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Foreword

This Diabetes and cardiovascular disease
report introduces diabetes and cardio-
vascular disease, summarises the latest data
on the impact of cardiovascular disease
from around the world, and outlines public
health policy solutions. This new report
facilitates evidence-based decision making
and encourages intersectoral collaboration
to strengthen health systems and implement
cost-effective interventions.

The International Diabetes Federation
estimates that approximately 5 million

people die each year as a consequence

of diabetes. Many of these are premature
deaths, occurring during working age; a high
proportion result from cardiovascular diseases
such as heart attacks or strokes that often
occur at a younger age and with increased
frequency in people with diabetes.

However, it does not have to be like this.
There are many cost-effective interventions
that can prevent or delay cardiovascular
disease in people with diabetes, and that
can help prevent early deaths in those

with cardiovascular disease and diabetes.

At an individual level, people with diabetes
can work with health professionals to improve
their control of blood glucose, blood pressure,
and cholesterol, as well as seeking support

to stop smoking and implement sustainable
improvements in their diet and physical
activity. At a population level, policy makers
can implement cost-effective public health
policies to prevent type 2 diabetes, ensure
access to essential medicines, implement
non-communicable disease monitoring
systems, screen for diabetes in at-risk
populations and implement policies that
reduce tobacco consumption.

We produced this report so that policy
makers, policy implementers and diabetes
advocates would have a complete and
accessible summary of the current impact
of cardiovascular disease in people with
diabetes, as well as provide evidence

on actionable solutions. We are very grateful
to the Baker IDI Heart and Diabetes Institute
and the Diabetes and cardiovascular disease
committee in helping to bring it to fruition.

5w

Dr Shaukat Sadikot
President,
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Executive summary

Non-communicable
diseases

The four main types of non-communicable
diseases are diabetes, cardiovascular disease

(CVD), cancer and chronic respiratory diseases.

Many of these diseases share modifiable risk
factors such as unhealthy eating, physical
inactivity, excess alcohol and tobacco use.

VL NON-COMMUNICABLE
% DISEASES INCLUDE:
( O Diabetes

Cardiovascular

v diseases

< "‘ Chronic respiratory

diseases

\_ 7\ Cancer

Diabetes

Diabetes is a hon-communicable disease
that occurs when the body cannot produce
enough insulin and/or cannot use insulin
effectively, and is diagnosed by observing
raised levels of glucose in the blood. Over
time, high levels of glucose in the blood
(known as hyperglycaemia) can lead to the
development of disabling and life-threatening
health complications.

Diabetes is one of the largest global health
emergencies of the 21st century, with the
number of people with diabetes growing
rapidly worldwide. In 2015, 415 million
adults were estimated to live with diabetes
around the world. This number is predicted
to increase to 642 million by 2040.

ﬁ Table of contents



Cardiovascular disease diabetes are at increased risk of CVD, and
these events generally occur at an earlier age

CVD is a major cause of death and disability compared to people without diabetes. As the

among people with diabetes. CVD includes number of people with diabetes is predicted

stroke, coronary artery disease and peripheral to increase, the outlook for CVD becomes

artery disease (Figure E.1). People with even more alarming.

Figure E.1

THE MAIN TYPES OF CARDIOVASCULAR DISEASE

STROKE CORONARY PERIPHERAL

ARTERY DISEASE ARTERY DISEASE

AFFECTS THE BLOOD AFFECTS THE BLOOD
VESSELS SUPPLYING BLOOD VESSELS SUPPLYING BLOOD
TO THE HEART TO THE LEGS AND FEET
includes: includes: includes:
cerebrovascular disease, ischaemic heart disease, lower-extremity arterial disease,
cerebral arterial disease, atherosclerotic heart disease, limb threatening ischaemia,
intracerebral hemorrhage, coronary heart disease, intermittent claudication,
cerebral infarction angina pectoris, heart attack critical limb ischaemia

(myocardial infarction),
sudden coronary death




Figure E.2
ESTIMATED AGE-STANDARDISED MORTALITY DUE TO CARDIOVASCULAR DISEASES
PER 100,000
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Global impact of non-
communicable diseases

In 2012, it was estimated that over

37.9 million people worldwide died from
non-communicable diseases, of which
17.5 million were due to CVD. In 2015,
approximately 5.0 million were estimated
to have died from diabetes, the majority

of these as a result of cardiovascular com-
plications. The regions with the highest rates
of age-standardised CVD disease mortality
are situated in Central Asia, the Middle East
and Africa (Figure E.2). The countries with
the highest diabetes-attributable mortality
rates are Mauritius and Pacific Islands

in the Western Pacific Region.

source: WHO global health observatory

Populous countries have the largest absolute
number of people dying from CVD, and
include China, India and the Russian
Federation. High-income countries are

more likely to have low CVD mortality rates,
despite having a high prevalence of CVD

risk factors such as diabetes, obesity and
raised cholesterol. This suggests a beneficial
impact of investment in healthcare and access
to essential medicines.

Countries with lower rates of age-

standardised CVD mortality rates are likely
to have high gross national income per

ﬁ Table of contents



Figure E.3
CHARACTERISTICS OF COUNTRIES WITH HIGH AND LOW RATES
OF AGE-STANDARDISED CARDIOVASCULAR DISEASE (CVD) MORTALITY

High gross national
income per capita
(high-income countries also have
high levels of obesity and raised
total cholesterol)

.........
.

Characteristics of countries
that tend to have lower rates

High total health
9N 1ot ea of CVD deaths

expenditure
(% of GDP)

Non-communicable
disease monitoring

systems
........ High prevalence
’ of raised blood
pressure
Characteristics of countries §160
@ that tend to have higher rates
of CVD deaths
Low gross ’
national income
per capita

source: WHO global health observatory
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capita, have high total health expenditure

as a proportion of gross domestic product
and have non-communicable disease
monitoring systems. Countries with higher
rates of age-standardised CVD mortality rates
are likely to have a high prevalence of raised
blood pressure (Figure E.3).

In high-income countries, non-commu-
nicable diseases are associated with over

6.3 million deaths per year. In many of these
regions, such as Australia, North America,
Western Europe and Japan, policymakers
should be aware that most people with
diabetes are over 50 years of age, and are

at a higher risk of CVD than people without
diabetes. Integrated non-communicable
disease monitoring systems using the most
recent International Classification of Diseases
classification system should be adopted in all
high-income countries.

In middle-income countries, non-commu-
nicable diseases are responsible for nearly

10 million deaths per year. Policymakers

in Central Asia should be aware that they have
the world’s highest rates of age-standardised
CVD mortality, and that increasing economic
growth will be associated with higher
prevalence rates of diabetes, obesity and
cholesterol.

In low-income countries, non-communicable
diseases are responsible for over 1.8 million
deaths per year. In Africa, policymakers should
be aware of the very high rates of age-adjusted
CVD-related mortality in the region, and
know that diabetes is an additional risk factor.

Community health workers should be trained
to check for high blood pressure and diabetes,
give appropriate lifestyle advice, and offer
access to effective treatments. These services
should be integrated into existing health
services, such as those for TB, HIV and
antenatal clinics.

Cardiovascular disease
in people with diabetes

People with diabetes are at increased risk
of CVD, compared to people without diabetes.
The risk of CVD also increases with age.

A global systematic literature review

on CVD in diabetes was conducted. There
were substantial differences found in the
methodologies used in the studies on CVD
in people with diabetes in different countries,
meaning that accurate global estimates

of CVD in people with diabetes were not able
to be produced. There is a need for future
studies to utilise standardised methodology
that incorporates the most recent
International Classification of Diseases
classifications, to enable better compara-
bility across countries and more accurate
meta-analyses. There is also a lack of data
for people with diabetes living in low-income
countries.

ﬁ Table of contents



Figure E.4

PREVALENCE OF CARDIOVASCULAR DISEASE IN YOUNGER PEOPLE WITH

TYPE 1 DIABETES IN HIGH- AND MIDDLE- INCOME COUNTRIES

Up to 2% had
a history
of STROKE

(Kautzy-Willer, 2013)

In studies of middle-aged people
with diabetes living in high- and
middle-income countries:

Up to 16%
had a history
of CVD

includes stroke, coronary
artery disease, and peripheral
artery disease
(David, 2010)

Up to 1% had
a history of
HEART ATTACK

(Koivisto, 1996)

\ean age of study
population: 28 to 44 years

In high-income countries, in studies of people
with type 1 diabetes where the mean age

of the study population was between 28 and
44 years, the prevalence of all CVD ranged
from 2.6% to 16.2%. (Figure E.4)
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Figure E.5

PREVALENCE OF CARDIOVASCULAR DISEASE IN MIDDLE-AGED PEOPLE WITH
DIABETES IN HIGH- AND MIDDLE- INCOME COUNTRIES

In studies of middle-aged people
with diabetes living in high- and
middle-income countries:

Up to 41%
had a history
of CVD

includes stroke, coronary
artery disease, and peripheral
artery disease
(van Hateren, 2009)

In high- and middle-income countries,

in studies of people with type 1 and

type 2 diabetes where the mean age of the
study population was between 56 and

66 years, the prevalence of all CVD ranged
from 14.8% to 40.5%. In high- and middle-
income countries, in studies where the mean

Up to 10% had
a history
of STROKE

(Alwakeel, 2008)

Up to 14% had
a history of
HEART ATTACK

(Alwakeel, 2008)

age of the study population was between

53 and 67 years, the prevalence of stroke

in people with diabetes ranged from 3.5%

to 10.4% (Figure E.5). There is a lack of data
for people with diabetes living in low-income
countries.

ﬁ Table of contents



Figure E.6

CARDIOVASCULAR DISEASE MORTALITY IN MIDDLE-AGED PEOPLE WITH DIABETES

Upto9
per 1,000 died
STROKE each year

(Mlacak, 1999)

In studies of middle-aged people
with diabetes living in high- and
middle-income countries:

Up to 7 per
1,000 died from
CORONARY ARTERY
DISEASE each year

(Bidel, 2006)

Up to 27

per 1,000 died
from CVD

each year
(Miot, 2012)
\ean age of stud
population: 49 to 69 years
Mortality rates estimate the number of deaths (mean age of study population 49 to 69 years),
that occur each year per 1,000 people. The 2 to 27 people out of 1,000 died from
most recent United Nations crude mortality CVD each year. Two to seven deaths were
rate for death by all causes was estimated from coronary artery disease and one
at 7.8 deaths per 1,000 people per year. to nine deaths were from stroke (Figure E.6).
The mortality risk increased with age. There
In studies of middle-aged people with is a lack of data for people with diabetes living
type 2 diabetes and unspecified diabetes in low-income countries.
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¢6 Countries with

non-communicable

disease monitoring systems
generally have lower rates

of age-standardised CVD
mortality, even when

the income level of the country
is taken into account. 2

The way forward

A focus on preventing CVD events in high
risk populations can reduce mortality as well
as decrease the economic burden from heart
attack and stroke. CVD can be prevented

or delayed by controlling blood glucose,
blood pressure and cholesterol, as well

as by smoking cessation, eating healthily and
increasing physical activity.

The threat of non-communicable diseases
faces countries at all stages of development,
with more than 80 percent of deaths

related to diabetes and CVD occurring

in low- and middle-income countries.
Non-communicable diseases will continue

to dominate mortality trends in the future, and
by 2030, it is estimated that they will account
for more than three-quarters of deaths
worldwide.

CVD is a major cause of death and disability

in people with diabetes, and a barrier

to sustainable development. Action must

be taken to decrease the impact of CVD

in people with diabetes. This requires
environments that promote healthy lifestyle
choices as well as building health systems that
can detect and manage diabetes and CVD
(Figure E.7).



In order to decrease the impact
of diabetes and CVD, national
governments should:

implement public health policies
and lifestyle interventions

to increase healthy eating and
physical activity.

v

As non-communicable diseases share many
modifiable risk factors, integrated action

to combat the risk of all non-communicable
diseases and to reduce premature mortality

is vital. However, the majority of countries
worldwide do not have such comprehensive
action plans in place. In addition, inter-
sectorial collaboration is needed to strengthen
health systems and implement cost-effective
interventions.

pre—
M
There is a very strong association between
the prevalence of raised blood pressure

and the national CVD mortality rate. Even
when controlling for gross national income,
the prevalence of raised blood pressure

still shows a significant positive association
with CVD mortality. Therefore, good blood
pressure control is crucial in reducing CVD
mortality. Prevalence of high blood pressure
can be decreased through salt reduction,
improved fruit and vegetable intake, increased

physical activity and avoidance of excessive
alcohol.

prioritise control of blood pressure
and access to essential medicines.

Access to essential medicines for diabetes
and CVD should be increased, ensuring that
these medicines are affordable and available
for everyone at secondary, primary and
community level. In order to improve access,
good procurement practices such as bulk
purchasing and efficient distribution should
be implemented.

implement hon-communicable
disease monitoring systems.

pre—
M
Non-communicable disease monitoring
systems include regular data collection

on mortality by cause as well as risk factor
surveillance. This information is essential

in determining the impact of non-communi-
cable diseases and for understanding

how best to intervene. Countries with non-
communicable disease monitoring systems
generally have lower rates of age-standardised
CVD mortality, even when the income level

of the country is taken into account. However,
only 20 percent of countries worldwide

have implemented such a system, and they
are very rare in low-income countries. All
countries with appropriate resources should
move towards implementing internationally
standardised monitoring systems.

pr—
M
Governments should implement the WHO
Framework Convention on Tobacco Control.
Actions should include raising tobacco
taxes, implementing comprehensive bans
on tobacco advertising and sponsorship,
placing large health warnings on packaging
and legislating for smoke-free environments.
These actions will reduce the initiation

of smoking, increase smoking cessation and
reduce the exposure to second-hand smoke.

legislate and implement policies
that eliminate use of tobacco.




Figure E.7

STRATEGIES TO DECREASE THE IMPACT OF DIABETES AND

CARDIOVASCULAR DISEASES

Foosk

Increase HEALTHY EATING
and PHYSICAL ACTIVITY

£Q

Implement non-communicable disease

MONITORING SYSTEMS and

SCREENING plans for diabetes

in high-risk populations

% S

Improve BLOOD PRESSURE control
and access to essential MEDICINES

In order to reduce premature mortality from
non-communicable diseases, an integrated
action plan is needed in each country

to strengthen health systems and implement
cost-effective interventions.

The incidence of CVD in people with diabetes
can be decreased through individual-level
interventions such as reduction in intake

of sugar, salt and fat, improved fruit and
vegetable intake, increased physical activity,
smoking cessation and avoidance of excessive
alcohol. At a population level, the health care
system should be strengthened, the education
of people with non-communicable diseases
should be improved and access to essential
medicines should be increased.

Decrease

TOBACCO use

The progress and efficacy of these interven-
tions can be measured through internationally
standardised monitoring systems and high
quality epidemiological assessments.

The International Diabetes Federation
endorses the recommendations in this report,
and encourages all countries to work towards
good health and well-being for all people
living with diabetes.
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Introduction
to diabetes



What is diabetes?

66 Diabetes occurs when
the body cannot produce
or use insulin, resulting
in raised blood glucose. 92

Diabetes is a chronic condition that occurs
when the body cannot produce enough
insulin (a hormone produced in the

pancreas) or cannot use this hormone®,

and is diagnosed by observing raised levels
of glucose in the blood (Figure 1.1). Insulin

is required to transport glucose from the
bloodstream into the body’s cells where

it is used as energy. The lack, or ineffec-
tiveness, of insulin in a person with diabetes
means that glucose remains circulating in the
blood. Over time, the resulting high levels

of glucose in the blood (known as hypergly-
caemia) causes damage to many tissues in the
body, leading to the development of disabling
and life-threatening health complications.

There are three main types of diabetes:

e Type 1 diabetes
e Type 2 diabetes
o Gestational diabetes

Figure 1.1
2006 WORLD HEALTH ORGANIZATION RECOMMENDATIONS FOR THE DIAGNOSTIC
CRITERIA FOR DIABETES AND INTERMEDIATE HYPERGLYCAEMIA

O

DIABETES

should be diagnosed

if ONE OR MORE
of the following
criteria are met:

e Fasting plasma
glucose > 7.0mmol/L
(126mg/dl)

e Two-hour plasma
glucose > 11.1mmol/L
(200mg/dl) following
a 75g oral glucose load

IMPAIRED GLUCOSE
TOLERANCE (IGT)

should be diagnosed

if BOTH of the
following criteria
are met:

e Fasting plasma
glucose < 7Z.0mmol/L
(126mg/dl)

e Two-hour plasma
glucose 7.8-11.1mmol/L
(140-200mg/dl)
following a 75g oral
glucose load

IMPAIRED FASTING
GLUCOSE (IFG)

should be diagnosed

if BOTH of the
following criteria
are met:

* Fasting plasma
glucose 6.1-6.9mmol/L
(110-125mg/dl)

e Two-hour plasma
glucose < 7.8 mmol/L
(140) following a 75g
oral glucose load



Type 1 diabetes

Type 1 diabetes is caused by an autoimmune
reaction, in which the body’s defence system
attacks the insulin-producing beta cells

in the pancreas. As a result, the body can

no longer produce the insulin it needs. Why
this occurs is not fully understood but is likely
to result from an abnormal immune response
to an environmental factor such as a virus

in genetically-predisposed individuals.

The disease can affect people of any age,

but onset usually occurs in children or young
adults. People with this form of diabetes need

Figure 1.2
SYMPTOMS OF TYPE 1 DIABETES

Excessive THIRST

and a dry mouth

Extreme

HUNGER

66 In type 1 diabetes the body
can no longer produce
the insulin it needs. 99

to inject insulin every day in order to control
the levels of glucose in their blood. Without

insulin, a person with type 1 diabetes will die.
Symptoms of type 1 diabetes can appear

rapidly. Symptoms may include excessive thirst
and frequent urination (Figure 1.2).

.on

als

T

Bed Frequent and abundant

WETTING URINATION

2

° ’ {‘

Sudden weight
LOSS

BLURRED

vision

Lack of energy,
extreme

TIREDNESS
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Type 1 diabetes is diagnosed by an elevated
blood glucose level in the presence of the
symptoms listed in Figure 1.2. In some parts
of the world, where type 1 diabetes is less
common, the symptoms may be mistaken
for other illnesses, and it is therefore essential
that the blood glucose is measured when
one or more of the symptoms on page 3 are
present. Sometimes the type of diabetes

is not clear and additional tests are

required to distinguish between type 1 and

type 2 diabetes or the rarer forms of diabetes®.

With daily insulin treatment, regular blood
glucose monitoring and maintenance

of a healthy diet and lifestyle, people with
type 1 diabetes can lead a normal, healthy life.

The number of people who develop

type 1 diabetes is increasing. The reasons

for this are still unclear, but may be due

to changes in environmental risk factors, diet
early in life and/or viral infections. Genetics
plays a large role in determining the risk

of developing type 1 diabetes®.




Type 2 diabetes

Type 2 diabetes is the most common type
of diabetes. It usually occurs in adults,

but is increasingly seen in children and
adolescents. In type 2 diabetes, there

is a combination of inadequate production
of insulin and an inability of the body

to respond fully to insulin (insulin resistance).

The symptoms of type 2 diabetes may

be similar to those of type 1 diabetes but are
often less severe, and may develop more
slowly. Symptoms may include frequent
urination, excessive thirst and blurred vision
(Figure 1.3). In some cases, type 2 diabetes
may not be associated with any overt
symptomes.

Figure 1.3
SYMPTOMS OF TYPE 2 DIABETES

.t
Excessive THIRST Frequent and abundant
and a dry mouth URINATION
Wy
=
-y
o 7,
TINGLING
BLURRED or numbness
vision in hands and feet

66 In type 2 diabetes,
insulin is ineffective and
may also be insufficient. 92

Lack of energy,

extreme SEXUAL
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Many people with type 2 diabetes remain
unaware of their condition for a long time
because the symptoms are usually less marked
than in type 1 diabetes and may take years

to be recognised. However, during this time
the body is already being damaged by excess
blood glucose. As a result, many people
already have evidence of complications when
they are diagnosed with type 2 diabetes.

Although the exact causes for the
development of type 2 diabetes are still

not known, there are several important risk
factors. The most important are excess body
weight, physical inactivity and poor nutrition.
Other factors which play a role are ethnicity,
family history of diabetes, past history

of gestational diabetes and age. The costs and
benefits of screening for diabetes in high-risk
populations should be assessed separately

in each particular setting. Important health
systems considerations to evaluate include
the capacity to carry out the screening and
the capacity to provide care for those with
diabetes.

In contrast to people with type 1 diabetes,
most people with type 2 diabetes

do not require daily insulin treatment

to survive. The cornerstone of treatment

of type 2 diabetes is the adoption of a healthy
diet and increased physical activity. A number
of medications are available to help control
blood glucose levels. If blood glucose

levels continue to rise however, people with
type 2 diabetes may be prescribed insulin.

The number of people with type 2 diabetes

is growing rapidly worldwide. This rise

is associated with ageing populations,
economic development, increasing urbanisa-
tion, less healthy diets and reduced physical
activity™.



Gestational diabetes

Hyperglycaemia that is first detected at any

time during pregnancy is classified as either'®!:

» Gestational diabetes mellitus
» Diabetes mellitus in pregnancy

Women with slightly elevated blood glucose
levels are classified as having gestational
diabetes, whilst women with substantially
elevated blood glucose levels are classified
as having diabetes mellitus in pregnancy.

Previously unknown diabetes should

be detected as early as possible in the
pregnancy. The onset of gestational diabetes
usually begins around week 24 of gestation.

Overt symptoms of hyperglycaemia during
pregnancy are rare and difficult to distinguish
from normal pregnancy symptoms, but may

include increased thirst and frequent urination.
Women with hyperglycaemia detected during
pregnancy are at greater risk of adverse
pregnancy outcomes. These include very

high blood pressure and foetal macrosomia

(a significantly larger than average baby),
which can make a vaginal birth difficult and
risky. Good control of blood glucose during
pregnancy can reduce these risks.

