (4.6-5.4) 19.6 (17.9-21.8) 8.7 (7.9-9.8)
- - 3 5.9 (5.6-6.3) 11.6 (11.0-12.2) 3.8 (3.5-4.5) 8.1 (7.4-9.1)
- - 10 2.4 (2.3-2.6) 11.6 (11.0-12.2) 1.7 (1.5-1.9) 8.1 (7.4-9.1)
5,000.1 53,046 19,831 3,710.1 (3,523.4- 10.9 (10.4-12.2)  2,484.0 (2,278.3- 8.1 (7.4-9.1)
4,058.4) 2,894.8)
- - 4 5.3 (5.1-5.6) 11.6 (11.0-12.2) 3.7 (3.44.2) 8.1 (7.4-9.1)
- - 1 8.0 (7.5-8.7) 5.3 (4.9-5.8) 18.3 (16.1-20.6) 9.9 (8.0-11.7)
1,930.9 - 13 2.6 (2.4-2.8) 5.0 (4.6-5.4) 6.0 (5.1-6.9) 9.9 (8.0-11.7)
1,546.9 265 16 3.9 (3.6-4.2) 5.0 (4.6-5.4) 6.5 (5.2-7.9) 9.9 (8.0-11.7)
1,202.6 1,672 4 22.9 (21.1-25.0) 5.0 (4.6-5.4)  35.0 (26.9-43.0) 9.9 (8.0-11.7)
546.6 11,811 144 273.7 (251.4- 4.7 (4.3-5.1) 659.6 (540.1- 9.9 (8.0-11.7)
299.3) 785.0)
1,541.4 4,303 197 101.0 (93.2-110.0) 5.0 (4.6-5.4) 211.1 (174.4- 9.9 (8.0-11.7)
248.9)
2,897.4 184,384 13,952 10,655.2 12.4 (11.8-13.0)  7,536.3 (6,900.5- 8.7 (7.9-9.8)
(10,096.8- 8,465.6)
11,186.0)
1,654.4 - 8 2.0 (1.9-2.2) 5.3 (4.9-5.8) 2.8 (2.2-3.4) 9.9 (8.0-11.7)
1,188.9 317 23 6.7 (6.2-7.3) 5.0 (4.6-5.4) 8.8 (6.5-10.9) 9.9 (8.0-11.7)
1,507.1 131 17 4.0 (3.7-4.4) 5.0 (4.6-5.4) 2.2 (1.2-8.6) 2.6 (1.6-10.6)
3,179.3 948 3 47.5 (45.1-49.9) 12.4 (11.8-13.0)  33.8 (31.0-37.9) 8.7 (7.9-9.8)
2,260.8 2,365 184 59.5 (55.1-64.6) 5.3 (4.9-5.8) 73.6 (46.8-130.4) 6.8 (4.2-11.9)
11,779.2 669,384 157,874 32,019.0 11.7 (11.0-12.6) 20,463.7 8.1 (7.4-9.1)
(29,850.6- (18,760.2-
34,447.4) 23,799.3)
- - 35 10.7 (10.1-11.3) 11.6 (11.0-12.2) 6.5 (6.0-7.8) 8.1 (7.4-9.1)
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South and Central America

Country or territory Number of adults Diabetes Age-adjusted Number of adults  Diabetes-related
20-79 years prevalence (%) comparative diabetes 20-79 years with expenditure
with diabetes in in adults 20-79 prevalence (%) in undiagnosed  (USD) per person
1,000s (95% years (95% adults 20-79 years  diabetes in 1,000s with diabetes
confidence confidence (95% confidence (95% confidence (20-79 years)
interval) interval) interval) interval)