66 Overt symptoms of
gestational diabetes are rare
and difficult to distinguish
from normal pregnancy
symptoms. 27




Women with hyperglycaemia during
pregnancy can control their blood glucose
levels through adopting a healthy diet

and increasing physical activity. In some
cases, insulin or oral medication may also
be prescribed.

Gestational diabetes normally disappears

after birth. However, women who

have had gestational diabetes are

at higher risk of developing gestational
diabetes in subsequent pregnancies and

type 2 diabetes later in life. Babies born

to mothers with gestational diabetes also have
a higher risk of developing type 2 diabetes

in their teens or early adulthood®.

Risk factors for gestational diabetes include
genetics®, increasing maternal age"”®, family
history of diabetes”®, maternal overweight
or obesity”®, history of gestational diabetes
in previous pregnancies® and physical
inactivity®.

Groups at risk: impaired
glucose tolerance and
impaired fasting glucose

People with raised blood glucose levels

that are not high enough for a diagnosis

of diabetes are said to have impaired glucose
tolerance (IGT) or impaired fasting glucose
(IFG)®9. These conditions are known as
intermediate hyperglycaemia and commonly
referred to as “pre-diabetes”.

Impaired glucose tolerance is diagnosed
following a glucose tolerance test. This
involves measuring the blood glucose
concentration two hours after a drink
containing 75g of glucose. In impaired
glucose tolerance, the glucose level is higher
than normal, but not high enough to make

a diagnosis of diabetes (i.e. between 7.8 and
11.1mmol/l (140 to 200 mg/dl)). Impaired
fasting glucose is diagnosed when the fasting
glucose level is higher than normal, but not
high enough to make a diagnosis of diabetes
(between 6.1 and 7 mmol/l (110 and 125 mg/
dl)). Raised levels of HbAlc in the non-diabetic
range can also be used to identify people

at risk of developing type 2 diabetes.

People with intermediate hyperglycaemia are
at increased risk of developing type 2 diabetes.
It shares many characteristics with type

2 diabetes, and is associated with advancing
age and the inability of the body to use the
insulin it produces. Not everyone with inter-
mediate hyperglycaemia goes on to develop
type 2 diabetes; lifestyle interventions —
healthy diet and physical activity — can work
to prevent the progression to diabetes™.
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Diabetes and cardiovascular disease

People with both type 1 and type 2 diabetes Diabetes complications can be prevented

are at higher risk of developing a number or delayed by maintaining blood glucose,

of disabling and life-threatening health blood pressure and cholesterol levels as close
problems than people without diabetes. to normal as possible®. Many complica-
Consistently high blood glucose levels tions can be detected in their early stages

can lead to serious diseases affecting the by screening programmes that allow treatment
heart and blood vessels, eyes, kidneys to prevent them from becoming more serious.
and nerves. The increase in prevalence

of type 2 diabetes® means that without Cardiovascular disease (CVD) is a class of
effective strategies to support better diseases that involve the heart or blood vessels,
management of diabetes, it is likely that there and is tone of the most common causes

will be large increases in the rates of these of death and disability among people with
complications in low- and middle- income diabetes. Diabetes is associated with high
countries. blood pressure and cholesterol levels, and
Figure 2.1

THE MAIN TYPES OF CARDIOVASCULAR DISEASES (CVD) INCLUDE
STROKE, CORONARY ARTERY DISEASE AND PERIPHERAL ARTERY DISEASE

CORONARY PERIPHERAL
( STROKE ) C ARTERY DISEASE ) ( ARTERY DISEASE )

AFFECTS THE BLOOD
VESSELS SUPPLYING BLOOD
TO THE BRAIN

includes: includes:
cerebrovascular disease, ischaemic heart disease,
cerebral arterial disease, atherosclerotic heart disease,
intracerebral hemorrhage, coronary heart disease,
cerebral infarction angina pectoris, heart attack

(myocardial infarction),
sudden coronary death

AFFECTS THE BLOOD
VESSELS SUPPLYING BLOOD
TO THE LEGS AND FEET

includes:
lower-extremity arterial disease,
limb threatening ischaemia,
intermittent claudication,
critical limb ischaemia
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66 Diabetes complications can be prevented or delayed
by maintaining blood glucose, blood pressure and
cholesterol levels as close to normal as possible. ??

these lead to increased risk of atherosclerosis Stroke

(narrowing of the arteries). This can lead

to symptoms such as angina pectoris or Stroke is one form of cerebrovascular
intermittent claudication. High blood glucose disease (cerebral arterial disease), which can
can make the blood coagulation system result from cerebral infarction or cerebral
more active, increasing the risk of blood haemorrhage (Figure 2.2).

clots. Together these can lead to arteries

being blocked completely, stopping the The brain receives its blood supply from
blood flow, resulting in conditions such as four main arteries: the two carotid arteries
myocardial infarction, stroke and gangrene and the two vertebral arteries. The clinical
(Figure 2.1).

Figure 2.2

STROKE CAN ARISE FROM CEREBRAL INFARCTION OR CEREBRAL HAEMORRHAGE

A thrombus (blood clot) may originate CEREBRAL
the brain, or be formed in the heart or

blood vessels and then travel to the brain. HAEMORRHAGE
Cholesterol is not always present in the blood
vessels of the brain.

ruptured
cerebral artery

CEREBRAL
INFARCTION

cholesterol




Figure 2.3
THE MAIN SYMPTOMS OF STROKE
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consequences of vascular disease in the brain
will depend upon the part of the brain that
is affected.

Stroke occurs when a blood vessel becomes
blocked or ruptures, resulting in damage

to an area within the brain. If a large vessel

is affected, the outcome may be rapidly fatal
or may lead to very severe disability. If smaller
blood vessels are affected, the outcome

is less critical and recovery may be good.

The most common types of disability are the
loss of use of one side of the body and speech
problems®”. The main symptoms of stroke are
sudden and include weakness, numbness,
confusion, vision problems, dizziness and
headache (Figure 2.3).

66 Stroke occurs when

the blood supply to a part
of the brain is blocked
resulting in damage to

an area within the brain. 99



Coronary artery disease

The heart receives its blood supply from the
coronary arteries. Coronary artery disease
occurs when these arteries are narrowed

or blocked. Coronary artery disease, also
known as ischaemic heart disease, atheroscle-
rotic heart disease or coronary heart disease

is a group of diseases that includes angina
pectoris, heart attack, heart failure and sudden
coronary death.

66 Coronary artery disease
occurs when arteries
supplying blood to the heart
are narrowed or blocked. 99

Angina pectoris

Angina pectoris is used to describe pain in
the chest due to a reduced blood supply

to the heart (ischaemia). Angina pectoris
results from insufficient blood supply to the
muscle tissue of the heart, and may be life
threatening when unstable. Typically angina
pectoris causes central chest pain, which
often radiates to the left arm, shoulder or jaw
and is associated with exertion or emotional
stress. Shortness of breath and sweating are
also common. Angina pectoris and heart
attack are both classified as acute coronary
syndromes®.
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Heart attack (myocardial infarction)

Heart attack, also known as myocardial
infarction, results from permanent damage
to an area of the heart muscle due to blocked
blood vessels. The onset of a heart attack
is usually heralded by severe central chest
pressure, which may also radiate to the

left arm, shoulder or jaw. Severe shortness
of breath, sweating and feeling faint are
common additional symptoms. Symptoms
may differ between women and men
(Figure 2.4).

Figure 2.4
HEART ATTACK WARNING SIGNS

PAIN in one or both arms,
the back, neck, jaw or stomach

Shortness of BREATH

CHEST pressure or pain*

Cold SWEAT or nausea

Upper BACK pressure

Fainting or extreme FATIGUE

Lightheadedness or DIZZINESS

Heart failure

Heart failure occurs when damage

to the heart muscle is severe enough

to prevent it from functioning adequately
as a pump. Symptoms include shortness

of breath, swelling in the legs or ankles,
fatigue and weakness. Early and appropriate
treatment of heart failure is essential and
differs from the treatment of heart attack®.

If you have
an
of these Sympto%’/ns
for more than

and are unsure
of the cause, call
an ambulance.

* Some people may not
experience chest pain
during a heart attack.



Sudden coronary death

Sudden death can occur as a consequence

of an abrupt loss of the heart's ability to pump
blood. It may result from a massive heart
attack or a severe abnormality of the rhythm
of the heartbeat.

Peripheral vascular disease

Peripheral vascular disease, which includes
lower-extremity arterial disease, is a narrowing
of the arteries other than those that supply
blood to the brain or the heart. Symptoms can
include intermittent claudication and critical
limb ischaemia®.

Intermittent claudication
This term describes pain, usually in the calves

when walking, and is due to an impaired blood
supply to the calf muscles.

66 Chest pressure or pain
1s an indicator of a possible
heart attack.9?

Critical limb ischaemia

Critical limb ischaemia, also known as limb
threatening ischaemia, is an advanced stage
of peripheral artery disease. It includes
ischemic rest pain, arterial insufficiency ulcers
and gangrene. Gangrene is used to describe
the death of tissue due to a loss of blood
supply. Severe gangrene can occur as a result
of the blockage of a large blood vessel, and
is more common in people with diabetes.
Gangrene can also result from disease of the
smaller blood vessels producing localized
damage, for example in the toes®.
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CVD-related mortality

CVD is the number one cause of death
worldwide, with 17.5 million deaths in 2012,
with the majority of these deaths occurring

in low- and middle-income countries®.
Furthermore, 75% of people with diabetes live
in low- and middle-income countries'¥. CVD
mortality is declining in high-income countries
due to reductions in cardiovascular risk factors
as well as to recent advances in prevention,
treatment and management®?.

Figure 2.5

Risk factors

Risk factors that increase the likelihood

of a CVD event include age, diabetes, current
smoking, elevated low-density lipoproteins
(LDL) or low high-density lipoproteins (HDL)
cholesterol, high blood pressure, unhealthy
diet, family history, overweight/obesity and
physical inactivity (Figure 2.5)1-13,
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Global patterns
in diabetes and
cardiovascular
disease



Introduction

The prevalence of cardiovascular disease

is very high in many countries that also have
high rates of diabetes. Diabetes now rivals
smoking, high blood pressure and lipid
disorders as a major risk factor for cardio-
vascular disease”. As the number of people
with diabetes around the world is predicted
to increase from 642 million by 2040, the
outlook for cardiovascular disease becomes
even more alarming.

Cardiovascular disease is a major worldwide
public health problem, and is the number

one cause of death in industrialised countries.

It is also set to overtake infectious diseases
as the most common cause of death

in many low- and middle-income countries,
with levels becoming comparable to those
in high-income countries®.

Furthermore, people with diabetes also have
a higher prevalence of many of the other
common cardiovascular risk factors than
the general population, such as high blood
pressure.

This chapter contains an analysis of the global
patterns of diabetes prevalence, cardiovascular
disease mortality, non-communicable disease
mortality, and the prevalence of associated
risk factors.

Non-communicable diseases are medical
conditions or diseases that are non-infectious
and non-transmissible among people. They
include cardiovascular diseases, diabetes,
cancers and chronic respiratory diseases.

66 Diabetes now rivals smoking, high blood
pressure and lipid disorders as a major risk
factor for cardiovascular disease. 92

See the abbreviations on page 116 and
the methodology of chapter 3 on page 120



Global patterns of non-communicable

disease mortality

A retrospective country-based database
analysis of global patterns of non-communi-
cable disease mortality was conducted using
the IDF Diabetes Atlas 2015 database and

the World Health Organization global health
observatory repository. The data repository
contains health-related statistics from around
the world with a focus on comparable country
level estimates. The data collection helps

to monitor global, regional and country
specific situation and trends. The statistics

on mortality and burden of disease, health

systems, environmental health and non-
communicable diseases were extracted from
the repository and only the latest available
information was utilised. Experts in the

field selected a subset of parameters that
were the most relevant for the analysis (see
Table 3.1 and Methodology section in the
Appendix). Complete data were available for
127 countries and territories. Tobacco control
policies could not be examined due to lack
of data.




Table 3.1
VARIABLES USED IN THE ANALYSIS OF GLOBAL PATTERNS OF CVD MORTALITY

Variables from IDF Diabetes Atlas

Age-standardised diabetes prevalence

Proportion of diabetes-attributable deaths that occur under 60

IDF Geographic Region (Europe, Africa, North America and Caribbean, Middle East and North Africa,
Western Pacific, South-East Asia, South America and Central America)

Variables from World Health Organization global health observatory repository

Existence of evidence-based national guidelines/protocols/standards for the management of major NCDs
through a primary care approach

Existence of operational policy/strategy/action plan to decrease tobacco use

Existence of operational policy/strategy/action plan to reduce unhealthy diets

General availability of metformin (medication used primarily for the treatment of type 2 diabetes)
in the public health sector

General availability of ACE inhibitors (medications used primarily for the treatment of hypertension)
in the public health sector

General availability of diabetes testing at the primary health care level

Existence of an NCD surveillance and monitoring system

Existence of operational policy/strategy/action plan for diabetes

Gross national income per capita

General government expenditure on health as a percentage of total government expenditure

Prevalence of raised total cholesterol

Prevalence of obesity

Prevalence of raised blood pressure

Main outcome

Cardiovascular diseases, deaths per 100,000




Non-communicable
disease mortality

Non-communicable deaths primarily consist
of those caused by cardiovascular diseases,
cancers, diabetes and respiratory diseases.
In 2012, over 37.9 million people worldwide
died from non-communicable diseases. The
countries with the highest age-standardised
rates of non-communicable disease mortality
are found in Central Asia, as well as Guyana
in South America and Sierra Leone in Africa
(Figure 3.1). In many of these countries, both
life expectancy and population size has
decreased since 1990, due to the increasing
impact of non-communicable diseases and
injuries®. For example, reducing the impact
of non-communicable diseases and injuries
in Russia to the levels of countries in the
European Union would improve nationwide
life expectancy by over 10 years'®. Countries
with the lowest age-standardised rates

of non-communicable disease mortality
include Switzerland, Singapore and Japan.

The most populous countries have the
largest absolute number of people dying
from non-communicable diseases (Table 3.2,
Figure 3.2). In 2012, over 8 million people

in China and over 5 million people in India
were estimated to have died due to non-com-
municable diseases. Despite Japan’s low
age-standardised rate, over 947,000 people
died from non-communicable diseases,

due to both its large population (127 million
people) and high median age (46.5 years).

A similar pattern was seen in Germany.

Table 3.2

TOP 10 COUNTRIES BY TOTAL
NON-COMMUNICABLE DISEASE (NCD)

DEATHS

IN 2012

source: WHO global health observatory

Total NCD deaths

Rank Country in 2012
1 China 8,576,990
2 India 5,868,810
s s
4 Eggzlraar;ion 1.801.500
5 Indonesia 1,105,710
6 Brazil 978,220
7 Japan 947,580
8 Germany 790,540
9 Pakistan 672,530
10 Ukraine 614,410




Figure 3.1
MAP OF AGE-STANDARDISED MORTALITY DUE TO NON-COMMUNICABLE DISEASES

PER 100,000 IN 2012

Data not available
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Figure 3.2.a
TOTAL NUMBER OF PEOPLE WHO DIED FROM NON-COMMUNICABLE DISEASES IN 2012,
PER IDF REGION
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source: WHO global health observatory
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Figure 3.2.b
DEMERS CARTOGRAM OF PEOPLE WHO DIED FROM NON-COMMUNICABLE DISEASES

IN 2012, PER COUNTRY

66 37.9 million people die
from non-communicable
diseases each year. 9

RUSSIAN
FEDERATION

POLAND.

UKRAINE e
PAKISTAN

source: WHO global health observatory
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Global patterns of
cardiovascular disease
mortality

Worldwide, over 46% of all non-communica-
ble disease deaths are due to CVD, causing
over 17.5 million deaths in 2012. CVD deaths
primary consist of those caused by stroke
and coronary artery disease (see Chapter 2).
The countries with the highest age-stand-
ardised rates of CVD mortality are found

in Central Asia and neighbouring Mongolia,
Ukraine and the Russian Federation, as well
as Guyana in South America (Figure 3.3).
Countries with the lowest age-standardised
rates of CVD mortality include Israel, France
and Japan.

While CVD is responsible for a substantial
number of deaths in all countries worldwide,
the most populous countries have the largest
absolute number of people dying from CVD
(Table 3.3, Figure 3.6). Although China has
the 70th highest rate of age-standardised
CVD mortality (300 deaths per 100,000 per
year), due to its large population it has the
world’s largest number of people dying from
CVD (over 4 million deaths per year). Similarly,
while India is ranked at number 67 in terms
of age-standardised CVD mortality rate

(306 deaths per 100,000 people per year),

it has the second largest number of people
dying from CVD (over 2 million deaths

per year).

Table 3.3

TOP 10 COUNTRIES BY TOTAL
CARDIOVASCULAR DISEASE (CVD)
DEATHS IN 2012

source: WHO global health observatory

Total CVD
Rank Country deaths in 2012
1 China 4,435,440
2 Inda 2,536,950
3 Egszlfargion 1,252,380
4 tamencs 815750
5 Indonesia 572,480
6 Ukraine 465,940
7 Brazil 408.190
8  Germany 349,550
o Japan 349,200
10 Pakistan 249,000

66 The countries with the
largest number of CVD-related
deaths are the most populous
countries, and include

China, India and the Russian
Federation. 99



Figure 3.3
MAP OF AGE-STANDARDISED CARDIOVASCULAR DISEASE (CVD) MORTALITY
PER 100,000 PEOPLE IN 2012

Data not available
<200

201-300
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. >500 source: WHO global health observatory

¢6 CVD caused 17.5 million
deaths worldwide in 2012.99
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Global patterns
of diabetes mortality

Estimating the number of deaths attributable
to diabetes is challenging because many
countries do not have any data on diabe-
tes-related mortality and routine health
statistics and death certificates underestimate
the number of deaths due to diabetes"”.

To provide a more realistic estimate

of mortality, the IDF Diabetes Atlas uses

a modelling approach to estimate the number
of deaths that can be attributed to diabetes,
based on regional estimates of the relative risk
a person with diabetes has of dying, compared
to those without diabetes, rather than relying
on the cause of death written on death
certificates®.

Approximately 5.0 million people aged
between 20 and 79 years are estimated

to have died from diabetes in 2015. These
diabetes-attributable deaths were responsible
for 13.1% of all non-communicable deaths

of people of all ages, and include deaths

from CVD related complications in people
with diabetes. Close to half (46.6%) of deaths
due to diabetes are in people under the age

of 60?. The countries with the highest rates

of diabetes-attributable mortality include
Mauritius and Pacific Islands in the Western
Pacific Region (Figure 3.4). These countries are
estimated to have national diabetes prevalence
rates of over 12 percent.

The countries with the lowest rates of di-
abetes-attributable mortality are low and
lower-middle-income countries in Western
Africa, including Ghana, Senegal, and Benin.
These countries are estimated to have
national diabetes prevalence rates of less than
3 percent.

The most populous countries have the highest
absolute number of people dying from
diabetes (Table 3.4). In 2015, over 1 million
people in China and an additional 1 million
people in India were estimated to have died
due to diabetes.

Table 3.4
TOP 10 COUNTRIES BY TOTAL DIABETES-
ATTRIBUTABLE DEATH IN 2015

source: IDF Diabetes Atlas

Rank Country Deaths
1 China 1,299,700
2 India 1,027,900
4 E:;Z?argion 186.100
5 Indonesia 185,000
6 Brazil 130,700
7 Bangladesh 129,300
8 Pakistan 86,400
9 Egypt 78,200
10 Mexico 76,300
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Figure 3.4

MAP OF DIABETES-ATTRIBUTABLE MORTALITY PER 100,000 PEOPLE IN 2015

Death rate
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In Africa and the Gulf region, most people
with diabetes are aged below 40 (Figure 3.5).
However, in Australia, North America, Western
Europe and Japan, most people with diabetes
are over 50 years of age. As age is a major

risk factor for CVD, older people living with
diabetes are at additional risk of stroke

or heart attack®.

source: IDF Diabetes Atlas

66 In Australia, North America,
Western Europe and Japan,
most people with diabetes are
over 50 years of age. 9
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As CVD is one of the leading causes of death
among people with diabetes, there will

be considerable overlap between deaths
attributable to CVD and those attributed

to diabetes (Figure 3.6).

Figure 3.5

MAP OF THE AGE GROUP WITH THE LARGEST NUMBER OF PEOPLE LIVING
WITH DIABETES IN 2015

Age-groups
M 20-29
M 30-39
W 40-49
W 50-59
B 60-69
Data not available

source: IDF Diabetes Atlas




Figure 3.6
EXAMPLES OF MORTALITY RA
NON-COMMUNICABLE DISEAS
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Figure 3.7

NON-COMMUNICABLE DISEASE (NCD), CARDIOVASCULAR DISEASE (CVD)
AND DIABETES ATTRIBUTABLE MORTALITY BY IDF REGION
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A correlation matrix was produced to examine
the associations between non-communicable
disease mortality, CVD mortality, diabetes
prevalence, health expenditures, gross
national income, obesity prevalence, raised
blood pressure prevalence and raised total
cholesterol prevalence (Figure 3.8). There

is a strong positive association between

the gross national income and raised total
cholesterol, meaning that the wealthier

a country is, the more likely it is that the

population will have a high prevalence

of raised cholesterol levels. There are strong
negative associations between gross national
income and the hon-communicable disease
death rate, as well as between gross national
income and the prevalence of raised blood
pressure. This means that countries with a low
gross national income are more likely to have
a high non-communicable disease death

rate and a high prevalence of raised blood
pressure.



Figure 3.8

CORRELATION MATRIX ILLUSTRATING THE ASSOCIATIONS BETWEEN
NON-COMMUNICABLE DISEASE (NCD) DEATH RATES, CARDIOVASCULAR DISEASE (CVD)
DEATH RATES AND OTHER COUNTRY-LEVEL VARIABLES

Colour saturation indicates the strength of the association.

negative association no association positive association

omrm ()

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

sources: WHO global health observatory and IDF Diabetes Atlas

ﬁ Table of contents




Characteristics of countries
with high and low cardiovascular
disease mortality rates

The regression coefficients from the principal
components analysis (see Appendix for
methodology) identified several variables
that were significant (confidence intervals

did not include zero) and strongly associated
(value more 0.05 for positive associations

or less than -0.05 for negative associations)
with a country having a high or low rate

of aged-standardised CVD deaths per
100,000 people.

Countries with low rates of CVD mortality
were more likely to have a high per

capita gross national income, high health
expenditure as a percentage of gross domestic
product and have non-communicable
surveillance and monitoring systems. These
countries were also likely to have high levels
of obesity and high levels of raised cholesterol
(Figure 3.9).

Countries with high rates of CVD mortality
(per 100,000 people) were more likely to have
a low per capita gross national income and
high prevalence of raised blood pressure
(Figure 3.9).
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Figure 3.9
CHARACTERISTICS OF COUNTRIES WITH HIGH AND LOW RATES
OF AGE-STANDARDISED CARDIOVASCULAR DISEASE (CVD) MORTALITY
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National income

Gross national income is a measure of the size
of a country’'s economy. It is the sum of the
products produced by enterprises owned

by a country’s citizens, excluding products
produced by foreign-owned enterprises.

A high-income country is defined by the
World Bank to have a gross national income
per capita of $12,736 or more (Figure 3.10).

A middle-income country has a gross national
income per capita of more than $1,045 and
less than $12,736 and a low-income country
has a gross national income per capita

of $1,045 or less.

Countries with high national incomes

are more likely to have low rates of CVD
mortality (Figure 3.11). High-income countries
in Europe, the Middle East, Western Pacific
and North America have the lowest rates

of CVD mortality. Low- and middle-income
countries in Europe, Western Pacific,
Caribbean and North Africa have the highest
rates of CVD mortality.

While obesity prevalence, diabetes prevalence
and raised total cholesterol are also
associated with low rates of CVD deaths,

a negative binomial regression analysis
indicated that these were not significant
predictors of CVD deaths, once gross national
income was included in the model. When
controlling for gross national income, only
the prevalence of raised blood pressure
shows significant positive association with

CVD mortality. A relatively high prevalence

of diabetes is a characteristic of a country
with a developed economy, and is not

an independent risk factor CVD mortality

at the population level. A high national income
is associated with both low CVD mortality and
to high diabetes prevalence in countries with
strong economies (Figure 3.11).

In general, high income countries are able

to provide better access to treatments,
which in turn reduce CVD mortality. A high
national income has been associated with
increased infrastructure, investments

in health and more efficient allocations

of government spending“?. Access to CVD
medications and heart surgery is significantly
better in high-income countries compared
to middle- and low-income countries™?.

Countries with a higher per-capita gross
national income have lower rates of age-
standardised non-communicable disease
mortality and CVD mortality. However, when
the raw, non-age-standardised mortality rates
are examined, the mean rate of CVD mortality
is 107.8 per 100,000 people in low-and
middle-income countries, compared

to 252.0 per 100,000 people in high income
countries. This is because in low-income
countries more than a third of the population
is under age 15, compared with less than

a fifth in high-income countries.
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Figure 3.10
MAP OF HIGH-, MIDDLE- AND LOW-INCOME COUNTRIES IN 2015

Data not available
B Low-income countries
B Middle-income countries
B High-income countries source: World Bank

66 Despite a high prevalence of risk factors,
high-income countries have relatively

low age-standardised CVD mortality due

to their investment in access to healthcare.??
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Figure 3.11
NATIONAL CVD DEATH RATE, NATIONAL INCOME AND REGION

CVD mortality, age-standardised per 100,000
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Spending on health

The proportion of gross domestic product
spent on health is the sum of public and
private health expenditure, as a percentage

of gross domestic product. It covers the
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.

Although there has been a slight global
increase in the proportion of gross domestic

product spent on health over the past decade,

there remain some substantial inequalities

in the spending on health across countries.
In 2013, total spending on health ranged
from around 17% of gross domestic product
in Tuvalu, the USA and Marshall Islands

to less than 3% in Timor-Leste, Myanmar

and Turkmenistan (Figure 3.12). On average,
high-income countries spend 11.9% of their
gross domestic product on health, middle-
income countries spend 5.8% of their gross
domestic product on health, and low-income
countries spend 6.4% of their gross domestic
product on health.

66 In general, countries with the
lowest age-standardised CVD
mortality rates were high-and
middle-income countries with
a high spending on health. 92

In general, countries with the lowest
age-standardised CVD mortality rates were
high-and middle-income countries with a high
spending on health as a percent of gross
domestic product (Figure 3.13). Countries

with the highest age-standardised non-
communicable disease mortality rates were
high-, middle- and low-income countries with
a lower spending on health as a percentage

of gross domestic product.



Figure 3.12

MAP OF TOTAL EXPENDITURE ON HEALTH AS A PERCENTAGE OF THE GROSS

DOMESTIC PRODUCT IN 2013
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There was a negative association between
the proportion of gross domestic product
spent on health and the national CVD
mortality rate (Figure 3.13). Countries with
low CVD mortality rates were more likely
to be high income countries that spent

a high proportion of their GDP on health.
For example, USA spends the largest share

of GDP on health (17.1%), and has one of the

lowest CVD mortality rates (Figure 3.13).

source: WHO global health observatory

Whereas Turkmenistan, with one of the
highest levels of non-communicable disease
mortality rates (1025.1 deaths per 100,000),
has a very low percentage spending on health
(2%). Countries with high CVD mortality

rates were more likely to be low- and mid-
dle-income countries that spent less than 8%
of their gross domestic product on health, and
did not have a non-communicable disease
monitoring programme in place.



Figure 3.13
NATIONAL CARDIOVASCULAR DISEASE (CVD) MORTALITY RATE
AND SPENDING ON HEALTH IN COUNTRIES WITH AND WITHOUT
NON-COMMUNICABLE DISEASES MONITORING

CVD mortality, age-standardised per 100,000
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Non-communicable
disease monitoring

Countries with non-communicable disease
monitoring programmes have lower

CVD disease mortality rates compared

to countries without non-communicable
disease monitoring programmes (Figure 3.14).
A non-communicable disease surveillance
and monitoring system includes regular data
collection on mortality by cause and risk
factor surveillance of harmful alcohol use,
physical inactivity, tobacco use, raised blood
glucose, raised blood pressure, overweight/
obesity and salt/sodium intake. Only 20%

of countries worldwide have reported the
implementation of such a system, though data
are missing from sub-Saharan Africa and the
Caribbean. High-income countries are more
likely to have hon-communicable disease
monitoring systemes.

66 Countries with
non-communicable disease
monitoring programmes have
lower CVD mortality rates
compared to countries without
non-communicable disease
monitoring programmes. 92

In countries with non-communicable

disease monitoring, there was a median rate
of 192.6 deaths per 100,000 due to CVDs,
compared to a median of 271.0 deaths per
100,000 in countries without non-communi-
cable disease monitoring (Figure 3.14). Among
countries with non-communicable disease
monitoring, two middle-income courtiers,
Turkmenistan and Mongolia, had very high
age-standardised CVD mortality levels

(712.1 and 583.7 deaths per 100,000) and were
outliers in this group.

Japan, Switzerland, the Netherlands and
Germany have implemented non-commu-
nicable disease monitoring systems. They
also have comparable per capita gross
national income levels, spending on health
and low CVD mortality. Similar countries
such as Austria, France, Canada, Belgium and
Denmark have yet to implement non-commu-
nicable disease monitoring systems (although
the age-standardised CVD mortality rates are
not significantly different between these two
groups).

It is difficult to determine the causative

effect of surveillance systems on non-
communicable disease mortality. It is possible
that their introduction may also be associated
with the stage of the epidemiological
transition in which CVD mortality begins

to decline, despite increasing obesity and
diabetes prevalence. Alternatively, such
systems may be associated with better
provision of treatments that are effective

in preventing CVD deaths.



Figure 3.14
EXISTENCE OF ANON-COMMUNICABLE DISEASE (NCD) SURVEILLANCE AND
MONITORING SYSTEM, 2013

Age-sstandardised NCD deaths per 100,000

600 800 1000

400

source: WHO global
health observatory

Existence of a surveillance and
monitoring system in place
to enable reporting against the
nine global NCD targets

= Median
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Raised blood pressure

Raised blood pressure is defined as a systolic
blood pressure greater than or equal

to 140 mmHg or a diastolic blood pressure
greater than or equal to 90 mmHg, and

is most prevalent in low- and middle-income
countries in Central Asia, the Middle East and
Africa (Figure 3.15).

There is a very strong association between
the prevalence of raised blood pressure
prevalence and the national CVD mortality
rate (Figure 3.16). High- and middle-income
countries with a low prevalence of raised
blood pressure have the lowest rates

of age-standardised CVD mortality rates

(Figures 3.16 and 3.17). Countries with the
highest CVD mortality rates had a high
prevalence of raised blood pressure. These
countries mostly consisted of low- and
middle-income economies, although the
high-income countries of Russian Federation
and Estonia can also be found in this cluster.

When examined at a country level, there

is no correlation between national diabetes
prevalence and national age-standardised
CVD mortality (Figure 3.17). Countries with
the highest rates of age-standardised CVD
mortality have age-standardised national
diabetes prevalence rates of 5-12%.

66 The regions with the highest rates of age-standardised
CVD disease mortality also have a large proportion

of people with high blood pressure, and are situated

in Central Asia, the Middle East and Africa. 9




Figure 3.15
AGE-STANDARDISED PREVALENCE OF RAISED BLOOD PRESSURE, AGES 18+ IN 2014

Data not available
W <200
B 20.0-249
Bl 25.0-299
Bl 30.0-349

. >235.0 source: WHO global health observatory




Figure 3.16
CVD DEATH RATES AND PREVALENCE OF RAISED BLOOD PRESSURE

CVD mortality, age-standardised per 100,000
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Figure 3.1/
CVD DEATH RATES AND PREVALENCE OF DIABETES

CVD mortality, age-standardised per 100,000
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Cholesterol and obesity

In contrast to the findings regarding

high blood pressure, rates of raised total
cholesterol are much higher in high-income
countries (Figure 3.18). As countries increase
their economic output, they are faced with

a combined burden of obesity and increasing

g

11

prevalence of raised cholesterol. The Europe
Region has relatively high cholesterol, while
the Middle East and North Africa region

has very high obesity rates (Figure 3.19).
Conversely, the Africa Region has very low
rates of both high cholesterol and obesity.




Figure 3.18.a

RAISED BLOOD PRESSURE PREVALENCE
IN LOW-, MIDDLE- AND HIGH INCOME
COUNTRIES
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Figure 3.18.c
OBESITY PREVALENCE IN LOW-,
MIDDLE- AND HIGH INCOME

COUNTRIES
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Figure 3.18.b

AGE-STANDARDISED DIABETES
PREVALENCE IN LOW-, MIDDLE- AND
HIGH INCOME COUNTRIES
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Figure 3.18.d

RAISED CHOLESTEROL PREVALENCE
IN LOW-, MIDDLE- AND HIGH INCOME
COUNTRIES
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Figure 3.19
NATIONAL PREVALENCE OF OBESITY AND RAISED CHOLESTEROL

Prevalence of obesity in the population (%)
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Geographic region

Countries with the lowest rates of CVD
mortality are more likely to have low national
prevalence rates of raised blood pressure
and be located in the IDF regions of Europe,
North American and Caribbean and the
Western Pacific (Figure 3.20). While most
countries within a region have a wide range
of CVD mortality rates, South and Central
America has a very tight cluster of low rates
of non-CVD mortality, regardless of the gross
national income per capita. The relatively
low rates of age-standardised CVD mortality
in the South and Central America region may
be related to the higher proportion of people

living in rural areas who tend to have lower
rates of CVD risk factors. The region of Europe
contains countries with both some of the
lowest (France) and highest (Turkmenistan)
rates of CVD mortality.

The highest rates of CVD mortality are
observed in middle-income countries in the
European Region (such as Turkmenistan,
Kazakhstan and Uzbekistan) and middle-in-
come countries in the Middle East and North
Africa Region (such as Afghanistan, Egypt and
Iraq). Middle- and high-income countries have
the highest diabetes prevalence rates.




Figure 3.20
NATIONAL CARDIOVASCULAR DISEASE (CVD) MORTALITY RATE,

PREVALENCE OF RAISED BLOOD PRESSURE AND DIABETES PREVALENCE

CVD mortality, age-standardised per 100,000
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Conclusions

The prevalence of CVD is very high in many

countries that also have high rates of diabetes.

The association between CVD and diabetes
varies at the country level, partly related

to economic development, access to health
care and life expectancy.

The regions with the highest rates of age-
standardised CVD disease mortality have
elevated rates of high blood pressure, and
are situated in Central Asia, the Middle East
and Africa. The countries of Russia, Egypt,
Afghanistan and Albania are of particular
concern, due to their high mortality rates
from CVD and diabetes. Countries with
increasing economic growth are predicted

to experience higher prevalence rates
of diabetes, obesity and raised cholesterol
in the future.

Despite a high prevalence of risk factors
such as diabetes, obesity and raised
cholesterol, high-income countries

have relatively low age-standardised

CVD mortality rates due to their strong
investment in the prevention, treatment and
management of these diseases. Regardless
of income level, countries with non-
communicable disease monitoring systems
to measure mortality and the prevalence
of risk factors have lower rates of age-
standardised CVD mortality.

66 Countries with increasing economic
growth will experience higher rates of
diabetes, obesity and raised cholesterol. 92
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Introduction

People with diabetes have a substantially
increased risk of CVD compared to people
without diabetes®™. Furthermore, CVD events
in people with diabetes generally occur

at an earlier age®?.

Research on the association between
diabetes and CVD has only been conducted
in some high- and middle-income countries.
However, in all studies conducted, people
with diabetes have a higher risk of CVD than
people without diabetes (Table 4.1). This has
been observed in both people with type 1 and
type 2 diabetes, and for stroke, coronary
artery disease and CVD-related mortality. The
highest risks have been observed in a study
from Finland between 1982 and 1996, where
women with type 2 diabetes were 9.5-fold
more likely to have coronary artery disease,

compared to women without type 2 diabetes.
The effect of diabetes on CVD risk has not

been investigated in any low-income country,
nor in the majority of middle-income studies.

The sex of the person also influences the risk
of CVD in people with diabetes (Table 4.1)%.
The relative risk of coronary artery disease
mortality in people with diabetes is 2.58 (95%
Cl 2.05-3.26) for women and 1.85 (95%

Cl 1.47-2.33) for men®, compared to women
and men without diabetes. The relative risk
of coronary artery disease events is 2.82 (95%
Cl 2.35-3.38) in women with diabetes and
2.16 (95% Cl 1.82-2.56) in men with diabetes,
compared to women and men without
diabetes®. However, the absolute CVD risk

in men with diabetes is often higher than

in women with diabetes.

66 CVD events in people with diabetes
generally occur at an earlier age
compared. to people without diabetes. 92

ﬁ Table of contents



Table 4.1

RELATIVE RISK OF CVD IN PEOPLE WITH DIABETES COMPARED TO

PEOPLE WITHOUT DIABETES
Type Type Type Result
studyperiod  Country  of diabetes of CVD of risk ratio (95% CI) Ref.
i United e Fatal coronary artery Standardised  Men: 4.5 (3.9-5.1)* ©
1972:2000 Kingdom Unspecified disease mortality ratio Women: 8.8 (7.4-10.3)*
1976-2002  USA Type 1 Stroke Relative risk ~ Women: 4.7 (3.3-6.6) 7
1976-2002  USA Type 2 Stroke Relative risk ~ Women: 1.8 (1.7-2.0) 7
Fatal coronary artery Men: 2.8 (2.0-3.7)
1982-1996  Finland Type 2 disease, non-fatal Hazard ratio A ek ®
Women: 9.5 (5.5-16.9)
heart attack
i New . Standardised  Men: 3.27 (2.76-3.78) ©
1984-2004 Zealand Unspecified  Fatal CVD mortality ratio  Women: 3.73 (3.16-4.30)
_ . o . Men: 2.7 (1.7-4.2) 10
1986-2009  China Unspecified  Fatal CVD Hazard ratio Women: 5.9 (2.8-12.5)
i United , Both sexes: 1
1998-2010 Kingdom Type 2 Stroke Hazard ratio 1.7 (1.5-2.0)
Stroke, heart attack,
i United fatal acute coronary Incidence Men: 3.6 (2.9-4.5)* 1)
19924999 Kingdom Typel artery disease, coronary rate ratio Women: 7.7 (5.5-10.7)*
revascularizations
1997-2002  USA Type 2 Congestive heart failure Incidence Both sexes: 49
rate ratio 2.5(2.3-2.7)
i . e : Both sexes: 14
1999-2000  Australia Unspecified  Fatal CVD Hazard ratio 2.6 (1.4-4.7)
. e Stroke, angina . Both sexes: 1s)
2000-2002 Norway Unspecified pectoris, heart attack ©dds ratio 4.4 (2.9-6.6)
) Fatal coronary : : Men: 1.7 (1.5-2.0)* 16)
20012007 Scotland Type2 artery disease Risk ratio Women: 2.2 (2.0-2.9)*
i Stroke, coronary Incidence Men: 2.3 (2.0-2.7) -
2005-2008  Scotland Type l artery disease rate ratio Women: 3.0 (2.4-3.8)
Stroke, transient Both sexes:
2006 Netherlands Unspecified  ischemic attack and Odds ratio 1.8 (1.6-1 9') a8)

heart attack

*significant difference between sexes



The risk of CVD also increased with age. Only
6% of people aged between 15 and 25 living
with type 1 diabetes have CVD, yet this
increased to over 25% in people aged between
45 and 59 years old"*9.

In high-income countries, the absolute rates
of CVD mortality increase as socio-economic
status decreases."'® There is a need for
sustained efforts to prevent and reduce
cardiovascular risk in populations living

in more deprived areas, in both people with
and without diabetes.

66 Pcople with diabetes have
two to three times the relative
risk of CVD compared to
people without diabetes. 99




Incidence of CVD in people

with diabetes

A systematic literature review was conducted
to identify studies that observed groups

of people with diabetes over time to see
how many of them experienced CVD events
(see Methodology section in the Appendix).
Some studies only observed people with
type 2 diabetes, while other studies observed
people with both type 1 and type 2 diabetes.
There were not enough data to examine the
risks for men and women separately, so only
the results for both sexes combined are
presented below.

Global estimates of the incidence

of CVD in people with diabetes could not

be produced, due to the heterogeneity

of the data. There were substantial differences
in the methodologies used in the studies

on CVD in people with diabetes. Often, the
most recent version of the International
Classification of Diseases classification
system was not used to classify CVDs, and
as a result a variety of terms were used

to describe CVD events. Some of the studies
only observed a few hundred people, which

is likely to be unrepresentative of the national
population and lead to less precise estimates.
The diverse age groups further compound
these differences. Due to these limitations,

it is impossible to say whether differences
observed between countries are due to true
difference in national CVD risks, or just
differences in study methodology. There

is a need for future studies to utilise standard-
ised classification and methodology, to enable
better comparability across countries and
more accurate meta-analyses.

Overall, of studies of middle-aged people with
diabetes living in high- and middle-income
countries, 14 to 47 per 1,000 had a CVD

event each year, of which 2 to 26 per 1,000
were a coronary artery disease event each
year and 2 to 18 per 1,000 were a stroke

each year (Figure 4.1). The mean age of the
study population ranged from 50 to 69 years.
The incidence of CVD increased with age, and
the data suggested regional variation. There
was a lack of data for people with diabetes
living in low-income countries.
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Figure 4.1

INCIDENCE OF CARDIOVASCULAR DISEASE IN MIDDLE-AGED PEOPLE WITH DIABETES

In studies of middle-aged people
with diabetes living in high- and
middle-income countries:

Up to 47

per 1,000 had
a CVD event
each year

(Cardoso, 2008)
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Upto 18
per 1,000 had
a STROKE event
each year

(Cardoso, 2008)

Up to 26 per 1,000
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event each year
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Incidence of all CVDs
in people with diabetes

CVD events include coronary artery disease
and stroke (see Chapter 2). Data on the
incidence of all CVDs in people with diabetes
was available for Europe, Western Pacific, and
South and Central America (Figure 4.2). This
incidence ranged from 14.3 CVD events per
1,000 people per year in a study from Hong
Kong to 46.9 CVD events per 1,000 people
per year in a study from Brazil. The mean
age of the populations studied ranged from
57 to 64 years.

Figure 4.2
THE INCIDENCE OF ALL CARDIOVASCULAR DISEASES IN PEOPLE
WITH TYPE 2 DIABETES, PER 1,000 PEOPLE PER YEAR

source: see appendix

Incidence
per 1,000 95%
Mean Age Number of people confidence
Country age range participants per year interval
Sweden 64 30-79 18,334 L 37.24 36.07-38.43
Sweden 64 35- 34,009 - 41.45 40.45-42.49
United Kingdom 63 30- 34,198 - 32.63 31.82-33.45
Brazil 60 41-81 471 —— 46.89 38.76-56.72
Australia 64 15-90 1,240 —— 33.15 28.70-38.29
Hong Kong 56 B 7,835 - 14.30 13.36-15.31
New Zealand 57 L 1,829 —_— 25.70 22.61-29.20
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Incidence of coronary
artery disease in people
with type 2 diabetes

The only studies that specifically examined
coronary artery disease separately were
conducted in high-income countries.
Coronary artery disease includes heart
attack, angina pectoris and heart failure
(see Chapter 2). In Europe and the Western
Pacific, the incidence ranged from

Figure 4.3

1.8 coronary artery disease events per
1,000 people per year in a study in Japan

to 25.6 coronary artery disease events per
1,000 people per year in a study in Sweden
(Figure 4.3). Incidence was influenced

by which CVD events were included in the
definition of coronary artery disease and the
age range of the population studied, which
ranged from 30 to 79 at the beginning of the
studies, with the mean age of the study
population ranging from 62 to 69 years.