South and Central America 32,497.1 9.5 (8.1-11.9) 8.2 (6.9-10.2) | 10,671.5(9,039.2-
-SACA (27,511.1- 13,379-4)
40,445.9)
Argentina  1,806.8 (1,658.1- 6.1 (5.6-11.2) 5.4 (5.0-9.7) 564.3 (517.9- 1,420.4
3,324.4) 1,038.2)
Bolivia (Plurinational 395.9 (373.4- 5.7 (5.4-7.1) 5.5 (5.1-6.7)  147.7 (139.3-183.0) 898.8
State of) £490.6)
Brazil 15,733.6 10.5 (9.4-11.6) 8.8 (7.8-9.9) 5,025.3 (4,483.5- 2,728.5
(14,037.1- 5,567.9)
17,432.3)
Chile 1,747.1 (940.2- 12.7 (6.8-12.9) 10.8 (6.8-11.1)  545.6 (293.6-553.2) 1,583.9
1,771.4)
Colombia  3,443.6 (2,780.8- 9.9 (8.0-14.1) 8.3 (6.3-11.5) 1,241.4 (1,002.4- 1,772.8
4,910.2) 1,770.0)
Costa Rica 361.5 (328.6- 10.0 (9.1-17.3) 8.8 (8.0-13.4) 134.9 (122.6-232.5) 2,890.0
623.2)
Cuba 761.3 (719.3- 9.0 (8.5-18.6) 7.6 (7.0-15.5) 284.0 (268.3- 3,117.4
1,575.0) 587.6)
Dominican Republic 865.3 (570.6- 12.7 (8.4-17.3) 10.5 (7.0-14.3) 322.8 (212.9- 1,490.1
1,184.7) 442.0)
Ecuador 526.7 (445.5- 4.7 (4.0-7.3) 4.4 (3.7-6.8)  105.3 (89.1-163.0) 2,280.5
815.0)
El Salvador 291.5 (259.7- 7.1(6.3-7.7) 6.3 (5.7-6.8) 108.7 (96.9-117.8) 1,061.8
315.9)
Guatemala 1,149.5 (851.7- 11.4 (8.4-13.5) 13.1(9.8-15.6)  561.1 (415.7-666.6) 888.5
1,365.8)
Honduras 268.2 (220.3- 4.6 (3.7-5.5) 5.1 (4.2-6.2)  134.1 (110.2-161.0) 749.1
321.9)
Nicaragua 365.8 (338.1- 9.0 (8.3-9.6) 9.3 (8.6-10.0)  163.7 (151.4-175.6) 576.5
392.3)
Panama 236.0 (216.5- 8.5 (7.8-10.0) 8.2 (7.3-9.5) 73.7 (67.6-87.0) 1,460.5
278.7)
Paraguay 274.6 (245.7- 6.2 (5.6-14.4) 7.5 (6.6-14.7)  102.4 (91.7-236.2) 1,331.3
633.2)
Peru  1,300.7 (1,211.2- 5.9 (5.5-8.2) 4.8 (4.5-6.7)  485.2 (451.8-675.2) 1,331.5
1,809.9)
Puerto Rico 413.4 (296.9- 20.1 (14.5-21.5) 13.3 (9.6-14.3) 129.1 (92.7-137.9) -
441.6)
Uruguay 275.6 (251.3- 11.6 (10.6-12.2) 9.0 (8.3-9.5) 86.1(78.5-90.9) 1,686.3
291.2)
Venezuela (Bolivarian  2,280.0 (1,766.2- 12.6 (9.8-13.6) 9.6 (7.8-10.9)  456.0 (353.2-493.7) -

Republic of)

2,468.6)

Countries with in-country sources on diabetes

. Total Regional estimates
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Diabetes-related Diabetes- Prevalence of  Number of people Age-adjusted Number of Age-adjusted

health expenditure  related deaths childrenand (20-79 years) with comparative people (20-79 comparative

(ID) per person in adults 20-79 adolescents  impaired glucose prevalence (%) years) with prevalence (%)

with diabetes years o-19 years with tolerance in 1000s of impaired impaired fasting of impaired

(20-79 years) type 1 diabetes (95% confidence  glucose tolerance glucose in 1000s  fasting glucose

interval) (20-79 years) (95% confidence (20-79 years)

(95% confidence interval) (95% confidence

interval) interval)

4,118.2 410,206 39,624.6 10.9 (7.0-13.0) 47,005.4 10.0 (8.0-11.8)
(25,691.3- (39,868.6-
47,112.5) 54,286.2)

2,505.6 26,944 8,581  3,611.6 (2,363.0- 11.8 (7.5-14.0)  4,400.1 (3,793.4- 9.9 (8.0-11.7)
4,271.9) 5,058.5)

1,994.2 7,517 921 503.1 (463.2- 7.3 (6.8-12.5) 809.0 (674.1- 9.9 (8.0-11.7)
854.5) 952.5)

£4,923.2 214,175 92,348 17,774.9 (11,460.1- 10.8 (6.9-12.8) 21,425.6 9.9 (8.0-11.7)
21,043.8) (18,390.8-
24,706.6)

2,509.0 18,591 6,008 1,713.6 (1,126.1- 11.8 (7.5-14.0)  2,015.8 (1,737.5- 9.9 (8.0-11.7)
2,029.2) 2,315.7)

3,991.5 35,562 3,222 4,019.7 (2,591.6- 10.8 (6.9-12.8)  4,678.3 (3,988.1- 9.9 (8.0-11.7)
4,745.6) 5,418.4)

4,246.1 3,663 295 424.1 (276.0- 10.8 (6.9-12.8) 492.7 (420.5- 9.9 (8.0-11.7)
502.5) 570.0)

7,957.6 10,714 492 1,086.3 (723.1- 10.8 (6.9-12.8)  1,199.1 (1,033.1- 9.9 (8.0-11.7)
1,291.0) 1,373.7)

3,285.1 12,777 184 767.8 (491.8- 10.8 (6.9-12.8) 912.8 (775.3- 9.9 (8.0-11.7)
909.4) 1,061.0)

4,217.6 3,970 1,290 1,208.8 (774.1- 10.8 (6.9-12.8)  1,255.6 (1,043.2- 9.9 (8.0-11.7)
1432.6) 1,478.8)

2,179.9 3,692 711 453.0 (289.3- 10.8 (6.9-12.8) 495.4 (420.2- 9.9 (8.0-11.7)
529.6) 574.6)

1,652.8 13,850 2,398 979.6 (614.1- 10.8 (6.9-12.8) 924.7 (748.3- 9.9 (8.0-11.7)
1151.9) 1,109.3)

1,539.8 3,796 1,274 584.5 (366.5- 10.8 (6.9-12.8) 901.3 (509.3- 16.1 (8.7-16.9)
691.4) 948.2)

1,572.3 3,654 769 470.4 (263.9- 12.1 (6.9-13.1) 486.7 (358.0- 12.5 (8.5-15.0)
510.4) 602.7)

2,396.2 2,119 303 329.6 (211.6- 11.8 (7.5-14.0) 334.2 (280.3- 9.9 (8.0-11.7)
391.7) 391.2)

3,110.0 3,467 208 454.9 (292.1- 10.8 (6.9-12.8) 471.2 (387.4- 9.9 (8.0-11.7)
539.4) 559.4)

2,765.7 8,667 441 2,516.7 (1,616.8- 10.8 (6.9-12.8) 2,898.2 (2,455.8- 9.9 (8.0-11.7)
2,993.8) 3,372.2)

- - 1,140 285.0 (194.0- 11.8 (7.5-14.0) 335.3 (295.8- 9.9 (8.0-11.7)
335.9) 377.8)

2,300.7 6,770 604 300.4 (199.7- 11.8 (7.5-14.0) 371.1 (322.9- 9.9 (8.0-11.7)
355.5) 423.5)

- 30,280 132 2,140.4 (1,374.2- 10.8 (6.9-12.8)  2,598.3 (2,234.7- 9.9 (8.0-11.7)
2,532.3) 2,992.1)
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South-East Asia

Country or territory Number of adults Diabetes Age-adjusted Number of adults  Diabetes-related
20-79 years prevalence (%) comparative diabetes 20-79 years with expenditure
with diabetes in in adults 20-79 prevalence (%) in undiagnosed  (USD) per person
1,000s (95% years (95% adults 20-79 years  diabetes in 1,000s with diabetes
confidence confidence (95% confidence (95% confidence (20-79 years)
interval) interval) interval) interval)

South-East Asia —-SEA

90,204.5

(76,848.0-
99,900.5)

8.7 (7.4-9.7)

10.0 (8.6-11.1)

46,230.3
(39,636.6-
51,243.3)

Bangladesh 13,136.3 12.5 (8.5-12.8) 14.2 (10.0-14.6) 5,712.3 (3,890.2- 76.5
(8,946.2- 5,867.6)
13,493.6)
Bhutan  44.8 (39.5-49.3) 8.8 (7.8-9.7) 10.4 (9.3-11.4) 19.5 (17.2-21.4) 194.7
India 74,1947 8.3(7.3-9-3) 9.6 (8.5-10.6)  39,397.4 (34,862.3- 114.4
(65,654.0- 43,999.3)
82,861.1)
Maldives 27.0 (26.4-63.2) 6.7 (6.5-15.6) 9.2 (9.0-22.6) 11.8 (11.5-27.5) 1,867.4
Mauritius 250.4 (98.0- 26.5 (10.4-27.3) 22.6 (9.2-23.4) 89.3 (34.9-91.9) 588.4
257.6)
Nepal 1,133.5 (972.4- 6.3 (5.4-7.2) 8.7 (7.4-9.9) 492.9 (422.8- 102.2
1,289.2) 560.6)
Sri Lanka 1,417.6 (1,111.6- 9.8 (7.7-13.1) 11.3 (9.1-14.5)  507.2 (397.7-675.0) 201.6

1,886.4)