THE INCIDENCE OF CORONARY ARTERY DISEASE IN PEOPLE WITH TYPE 2 DIABETES,

PER 1,000 PEOPLE PER YEAR

source: see appendix

Incidence

per 1,000 95%

Mean Age Number of people confidence

Country age range participants per year interval
Italy 39- 11,644 o 18.92 17.71-20.21
Netherlands 20-76 175 —— 10.14 7.09-14.51
Spain 69 3,268 —— 22.03 19.28-25.17
Sweden 62 30-75 53,553 L] 12.85 12.57-13.13
Sweden 64 30-79 18,334 HH 25.55 24.59-26.54
Japan 57 40-69 1,256 L 1.79 1.24-2.58
Taiwan 60 500,868 u 25.06 24.88-25.24
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Incidence of heart attack
in people with type 1
and type 2 diabetes

In Europe, the Western Pacific, and North
America, the incidence of heart attack
among people with diabetes ranged from
3.3 heart attacks per 1,000 people per year
in people aged over 20 in a study from the
USA to 17.8 heart attacks per 1,000 people
per year aged over 35 in a study from Sweden
(Figure 4.4). In these studies, the people with
diabetes were aged over 16 at the beginning
of the observation period, with the mean
age of the study population ranging from

50 to 69 years.

Figure 4.4
THE INCIDENCE OF HEART ATTACK IN PEOPLE WITH DIABETES,
PER 1,000 PEOPLE PER YEAR

source: see appendix

Incidence
per 1,000 95%
Mean Age Number of people confidence
Country age range participants per year interval
Denmark 57 16- 129,659 L] 7.81 7.57-8.05
France 65 1,088 —a— 8.53 6.24-11.68
Germany 50 35- 1,257 i 4.32 2.92-6.40
Italy 39- 11,644 HH 5.41 4.78-6.12
Netherlands 20-76 175 —— 6.76 4.36-10.48
Spain 69 3,268 - 7.65 6.10-9.59
Sweden 64 35- 34,009 HH 17.77 17.12-18.45
United Kingdom 63 30- 34,198 L] 3.75 3.49-4.04
Canada 62 20- 606,051 L] 8.35 8.26-8.45
United States 20- 20,676,427 " 3.28 3.27-3.30
of America
Taiwan 60 500,868 L 3.93 3.86-4.01
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Incidence of stroke in
people with diabetes

In Europe, Western Pacific and the Americas,
the incidence of heart attack among

people with type 2 diabetes ranged from

1.7 stroke events per 1,000 people per year

in people aged over 30 in a study from the
United Kingdom to 17.7 stroke events per
1,000 people per year in people aged over

41 in a study from Brazil (Figure 4.5). The mean
age of the populations studied ranged from
56 to 66 years.

Figure 4.5
THE INCIDENCE OF STROKE IN PEOPLE WITH DIABETES,
PER 1,000 PEOPLE PER YEAR

source: see appendix

Incidence
per 1,000 95%
Mean Age Number of people confidence
Country age range participants per year interval
Finland 25-80 126,530 HH 10.78 10.22-11.37
France 65 1,088 & 9.63 7.17-12.94
Italy 66 40-97 14,432 HH 5.13 4.58-5.75
Spain 69 3,268 —a— 10.00 8.20-12.18
Sweden 62 30-75 53,553 L] 5.30 5.05-5.56
Sweden 64 30-79 18,334 HH 15.33 14.59-16.11
Sweden 64 35- 34,009 H 14.41 13.82-15.02
United Kingdom 63 30- 34,198 L} 1.68 1.50-1.88
Canada 62 20- 606,051 " 4.97 4.90-5.04
USA 20- 20,676,427 L 4.52 4.49-4.54
Brazil 60 41-81 471 [——— 17.69 12.98-24.12
Hong Kong 56 7,835 HH 6.62 5.99-7.32
Japan 40-69 2,035 HH 3.56 2.89-4.40
Taiwan 60 500,868 L 13.79 13.69-13.88

000 400 800 12.00 16.00 20.00 2400 28.00 32.00 36.00 40.00

Incidence per 1,000 people per year




Prevalence of CVD

in people with diabetes

Prevalence is the percentage of a population
that has a disease. A systematic literature
review was conducted to identify studies

of people with diabetes to see what
percentage of them had a history of CVD (see
Methodology in the Appendix). Some studies
only observed people with type 1 diabetes,
while other studies observed people with
both type 1 and type 2 diabetes. There was
not enough data to examine the risks for men
and women separately, so only the results for
both sexes combined are presented below.
The studies of people with type 1 diabetes
had a younger mean age than the studies

of people with both type 1 and type 2 diabetes.

Global estimates of the prevalence of a prior
CVD event in people with diabetes could
not be produced, due to the heterogeneity
of the data. In general, in younger people
with type 1 diabetes living in high- and

middle-income countries (mean age of study
population 25 to 44 years), 7% had a prior
CVD event. Up to 16% of younger people with
type 1 diabetes had a history of CVD, which
included stroke, coronary artery disease, and
peripheral artery disease. Separate studies
found that approximately 2% of younger
people with type 1 diabetes had a history

of stroke, and 1% had a history of heart attack
(Figure 4.6). In middle-aged people with

type 2 diabetes and unspecified diabetes
living in high- and middle-income countries
(mean age of study population 50 to 69 years),
41% had a prior CVD event (Figure 4.7).
Approximately 20% of middle-aged people
with diabetes had coronary artery disease and
6% had a history of stroke. The prevalence
increased with age, and there was substantial
variation between regions. There was

a lack of data for people with diabetes living
in low-income countries.



Figure 4.6
PREVALENCE OF CARDIOVASCULAR DISEASES (CVDs) IN YOUNGER PEOPLE
WITH TYPE 1 DIABETES IN HIGH- AND MIDDLE- INCOME COUNTRIES

Up to 2% had
a history
of STROKE

(Kautzy-Willer, 2013)

In studies of younger people with
type 1 diabetes living in high- and
middle-income countries:

Up to 16%
had a history
of CVD

includes stroke, coronary
artery disease, and peripheral
artery disease

(David, 2010)

Up to 1% had
a history of
HEART ATTACK

(Koivisto, 1996)

Figure 4.7
PREVALENCE OF CARDIOVASCULAR DISEASES (CVDs) IN MIDDLE-AGED PEOPLE

WITH DIABETES IN HIGH- AND MIDDLE- INCOME COUNTRIES

In studies of middle-aged people o

with diabetes living in high- and Up ;oh:i"g (fr’yhad
iddle-i tries:

middle-income countries of STROKE

(Alwakeel, 2008)

Up to 14% had
a history of
HEART ATTACK

(Alwakeel, 2008)

Up to 41%
had a history
of CVD

includes stroke, coronary
artery disease, and peripheral
artery disease

(van Hateren, 2009)




Prevalence of all CVDs
in people with diabetes

In high-income countries, in studies where
the mean age of the study population

was between 28 and 44, the prevalence

of all prior CVD events in people with

type 1 diabetes ranged from 2.6% in a study
from Sweden in people aged between 20 and
65 years, to 16.2% in a study from Australia

in a population with a mean age of 44 years
(Figure 4.8).

Figure 4.8
PREVALENCE OF ALL CARDIOVASCULAR DISEASES IN PEOPLE WITH TYPE 1 DIABETES

source: see appendix

95%

Mean Age Number of Prevalence confidence

Country age range participants (%) interval
Europe 28 15-60 1,215 —a— 7.98 6.59-9.65
Ireland 33 15-60 124 —_——— 7.26 3.82-13.36
Spain 34 1,550 —— 4.71 3.76-5.88
Sweden 37 20-65 7,454 L 2.60 2.26-2.99
USA 28 15-54 567 —a— 8.29 6.28-10.86
Australia 44 117 16.24 10.60-24.06
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Figure 4.9

PREVALENCE OF ALL CARDIOVASCULAR DISEASES IN PEOPLE
WITH TYPE 1 AND TYPE 2 DIABETES

source: see appendix

Mean Age Number of Prevalence conﬁdegnscf
Country age range participants (%) interval
France 65 1,088 . 30.88 28-21-33.69
Italy 66 40-97 14,432 L] 19.32 18.68-19.97
Netherlands 60+ 881 o 40.52 38.25-42.83
Sweden 62 30-75 53,553 L] 14.81 14.51-15.11
Sweden 64 30-79 18,334 17.87 17.32-18.43
prited Arab 53 513 . 2949  2571-33.59
Iraq 56 26-94 1,079 . 16.03 13.96-18.35
Canada 62 20+ 606,051 L] 8.59 8.52-8.66
USA 58 18+ 465 —a— 26.67 22.84-30.87
USA 60 18+ 4,399 HH 26.00 24.72-29.32
Australia 62 25+ 802 . 21.95 19.22-24.94
Australia 64 15-90 1,240 - 32.26 29.71-34.91
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In studies of people with type 1 and
type 2 where the mean age of the study

population was between 56 and 66 years,
the prevalence of all prior CVD events ranged

14.00

22.00 30.00 38.00 46.00 54.00 62.00 70.00 78.00

Prevalence (%)

from 14.8% in a study from Sweden in people
aged between 30 and 75 to 40.5% in people
in a study from the Netherlands aged over

60 (Figure 4.9).




Prevalence of coronary
artery disease in people
with diabetes

Coronary artery disease includes angina
pectoris and heart attack. In studies where
the mean age of the study population was

Figure 4.10

between 25 and 33 years, the prevalence
of a history of coronary artery disease

in people with type 1 diabetes ranged
from 0.5% in a study from India where

the mean age of the population was 25,
to 20% in a study from Switzerland where
the mean age of the study population was
43 (Figure 4.10).

PREVALENCE OF CORONARY ARTERY DISEASE IN PEOPLE WITH TYPE 1 DIABETES

source: see appendix

95%

Mean Age Number of Prevalence confidence

Country age range participants (%) interval
Austria 42 18-75 225 - 2.44 1.06-5.52
Switzerland 43 35-77 533 —_—-— 20.00 15.28-25.74
Brazil 33 16-72 573 H— 1.22 0.58-2.54
India 25 10-50 617 - 0.49 0.16-1.50
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In studies where the mean age of the study 12.0% in a study from Portugal in people

population was between 51 and 69 years, the aged between 18 and 96 to 31.7% in a study
prevalence of a history of coronary artery from Qatar in people aged between 25 and
disease in people with diabetes ranged from 65 (Figure 4.11).

Figure 4.11

PREVALENCE OF CORONARY ARTERY DISEASE IN PEOPLE WITH DIABETES

source: see appendix

Mean Age Number of Prevalence conﬁdegnscf
Country age range participants (%) interval
Cameroon 55 140 e 23.57 17.27-31.30
Iceland 33-79 635 —a— 28.66 25.28-32.30
Ireland 309 —a— 17.80 13.93-22.47
Italy 69 1,509 o 20.81 18.83-22.93
Portugal 58 18-96 3,215 HH 12.01 10.93-13.18
Slovenia 62 22-88 138 e 23.19 16.90-30.95
Sweden 64 30-79 18,334 ] 13.60 13.11-14.10
Switzerland 35-77 533 —a— 31.17 26.24-36.56
Hungary 67 50- 1,168 —a— 23.37 21.03-25.89
Qatar 51 25-65 180 [ ———— 31.67 25.29-38.82
prited Arab 53 513 —— 14.40 11.60-17.73
Pakistan 0- 805 —a— 19.88 17.26-22.78
China 30-79 16,162 - 12.70 12.20-13.22
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Prevalence of stroke
in people with diabetes

In studies where the mean age of the study
population was between 53 and 67 years,

the prevalence of a history of stroke in people
with diabetes ranged from 3.5% in a study
from the United Arab Emirates with a mean
age of 53 years to 10.4% in a study from

Saudi Arabia with a mean age of 58 years
(Figure 4.12).

Figure 4.12
PREVALENCE OF A HISTORY OF STROKE IN PEOPLE WITH DIABETES

source: see appendix

Mean Age Number of Prevalence conﬁdegnsc’:
Country age range participants (%) interval
Cameroon 55 140 L | 5.00 2.40-10.12
Ireland 309 e 5.18 3.20-8.28
Portugal 58 18-96 3,215 . 5.01 4.31-5.82
Spain 4,298 - 5.58 4.94-6.31
Sweden 64 30-79 18,334 HH 5.90 5.57-6.25
Hungary 67 50- 1,168 —a— 8.30 6.85-10.03
Saudi Arabia 58 15-100 1,952 —a— 8.30 9.12-11.83
prited Arab 53 513 —— 3.54 2.24-555
Pakistan 0- 805 e 6.21 4.74-8.10
Canada 62 20- 606,051 " 2.45 2.41-2.49
Mexico 60- 119 L i 8.40 4.58-14.92
Brazil 60 41-81 471 A 5.52 3.79-7.98
China 30-79 16,162 HH 6.85 6.47-7.25
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CVD mortality in people

with diabetes

Mortality rates estimate the number of deaths
that occur each year per 1,000 population.
The most recent United Nations global
all-cause crude mortality rate was estimated
at 7.8 deaths per 1,000 people per year.

CVD is a major cause of death in people with
diabetes. A systematic literature review was
conducted to identify studies that examined
the risk of CVD-related mortality in people
with diabetes (see Methodology section

in the Appendix). Some studies only observed
people with type 1 diabetes, while other
studies observed people with both type 1 and
type 2 diabetes. There was not enough data
to examine the risks for men and women
separately, so only the results for both sexes
combined are presented below. As the studies
of people with type 1 diabetes had a younger
mean age than the studies of people with
type 2 diabetes and unspecified diabetes, the
results are presented separately.

Global estimates of CVD mortality in people
with diabetes could not be produced, due

to the heterogeneity of the data. In studies

of younger people with type 1 diabetes
(mean age of study population 8 to 43 years),
0.3 to 5 people out of 1,000 died from

CVD each year (Figure 4.13). In studies

of middle-aged people with type 2 and
unspecified diabetes (mean age of study
population 49 to 69 years), 2 to 27 people out

of 1,000 died from CVD each year. Of these,
two to seven deaths were from coronary
artery disease and one to nine deaths were
from stroke (Figure 4.14). The mortality risk
increased with age, and there was substantial
variation between regions. There is a lack

of data for people with diabetes living

in low-income countries.



Figure 4.13
CARDIOVASCULAR DISEASES MORTALITY IN YOUNGER PEOPLE

WITH TYPE 1 DIABETES

In studies of younger people with
type 1 diabetes living in high- and
middle-income countries:

” Upto§
per 1,000 died
from CVD
each year

(Davis, 2010)

Figure 4.14
CARDIOVASCULAR DISEASES MORTALITY IN MIDDLE-AGED PEOPLE

WITH DIABETES

Upto9
per 1,000 died
STROKE each year

(Mlacak, 1999)

In studies of middle-aged people
with diabetes living in high- and
middle-income countries:

Upto7
Up to 27 1,000 died from
. CORONARY
per 1,000 died ARTERY DISEASE
from CVD cch e
(Bidel, 2006)
each year
(Miot, 2012)

Mean age of study population:




Mortality from all CVDs
in people with diabetes

Studies on the annual CVD mortality in people
with type 1 diabetes were conducted in high-
and middle-income countries where the mean
age of the study population at the beginning
of the study ranged from 8 to 44 years. The
highest risk of 5.1 CVD deaths per 1,000 was
seen in a study from Australia with a mean age
of 44 and the lowest risk of 0.3 CVD deaths
per 1,000 was observed in a study from
Norway in people aged less than 44 years

(Figure 4.15)

Figure 4.15

ALL CARDIOVASCULAR DISEASE MORTALITY IN PEOPLE WITH TYPE 1 DIABETES

source: see appendix

Mortality per 95%

Mean Age Number of 1,000 people confidence

Country age range participants per year interval
Norway 0-44 1,906 Ll 0.30 0.18-0.51
Sweden 37 20-65 7,454 - 0.98 0.70-1.35
United Kingdom 1-84 23,751 - 1.33 1.22-1.44
USA 43 1,043 —— 2.94 2.42-3.58
Cuba 8 0-14 504 —— 0.73 0.40-1.37
Australia 44 117 -+ 15.90 513 1.65-15.90
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In studies of people with diabetes where

the mean age ranged from 54 to 60 years,
the lowest risk of 2.3 CVD deaths per 1,000
people per year was found in a study from
Japan in a population with a mean age

of 57 years, and the highest risk of 26.7 CVD
deaths per 1,000 people was found in a study
from France in a population with a mean age

of 65 years (Figure 4.16).

Figure 4.16

ALL CARDIOVASCULAR DISEASE MORTALITY IN PEOPLE WITH DIABETES

source: see appendix

Mortality per 95%

Mean Age Number of 1,000 people confidence

Country age range participants per year interval
Finland 49 25-74 3,837 - 11.39 10.67-12.15
France 65 1,088 —a— 26.70 22.36-31.88
|celand 33-79 635 - 14.58 12.69-16.75
Italy 69 1,509 i 22.71 20.83-24.76
Netherlands 60- 881 —— 22.82 20.67-25.19
Norway 60 20- 1,195 - 11.30 9.68-13.18
Sweden 64 30-79 18,334 HH 14.18 13.47-14.93
Sweden 64 35- 34,009 HH 26.29 25.49-27.11
Ukraine 65 89,443 L] 13.75 13.29-14.22
USA 60 18- 4,399 - 10.61 8.99-12.52
Brazil 60 41-81 741 —a— 19.46 14.48-26.15
Australia 62 25- 802 —— 9.60 7.41-12.45
Australia 64 15-90 1,240 —a— 18.10 14.89-22.00
Japan 54 507 Ha— 2.32 1.32-4.09
Rep. of Korea 57 20- 1,712 HH 3.11 2.35-4.12
New Zealand 1- 966 —a— 19.04 17.06-21.24
New Zealand 57 1,829 o 4.92 3.67-6.59
New Zealand 59 9,043 L] 4.36 3.79-5.01
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Mortality from coronary
artery disease in people
with diabetes

Studies on coronary artery disease in people
with type 1 diabetes were carried out

in high-income countries where the age

of the participants ranged from O to 84.

The highest risk of 12.2 coronary artery
disease deaths per 1,000 was found in a study
from the USA with a mean age of 29 years and
the lowest risk of 0.2 coronary artery disease
deaths per 1,000 was observed in a study
from Norway in people aged between 0 and
44 (Figure 4.17).

Figure 4.1/

CORONARY ARTERY DISEASE MORTALITY IN PEOPLE WITH TYPE 1 DIABETES

source: see appendix

Mortality per

95%

Mean Age Number of 1,000 people confidence
Country age range participants per year interval
Finland 0- 17,306 u 0.67 0.62-0.74
Norway 0-44 1,906 » 0.17 0.09-0.35
Sweden 37 20-65 7,454 - 0.92 0.66-1.29
United Kingdom 1-84 23,751 u 0.98 0.92-1.05
USA 29 506 —_—— 12.16 9.52-15.54
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In studies of people with type 2 diabetes, the mean age of 62 years). The highest rate

lowest mortality rate from coronary artery was 7.5 deaths per 1,000 people per year
disease was 4.3 deaths per 1,000 people (in a population from Finland with mean age
per year (in a population from Sweden with of 49 years) (Figure 4.18).

Figure 4.18

CORONARY ARTERY DISEASE MORTALITY IN PEOPLE WITH DIABETES

source: see appendix

Mortality per 95%

Mean Age Number of 1,000 people confidence

Country age range participants per year interval
Finland 49 25-74 3,837 —— 7.49 6.92-8.12
Sweden 62 30-75 53,553 i 4.27 4.04-4.51
United Kingdom 40- 216,652 L 6.96 6.83-7.09
Japan 54 507 — 0.77 0.29-2.06
Japan 57 40-69 1,256 —a— 0.56 0.29-1.07
Repub. of Korea 57 20- 1,712 —a— 0.95 0.57-1.58
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Conclusions

People with diabetes have a substantially
increased risk of CVD compared to people
without diabetes. Furthermore, CVD events
in people with diabetes generally occur

at an earlier age compared to people without
diabetes'??.

Global estimates of the risk of CVD in people
with diabetes could not be produced, due
to the heterogeneity of the data.

In the studies reviewed, 3% to 16% of younger
people with type 1 diabetes living in high- and
middle-income countries had CVD (mean
age of study population 25 to 44 years).
Approximately 9% to 41% of middle-aged
people with type 2 diabetes and unspecified
diabetes living in high- and middle-income
countries had CVD (mean age of study
population 50 to 69).

In studies of younger people with

type 1 diabetes (mean age of study population
8 to 43) living in high- and middle-income
countries, 0.3 to 5 per 1,000 died from CVD
each year. In studies of middle-aged people
with type 2 diabetes and unspecified diabetes

(mean age of study population 49 to 69 years),

2 to 27 people out of 1,000 died from CVD
each year.

66 The risk of CVD
increased with age.??

There is a lack of data for people with diabetes
living in low-income countries. Research

on the association between diabetes and
CVD has been limited, with only high- and
middle-income countries reporting findings
on this important relationship. Each study
examined populations with different types

of CVD and different age ranges (Figure 4.19).
This made it difficult to make comparisons
between studies and to substantiate the
known increased risk of CVD and CVD
mortality with increased age.
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Figure 4.19
CARDIOVASCULAR DISEASES IN DIABETES IS NOT REPORTED OR MEASURED

CONSISTENTLY ACROSS THE GLOBE
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The way
forward




This report confirms the huge impact

of cardiovascular disease on people with
diabetes. They have a 2-3-fold risk of CVD
compared to people without diabetes. The risk
of cardiovascular disease is also approximately
six-fold higher in people with diabetes aged
over 75 years, compared to younger people
with diabetes!.