. Total Regional estimates
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Diabetes-related Diabetes- Prevalence of Number of people Age-adjusted Number of Age-adjusted
health expenditure  related deaths children and (20-79 years) comparative people (20-79 comparative
(ID) per person in adults 20-79 adolescents with impaired prevalence (%) years) with prevalence (%)
with diabetes years o0-19 years with glucose tolerance of impaired impaired fasting of impaired
(20-79 years) type 1 diabetes in1000s(95% glucose tolerance  glucose in 1000s  fasting glucose
confidence (20-79 years) (95% confidence (20-79 years)
interval)  (95% confidence interval) (95% confidence
interval) interval)
747,367 34,930 46,882.8 5.4 (3-3-9-3) 95,176.1 8.8 (4.6-18.2)
(30,408.2- (45,390.5-
86,822.5) 169,444.9)
200.2 75,617 5,932  5,011.4 (3,493.0- 5.5 (3.9.7.7) 17,550.3 18.1 (4.8-18.4)
7,310.3) (4,606.0-
17,858.9)
610.4 379 124 24.9 (17.0-35.7) 5.5 (3.9-7.7)  38.8 (20.9-86.8) 7.8 (4.6-18.1)
432.0 647,831 229,442 40,143.8 5.4 (3.2-9.6) 75,123.9 7.8 (4.6-18.1)
(25,806.9- (39,305.4-
77:448.8) 146,562.4)
2,767.1 115 70 43.6 (32.4-53.9) 12.4 (10.1-15.7) 28.6 (15.2-67.4) 7.8 (4.6-18.1)
1,243.4 2,320 38  116.4 (81.2-132.5) 12.4 (8.0-14.0)  83.1(47.5-120.0) 7.8 (4.6-12.5)
318.7 9,022 5,607 709.5 (484.8- 5.4 (3.9.7.0)  1,656.7 (734.2- 7.8 (4.6-18.1)
929.3) 2,625.2)
661.9 12,084 3,294 833.2 (493.0- 5.7 (4.1-6.8) 694.8 (661.2- 4.8 (4.5-18.1)
912.2) 2,124.2)
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o
Western Pacific
Country or territory Number of adults Diabetes Age-adjusted Number of adults  Diabetes-related
20-79 years prevalence (%) comparative diabetes 20-79 years with expenditure
with diabetes in in adults 20-79 prevalence (%) in undiagnosed  (USD) per person
1,000s (95% years (95% adults 20-79 years  diabetes in 1,000s with diabetes
confidence confidence (95% confidence (95% confidence (20-79 years)
interval) interval) interval) interval)

Western Pacific -WP

205,640.2

(174,714.2-
233,241.4)

11.9 (10.1-13.5)

9.9 (8.4-11.3)

108,669.6
(92,103.4-
122,508.3)

American Samoa 7.8 (7.2-8.5) 23.3 (21.5-25.4) 20.3 (18.8-22.2) 4.0 (3.7-4.4) -
Australia  1,491.8 (1,316.6- 8.2 (7.2-8.7) 6.4 (5.8-6.9) 372.9 (329.2- 5,944.0
1,571.7) 392.9)
Brunei Darussalam 35.0 (33.6-43.0) 11.4 (10.9-14.0) 11.1 (10.6-14.1) 15.9 (15.2-19.5) 901.3
Cambodia 596.0 (556.7- 5.9 (5.5-6.9) 7.3 (6.9-8.7) 334.4 (312.4- 261.5
700.2) 392.9)
China 140,869.6 13.0 (11.3-14.7) 10.6 (9.2-12.0) 72,839.5(62,926.1- 1,173.5
(121,697.4- 81,980.7)
158,548.4)
China, Hong Kong SAR 686.0 (655.5- 11.6 (11.1-13.8) 7.8 (7.4-9.7) 372.0 (355.4- -
819.6) 444.4)
China, Macao SAR 50.9 (48.6-61.6) 9.7 (9.2-11.7) 7.8 (7.4-9.7) 23.1 (22.0-28.0) -
Democratic People’s 1,847.1 (1,633.3- 10.0 (8.9-10.8) 8.6 (7.6-9.2) 1,030.8 (911.5- -
Republic of Korea 1,984.1) 1,107.3)
Fiji  99.2 (94.9-121.7) 17.7 (16.9-21.7) 17.7 (16.9-21.7) 51.1 (48.9-62.6) 524.6
French Polynesia 52.1(39.9-53.5) 26.8 (20.5-27.5) 25.2 (19.0-25.9) 23.6 (18.1-24.3) -
Guam 23.3 (22.5-30.7) 20.7 (20.0-27.3) 19.1 (18.4-25.3) 10.6 (10.2-13.9) -
Indonesia 19,465.1 10.8 (8.7-11.5) 10.6 (8.5-11.2)  14,341.9 (11,494.6- 323.8
(15,600.7- 15,202.2)
20,632.8)
Japan 11,005.0 11.8 (8.9-12.2) 6.6 (5.1-7.4) 5,007.3 (3,772.2- 3,239.3
(8,290.6- 5,191.6)
11,410.1)
Kiribati 14.1 (9.8-17.1) 21.2 (14.6-25.5) 22.1 (15.1-27.7) 7.8 (5.4-9.4) 493.8
Lao People’s Democratic 214.8 (208.6- 5.0 (4.9-7.0) 6.2 (6.1-8.7) 90.0 (87.4-126.4) 202.9
Republic 301.7)
Malaysia  4,431.5 (2,898.2- 20.0 (13.1-20.7) 19.0 (12.4-19.7) 2,175.6 (1,422.9- 1,090.7
4,584.0) 2,250.5)
Marshall Islands 9.1 (7.7-9.5) 25.1 (21.2-26.1) 23.0 (19.4-24.0) 5.9 (5.0-6.2) 1,493.9
Micronesia (Federated 8.7 (6.5-11.4) 12.7 (9.4-16.6) 15.6 (10.8-22.5) 4.5 (3.3-5.9) 1,000.7
States of)
Mongolia 150.8 (121.2- 7.4 (5.9-10.2) 6.9 (5.6-10.1) 77.6 (62.4-107.1) 584.0
208.1)
Myanmar  2,346.6 (1,241.2- 6.6 (3.5-9.0) 7.1(3.6-9.9) 1,213.4 (641.8- 168.1
3,209.7) 1,659.7)
Nauru 1.5 (1.3-1.7) 23.4 (19.0-25.5) 23.4 (19.0-25.6) .7 (.6-.8) 1,051.5
New Caledonia  49.8 (41.0-54.4) 25.0 (20.5-27.3) 23.4 (19.0-25.6) 22.6 (18.6-24.7) -
New Zealand 268.7 (255.4- 7.9 (7.5-8.2) 6.2 (5.9-6.5) 122.0 (116.0-128.0) 3,967.5
282.0)

Countries with in-country sources on diabetes

. Total Regional estimates
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Diabetes-related Diabetes- Prevalence of Number of people Age-adjusted Number of Age-adjusted
health expenditure  related deaths childrenand (20-79 years) with comparative people (20-79 comparative
(ID) per person in adults 20-79 adolescents  impaired glucose prevalence (%) years) with prevalence (%)
with diabetes years 0-19 years with tolerance in 1000s of impaired impaired fasting of impaired
(20-79 years) type 1 diabetes (95% confidence  glucose tolerance glucose in 1000s  fasting glucose
interval) (20-79 years) (95% confidence (20-79 years)
(95% confidence interval) (95% confidence
interval) interval)
2,281,732 252,984.2 12.9 (8.6-15.5) 49,729.7 2.5 (1.7-3.4)
(165,833.8- (31,566.6-
298,198.9) 62,122.2)
- - 20 2.6 (2.4-3.9) 7.4 (6.7-10.1) 5.3 (3.5-6.0) 13.5 (8.9-16.4)
5,483.4 23,226 14,854  1,904.0 (1,800.0- 8.8 (8.3-9.2) 1,071.2 (448.6- 4.5 (2.2-7.0)
1,984.5) 1,317.2)
2,305.9 532 12 49.2 (47.8-50.7) 15.5 (15.0-16.0) 7.3 (6.5-20.8) 2.5 (2.1-6.8)
754.1 8,772 583 633.2 (537.6- 7.3 (6.5-9.7) 200.0 (141.7- 2.2 (1.6-2.9)
899.7) 263.8)
2,190.2 1,396,662 56,013 169,869.6 13.4 (8.4-14.0) 26,935.0 2.2 (1.6-2.9)
(101,823.7- (18,825.4-
174,371.7) 33,626.3)
- - 490 945.4 (869.3- 13.5 (12.3-14.8) 382.0 (157.0- 6.5 (2.2-7.2)
1,019.7) 437.2)
- - 45 78.8 (72.4-85.2) 13.5 (12.3-14.8) 34.3 (13.1-38.6) 6.5 (2.2-7.2)
- 27,653 2,700 1,736.1(1,466.5- 8.9 (7.2-12.2) 770.6 (533.3- 3.5 (2.5-4.6)
2,255.8) 980.1)
910.6 1,587 27 41.3 (37.4-57.7) 7.4 (6.7-10.1)  79.4 (52.1-94.3) 13.5 (8.9-16.4)
- - 7 15.5 (13.5-18.2) 7.4 (6.4-8.7) 9.8 (4.5-13.8) 4.5 (2.2-7.0)
- - 1 9.1 (7.9-10.8) 7.4 (6.4-8.7) 7.0 (2.6-8.1) 4.5 (2.2-7.0)
1,087.7 236,711 8,580 29,611.9 17.6 (8.1-32.1)  4,009.1 (2,799.5- 2.2 (1.6-2.9)
(14,941.8- 5,178.0)
59,340.8)
3,419.3 245,010 4,460 12,043.0 9.4 (9.1-13.6)  5,567.9 (2,504.1- 4.5 (2.2-7.0)
(11,756.4- 6,845.4)
15,564.9)
696.9 336 4 4.5 (4.1-6.3) 7.4 (6.7-10.1) 9.5 (6.6-11.9) 13.6 (9.7-17.4)
593.8 3,136 240 346.7 (266.2- 8.9 (7.2-12.2)  83.6 (59.0-114.4) 2.1 (1.5-2.9)
513.1)
3,048.0 41,238 955  3,508.8 (3,399.4- 15.5 (15.0-16.0) 494.9 (350.6- 2.2 (1.6-2.9)
3,617.1) 642.9)
1,573.1 - o 2.7 (2.5-4.0) 7.4 (6.7-10.1) 5.5 (3.6-6.4) 13.5 (8.9-16.4)
996.4 193 802 4.6 (4.1-5.7) 7.4 (6.7-10.1) 8.2 (5.3-10.5) 13.5 (8.9-16.4)
1,955.3 2,597 185 193.5 (128.2- 9.5 (6.1-12.9) 44.7 (31.3-57.6) 2.2 (1.6-2.9)
256.0)
828.5 34,506 1,603  3,003.5 (2,331.5- 8.9 (7.2-12.2) 755.2 (527.7- 2.2 (1.6-2.9)
4,571.0) 979.0)
1,278.6 - o .5 (.4-.6) 7.6 (6.6-9.1) .4 (.1-.5) 6.5 (2.2-7.2)
- - 7 16.0 (13.8-18.7) 7.4 (6.4-8.7) 10.7 (4.6-14.3) 4.5 (2.2-7.0)
3,954.7 4,719 2,172 366.2 (346.5- 8.8 (8.3-9.2) 201.5 (85.7- 4.5 (2.2-7.0)
381.6) 247.7)