CVDs are an important cause of mortality

in people with diabetes. Of every thousand
middle-aged people with diabetes,

up to 27 will die each year as a result of cardi-
ovascular disease. Overall, age-standardised
CVD mortality rates are today higher in most
low- and middle-income countries than

in high-income countries.

The report identifies that high blood pressure
is an important risk factor for CVD mortality,
particularly in low-income countries. Raised
cholesterol levels and obesity, seen particular-
ly in middle and high income countries were
less predictive of CVD mortality.

The report also demonstrates the important
impact of non-communicable disease
surveillance systems; countries with such
systems have lower CVD mortality, regardless
of national income level. The majority

of countries however still need to implement
national strategies that prioritise non-commu-
nicable disease surveillance.

In order to decrease the impact of diabetes
and CVD, national governments should
focus on:

1. Implementing public health policies and
lifestyle interventions to increase healthy
eating and physical activity

2. Prioritising control of blood pressure and
ensuring essential medicines are available
to achieve blood pressure control

3. Implementing non-communicable disease
monitoring systems

4. Legislating and implementing policies
that reduce tobacco consumption
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Prevent type 2 diabetes as part
of an integrated non-communicable

disease action plan

As type 2 diabetes, CVD, and other non-
communicable diseases share modifiable risk
factors, it is vital that policy makers develop

a comprehensive and inclusive strategy

to increase healthy eating and physical activity
within the population.

The threat of non-communicable diseases
now confronts countries at all stages

of development, and it is imperative that
each country develops and implements
an integrated plan to mitigate risk factors
and promote screening and prevention.
Combatting CVD and diabetes requires

a balanced approach that incorporates
both prevention and treatment. Successful
prevention of type 2 diabetes and CVD

will be required to reduce the incidence

of non-communicable diseases, while better
treatment can extend and improve the

lives of people with the diseases. The value
of cost-effective prevention interventions
has been known for over a decade, but their
uptake is still unacceptably low, particularly
in low- and middle-income countries.

The majority of countries worldwide do not
have action plans aimed at decreasing the
impact of non-communicable diseases. Such
a plan should include strategies for unhealthy
diets, tobacco and diabetes. However, while
80% of countries have a strategy to address
at least one of these issues, only 42% have

a strategy for all three (Figure 5.1).

66 Combatting CVD and diabetes
requires a balanced approach
that incorporates both prevention

and treatment. 99
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Figure 5.1
MAP INDICATING THE PRESENCE OF ACTION PLANS FOR UNHEALTHY DIET,
TOBACCO AND DIABETES
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Only

42%

of countries have
strategies for
unhealthy diets,
tobacco and
diabetes
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Data not available source: WHO global health observatory repository

ﬁ Table of contents




Both diabetes and CVD have emerged

as a major threat to health globally, and
particularly in low- and middle-income
countries where access to health care

is a major challenge. Effective approaches

to reduce the impact of non-communicable
diseases include a mixture of population-wide
and individual interventions. There is a need
to create environments that promote healthy
lifestyle choices and help reduce the risk

of non-communicable diseases, as well

as to build health systems that can detect and
manage diabetes and CVD.

Cost-effective interventions include early
detection of non-communicable diseases
using inexpensive technologies, non-phar-
macological modification of risk factors
and affordable medications for prevention
and treatment of heart attacks, strokes and

diabetes. These interventions, if effectively
delivered, can reap future benefits such

as reduced medical costs, improved quality
of life and productivity. However, in many
countries, the implementation of these inter-
ventions has been insufficient.

Population-wide strategies to combat
non-communicable diseases should

be conducted in partnership with local
governments, civil societies, researchers
and communities. They should maximise
health system investments by aligning
non-communicable disease prevention with
existing global health efforts to strengthen
health systems. Furthermore, priority should
be given to research to determine what inter-
ventions will be most effective and feasible
to implement in low- and middle-income
countries®.
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Increase intersectoral
collaboration

Non-communicable diseases, such

as diabetes and CVD, are major barriers

to sustainable development and the alleviation
of poverty. Every person with diabetes

who dies prematurely from CVD or other
comorbidity has an impact on both their
family and on their society. Premature death
in people of working age places a strain

on the economy through lost productivity,
and on the family through lost wages and
manpower®.

In September 2015, the United Nations
Member States adopted the Sustainable
Development Goals for 2030. Within the goal
of health, there are several targets related

to non-communicable diseases. Goal 3 of the
Sustainable Development Goals is “Good
Health and Well-Being”, which includes the
following targets:

» By 2030, reduce by one third premature
mortality from non-communicable
diseases through prevention and
treatment and promote mental health and
well-being

« Achieve universal health coverage,
including financial risk protection, access
to quality essential health-care services
and access to safe, effective, quality
and affordable essential medicines and
vaccines for all

» Substantially increase health financing and
the recruitment, development, training
and retention of the health workforce
in developing countries, especially in least
developed countries and small island
developing States

o Strengthen the capacity of all countries,
in particular developing countries, for early
warning, risk reduction and management
of national and global health risks

o Strengthen the implementation of the
World Health Organization Framework
Convention on Tobacco Control in all
countries, as appropriate

The greatest health challenges of the 21st
century, such as non-communicable diseases,
health inequalities, and increasing health
care costs, are highly complex. These are
often linked through the social determinants
of health, such as the socio-economic
circumstances in which people are born
and raised, and influenced by economic
policies, social norms, and political systems.
Intersectoral collaboration is essential

to address the social determinants of health
that increase risk of non-communicable
diseases and to ensure everyone has equal
opportunity to achieve the highest level

of health.

Intersectoral collaboration is a key component
in the development and advocacy for
population-wide cost-effective interventions
to improve safe physical activity, encourage
access to healthy foods, decrease tobacco
use and improve access to clean water.

At government level, multisectoral collabora-
tion requires co-operation between different
departments such as the Departments

of Finance, Agriculture, Education and
Transportation to ensure co-ordinated policy
development and implementation. At the
community level, intersectoral collaboration
can involve civil societies, social service
providers, businesses, community-based
organisations and other stakeholders coming
together to develop and coordinate service
provision and advocacy initiatives (Figure 5.2).
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Figure 5.2
INTERSECTORAL AND MULTISECTORAL COLLABORATION IS VITAL TO FIGHT
DIABETES AND CARDIOVASCULAR DISEASE
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NCD Alliance

In recent years, the major global
non-governmental organisations focused
on non-communicable diseases have
aligned their efforts to advocate a global
coordinated response in the form of the NCD
Alliance. IDF is a founding member of the
NCD Alliance, whose mission is to unite and
strengthen civil society to stimulate collab-
orative advocacy, action and accountability
for non-communicable disease prevention
and control. The NCD Alliance uses targeted
advocacy and outreach to ensure that
non-communicable diseases are recognised
as a major cause of poverty, a barrier

to economic development and a global
emergency.

St

NCD Alliance launched a successful campaign
for a United Nations High-level Meeting

of the General Assembly on the Prevention

and Control of Non-communicable Diseases.
In 2011, United Nations Member States ac-
knowledged that the global burden and threat
of non-communicable diseases constitutes one
of the major challenges for development in the
twenty-first century. Non-communicable
diseases have since gained political traction

on a global scale, with the adoption of the
World Health Organization Global Monitoring
Framework, Global Non-Communicable
Disease Action Plan and the landmark inclusion
of non-communicable diseases in the 2030
Agenda for Sustainable Development.

www.ncdalliance.org



http://www.ncdalliance.org

Use the World Heart
Federation roadmaps for
reducing CVD mortality

The World Health Organization Global Action
Plan for the Prevention and Control of Non-
Communicable Diseases calls on governments
to act to reduce premature mortality from
cardiovascular disease and from diabetes

by at least 25 percent, and to halt the rise

in diabetes by 2025. Without urgent action

to prevent CVD events in people with diabetes,
these targets are unlikely to be met. Countries
must therefore work quickly to implement
high impact solutions.

The World Heart Federation roadmaps can
serve as models to help countries meet their
commitments to the targets. The roadmap
structure aligns to the goal of reducing
premature CVD mortality. They translate
existing knowledge of best practices, barriers,
and solutions into practical strategies for
improved cardiovascular health, and focus
on strategies to reduce premature mortality
from cardiovascular disease by decreasing
tobacco use, decreasing the prevalence

of raised blood pressure and improving drug
therapy.

www.cvdroadmaps.org

Increase tobacco control

Tobacco Kills up to half of its users,

more than 5 million people per year.

An additional 600,000 annual deaths are
the result of non-smokers being exposed

to second-hand smoke. Many of these
deaths are due to CVDs such as heart attack
or stroke. Nearly 80% of the world's smokers
live in low- and middle-income countries.
The amount of tobacco produced globally
has nearly doubled since 1960, with tobacco
farming shifting from high to low- and mid-
dle-income countries'?.

Smoking cessation has significant impacts
on reducing CVD-related mortality. The
World Health Organization Global Action
Plan for the Prevention and Control of Non-
Communicable Diseases includes a voluntary
global target of a 30% relative reduction

in prevalence of current tobacco use

by 2020%.

In order to achieve this, governments should
implement the World Health Organization
Framework Convention on Tobacco Control.
Actions include raising tobacco taxes, com-
prehensive bans on tobacco advertising and
sponsorship, placing large health warnings
on packaging and legislating for smoke-free
environments. However, currently only

57 countries have smoke-free environments
in all indoor workplaces, public transport, and
indoor public places (Figure 5.3)
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Figure 5.3
MAP OF COUNTRIES WITH SMOKE-FREE INDOOR WORKPLACES, PUBLIC TRANSPORT
AND INDOOR PUBLIC PLACES

€6 28% of countries

: o have legislated
Data not available fOl’ these p011C1eS ,, source: tobaccocontrollaws.org
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Increase blood pressure control

High blood pressure is the leading modifiable
risk factor that contributes to the global
burden of disease®. There is a very strong
association between the prevalence of raised
blood pressure and the national age-stand-
ardised CVD mortality rate (Chapter 3). Even
when controlling for gross national income,
the prevalence of raised blood pressure

still shows a significant positive association
with CVD mortality. Raised blood pressure

is most prevalent in low- and middle-income
countries in Central Asia, the Middle East and
Africa (Chapter 3).

The World Health Organization Global

Action Plan for the Prevention and Control

of Non-Communicable Diseases includes the
voluntary global target to reduce or contain
the prevalence of raised blood pressure.
Primary prevention of raised blood pressure
should be focused on salt reduction, improved
fruit and vegetable intake, increased physical
activity, and avoidance of excessive alcohol®.
Secondary prevention requires a concerted
effort to provide education and treatment

to people with raised blood pressure, with
good access to essential medicines. In many
countries, this will require strengthening of the
health care system.

66 There is a very strong
associlation between the
prevalence of raised blood
pressure and the national
age-standardised CVD
mortality rate.9?

Strengthen and
improve access to
the health care system

Improving public health services

is a short-term necessity, but also

an investment in the long-term health and
well-being of the population. Inequalities

in the access, availability and affordability

of medicines and health services, particularly
at the primary care level, present hurdles

to the delivery of health care for people
living with CVD and diabetes. Health-system
strengthening should be a major focus in the
prevention and management of non-commu-
nicable diseases.

Community health workers and primary
health professionals are often the first

point of contact with the health system,
especially in resource-constrained settings.
The role of primary care in the management
of CVDs should be strengthened, and should
be integrated with the management of other
chronic conditions, such as diabetes and HIV.
Community health workers and traditional
birth attendants should be trained how

to measure blood pressure and blood glucose.
Furthermore, there should be good access
to primary health care facilities especially

in rural areas.

Locally applicable guidelines that are simple
and practical should be developed for both
specialist and non-specialist health profes-
sionals. The education and ongoing training
of health professionals should be a priority,
with regular assessment and feedback from
the medical community. Clinical support
systems can improve the way that health pro-
fessionals prescribe appropriate medications
and promote cost-effective treatments.
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The care of people with non-communicable
disease should be integrated and patient
centred. Co-operation and information
sharing should be fostered between primary
health professionals, diabetologists, and
cardiologists. Diabetologists should routinely
check the blood pressure in all their patients,
and cardiologists should be aware that

many of their patients are at increased risk

of type 2 diabetes, and screen accordingly.
As some diabetes and CVD medications can
interact, the prescribing doctor should review
with each patient their complete treatment
regimen.

Improve education and
empowerment of people
with non-communicable
diseases

People with diabetes should be empowered
to manage their own disease, share decision-
making with health professionals, and actively
work to prevent the onset of complications.
These efforts can be supported by m-health
interventions such as the World Health
Organization's Be He@lthy Be Mobile initiative.

Communication and information technology
can be used to remind people with
non-communicable diseases to fill their
prescriptions and take their medicine at the
appropriate time. Text-messages are one
form of reminders that can be cost-effective
even in low-resource settings. Family and
friends can be requested to monitor treatment
adherence, which may also be improved

by using fixed-dose combinations of priority
medicines.

Community health centres, antenatal clinics,
and pharmacies should enable people at risk
of CVDs to easily monitor their blood pressure
status. People attending tuberculosis or HIV
clinics should also have the opportunity

to receive education about non-communica-
ble diseases and be checked for diabetes and
high blood pressure.



Improve access
to medicines

In September 2015, the United Nations
Member States adopted the Sustainable
Development Goals for 2030. These targets
include achieving access to safe, effective,
quality and affordable essential medicines
and vaccines for all.

Essential medicines for CVD include
aspirin, ACE inhibitors, angiotensin receptor
antagonists, beta-blockers, calcium
channel antagonists, diuretics and statins.
Essential medicines for diabetes include
gliclazide (or a similar sulfonylurea),

Figure 5.4

glucagon, insulin, and metformin. These
medicines should be affordable, and widely
available at community health facilities and
pharmacies as well as in hospital settings.

Data from the World Health Organization
suggest that one third of countries lack
general public health sector availability

of one of more essential cardiovascular

or diabetes medicines (Figure 5.4). Many
of these are in Africa, where the burden

of diabetes and CVD mortality is already very
high. Improving access, which may require
more efficient procurement practices and
distribution, must be prioritised in these
countries.

MAP OF COUNTRIES WITH GENERAL AVAILABILITY OF ACE INHIBITORS
AND METFORMIN IN THE PUBLIC HEALTH SECTOR, 2013

66 70% of countries
have general
availability. 99

M Yes
B No

Data not available

source: WHO global health observatory
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As approximately half of all cases of diabetes
are undiagnosed globally, and in order

to ensure appropriate lifestyle advice and
correct prescribing practices, it is essential that
all at-risk populations have access to diabetes
testing. This service is currently available

in 87% of countries (Figure 5.5).

Figure 5.5

MAP OF COUNTRIES WHERE DIABETES TESTING IS GENERALLY AVAILABLE
AT THE PRIMARY HEALTH CARE LEVEL

B Yes
B No

Data not available source: WHO global health observatory
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Improve information systems

Accurate measurement of prevalence and
mortality is the basis for determining the
scale of the global impact of non-com-
municable diseases, and for understanding
how best to intervene. Many low- and
middle-income countries still lack sufficient
local data to inform their decisions about
how to prioritise actions to target diabetes
and CVDs. Information systems should build
upon current approaches used in monitoring
and in order to take advantage of existing
infrastructure and to avoid the inefficiencies
of duplicate systems. In order to facilitate
comparisons between countries, there also
needs to be international agreement on what
is to be measured, how it is classified, and
how the information is shared.

66 Information systems should
build upon current approaches
used In monitoring and in
order to take advantage of
existing infrastructure and

to avoid the inefficiencies of
duplicate systems. 99

Increase
non-communicable
disease monitoring

Countries with non-communicable disease
monitoring systems generally have lower
rates of age-standardised CVD mortality, even
when the income level of the country is taken
into account.

Non-communicable disease surveillance

and monitoring systems include regular data
collection on mortality by cause, and risk
factor surveillance of all harmful alcohol use,
physical inactivity, tobacco use, raised blood
glucose, raised blood pressure, overweight/
obesity and salt/sodium intake. Only 20%

of countries worldwide have reported the
implementation of such a system, and they are
very rare in low-income countries (Figure 5.6).
Even in the countries with monitoring systems,
the quality of the data collected varies sub-
stantially. In many countries, especially in low
resource areas, health statistics are often
based on monitoring that does not cover all
areas of the country, or is collected by under-
trained staff.

The IDF recommends that all countries

with appropriate resources move towards
implementing a comprehensive non-commu-
nicable disease surveillance and monitoring
system in order to understand population
health, identify salient risk factors and plan
for risk factor reduction. Appropriate data
should also be made available and accessible
to researchers.
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Figure 5.6
MAP OF EXISTENCE OF A NON-COMMUNICABLE DISEASE MONITORING SYSTEM, 2013

B ves
B No

Data not available source: WHO NCD country capacity survey




Use international
standards for conducting
epidemiological studies

To monitor the impact of diabetes and CVD
and measure the efficacy of interventions,

it is critical to be able to gather data and
make comparisons across countries,
sectors, systems and evaluations. Therefore,
measurement strategies would benefit
enormously from standardization and global
co-ordination.

The World Health Organization has developed
the International Statistical Classification

of Diseases and Related Health Problems
medical classification list. It is a health care
classification system, providing a system

of diagnostic codes for classifying diseases,
symptoms, social circumstances and external
causes of injury or disease. This classification
list is the international standard diagnostic tool
for epidemiology, health management and
clinical purposes, and should be used on all
medical records and in all epidemiological
studies to allow better comparability or studies
and meta-analyses.



Conclusions

CVD is a major cause of death and disability
in people living with diabetes, and a barrier

to sustainable development. There is a need
to create environments that promote

healthy lifestyle choices and reduce the risk
of non-communicable diseases, as well

as to build health systems that can detect and
manage diabetes and CVD.

In order to reduce premature mortality from
non-communicable diseases, an integrated
action plan is needed in each country

to strengthen health systems and implement
cost-effective interventions.

The incidence of CVD and diabetes can

be decreased through individual-level inter-
ventions such as reduction in intake of sugar,
salt and fat, improved fruit and vegetable
intake, increased physical activity, smoking

cessation and avoidance of excessive alcohol.
At a population level, the health care system
should be strengthened, the education

of people with non-communicable diseases
should be improved, and access to priority
medicines should be increased.

Progress and efficacy of these interventions
can be measured through internationally
standardised surveillance and monitoring
systems, as well as increased funding of high
quality epidemiological assessments.

The IDF is committed to advocating for
improved health for all people living with
diabetes. It endorses the recommendations
included in this report, and encourages all
countries to work towards good health and
well-being for all people living with diabetes.

66 Progress and efficacy of these interventions
can be measured through internationally
standardised surveillance and monitoring
systems, as well as increased funding of high
quality epidemiological assessments. 99
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Abbreviations

ACE Angiotensin-converting enzyme IFG Impaired fasting glucose

BMI Body mass index IGT Impaired glucose tolerance
CAD  Coronary artery disease LDL Low-density lipoproteins

CVD  Cardiovascular disease NA Not available

DBP Diastolic blood pressure NCD  Non-communicable disease
GDP  Gross domestic product NGO  Non-governmental organisation
GNI Gross national income OGTT Oral glucose tolerance test
HbAlc Glycated haemoglobin SBP Systolic blood pressure

HDL High-density lipoproteins USA United States of America

IDF International Diabetes Federation WHO  World Health Organization
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Glossary

Age-standardised prevalence:
See prevalence.

Angina pectoris: The sensation of chest
pain, pressure, or squeezing, caused
by an inadequate supply of blood to the heart.

Angiotensin converting enzyme (ACE)
inhibitor: A type of medication used for blood
pressure control and heart failure.

Artery: A vessel carrying blood from the heart
to various parts of the body.

Atherosclerosis: Narrowing, hardening and
thickening of the walls of the arteries.

Beta blocker: A type of medication that

is used to manage irregular heartbeat and
reduce the risk of heart attacks in people who
have already had one.

Blood pressure: A measure of the force of the
blood being pushed by the heart through

the arteries. Blood pressure is written as two
numbers. The higher number (systolic) shows
the pressure created by the heart contracting
or pumping out the blood. The lower number
(diastolic) indicates the pressure when the
heart is relaxing between beats.

Blood vessel: An artery, vein or capillary.

Body mass index (BMI): A key index for
assessing body weight in relation to height.
The BMl is a person’s weight in kilograms (kg)
divided by their height in metres (m) squared.

Cardiovascular disease: Diseases and injuries
of the circulatory system: the heart, the blood
vessels of the heart and the system of blood
vessels throughout the body.

Cerebrovascular disease: Damage to the
blood vessels in the brain, which may result
in a stroke.

Cholesterol: A waxy, fat-like substance

that is used to form cell membranes and

to produce some hormones. When total
cholesterol is measured in the blood,

it includes cholesterol carried by low-density
lipoproteins (LDL) and high-density lipopro-
teins (HDL).

Coronary artery: The coronary arteries are
blood vessels that deliver oxygenated blood
to the muscle of the heart.

Coronary artery disease: A group of diseases
related to damage to the blood vessels
supplying blood to the heart. Includes angina
pectoris, heart attack (myocardial infarction),
and sudden coronary death.

Diabetes: A condition that arises when the
pancreas does not produce enough insulin
or when the body cannot effectively use
insulin. The three most common forms
are: type 1 diabetes, type 2 diabetes, and
gestational diabetes.

Gestational diabetes:

Hyperglycaemia that is first detected at any
time during pregnancy is classified as either:
» Gestational diabetes mellitus

» Diabetes mellitus in pregnancy

Women with slightly elevated blood glucose
levels are classified as having gestational
diabetes, whilst women with substantially
elevated blood glucose levels are classified
as having diabetes mellitus in pregnancy.