IDF Diabetes Atlas 2021 — 10TH EDITION

www.diabetesatlas.org




Country or territory

Northern Mariana Islands
Palau

Papua New Guinea

Philippines

Republic of Korea

Samoa

Singapore

Solomon Islands

Taiwan

Thailand

Timor LUEste
Tonga
Tuvalu
Vanuatu

Viet Nam

Number of adults
20-79 years
with diabetes in
1,000s (95%
confidence
interval)

8.3 (6.7-9.0)
1.9 (1.7-2.1)

724.0 (417.0-
861.4)

4,303.9 (3,995.8-
4,679.4)

3,511.8 (3,278.5-
4,754-6)

7.7 (7.117.3)

711.8 (616.7-
812.8)

53.3 (38.2-58.6)

2,457.2 (2,042.9-
2,587.5)

6,066.6 (6,009.3-
10,172.3)

46.3 (41.3-49.4)
7-4 (6.5-8.5)
1.6 (1.5-1.7)
19.9 (14.4-26.6)

3,994.1 (3,448.5-
4,534.7)

Diabetes
prevalence (%)
in adults 20-79
years (95%
confidence
interval)

23.4 (19.0-25.5)
17.0 (15.4-18.7)
14.6 (8.4-17.3)

6.5 (6.0-7.0)
8.6 (8.1-11.7)

7.3 (6.8-16.5)
14.9 (12.9-17.0)

15.3 (11.0-16.8)
13.1 (10.9-13.8)

11.6 (11.5-19.5)

6.7 (6.0-7.2)
13.0 (11.3-14.9)
21.8 (20.1-23.7)

12.3 (8.9-16.4)

6.0 (5.1-6.8)

Age-adjusted
comparative diabetes
prevalence (%) in
adults 20-79 years
(95% confidence
interval)

23.4 (19.0-25.6)
17.0 (15.4-18.7)
16.7 (10.9-21.2)

7.1 (6.6-7.7)

6.8 (5.9-8.7)

9.2 (8.6-22.4)
11.6 (9.9-13.5)

19.8 (14.3-21.6)
9.7 (7.8-10.2)

9.7 (9.6-16.7)

8.6 (7.6-9.2)
15.0 (13.4-17.2)
20.3 (18.8-22.2)
15.6 (10.8-22.5)
6.1 (5.2-7.0)

Number of adults
20-79 years with
undiagnosed
diabetes in 1,000s
(95% confidence
interval)

3.7 (3.0-4.1)
.9 (.8-.9)
372.7 (214.6-443.4)

2,869.4 (2,664.0-
3,119.8)

1,264.2 (1,180.2-
1,711.6)

4.0 (3.7-8.9)
358.7 (310.8-409.7)

27.4 (19.7-30.2)

1,115.5 (927.5-
1,174.7)

2,411.2 (2,388.5-
4,043.1)

23.8 (21.3-25.4)
3-8 3.3-4.4)

.8 (.8-.9)

10.2 (7.4-13.7)

2,055.9 (1,775.1-
2,334.2)

Diabetes-related
expenditure
(USD) per person
with diabetes
(20-79 years)

2,012.5

167.9

450.8

2,554.6

558.1
2,486.1

245.2

655.0

320.9
563.8
1,650.4
297.2
418.1

. Total Regional estimates
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Diabetes-related
health expenditure
(D) per person
with diabetes
(20-79 years)

2,348.9
266.7

1,300.6

3,228.5

872.1
3,908.7

278.0

1,715.6

1,207.3
845.5
1,806.0
306.4
1,213.3

Diabetes-
related deaths
in adults 20-79
years

10,717

66,461

47,522

135
8,301

1,042

62,361

636
88

371

57,220

Prevalence of
children and
adolescents

0-19 years with
type 1 diabetes

19

34

3,936

3,592

226

2,086

1,531

52

12

2,607

Number of people

(20-79 years)
with impaired
glucose tolerance
in 1000s (95%
confidence
interval)

2.7 (2.3-3.2)
.8 (.7-1.0)

322.2 (283.5-
387.1)

4,195.8 (3,829.0-
4,576.0)

6,082.4 (5,627.8-
6,799.0)

6.7 (6.0-9.0)

726.4 (666.9-
784.8)

22.5(19.9-28.2)

2,765.6 (2,561.2-
3,107.0)

8,502.5 (8,239.8-
8,773.9)

55.0 (41.3-82.9)
4.8 (3.6-5.2)

.6 (.5-.8)