Glycated haemoglobin Alc (HbAlc):
Haemoglobin to which glucose is bound.
Glycated haemoglobin is tested to determine
the average level of blood glucose over the
past two to three months.

Heart attack: Also called myocardial
infarction. Results from permanent damage
to an area of the heart muscle, after the blood
supply to the area of the heart is interrupted
because of narrowed or blocked blood
vessels.

Heart failure: Occurs when damage to the
heart muscle is severe enough to prevent
it from functioning adequately as a pump.

High-density lipoproteins (HDL): High-
density lipoproteins (HDL) are sometimes
referred to as "good cholesterol” because they
transport cholesterol out of the circulation
and reduce the risk of atherosclerosis.

High-income country: A country defined
by the World Bank to have a gross national
income per capita of $12,736 or more in 2014.

Hyperglycaemia: A raised level of glucose
in the blood.

Hypertension: Persistently elevated blood
pressure.

Impaired fasting glycaemia (IFG): A person
can be diagnosed as having impaired fasting
glucose if they have an abnormally high
level of blood glucose after fasting, but that
level is not high enough to be diagnosed

as diabetes.

Impaired glucose tolerance (IGT): A person
can be diagnosed as having impaired glucose
tolerance if they have an abnormally high level
of blood glucose after drinking a standard
amount of glucose diluted in water, but that
level is not high enough to be diagnosed

as diabetes.

Incidence: The number of new cases

of a disease among a certain group of people
for a certain period of time. For example, the
number of strokes in people with diabetes

in one year.

Insulin: A hormone produced in the pancreas.
If blood glucose levels increase, it enables
cells to take up glucose from the blood stream
and convert it to energy, and the liver to take
up glucose from the blood stream and store

it as glycogen.

Insulin resistance : A state in which a given
level of insulin produces a less than expected
biological effect.

Intermittent claudication: Pain, usually in the
calves, due to an impaired blood supply to the
calf muscle.

Ischaemia: A shortage of oxygen in a part
of the body.

Low-density lipoprotein (LDL): Low-density
lipoprotein particles are sometimes referred
to as “bad cholesterol” because they transport
cholesterol into the circulation and increase
the risk of atherosclerosis..

Low-income country: A country defined
by the World Bank to have a gross national
income per capita of $1,045 or less in 2014.



Metformin: An oral medicine that is used for
the treatment of type 2 diabetes.

Middle-income country: A country defined
by the World Bank to have a gross national
income per capita of more than $1,045 and
less than $12,736 in 2014.

Myocardial infarction: See heart attack.

Obesity: People are generally considered
obese when their body mass index is over
30 kg/m?. A lower threshold is used in some
Asian populations.

Pancreas: The pancreas is an organ situated
behind the lower part of the stomach which
produces hormones such as insulin and
glucagon.

Peripheral vascular disease: Disease of blood
vessels other than those that supply blood
to the brain or the heart.

Prevalence: The proportion or number

of individuals in a population that has

a disease or condition at a particular time
(be it a point in time or time period). For
example, the proportion of adults with raised
blood pressure. Prevalence is a proportion
or number and not a rate.

Age-standardised prevalence: Calculated

by assuming that every country has the same
age profile. This reduces the effect of different
age distributions between countries, and
makes this estimate appropriate for making
comparisons.

Raw Prevalence: The number or percentage
of a population that has a disease.

Relative risk : The ratio of the probability

of an event occurring (for example, a stroke)
in one group (for example, people with
diabetes) to the probability of the event
occurring in a comparison group (for example,
people without diabetes).

Statins: A class of lipid-lowering medications.

Stroke: A sudden loss of function in part of the
brain as a result of the interruption of its blood

supply.

Type 1 diabetes: Type 1 diabetes is caused
by an autoimmune reaction, in which

the body’s defence system attacks the
insulin-producing beta cells in the pancreas.
As a result, the body can no longer produce
the insulin it needs.

People with this form of diabetes need

to inject insulin every day in order to control
the levels of glucose in their blood. Without
insulin, a person with type 1 diabetes will die.

Type 2 diabetes: In type 2 diabetes, there

is a combination of inadequate production
of insulin and an inability of the body

to respond fully to insulin (insulin resistance).

Vein: A vessel carrying blood back from
various parts of the body to the heart.



Methodology

Chapter 3

Because the measurements collected from
WHO repository are over correlated with
each other and in order to identify correctly
characteristics of countries with high and
low age-standardised hon-communicable
death rates, modelling was conducted using
principal component analysis. The principal
component analysis returned linear combina-
tions of the covariates that were uncorrelated
between each other and helped to describe
the main traits and tendencies in the data.
The variables listed below were used in the
analysis:

Variables from IDF Diabetes Atlas

* Average diabetes-related health
expenditure per person with diabetes
(aged 20-79)

» Age-standardised diabetes prevalence
(aged 20-79)

» Proportion of diabetes-attributable deaths
that occur under 60

» Diabetes deaths as a proportion
of all-cause deaths (aged 20-79)

« |IDF Geographic Region (Europe, Africa,
North America and Caribbean, Middle
East and North Africa, Western Pacific,
South-East Asia, South America and
Central America)

Variables from World Health
Organization global health
observatory repository

« Existence of evidence-based national
guidelines/protocols/standards for
the management of major NCDs through
a primary care approach

» Existence of operational policy/strategy/
action plan to decrease tobacco use

» Existence of operational policy/strategy/
action plan to reduce unhealthy diet
related to NCDs

» General availability of metformin
in the public health sector

» Existence of an NCD surveillance and
monitoring system in place to enable
reporting against global NCD targets

» Existence of operational policy/strategy/
action plan for diabetes

» General availability of ACE inhibitors
in the public health sector

» General availability of diabetes testing
(by blood glucose measurement, OGTT,
or HbAlc) at the primary health care level

» Gross national income per capita
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o General government expenditure
on health as a percentage of total
government expenditure

¢ Prevalence of raised total cholesterol
(>= 5.0 mmol/L)

¢ Prevalence of BM| >= 30

* Prevalence of raised blood pressure
(SBP>=140 OR DBP>=90)

Main outcomes

» Cardiovascular diseases, age-standardised
deaths per 100,000

e Premature NCD mortality

» Age-standardised NCD mortality
per 100,000

Principal component analysis employed

both Box-Cox transformation for rescaling
covariates that were presented in different
units and magnitudes, and the complete
Pearson correlation matrix that allowed mixing
categorical (operated with “Yes"/"No” types

of response) and numerical (prevalence,

measurements, mortality) covariates together.*

After taking in consideration correlation
and covariation of the different variables,

it was observed that the first eight principal
components accounted for roughly 77%
of the total variation.

The negative binomial model was selected
as an appropriate tool that allowed handling
the presence of high variability in outcome
variables: for example, mortality from NCDs
ranged from 1025.1 people per 100,000

in Turkmenistan to 244.2 people per 100,000
in Japan.

The regression coefficients from the model
were used later to present the results.

The coefficients showed how strong and
directed the association between principal
components and outcomes. Extracting effects
of particular elements from components and
regression coefficients were obtained in the
backward transformation. The confidence
intervals of coefficients were derived from the
model dispersion matrix.

The analysis was conducted in R,

a free software environment for statistical
computing and graphics, and the functions
“princomp’(package “stats”), “mixed.cor”
(package “psych”), “glm.nb” (package "MASS")
were used in the analysis.

The analysis was repeated on sex-specific
data. As the patterns were similar to the results
for both sexes combined, only the results for
both sexes combined are presented in this
report.

* - G. E. P. Boxand D. R. Cox Journal of the Royal Statistical Society. Series B (Methodological) Vol. 26, No. 2 (1964), pp. 211-252

- W.Revelle, J.Wilt, and A.Rosenthal. Personality and cognition: The personality-cognition link. In A.Gruszka, G. Matthews, and B. Szymura, editors, Handbook of Individual
Differences in Cognition: Attention, Memory and Executive Control, chapter 2, pages 27-49. Springer, 2010
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Chapter 4

A systematic literature review in Ovid
MEDLINE was conducted in 2014 to identify
the prevalence, incidence and CVD-related
mortality of CVD in people with diabetes.

It was restricted to observational studies

on human subjects published in 1993 or later.

All references were reviewed by a single
reviewer based on their abstracts and
titles against a set of pre-defined eligibility
criteria. Papers based on the same study
data or clinical trial were identified and the
appropriate papers were selected for data
extraction.

All publications where there was uncertainty
about inclusion were reviewed by two people,
and any disagreement was resolved either
through “reconciliation” (discussion between
the two reviewers) or through “arbitration”

by a third independent reviewer. The “majority
view" determined inclusion or exclusion.

Publications included after abstract review
underwent a full review of the text. All papers
included after completion of the full text
review were retained for quality assessment
and data extraction into a MySQL database.

In cases of duplication of study data, only the
paper reporting the most complete data or the
most recent paper were used. All references
identified through the searches were exported
the MySQL database.

Once all duplicates were removed, the
quality of each study was assessed, based

on relevance, study variables, sample size,
study population and the date of study. The
highest quality studies for each country were
selected for inclusion into the final sample.

# Searches Results
1 Diabetes mellitus/ or diabetes

mellitus, type 1/or diabetes mellitus,

type 2 218579
2 Diabetes Complications 34545
3 1lor?2 240298
4  Cardiovascular diseases/ or exp heart

diseases/ or exp vascular diseases 1855146
5 3and4 59774
6 Epidemiology/ or mortality/ or "cause

of death'/ or fatal outcome/

or mortality, premature 126867
7 Incidence/ or prevalence 346350
8 6or7 467287
9 5and8 7665
10 Diabetes mellitus/ ep, mo or diabetes

mellitus, type 1/ ep, mo or diabetes

mellitus, type 2/ ep, mo or diabetes

complications/ ep, mo 31982
11 Cardiovascular diseases/ ep,

mo or exp heart diseases/ ep,

mo or exp vascular diseases/ ep, mo 214426
12 10and 11 11703
13 9orl2 14800
14 Randomized controlled trial. pt. 372317
15 Controlled clinical trial. pt. 88255
16 Controlled clinical trial./

or randomized controlled trial. 455672
17 Epidemiologic studies/ or exp

case-control studies/ or exp cohort

studies/ or cross-sectional studies 1621612
18 Observational Study 2099
19 14orl50orl6orl7orl8 1962662
20 13and 19 7128
21 Limit 20 to (humans and

yr="1993-2014") 6809




25,804 Table M.1
titles were identified CVD GROUPS
CVD Grou Diseases
1,606 P — .
papers were included for a full text review Any combination of cardiovascular
All CVDs diseases that includes both stroke
l and coronary artery disease
409 M Acute Myocardial !hfarction,
papers were included for data extraction Infarctas Myocardii
l Acute Coronary Syndrome,
Angina, Angina Pectoris, Ischemic
116 Other Myocardiopathy, Arrhythmia
papers were entered into the CVD database Or Sudden Cardiac Death, Chronic
Heart Failure, Heart Failure
\l/ Stroke, Cerebrovascular
Disease, Transient Ischaemic
72 . . Stroke Attack, Hemorrhagic And
papers were used in the analysis Nonhemorrhagic Stroke
Lower-Extremity Arterial
Disease, Peripheral Arterial
Vascular CVD Disease, Peripheral Arterial

After the data cleaning process, the database
was transformed using the SAS 9.4 statistical
package and R statistical software. Where
possible, incidence and mortality risks were
transformed using a standard unit of 1,000
persons per year. In cases where a prevalence
rate was not provided, these were derived
using the number of subjects and CVD events,
when this information was available.

If the follow up time, number of subjects and
number of CVD events were available, rates
were derived per 1,000 person years using the
following formula:

Number of CVD events
Rate =

Number of subjects x mean follow
up time x 1,000

Occlusive Disease, Peripheral
Vascular Disease

All Heart Disease, Coronary Artery
CAD Disease, Coronary Heart Disease,
Ischaemic Heart Disease

Meta-analysis was performed on the

3 measures of interest, namely incidence,
prevalence and mortality. Each measure was
examined overall i.e. all studies included and
by subgroups. Subgroups included countries,
IDF regions, income groups and CVD event.
Further subgrouping of CVD event, examining
in particular CAD, All CVDs and stroke

by geographical region and by GDP.
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The Metafor package in R was utilised

to generate forest plots. As incidence and
mortality were standardised into 1,000
persons per year, the data were transformed
using logs before applying a random

effects model with restricted maximum
likelihood estimation (REML). Rates and 95%
Cl were generated and back transformed

to the original scale. For prevalence, the
more appropriate logit transformation

was applied first. To overcome instances
where the number of events was recorded
as 0, a correction of adding a small constant
to zero counts (in this case 0.5) was applied.
The model adjusts for this correction during
estimation.

For each meta-analysis the between-study
heterogeneity was also examined. For all
subgroups, the tests showed a significant level
of heterogeneity. A sensitivity analysis was also
conducted to verify that there was minimal
impact on the approximations of incidence
and mortality rates.

A total of 40 countries with original studies
were included in the analysis. Also, one
study was chosen with multiple countries

(16 countries in Europe). In total, 46 countries
were covered. However, Table M.2 only
includes the studies where one country was
represented.

The USA had the highest number

of studies (6). There were 5 studies based

in the UK. Finland, Italy, Sweden had 4 studies
each. Four countries had 3 studies per
country; six countries had 2 studies per
country; and 26 countries had only 1 study.

Table M.2

THE REPRESENTATION OF DISEASES,
REGIONS AND INCOME GROUPS

IN THE STUDIES SELECTED

#
Disease of studies
All CVDs 42
Stroke 40
Coronary artery disease 36
Myocardial infarction 20
IDF # #
Regions of countries of studies
Africa 1 1
Europe 19 38
NAC 3
MENA 6 6
SACA 2 3
SEA 1 1
WP 9 16
Income # #
group of countries of studies
s e s 14
High-income o8 58

countries
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Table M. 3
COUNTRY SUMMARY TABLE

Source: WHO global health observatory and IDF Diabetes Atlas

Age-standardised

Age-standardized

Total diabetes

Total NCD NCD mortality rate Total CVD CVD mortality rate related deaths
related deaths per 100,000 population related deaths per 100,000 population 20-79 years
Country (2012) (2012) (2012) (2012) (2015)
Africa Region
Angola 72,400 768.4 26,000 374.6 6,500
Benin 32,400 761.5 13,100 372.5 600
Botswana 6,000 612.2 2,900 323.7 1,500
Burkina Faso 51,500 784.0 18,900 373.7 3,400
Burundi 32,200 729.5 11,000 311.6 2,900
Cabo Verde 1,800 482.1 900 249.9 100
Cameroon 74,100 675.2 25,300 285.7 15,000
Central African Republic 13,200 550.8 5,100 244.4 3,700
Chad 36,600 712.6 12,400 306.6 7,200
Comoros 2,200 695.5 900 329.6 300
Congo 13,500 632.3 6,100 334.5 2,800
Coéte d'lvoire 77,500 794.0 27,000 336.1 4,600
Dem. Rep. of the Congo 215,700 724.4 84,600 359.6 32,400
Djibouti 2,900 631.1 1,100 2771 600
Equatorial Guinea 2,700 729.0 1,100 357.6 600
Eritrea 14,900 6719 5,900 327.3 1,200
Ethiopia 210,500 476.3 59,400 161.6 23,100
Gabon 5,500 504.6 2,500 2417 1,000
Gambia 4,800 629.6 1,700 299.6 200
Ghana 87,300 669.9 38,000 340.6 4,800
Guinea 36,700 681.1 14,300 313.4 1,900
Guinea-Bissau 5,800 764.7 2,300 370.5 400
Kenya 98,400 514.7 31,600 205.0 8,700
Lesotho 7,700 671.8 3,400 306.7 1,500
Liberia 11,700 656.9 3,700 248.4 800
Madagascar 62,900 648.6 29,500 352.3 5,600
Malawi 41,900 655.0 18,000 336.5 8,200
Mali 52,900 866.1 19,200 395.7 2,400
Mauritania 9,500 555.1 3,700 262.6 600
Mozambique 72,600 593.7 21,000 213.5 9,700
Namibia 6,100 580.2 2,900 302.9 1,000
Niger 44,600 649.1 17,000 317.7 3,300
Nigeria 503,600 673.7 156,100 266.5 40,800
Rwanda 27,700 585.3 10,000 261.7 4,500
Senegal 33,600 558.1 9,600 198.6 1,900
Sierra Leone 26,500 963.5 9,000 436.0 1,600
Somalia 26,700 550.7 8,000 213.4 4,100
South Africa 264,000 710.9 107,000 298.3 57,300
South Sudan 33,300 623.4 11,000 2499 6,400
Swaziland 4,000 702.4 1,500 295.8 1,100
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Age-standardised

Age-standardized

Total diabetes

Total NCD NCD mortality rate Total CVD CVD mortality rate related deaths
related deaths per 100,000 population related deaths per 100,000 population 20-79 years
Country (2012) (2012) (2012) (2012) (2015)
Togo 19,300 679.0 6,900 307.4 2,400
Uganda 95,900 664.4 30,300 263.8 11,300
United Republic of Tanzania 123,000 569.8 36,600 202.9 17,700
Zambia 33,200 587.4 12,300 271.7 8,300
Zimbabwe 42,200 598.9 13,000 197.1 7,000
Europe Region
Albania 26,400 671.6 17,400 436.2 2,900
Armenia 33,900 847.5 20,000 473.9 2,200
Austria 72,200 359.5 34,000 145.9 4,500
Azerbaijan 48,600 664.3 31,100 4422 5,000
Belarus 108,500 682.5 77,100 464.2 7,700
Belgium 94,200 356.8 32,900 1111 4,300
Bosnia and Herzegovina 32,300 512.5 19,900 310.7 3,500
Bulgaria 99,500 638.2 67,400 406.3 7,000
Croatia 46,300 495.8 23,900 2374 2,100
Cyprus 5,600 333.0 2,400 1379 500
Czech Republic 96,100 460.7 53,300 239.0 7,900
Denmark 48,000 406.1 14,200 108.3 3,600
Estonia 13,600 510.7 8,100 272.1 800
Finland 46,700 366.6 20,300 145.9 2,900
France 483,400 313.2 157,700 85.6 26,400
Georgia 46,700 615.2 34,300 428.7 2,800
Germany 790,500 365.1 349,600 142.7 55,100
Greece 101,200 365.0 53,300 175.9 4,900
Hungary 120,000 602.8 63,900 293.3 9,100
Iceland 1,800 311.7 700 103.3 100
Ireland 23,800 3439 8,800 118.7 1,200
Israel 35,100 311.2 10,500 86.0 2,800
Italy 528,300 303.6 213,400 105.5 22,200
Kazakhstan 132,300 949.7 85,800 635.5 10,600
Kyrgyzstan 29,200 835.4 18,000 549.4 2,600
Latvia 27,100 623.7 16,800 361.1 1,300
Lithuania 31,100 580.6 18,800 322.5 1,700
Luxembourg 3,100 317.8 1,200 107.9 200
Macedonia. FYRO 18,700 636.5 11,900 405.6 2,000
Malta 2,700 364.5 1,200 151.8 300
Montenegro 5,400 571.5 3,500 366.7 700
Netherlands 124,800 355.2 39,800 104.8 7,600
Norway 36,300 336.6 13,600 111.5 2,000
Poland 337,100 4945 184,400 253.4 21,500
Portugal 83,000 343.3 31,100 113.1 7,900
Rep. of Moldova 38,300 787.6 25,200 507.7 3,700
Romania 234,000 612.2 149,000 363.9 18,900
Russian Federation 1,801,500 790.3 1,252,400 531.0 186,100
Serbia 107,100 657.7 61,000 360.0 10,600
Slovakia 45,800 532.5 27,500 305.9 5,000
Slovenia 16,300 369.2 7,000 141.2 1,500
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Age-standardised

Age-standardized

Total diabetes

Total NCD NCD mortality rate Total CVD CVD mortality rate related deaths

related deaths per 100,000 population related deaths per 100,000 population 20-79 years
Country (2012) (2012) (2012) (2012) (2015)
Spain 365,400 323.1 123,100 96.8 22,300
Sweden 82,000 333.5 36,800 132.0 3,100
Switzerland 55,800 291.6 21,400 97.9 2,700
Tajikistan 30,000 752.6 18,200 510.3 2,400
Turkey 362,500 555.2 198,900 310.3 52,100
Turkmenistan 34,400 1,025.1 22,500 712.1 2,800
Ukraine 614,400 749.0 465,900 536.1 42,900
United Kingdom 497,400 358.8 169,900 111.8 22,800
Uzbekistan 146,000 810.9 98,800 5777 12,300
Middle East and North Africa Region
Afghanistan 91,300 846.3 46,400 511.5 19,700
Algeria 168,900 710.4 89,200 396.6 14,100
Bahrain 2,200 505.7 800 187.2 800
Egypt 443,500 781.7 241,900 4451 78,200
Iran (Islamic Republic of) 302,000 569.3 180,800 350.2 37,100
Iraq 102,900 715.5 55,500 420.7 16,900
Jordan 19,600 640.3 9,000 326.4 3,100
Kuwait 4,500 406.3 2,500 239.0 1,100
Lebanon 17,500 384.6 9,700 213.8 5,700
Libya 20,000 550.0 11,100 320.4 2,700
Morocco 155,400 707.7 69,300 330.5 9,500
Oman 6,400 478.2 3,100 244.9 1,200
Pakistan 672,500 669.3 249,000 274.2 86,400
Qatar 1,900 407.0 700 157.0 600
Saudi Arabia 70,400 549.4 41,200 338.1 23,400
Sudan 100,700 551.0 34,400 225.6 22,400
Syrian Arab Republic 61,900 572.7 38,200 375.6 7,000
Tunisia 49,400 509.3 29,500 308.3 5,100
United Arab Emirates 6,400 546.8 2,900 297.6 1,400
Yemen 63,700 626.9 34,400 377.0 5,600
North America and Caribbean Region
Bahamas 1,600 465.2 800 220.0 300
Barbados 1,500 404.5 500 128.1 300
Belize 800 470.7 300 190.7 300
Canada 219,500 318.0 66,100 88.6 15,700
Guyana 4,200 1,024.2 2,100 544.8 900
Haiti 42,900 724.6 21,000 384.1 6,300
Jamaica 15,400 519.1 7,300 232.6 2,000
Mexico 468,100 468.3 147,600 148.3 76,300
Suriname 1,700 374.8 700 155.9 500
Trinidad and Tobago 10,100 705.3 4,000 278.6 1,600
United States of America 2,334,100 412.8 815,700 136.0 219,400
South and Central America Region
Argentina 255,400 467.3 110,200 191.7 16,300
Bolivia (Plurinational State of) 42,500 635.3 17,000 269.5 4,600
Brazil 978,200 513.8 408,200 214.2 130,700
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Age-standardised

Age-standardized

Total diabetes

Total NCD NCD mortality rate Total CVD  CVD mortality rate related deaths
related deaths per 100,000 population related deaths per 100,000 population 20-79 years
Country (2012) (2012) (2012) (2012) (2015)
Chile 79,100 366.5 25,600 115.1 8,500
Colombia 143,300 377.3 55,600 150.2 19,800
Costa Rica 17,600 391.8 6,300 140.1 1,600
Cuba 75,900 421.8 34,800 185.0 8,000
Dominican Republic 34,500 396.0 17,200 1989 6,000
Ecuador 54,600 409.7 20,000 149.3 7,300
El Salvador 26,400 474.9 9,700 171.0 2,900
Guatemala 37,600 409.4 10,700 122.9 8,000
Honduras 21,800 441.5 9,500 200.5 2,300
Nicaragua 21,300 546.6 8,600 227.8 2,400
Panama 13,400 372.9 5,500 151.3 1,500
Paraguay 23,000 485.5 10,100 219.7 3,100
Peru 87,700 363.5 29,100 122.6 7,800
Uruguay 26,200 446.0 9,400 147.4 1,100
Venezuela (Bolivarian Rep. of) 96,000 410.6 42,500 187.3 15,600
South-East Asia Region
Bangladesh 522,300 548.9 148,800 166.2 129,300
Bhutan 2,800 572.8 900 194.3 200
India 5,868,800 682.3 2,536,900 306.3 1,027,900
Maldives 1,000 487.2 500 244.3 100
Mauritius 7,700 576.5 2,800 207.3 2,900
Nepal 110,800 678.1 41,400 270.6 11,700
Sri Lanka 103,800 501.2 55,400 271.4 16,300
Western Pacific Region
Australia 133,000 302.9 45,100 92.4 6,300
Brunei Darussalam 1,100 475.3 500 2111 300
Cambodia 43,900 394.0 20,100 184.7 5,400
China 8,577,000 576.3 4,435,400 300.0 1,299,700
Dem. People's Rep. of Korea 180,400 751.4 82,100 351.6 19,500
Fiji 4,800 804.0 2,000 372.3 1,200
Indonesia 1,105,800 680.1 572,500 371.0 185,000
Japan 947,600 244.2 349,200 81.6 61,100
Lao People's Democr. Rep. 22,300 680.0 10,400 346.2 2.800
Malaysia 106,800 563.2 53,100 295.8 34,600
Mongolia 14,900 966.5 8,100 586.7 2,300
Myanmar 258,800 708.7 108,600 317.8 63,000
New Zealand 24,900 313.6 9,000 103.8 1,800
Papua New Guinea 23,500 693.2 4,400 148.5 9,200
Philippines 383,500 720.0 187,100 376.9 51,100
Republic of Korea 210,800 302.1 65,200 92.3 31,900
Singapore 17,900 264.8 7,400 107.7 3,800
Solomon Islands 1,800 709.7 600 256.7 500
Thailand 354,400 449.1 145,500 183.8 76,000
Timor-Leste 3,000 670.5 1,400 346.6 600
Viet Nam 379,000 435.4 173,300 192.6 53,500

ﬁ Table of contents



References

Chapter 1

1

Alberti KGMM, DeFronzo RA, Zimmet P,
editors. International textbook of diabetes
mellitus. 2nd ed. Chichester; New York:

J. Wiley; 1997.

Largay J. Case Study: New-Onset
Diabetes: How to Tell the Difference
Between Type 1 and Type 2 Diabetes.
Clin Diabetes. 2012 Jan 1; 30(1):25-6.

Barrett JC, Clayton DG, Concannon P,
Akolkar B, Cooper JD, Erlich HA, et al.
Genome-wide association study and
meta-analysis find that over 40 loci affect
risk of Type 1 diabetes. Nat Genet. 2009
Jun; 41(6):703-7.

WHO Study Group on Prevention

of Diabetes Mellitus, editor. Prevention

of diabetes mellitus. Geneva: World Health
Organization; 1994.

Fetita L-S, Sobngwi E, Serradas P,
Calvo F, Gautier J-F. Consequences
of Fetal Exposure to Maternal Diabetes
in Offspring. J Clin Endocrinol Metab.
2006 Oct; 91(10):3718-24.

Cho YM, Kim TH, Lim S, Choi SH, Shin HD,
Lee HK, et al. Type 2 diabetes-associated
genetic variants discovered in the recent
genome-wide association studies are
related to gestational diabetes mellitus

in the Korean population. Diabetologia.
2009 Feb; 52(2):253-61.

10

11

Mwanri AW, Kinabo J, Ramaiya K, Feskens
EJM. Gestational diabetes mellitus

in sub-Saharan Africa: systematic review
and metaregression on prevalence and
risk factors. Trop Med Int Health T™M [H.
2015 Aug; 20(8):983-1002.

Erem C, Kuzu UB, Deger O, Can G.
Prevalence of gestational diabetes mellitus
and associated risk factors in Turkish
women: the Trabzon GDM Study. Arch
Med Sci AMS. 2015 Aug 12; 11(4):724-35.

Ramos-Levi AM, Pérez-Ferre N, Fernandez
MD, Del Valle L, Bordiu E, Bedia AR,

et al. Risk factors for gestational diabetes
mellitus in a large population of women
living in Spain: implications for preventa-
tive strategies. Int J Endocrinol. 2012;
2012:312529.

World Health Organization, International
Diabetes Federation. Definition and
diagnosis of diabetes mellitus and interme-
diate hyperglycaemia: report of a WHO/
IDF consultation (Internet) — 2006.

Diabetes Prevention Program Research
Group. Long-term effects of lifestyle
intervention or metformin on diabetes
development and microvascular complica-
tions over 15-year follow-up: the Diabetes
Prevention Program Outcomes Study.
Lancet Diabetes Endocrinol. 2015 Nov;
3(11):866-75.

ﬁ Table of contents



Chapter 2

1

International Diabetes Federation.

IDF Diabetes Atlas. Seventh Edition.
Brussels: International Diabetes Federation;
2015.

ADVANCE Collaborative Group, Patel A,
MacMahon S, Chalmers J, Neal B, Billot L,
et al. Intensive blood glucose control

and vascular outcomes in patients with
type 2 diabetes. N Engl J Med. 2008

Jun 12; 358(24):2560-72.

Beckman JA, Creager MA, Libby P.
Diabetes and atherosclerosis: epidemi-
ology, pathophysiology, and management.
JAMA. 2002 May 15; 287(19):2570-81.

Licata G, Tuttolomondo A, Pinto A.
Association between diabetes and stroke
subtype on survival and functional
outcome 3 months after stroke: data from
the European BIOMED Stroke Project.
Stroke J Cereb Circ. 2004 Mar; 35(3):e61.

Deckers JW. Classification of myocardial
infarction and unstable angina: a re-
assessment. Int J Cardiol. 2013 Sep 10;
167(6):2387-90.

Goldenberg |, Jonas M, Tenenbaum A,
Boyko V, Matetzky S, Shotan A, et al.
Current smoking, smoking cessation, and
the risk of sudden cardiac death in patients
with coronary artery disease. Arch Intern
Med. 2003 Oct 27; 163(19):2301-5.

Dieter RS, Chu WW, Pacanowski JP,
McBride PE, Tanke TE. The significance

of lower extremity peripheral arterial
disease. Clin Cardiol. 2002 Jan; 25(1):3-10.

10

11

12

13

Pargalava N, Mantskava M, McHedlishvili G.
Regional and systemic hemorheological
disorders during feet diabetic gangrene.
Clin Hemorheol Microcirc. 2004;
30(3-4):457-9.

World Health Organization. Health in 2015:
from MDGs to SDGs. Geneva: World
Health Organization; 2015.

World Health Organization. Global
status report on noncommunicable
diseases 2014: attaining the nine global
noncommunicable diseases targets;

a shared responsibility. Geneva: World
Health Organization; 2014.

Yusuf S, Reddy S, Ounpuu S, Anand S.
Global burden of cardiovascular diseases:
part I: general considerations, the epide-
miologic transition, risk factors, and impact
of urbanization. Circulation. 2001 Nov 27;
104(22):2746-53.

Liu S, Manson JE, Lee IM, Cole SR,
Hennekens CH, Willett WC, et al. Fruit and
vegetable intake and risk of cardiovascular
disease: the Women's Health Study.

Am J Clin Nutr. 2000 Oct; 72(4):922-8.

Micha R, Wallace SK, Mozaffarian D. Red
and processed meat consumption and risk
of incident coronary heart disease, stroke,
and diabetes mellitus: a systematic review
and meta-analysis. Circulation. 2010 Jun 1;
121(21):2271-83.

ﬁ Table of contents



Chapter 3

1

Hu FB, Stampfer MJ, Solomon CG, Liu S,
Willett WC, Speizer FE, et al. The impact
of diabetes mellitus on mortality from
all causes and coronary heart disease

in women: 20 years of follow-up. Arch
Intern Med. 2001 Jul 23; 161(14):1717-23.

International Diabetes Federation.
IDF Diabetes Atlas. Seventh Edition.

Brussels: International Diabetes Federation;

2015.

World Health Organization, editor.
Global health risks: mortality and burden
of disease attributable to selected major
risks. Geneva, Switzerland: World Health
Organization; 2009. 62 p.

Sowers JR, Epstein M, Frohlich

ED. Diabetes, Hypertension, and
Cardiovascular Disease : An Update.
Hypertension. 2001 Apr 1; 37(4):1053-9.

Marquez P. Addressing Premature Morality
and Ill Health Due to Non-Communicable
Diseases and Injuries in the Russian
Federation. Washington DC: World Bank;
2005.

Rechel B, Shapo L, McKee M. Millennium
development goals for health in Europe
and Central Asia: relevance and policy
implications. Washington, D.C: World
Bank; 2004.

7

10

11

McEwen LN, Karter AJ, Curb JD, Marrero
DG, Crosson JC, Herman WH. Temporal
Trends in Recording of Diabetes on Death
Certificates: Results from Translating
Research Into Action for Diabetes (TRIAD).
Diabetes Care. 2011 Jul 1; 34(7):1529-33.

Roglic G, Unwin N. Mortality attributable
to diabetes: Estimates for the year 2010.
Diabetes Res Clin Pract. 2010 Jan;
87(1):15-9.

Yusuf S, Reddy S, Ounpuu S, Anand

S. Global Burden of Cardiovascular
Diseases: Part I: General Considerations,
the Epidemiologic Transition, Risk Factors,
and Impact of Urbanization. Circulation.
2001 Nov 27; 104(22):2746-53.

Suhrcke M, Oxford Health Alliance.
Chronic disease: an economic perspective.
London: Oxford Health Alliance; 2006.

Yusuf S. Rangarajan S, Teo K, Islam S, Li W,
Liu L, et al. Cardiovascular Risk and Events
in 17 Low-, Middle-, and High-Income

Countries. N Engl J Med 2014; 371:818-27.

ﬁ Table of contents



Chapter 4

1

Martin-Timon |. Type 2 diabetes and
cardiovascular disease: Have all risk factors
the same strength? World J Diabetes.
2014; 5(4):444.

Gadi R, Samaha FF. Dyslipidemia
in Type 2 diabetes mellitus. Curr Diab Rep.
2007 Jun; 7(3):228-34.

Anagnostis P, Majeed A, Johnston

DG, Godsland IF. MECHANISMS

IN ENDOCRINOLOGY: Cardiovascular risk
in women with Type 2 diabetes mellitus
and prediabetes: is it indeed higher

than men? Eur J Endocrinol. 2014 Nov 6;
171(6):R245-R255.

Lee WL, Cheung AM, Cape D, Zinman B.
Impact of diabetes on coronary artery
disease in women and men: a meta-
analysis of prospective studies. Diabetes
Care. 2000 Jul; 23(7):962-8.

Peters SAE, Huxley RR, Woodward

M. Diabetes as a risk factor for stroke

in women compared with men:

a systematic review and meta-analysis

of 64 cohorts, including 775 385
individuals and 12 539 strokes. The Lancet.
2014 Jun; 383(9933):1973-80.

Laing SP, Swerdlow AJ, Slater SD,
Burden AC, Morris A, Waugh NR, et al.
Mortality from heart disease in a cohort
of 23,000 patients with insulin-treated
diabetes. Diabetologia. 2003 Jun 1;
46(6):760-5.

10

11

Janghorbani M, Hu FB, Willett WC,

Li TY, Manson JE, Logroscino

G, et al. Prospective Study

of Type 1 and Type 2 Diabetes and

Risk of Stroke Subtypes: The Nurses’
Health Study. Diabetes Care. 2007 Jul 1;
30(7):1730-5.

Juutilainen A, Kortelainen S, Lehto S,
Ronnemaa T, Pyorala K, Laakso M.
Gender Difference in the Impact

of Type 2 Diabetes on Coronary Heart
Disease Risk. Diabetes Care. 2004 Dec 1;
27(12):2898-904.

Dawson Sl, Willis J, Florkowski CM,
Scott RS. Cause-specific mortality

in insulin-treated diabetic patients:

A 20-year follow-up. Diabetes Res Clin
Pract. 2008 Apr; 80(1):16-23.

AnY, Zhang P, Wang J, Gong Q, Gregg
EW, Yang W, et al. Cardiovascular and
All-Cause Mortality Over a 23-Year Period
Among Chinese With Newly Diagnosed
Diabetes in the Da Qing IGT and

Diabetes Study. Diabetes Care. 2015 Jul;
38(7):1365-71.

Shah AD, Langenberg C, Rapsomaniki E,
Denaxas S, Pujades-Rodriguez M, Gale CP,
et al. Type 2 diabetes and incidence

of cardiovascular diseases: a cohort study
in 1.9 million people. Lancet Diabetes
Endocrinol. 2015 Feb; 3(2):105-13.

ﬁ Table of contents



12

13

14

15

16

Soedamah-Muthu SS, Fuller JH, Mulnier
HE, Raleigh VS, Lawrenson RA, Colhoun
HM. High Risk of Cardiovascular Disease
in Patients With Type 1 Diabetes in the
U.K.: A cohort study using the General
Practice Research Database. Diabetes
Care. 2006 Apr 1; 29(4):798-804.

Nichols GA, Gullion CM, Koro

CE, Ephross SA, Brown JB. The
Incidence of Congestive Heart Failure
in Type 2 Diabetes: An update. Diabetes
Care. 2004 Aug 1; 27(8):1879-84.

Barr ELM, Zimmet PZ, Welborn TA,

Jolley D, Magliano DJ, Dunstan DW, et al.
Risk of Cardiovascular and All-Cause
Mortality in Individuals With Diabetes
Mellitus, Impaired Fasting Glucose,

and Impaired Glucose Tolerance:

The Australian Diabetes, Obesity, and
Lifestyle Study (AusDiab). Circulation.
2007 Jun 25; 116(2):151-7.

Tran AT, Straand J, Diep LM, Meyer HE,
Birkeland KI, Jenum AK. Cardiovascular
disease by diabetes status in five ethnic
minority groups compared to ethnic
Norwegians. BMC Public Health. 2011;
11(1):554.

Jackson CA, Jones NRV, Walker JJ,
Fischbacher CM, Colhoun HM, Leese GP,
et al. Area-based socioeconomic status,
Type 2 diabetes and cardiovascular
mortality in Scotland. Diabetologia.

2012 Nov; 55(11):2938-45.

17

18

19

20

Livingstone SJ, Looker HC, Hothersall EJ,
Wild SH, Lindsay RS, Chalmers J, et al.
Risk of Cardiovascular Disease and Total
Mortality in Adults with Type 1 Diabetes:
Scottish Registry Linkage Study.

Lehman R, editor. PLoS Med. 2012 Oct 2;
9(10):e1001321.

Nielen MM, van Sijl AM, Peters MJ, Verheijj
RA, Schellevis FG, Nurmohamed MT.
Cardiovascular disease prevalence

in patients with inflammatory arthritis,
diabetes mellitus and osteoarthritis:

a cross-sectional study in primary

care. BMC Musculoskelet Disord. 2012;
13(1):150.

Koivisto VA, Stevens LK, Mattock M,
Ebeling P, Muggeo M, Stephenson J, et al.
Cardiovascular disease and its risk factors
in IDDM in Europe. EURODIAB IDDM
Complications Study Group. Diabetes
Care. 1996 Jul; 19(7):689-97.

Booth GL, Kapral MK, Fung K, Tu JV.
Relation between age and cardiovascular
disease in men and women with diabetes
compared with non-diabetic people:

a population-based retrospective cohort
study. Lancet Lond Engl. 2006 Jul 1;
368(9529):29-36.

ﬁ Table of contents



Papers used in the systematic literature
review of the incidence, prevalence,
and mortality of CVD in people with
diabetes (Chapter 4)

» Al-Maskari F, El-Sadig M, Norman JN.

The prevalence of macrovascular complica-
tions among diabetic patients in the United
Arab Emirates. Cardiovasc Diabetol. 2007;
6:24. doi:10.1186/1475-2840-6-24.

 Alwakeel JS, Sulimani R, Al-Asaad H, et al.
Diabetes complications in 1952 Type 2 diabetes
mellitus patients managed in a single
institution in Saudi Arabia. Ann Saudi Med.
2008; 28(4):260-6.

e Arrieta F, Pifiera M, Iglesias P, et al. Metabolic
control and chronic complications during

a 3-year follow-up period in a cohort

of Type 2 diabetic patients attended in primary
care in the Community of Madrid (Spain).
Endocrinol Nutr. 2014; 61(1):11-7. doi:10.1016/
j.endonu.2013.09.002.

» Avogaro A, Giorda C, Maggini M, et al.
Incidence of Coronary Heart Disease

in Type 2 Diabetic Men and Women. Diabetes
Care. 2007; 30(5):1241-1247. doi:10.2337/
dc06-2558.

 Barcelo a., Bosnyak Z, Orchard T. A cohort
analysis of Type 1 diabetes mortality in Havana
and Allegheny County, Pittsburgh, PA.
Diabetes Res Clin Pract. 2007; 75(2):214-219.
doi:10.1016/j.diabres.2006.06.021.

 Barnett KN, Ogston S a., McMurdo

MET, Morris a. D, Evans IMM. A 12-year
follow-up study of all-cause and cardiovas-
cular mortality among 10 532 people newly
diagnosed with Type 2 diabetes in Tayside,
Scotland. Diabet Med. 2010; 27(10):1124-1129.
doi:10.1111/j.1464-5491.2010.03075 .x.

« Bidel S, Hu G, Qiao Q, Jousilahti P, Antikainen
R, Tuomilehto J. Coffee consumption and risk
of total and cardiovascular mortality among
patients with Type 2 diabetes. Diabetologia.
2006; 49(11):2618-2626. doi:10.1007/
s00125-006-0435-9.

» Booth GL, Bishara P, Lipscombe LL, et al.
Universal drug coverage and socioeconomic
disparities in major diabetes outcomes.
Diabetes Care. 2012; 35(11):2257-2264.
doi:10.2337/dc12-0364.

e Bozorgmanesh M, Hadaegh F, Mohebi R,
Ghanbarian A, Eskandari F, Azizi F. Diabetic
population mortality and cardiovascular

risk attributable to hypertension: A decade
follow-up from the Tehran Lipid and Glucose
Study. Blood Press. 2013; 22(5):317-324. doi:10.
3109/08037051.2013.769294.

« Bragg F, Li L, Smith M, et al. Associations

of blood glucose and prevalent diabetes with
risk of cardiovascular disease in 500,000 adult
Chinese: The China Kadoorie Biobank.

Diabet Med. 2014; 31(5):540-551. doi:10.1111/
dme.12392.


http://j.endonu
http://10.2337/dc
http://10.2337/dc
http://10.1016/j.diabres
http://10.2337/dc
http://10.1111/dme
http://10.1111/dme

e Brocco S, Visentin C, Fedeli U, et al.
Monitoring the occurrence of diabetes
mellitus and its major complications:

the combined use of different administrative
databases. Cardiovasc Diabetol. 2007; 6:5.
doi:10.1186/1475-2840-6-5.

e Cardoso CRL, Salles GF. Gross proteinuria
is a strong risk predictor for cardiovascular
mortality in Brazilian Type 2 diabetic patients.
Brazilian J Med Biol Res. 2008; 41(8):674-680.
doi:10.1590/5S0100-879X2008005000035.

e Cederholm J, Gudbjornsdottir S, Eliasson
B, Zethelius B, Eeg-Olofsson K, Nilsson PM.
Blood pressure and risk of cardiovascular
diseases in Type 2 diabetes. J Hypertens.
2012; 30(10):2020-2030. doi:10.1097/
HJH.0b013e3283577bdf.

» Chen HF, Li CY. Effect-modifications by age
and sex on the risks of coronary artery disease
and revascularization procedures in relation
to diabetes. Diabetes Res Clin Pract. 2007;

75(1):88-95. doi:10.1016/j.diabres.2006.05.020.

e Chen H-F, Lee S-P, Li C-Y. Sex differences

in the incidence of hemorrhagic and ischemic
stroke among diabetics in Taiwan. J Womens
Health (Larchmt). 2009; 18(5):647-654.
doi:10.1089/jwh.2008.0918.