10.5 (9.4-13.2)

5,898.8 (4,668.5-
8,590.0)

Age-adjusted
comparative
prevalence (%)

of impaired
glucose tolerance

(20-79 years)
(95% confidence
interval)

7.4 (6.4-8.7)
7.4 (6.4-8.7)
7.4 (6.7-10.1)

6.7 (6.1-7.4)
11.5 (10.7-14.2)

7.1(6.5-10.1)
13.5 (12.3-14.8)

7.4 (6.7-10.1)
11.5 (10.7-14.2)

15.5 (15.0-16.0)

8.9 (7.2-12.2)
9.8 (6.8-10.7)
7.4 (6.7-10.1)
7.4 (6.7-10.1)
8.9 (7.2-12.2)

Number of
people (20-79
years) with
impaired fasting
glucose in 1000s
(95% confidence
interval)

2.2 (.8-2.5)
.6 (.2-.8)

980.9 (403.1-
1021.3)

1,466.1 (942.9-
1,904.6)

2,343.5 (1,047.6-
2,942.2)

12.1 (8.0-15.8)

308.0 (122.3-
348.7)

39.8 (32.5-49.2)

1,071.6 (479.5-
1,358.1)

1,295.5 (900.3-
1,622.5)

13.2 (9.3-18.0)
.8 (.7-8.4)
1.0 (.7-1.2)
19.5 (12.7-24.9)

1,481.9 (1,039.3-
1,889.3)

Age-adjusted
comparative
prevalence (%)
of impaired
fasting glucose

(20-79 years)
(95% confidence
interval)

4.5 (2.2-7.0)
4.5 (2.2-7.0)

20.5 (11.2-21.7)
2.3 (1.5-3.0)
4.5 (2.2-7.0)

13.5 (8.9-16.4)
6.5 (2.2-7.2)

12.2 (10.0-15.7)

4.5 (2.2-7.0)
2.2 (1.6-2.9)

2.2 (1.6-2.9)
1.5 (1.2-15.4)
13.5 (8.9-16.4)
13.5 (8.9-16.4)
)

2.2 (1.6-2.9
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Abbreviations and acronyms

A

I

T

ADA American Diabetes Association
AHP analytical hierarchy process
AFR IDF Africa Region

ARDS acute respiratory distress syndrome

B

BCV Blue Circle Voices

BP blood pressure

C

CVD cardiovascular diseases

Cl confidence intervals

D

DIP diabetes in pregnancy

DKA diabetic ketoacidosis

E

EUR IDF Europe Region

F

FBG fasting blood glucose

FIGO
Gynaecology and Obstetrics

International Federation of

G

GDM gestational diabetes mellitus

GDP gross domestic product

H

HAPO hyperglycaemia and adverse
pregnancy outcomes

HbA1c haemoglobin A1c (or glycosylated

haemoglobin)
HDL high-density lipoprotein

HIP hyperglycaemia in pregnancy
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IADPSG
Diabetes and Pregnancy Study Group

International Association of

ID international dollar

IDF International Diabetes Federation
IFG impaired fasting glucose

IGT impaired glucose tolerance

IMR infant mortality rate

L

LDL-C
cholesterol

low-density lipoprotein

M

MENA
Region

IDF Middle East and North Africa

mg/dL milligrams per decilitre
mmol/L millimoles per litre
mmol/mol millimoles per mole

MODY maturity onset diabetes of the
young

N

NAC
Region

IDF North America and Caribbean

0

OGTT oral glucose tolerance test

S

SACA
Region

IDF South and Central America

STEPs WHO STEPwise approach to
surveillance
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TaD type 1 diabetes

T2D type 2 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

Y

YLD Young Leaders in Diabetes



Glossary

A

C

Age-adjusted comparative prevalence
Also referred to as comparative
prevalence, this is the prevalence
calculated by adjusting to the age
structure of a standard population. In
this IDF Diabetes Atlas, the standard
population is the UN population in
2021, 2030 or 2045. Adjusting rates
is a way to make fairer comparisons
between groups with different
distributions.

Age-adjusted rates are rates that would
have existed if the population under
study had the same age distribution as
the “standard” population.

Analytical hierarchy process (AHP)
scoring

A methodological approach that
guantifies the relative value of a variety
of different aspects of study methods.

Attributable fraction method

The contribution of a risk factor to

a disease is measured using the
population attributable fraction (PAF).
The PAF is the proportional reduction in
population disease that would occur if
exposure to a risk factor was removed
from the population.

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. The units are
kilograms per square metre (kg/m2).

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.

D

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 occurring in pregnancy in
women who have previously been
diagnosed with diabetes or those who
have hyperglycaemia first diagnosed
during pregnancy, meeting the 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 chronic condition marked by high
concentrations of glucose (sugar) in the
blood. It is caused by the body being
unable to produce insulin (@ hormone
made by the pancreas to control

blood glucose levels) or to use insulin
effectively, or both. 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.
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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 the
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.

E

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.