» Collins VR, Dowse GK, Ramb P. Non-insulin-
dependent Diabetes and 11-Year Mortality

in Asian Indian and Melanesian Fijians. Diabet
Med. 1996; 13(July 1995):125-132.

e Cortez-Dias N, Martins S, Belo A, Fiuza M.
Prevalencia, tratamento e controlo da diabetes
mellitus e dos factores de risco associados
nos cuidados de saude primarios em Portugal.
Rev Port Cardiol. 2010; 29(4):509-537.

e Cronin CC, Ferriss JB, Stephenson JM,
Crowley B, Whyte a., Cleary PE. Complications
and cardiovascular risk factors in insulin-
dependent diabetes - findings in an Irish

clinic and in other European centres. Ir J Med
Sci. 1994; 163(11):496-500. doi:10.1007/
BF02967093.

e Cui R, Iso H, Yamagishi K, et al. Diabetes
mellitus and risk of stroke and its subtypes
among Japanese: The Japan public health
center study. Stroke. 2011; 42(9):2611-2614.
doi:10.1161/STROKEAHA.111.614313.

e Daghash MH, Bener A, Zirie M, Dabdoob W,
Al-Hamag a. O a a, Al-Arabi Z a M. Lipoprotein
profile in Arabian Type 2 diabetic patients.
Relationship to coronary artery diseases.

Int J Cardiol. 2007; 121(1):91-92. doi:10.1016/
j.ijcard.2006.08.033.

e Davis W a., Knuiman MW, Davis TME.

An Australian cardiovascular risk equation
for Type 2 diabetes: The Fremantle diabetes
study. Intern Med J. 2010; 40(4):286-292.
doi:10.1111/j.1445-5994.2009.01958 x.

» Davis WA, Davis TME. Cardiovascular risk
prediction in adults with Type 1 diabetes: the
Fremantle Diabetes Study. Diabetes Res Clin
Pract. 2010; 90(3):75-8. doi:10.1016/
j.diabres.2010.09.015.

» Dawson SI, Willis J, Florkowski CM, Scott
RS. Cause-specific mortality in insulin-treated
diabetic patients: A 20-year follow-up.
Diabetes Res Clin Pract. 2008; 80(1):16-23.
doi:10.1016/j.diabres.2007.10.034.

ﬁ Table of contents


http://10.1097/HJH
http://10.1097/HJH
http://10.1016/j.diabres
http://10.1089/jwh
http://10.1007/BF
http://10.1007/BF
http://10.1161/STROKEAHA
http://j.ijcard
http://j.diabres
http://10.1016/j.diabres

» Eeg-Olofsson K, Cederholm J, Nilsson

PM, et al. New aspects of HbAlc

as a risk factor for cardiovascular diseases

in Type 2 diabetes: An observational study
from the Swedish National Diabetes Register
(NDR). J Intern Med. 2010; 268(5):471-482.
doi:10.1111/j.1365-2796.2010.02265 .x.

» Eeg-Olofsson K, Cederholm J, Nilsson PM,
et al. Glycemic control and cardiovascular

disease in 7,454 patients with Type 1 diabetes:

an observational study from the Swedish
National Diabetes Register (NDR). Diabetes
Care. 2010; 33(7):1640-6. doi:10.2337/
dc10-0398.

e Farrell C, Moran J. Comparison of comor-
bidities in patients with pre-diabetes to those
with diabetes mellitus Type 2. Ir Med J. 2014;
107(3):72-74.

« Fickley CE, Lloyd CE, Costacou T, Miller
RG, Orchard TJ. Type a behavior and risk
of all-cause mortality, cad, and cad-related
mortality in a Type 1 diabetic population:
22 years of follow-up in the pittsburgh
epidemiology of diabetes complications

study. Diabetes Care. 2013; 36(10):2974-2980.

doi:10.2337/dc13-0266.

» Giménez M, Lopez JJ, Castell C, Conget |.
Hypoglycaemia and cardiovascular disease
in Type 1 Diabetes. Results from the Catalan
National Public Health registry on insulin
pump therapy. Diabetes Res Clin Pract. 2012;
96(2):6-8. doi:10.1016/j.diabres.2012.01.014.

» Giorda CB, Avogaro A, Maggini M, et al.
Incidence and risk factors for stroke
in Type 2 diabetic patients: The DAI study.

Stroke. 2007; 38(4):1154-1160. doi:10.1161/01.

STR.0000260100.71665.2f.

» Gregg EW, Cheng YJ, Saydah S, et al. Trends
in Death Rates Among U.S. Adults With and
Without Diabetes Between 1997 and 2006:
Findings from the National Health Interview
Survey. Diabetes Care. 2012; 35(6):1252-1257.
doi:10.2337/dc11-1162.

» Gregg EW, Li Y, Wang J, et al. Changes
in diabetes-related complications in the
United States, 1990-2010. N Engl J Med. 2014;
370(16):1514-23. doi:10.1056/NEJM0al310799.

» Hansen MB, Jensen ML, Carstensen B.
Causes of death among diabetic patients

in Denmark. Diabetologia. 2012; 55(2):294-302.
doi:10.1007/s00125-011-2383-2.

 Harjutsalo V, Maric-Bilkan C, Forsblom C,
Groop P-H. Impact of sex and age at onset
of diabetes on mortality from ischemic heart
disease in patients with Type 1 diabetes.
Diabetes Care. 2013; 37(January):144-148.
doi:10.2337/dc13-0377.

* Hashim R, Khan FA, Khan DA, Shaukat A.
Prevalence of macrovascular complications
in diabetics of WAH, District Rawalpindi. J Pak
Med Assoc. 1999; 49(1):8-11.

» Heidemann C, Hoffmann K, Klipstein-
Grobusch K, et al. Potentially modifiable
classic risk factors and their impact on incident
myocardial infarction: results from the
EPIC-Potsdam study. Eur J Cardiovasc Prev
Rehabil. 2007; 14(1):65-71. doi:10.1097/01.
hjr.0000238392.19847.4c.

e Jackson C a., Jones NR 'V, Walker JJ,

et al. Area-Based socioeconomic status,
Type 2 diabetes and cardiovascular mortality
in Scotland. Diabetologia. 2012; 55(11):2938-
2945. doi:10.1007/s00125-012-2667-1.

ﬁ Table of contents


http://10.2337/dc
http://10.2337/dc
http://10.2337/dc
http://10.1016/j.diabres
http://10.1161/01.STR
http://10.1161/01.STR
http://10.2337/dc
http://10.1056/NEJMoa
http://10.2337/dc
http://10.1097/01.hjr
http://10.1097/01.hjr

e Joshy G, Colonne CK, Dunn P, Simmons
D, Lawrenson R. Ethnic disparities in causes
of death among diabetes patients in the
Waikato region of New Zealand. N Z Med J.
2010; 123(1310):19-29.

» Kautzky-Willer A, Stich K, Hintersteiner J,

et al. Sex-specific-differences in cardiometa-
bolic risk in Type 1 diabetes: a cross-sectional
study. Cardiovasc Diabetol. 2013; 12(1):78.
doi:10.1186/1475-2840-12-78.

» Khalangot M, Tronko M, Kravchenko

V, Kulchinska J, Hu G. The joint effects

of different types of glucose-lowering
treatment and duration of diabetes on total
and cardiovascular mortality among subjects
with Type 2 diabetes. Diabetes Res Clin Pract.
2008; 82(1):139-147. doi:10.1016/
j.diabres.2008.07.002.

* Laing SP, Swerdlow a. J, Slater SD,

et al. Mortality from heart disease in a cohort
of 23,000 patients with insulin-treated
diabetes. Diabetologia. 2003; 46(6):760-765.
doi:10.1007/s00125-003-1116-6.

* Laing SP, Swerdlow AJ, Carpenter LM,
et al. Mortality from cerebrovascular
disease in a cohort of 23 000 patients
with insulin-treated diabetes. Stroke.
2003; 34(2):418-421. doi:10.1161/01.
STR.0000053843.03997.35.

e Lindhardsen J, Ahlehoff O, Gislason GH,

et al. The risk of myocardial infarction

in rheumatoid arthritis and diabetes mellitus:
a Danish nationwide cohort study. Ann
Rheum Dis. 2011; 70(6):929-934. doi:10.1136/
ard.2010.143396.

» Ma SH, Park B-Y, Yang JJ, et al. Interaction

of body mass index and diabetes as modifiers
of cardiovascular mortality in a cohort study.

J Prev Med Public Health. 2012; 45(6):394-401.
doi:10.3961/jpmph.2012.45.6.394.

» Malik S, Wong ND, Franklin S, Pio J, Fairchild
C, Chen R. Cardiovascular disease in U.S.
patients with metabolic syndrome, diabetes,
and elevated C-reactive protein. Diabetes Care.
2005; 28(3):690-693.

o Mansour AA. Atherosclerotic cardiovascular
disease among patients with Type 2 diabetes
in Basrah. World J Diabetes. 2013; 4(3):82.
doi:10.4239/wjd.v4.i3.82.

e Merry AHH, Erkens PMG, Boer JM a, et al.
Co-occurrence of metabolic factors and the
risk of coronary heart disease: A prospective
cohort study in the Netherlands. Int J Cardiol.
2012; 155(2):223-229. doi:10.1016/
j.ijcard.2010.09.047.

» Miot A, Ragot S, Hammi W, et al. Prognostic
value of resting heart rate on cardiovascular
and renal outcomes in Type 2 diabetic patients:
a competing risk analysis in a prospective
cohort. Diabetes Care. 2012; 35(10):2069-75.
doi:10.2337/dc11-2468.

» Mlacak B, Jaksic¢ Z, Vuleti¢ S. Albuminuria,
cardiovascular morbidity and mortality

in diabetic and non-diabetic subjects

in a rural general practice. Fam Pract. 1999;
16(6):580-585.

» Moe B, Eilertsen E, Nilsen TIL. The combined
effect of leisure-time physical activity and
diabetes on cardiovascular mortality: the Nord-
Trondelag Health (HUNT) cohort study,
Norway. Diabetes Care. 2013; 36(3):690-5.
doi:10.2337/dc11-2472.

ﬁ Table of contents


http://j.diabres
http://10.1161/01.STR
http://10.1161/01.STR
http://10.1136/ard
http://10.1136/ard
http://10.3961/jpmph
http://10.4239/wjd
http://j.ijcard
http://10.2337/dc
http://10.2337/dc

e Mundet X, Cano F, Mata-Cases M,

et al. Trends in chronic complications

of Type 2 diabetic patients from Spanish
primary health care centres (GEDAPS study):
Ten year-implementation of St. Vincent
recommendations. Prim Care Diabetes. 2012;
6(1):11-18. d0i:10.1016/j.pcd.2011.06.005.

* Nagy A, Adany R, Sandor J. Effect of diag-
nosis-time and initial treatment on the onset
of Type 2 diabetes mellitus complications:

A population-based representative cross-
sectional study in Hungary. Diabetes Res Clin
Pract. 2011; 94(3):e65-e67. doi:10.1016/
j.diabres.2011.08.007.

 Nitiyanant W. Vascular complications

in non-insulin dependent diabetics in Thailand.

Diabetes Res Clin Pract. 1994; 25(1):61-609.
doi:10.1016/0168-8227(94)90162-7.

» Orchard TJ, Stevens LK, Forrest KY, Fuller JH.
Cardiovascular disease in insulin dependent
diabetes mellitus: similar rates but different
risk factors in the US compared with Europe.
Int J Epidemiol. 1998; 27(6):976-983.

e Panero F, Gruden G, Perotto M, et al.

Uric acid is not an independent predictor

of cardiovascular mortality in Type 2 diabetes:
A population-based study. Atherosclerosis.
2012; 221(1):183-188. doi:10.1016/j.
atherosclerosis.2011.11.042.

« Ramachandran a, Snehalatha C, Sasikala
R, Satyavani K, Vijay V. Vascular complica-
tions in young Asian Indian patients with
Type 1 diabetes mellitus. Diabetes Res Clin
Pract. 2000; 48(1):51-56.

* Robinson T, Elley CR, Wells S, et al. New
Zealand Diabetes Cohort Study cardiovascular
risk score for people with Type 2 diabetes:
validation in the PREDICT cohort. J Prim
Health Care. 2012; 4(3):181-8.

» Rodrigues TC, Pecis M, Canani LH,

et al. Characterization of patients with

Type 1 diabetes mellitus in southern Brazil:
chronic complications and associated factors.
Rev Assoc Med Bras. 2010; 56(1):67-73.

e Rodriguez-saldafia J, Morley JE, Reynoso MT,
et al. Diabetes mellitus in a subgroup of older
Mexicans: Prevalence, association with cardi-
ovascular risk factors, functional and cognitive
impairment, and mortality. J Am Geriatr Soc.
2002; 50(1):111-116.

« Saito |, Kokubo Y, Yamagishi K, Iso H,
Inoue M, Tsugane S. Diabetes and the risk
of coronary heart disease in the general
Japanese population: The Japan Public
Health Center-based prospective (JPHC)
study. Atherosclerosis. 2011; 216(1):187-191.
doi:10.1016/j.atherosclerosis.2011.01.021.

 Secrest AM, Becker DJ, Kelsey SF, LaPorte RE,
Orchard TJ. Cause-specific mortality trends

in a large population-based cohort with long-
standing childhood-onset Type 1 diabetes.
Diabetes. 2010; 59(January 1965):3216-3222.
doi:10.2337/db10-0862.

» Shah AD, Langenberg C, Rapsomaniki E,
et al. Type 2 diabetes and incidence

of cardiovascular diseases: A cohort study
in 1.9 million people. Lancet Diabetes
Endocrinol. 2015; 3(2):105-114. doi:10.1016/
$2213-8587(14)70219-0.

ﬁ Table of contents


http://10.1016/j.pcd
http://j.diabres
http://10.1016/j.atherosclerosis
http://10.1016/j.atherosclerosis
http://10.1016/j.atherosclerosis
http://10.2337/db

» Skrivarhaug T, Bangstad HJ, Stene LC,
Sandvik L, Hanssen KF, Joner G. Long-term
mortality in a nationwide cohort of child-
hood-onset Type 1 diabetic patients in Norway.
Diabetologia. 2006; 49(2):298-305.
doi:10.1007/s00125-005-0082-6.

o Stettler C, Bearth a., Allemann S, et al. QTc
interval and resting heart rate as long-term
predictors of mortality in Type 1 and

Type 2 diabetes mellitus: A 23-year follow-up.
Diabetologia. 2007; 50(1):186-194. doi:10.1007/
s00125-006-0483-1.

» Sundstrom J, Sheikhi R, Ostgren CJ, et al.
Blood pressure levels and risk of cardiovascular
events and mortality in type-2 diabetes:

cohort study of 34 009 primary care patients.
J Hypertens. 2013; 31(8):1603-10. doi:10.1097/
HJH.0b013e32836123aa.

» Tamba SM, Ewane ME, Bonny A, et al. Micro
and macrovascular complications of diabetes
mellitus in cameroon: Risk factors and effect
of diabetic check-up - a monocentric obser-
vational study. Pan Afr Med J. 2013; 15:1-10.
doi:10.11604/pamj.2013.15.141.2104.

» Thrainsdottir IS, Aspelund T, Hardarson

T, et al. Glucose abnormalities and heart
failure predict poor prognosis in the popula-
tion-based Reykjavik Study. Eur J Cardiovasc
Prev Rehabil. 2005; 12(5):465-471.
doi:10.1097/01.hjr.0000173105.91356.4d.

» Ting RZW, Lau ESH, Ozaki R, et al. High

risk for cardiovascular disease in Chinese

Type 2 diabetic patients with major depres-
sion-A 7-year prospective analysis of the Hong
Kong DiabetesRegistry. J Affect Disord. 2013;
149(1-3):1-7. doi:10.1016/j.jad.2013.01.012.

 van Hateren KJJ, Landman GWD, Kleefstra

N, et al. The lipid profile and mortality risk

in elderly Type 2 diabetic patients: A ten-year
follow-up study (ZODIAC-13). PLoS One. 2009;
4(12). doi:10.1371/journal.pone.0008464.

» Wadén J, Forsblom C, Thorn LM, Gordin

D, Saraheimo M, Groop P-H. A1C variability
predicts incident cardiovascular events,
microalbuminuria, and overt diabetic
nephropathy in patients with Type 1 diabetes.
Diabetes. 2009; 58(11):2649-55. doi:10.2337/
db09-0693.

» Williams ED, Rawal L, Oldenburg BF, Renwick
C, Shaw JE, Tapp RJ. Risk of cardiovascular
and all-cause mortality: Impact of impaired
health-related functioning and diabetes

- The Australian Diabetes, Obesity and
Lifestyle (AusDiab) study. Diabetes Care. 2012;
35(5):1067-1073. doi:10.2337/dc11-1288.

* Winell K, Pietila A, Niemi M, Reunanen A,
Salomaa V. Trends in population attributable
fraction of acute coronary syndrome and
ischaemic stroke due to diabetes in Finland.
Diabetologia. 2011; 54(11):2789-2794.
doi:10.1007/s00125-011-2262-x.

e Yano Y, Kario K, Ishikawa S, et al. Associations
between diabetes, leanness, and the risk

of death in the japanese general population:
The Jichi medical school cohort study.
Diabetes Care. 2013; 36(5):1186-1192.
doi:10.2337/dc12-1736.

ﬁ Table of contents


http://10.1097/HJH
http://10.1097/HJH
http://10.11604/pamj
http://10.1097/01.hjr
http://10.1016/j.jad
http://10.1371/journal.pone
http://10.2337/db
http://10.2337/db
http://10.2337/dc
http://10.2337/dc

Chapter 5

1

Iglay K, Hannachi H, Joseph Howie P,
Xu J, Li X, Engel SS, et al. Prevalence and
co-prevalence of comorbidities among
patients with type 2 diabetes mellitus.
Curr Med Res Opin. 2016 Apr 4; 1-10.

Beaglehole R, Ebrahim S, Reddy S,

Voute J, Leeder S, Chronic Disease Action
Group. Prevention of chronic diseases:

a call to action. Lancet Lond Engl. 2007
Dec 22; 370(9605):2152-7.

World Health Organization. Global status
report on noncommunicable diseases
2014: attaining the nine global noncom-
municable diseases targets; a shared
responsibility. Geneva: World Health
Organization; 2014.

Michael Eriksen, Judith Mackay, Neil
Schluger, Farhad Islami Gomeshtapeh,
Jeffrey Drope. The Tobacco Atlas.

5th edition. Atlanta: American Cancer
Society; 2015.

Bromfield S, Muntner P. High blood
pressure: the leading global burden
of disease risk factor and the need
for worldwide prevention programs.
Curr Hypertens Rep. 2013 Jun;
15(3):134-6.

Karppanen H, Mervaala E. Sodium intake
and hypertension. Prog Cardiovasc Dis.
2006 Oct; 49(2):59-75.

ﬁ Table of contents






International
Diabetes
Federation

Diabetes and cardiovascular disease
is published by the International
Diabetes Federation (IDF)

Chaussée de La Hulpe 166
B-1170 Brussels | Belgium
Tel +32 (0)2 538 55 11

Fax +32 (0)2 538 51 14
idfaidf.org | www.idf.org


http://www.idf.org/cvd
mailto:idf@idf.org
http://www.idf.org

	Main authors
	Diabetes and cardiovascular disease committee
	Acknowledgments

	Foreword 
	Table of contents 

	Executive 
summary
	Executive summary 
	Non-communicable diseases
	Diabetes
	Cardiovascular disease
	Global impact of non-
communicable diseases
	Cardiovascular disease in people with diabetes
	The way forward


	Introduction 
to diabetes
	What is diabetes?
	Type 1 diabetes
	Type 2 diabetes
	Gestational diabetes
	Groups at risk: impaired glucose tolerance and impaired fasting glucose


	Introduction to cardiovascular disease
	Diabetes and cardiovascular disease
	Stroke
	Coronary artery disease
	Peripheral vascular disease
	CVD-related mortality
	Risk factors


	Global patterns in diabetes and cardiovascular disease
	Introduction
	Global patterns of non-communicable disease mortality
	Non-communicable disease mortality
	Global patterns of cardiovascular disease mortality
	Global patterns 
of diabetes mortality

	Characteristics of countries with high and low cardiovascular disease mortality rates
	National income
	Spending on health
	Non-communicable disease monitoring
	Raised blood pressure
	Cholesterol and obesity
	Geographic region

	Conclusions

	Risk of CVD in people with diabetes
	Introduction
	Incidence of CVD in people with diabetes
	Incidence of all CVDs in people with diabetes
	Incidence of coronary 
artery disease in people with type 2 diabetes
	Incidence of heart attack in people with type 1 and type 2 diabetes
	Incidence of stroke in people with diabetes

	Prevalence of CVD 
in people with diabetes
	Prevalence of all CVDs in people with diabetes
	Prevalence of coronary artery disease in people with diabetes
	Prevalence of stroke in people with diabetes

	CVD mortality in people 
with diabetes
	Mortality from all CVDs in people with diabetes
	Mortality from coronary artery disease in people with diabetes

	Conclusions

	The way 
forward
	Prevent type 2 diabetes as part 
of an integrated non-communicable disease action plan
	Increase intersectoral 
collaboration
	Use the World Heart Federation roadmaps for reducing CVD mortality
	Increase tobacco control

	Increase blood pressure control
	Strengthen and 
improve access to 
the health care system
	Improve education and empowerment of people with non-communicable diseases
	Improve access to medicines

	Improve information systems 
	Increase 
non-communicable 
disease monitoring
	Use international 
standards for conducting epidemiological studies

	Conclusions

	Abbreviations,
glossary, methodology and references
	Abbreviations
	Glossary
	Methodology
	References