Extrapolate

Extending values or conclusions from
a known situation to an unknown
situation, assuming that similar
conditions, methods or trends are
applicable.
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F

H

Fasting plasma glucose (FPG)

FPG is a person’s blood glucose
concentration after fasting — not eating
anything for at least eight hours.
Normal FPG is less than 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. Using FPG to
detect diabetes is a common but less
sensitive diagnostic method.

G

Genes

The basic physical and functional units
of heredity found in the nuclei of all
cells.

Gestational diabetes mellitus (GDM)
Gestational diabetes is a condition
where a woman develops high blood
glucose, less than overt diabetes, that
begins in, or is first recognised during
pregnancy.

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.
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Haemoglobin A1ic (HbA1c)

Also referred to as glycosylated
haemoglobin, a haemoglobin to

which glucose is bound. Glycosylated
haemoglobin is measured to determine
the average level of blood glucose over
the past two to three months.

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 12,696 or more (in 2020).

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.

Hyperglycaemia in pregnancy (HIP)
Hyperglycaemia in pregnancy (HIP)
can be classified as either gestational
diabetes mellitus (GDM) or diabetes in
pregnancy (DIP).

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.

|

IDF Region

The International Diabetes Federation
(IDF) is divided into seven regions:
Africa, Europe, Middle East and

North Africa, North America and the
Caribbean, South and Central America,
South-East Asia and Western Pacific.
The IDF Regions aim to strengthen the
work of national diabetes associations
and enhance collaboration between
them.

www.idf.org @IntDiabetesFed

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 group of people
without the disease who are at risk
of developing this condition during a
specified time period.

Insulin

A hormone produced in the pancreas, as
a response to glucose. Insulin triggers
cells to take up glucose from the blood
stream and convert it to energy.

Insulin resistance

The inability of cells to adequately
respond to 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.



L

0

Low-income country

A country defined by the World Bank
with a gross national income per capita
of USD 1,045 or less (in 2020).

Lower middle-income country

A country defined by the World Bank
that has a gross national income per
capita between USD 1,046 and USD
4,095 (in 2020).

M

Macrosomia
Birth weight more than 4.0 kg

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.

Metformin

An 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 produced by the liver.

Microvascular complications
Complications of diabetes that include
diabetic nephropathy, neuropathy

and retinopathy, which are caused

by pathological changes in the
microvasculature.

Monogenic diabetes

Less common types of diabetes,
resulting from single genetic mutations.
Examples include MODY and Neonatal
Diabetes Mellitus.

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.

Obesity

A condition in which a person carries
excess weight or body fat that might
affect their health (Defined by, for

example, a BMI =30 Kg/m? in non-Asians).

Oral glucose tolerance test (OGTT)

A medical test in which glucose is given
orally 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 (Defined by a BMI of

25.0 Kg/m? to 29.9 Kg/m?in non-Asians).

P

Pancreas
An organ situated behind the stomach,
which produces several important

hormones, including insulin and glucagon.

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.

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.

Polydipsia
Excessive thirst.

Polyuria
Frequent urination.

Prevalence

The proportion 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
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aged 20-79 with diabetes in 2017.

For prevalence, the numerator is the
number of people with the condition

or disease and the denominator is the
total population. It can be expressed as
a proportion or a percentage.

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.

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 healthcare
expenditures for people with diabetes
are on average two-fold higher than
people without diabetes, and the R=3
estimate assumes that healthcare
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 percentage of each country
or region’s population that has diabetes.
It is useful for assessing the impact of
diabetes for each country or region.

Relative risk

The ratio of the probability of an
outcome in an exposed group to
the probability of an outcome in an
unexposed group.

S

Screening approach

A method used to make a diagnosis of
a given disease or condition before it
has caused symptoms.
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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.

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

Type 1 diabetes

Type 1 diabetes is thought to

be an autoimmune disease that
usually occurs in childhood or early
adulthood, resulting in the inability
to produce enough insulin due to the
destruction of insulin producing islet
cells in the pancreas. The condition
can affect people of any age, but
onset usually occurs in children or
young people.

Type 2 diabetes

Type 2 diabetes is the most common
form of diabetes and is characterised
by high blood glucose, called
hyperglycaemia. In people with type 2
diabetes, the body does not use the
hormone insulin properly or cannot
produce enough insulin, or both

which in turn leads to hyperglycaemia.
It is potentially preventable and is
often associated with lifestyle factors
such as insufficient physical activity,
unhealthy diet, obesity and tobacco
smoking. Risk is also associated with
genetic and family-related factors. Type
2 diabetes is much more common than
type 1 and occurs mainly in adults,
although it is now also increasingly
diagnosed in children and young
people.
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U

Universal health coverage (UHC)
Universal healthcare coverage, also
referred to as universal coverage or
universal care, is a healthcare system
that provides free healthcare at the
point of delivery to all residents of a
particular country or region.

Upper middle-income country

A country defined by the World Bank
that has a gross national income per
capita between USD 4,096 and USD

12,695 (in 2020).
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