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Noncommunicable Diseases: A Compendium introduces readers to noncommunicable
diseases (NCDs) — what they are, their burden, their determinants and how they
can be prevented and controlled.

Focusing on cardiovascular disease, diabetes, cancer and chronic respiratory
disease and their five shared main risk factors (tobacco use, harmful use of
alcohol, unhealthy diet, physical inactivity and air pollution) as defined by the
United Nations, this book provides a synopsis of one of the world’s biggest
challenges of the 21st century. NCDs prematurely claim the lives of millions of
people across the world every year, with untold suffering to hundreds of millions
more, trapping many people in poverty and curtailing economic growth and
sustainable development. While resources between and within countries largely
differ, the key principles of surveillance, prevention and management apply to
all countries, as does the need to focus resources on the most cost-effective
and affordable interventions and the need for strong political will, sufficient
resources, and sustained and broad partnerships. This compendium consists of
59 short and accessible chapters in six sections: (i) describing and measuring
the burden and impact of NCDs; (ii) the burden, epidemiology and priority
interventions for individual NCDs; (iii) social determinants and risk factors for
NCDs and priority interventions; (iv) global policy; (v) cross-cutting issues;
and (vi) stakeholder action.

Drawing on the expertise of a large and diverse team of internationally
renowned policy and academic experts, the book describes the key
epidemiologic features of NCDs and evidence-based interventions in a concise
manner that will be useful for policymakers across all parts of society, as well as
for public health and clinical practitioners.

Nick Banatvala is the head of the Secretariat of the United Nations Inter-
Agency Task Force on the Prevention and Control of Non-communicable
Diseases, in WHO, Geneva, that was established to bring the United Nations
system and other inter-governmental organizations together to support
governments in meeting the NCD-related Sustainable Development Goal
targets. Nick is also an honorary professor at the University of Manchester,
United Kingdom and honorary Senior Lecturer at Imperial College London.

Pascal Bovet is a senior consultant and former professor of public health
at the University Centre for Primary Care and Public Health (Unisanté) in
Lausanne, Switzerland, and former head of the NCD Section and co-director
of the WHO Collaborating Centre on Cardiovascular Diseases in Populations
in Transition. Pascal has for many years advised governments across the world
on preventing and controlling NCD:s.
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Preface

Cardiovascular disease, diabetes, cancer and chronic respiratory disease, collec-
tively referred to as noncommunicable diseases (NCDs) by the United Nations
in 2011, are some of the world’s biggest challenges of the 21st century. NCDs
have a huge socioeconomic impact on individuals, their families and society at
large. Tackling NCDs is about more than preventing and treating diseases; it is
an integral part of sustainable development.

The compendium restricts itself to the four NCDs above along with five
shared main risk factors — tobacco use, harmful use of alcohol, unhealthy diet,
physical inactivity and air pollution. While this approach has many proponents,
we recognize that others may find this approach reductive.

We are also framing the compendium around the WHO Global Action
Plan for the Prevention and Control of Noncommunicable Diseases 2013—
2030, including a set of cost-effective, evidence-based interventions that have
been endorsed by the World Health Assembly, which all countries should
aspire to implement as a public health priority. These are often referred to as
WHO best buys and other recommended interventions.

Throughout the compendium we have used the Institute for Health Metrics
and Evaluation (IHME)’s internet-based GBD Compare tool to describe the
burden of disease, including crude and age-adjusted estimates and population-
attributable fractions. We have decided to use this tool as it provides a source
that has data available since 1990 and estimates are internally consistent and can
be generated by the reader for all countries — and therefore estimates in the
compendium can be reproduced. As with all databases, there are limitations,
not least that modelling based on a number of assumptions is often required to
take into account missing or poor-quality data.

Our target audience is public health and human development professionals,
as well as individuals across government and society that can play an important
role in advancing NCD prevention and control. We hope that the compen-
dium will also be accessible and meaningtul for people living with NCDs, the
media and interested members of the public. Each chapter aims to provide a
short, easy-to-digest summary of key issues and priority interventions, with a
small number of references to signpost readers to further readings. While we
are all too conscious that we have not given authors a large-enough space to
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give issues the full attention and depth that they deserve, we have tried to
ensure that each chapter is sufficiently comprehensive and relevant for readers
in the majority of settings. Resources between and within countries largely
differ, but common public health principles, such as a set of common main
surveillance indicators and main prevention and management interventions,
tend to apply to all or most countries, as does the need to focus resources on
the most cost-effective and affordable interventions and the need for sustained
and broad partnerships to improve NCD outcomes as part of broader develop-
ment goals.

In writing and editing this compendium, we have tried to keep at the fore-
front of our minds the needs of people affected by NCDs, including those at
risk. We both have children, and we want to see them and their children live
and thrive in environments that encourage them to make healthy choices in an
easy and affordable way. And if they become unwell, we want them to be able
to access effective and affordable quality treatment and care.

The compendium was inspired by over 20 residential seminars on the
prevention and control of NCDs that have been jointly run since 2010 by
WHO and the University of Lausanne, both in Switzerland and in other
parts of the world. Public health policymakers and practitioners from more
than 110 countries have participated in one or more of these courses so far.
Facilitating these seminars has been hugely rewarding, and we were therefore
delighted when Routledge suggested that we develop a compendium based on
the approach we have used over the last ten years. The faculty for these semi-
nars has always been a mix of staft from WHO and academic institutions — and
this multi-author compendium reflects this.

We are immensely grateful to the policy, programme, clinical and academic
experts who have worked together over many months to make this compen-
dium a reality. The multifactorial nature of NCDs means that their prevention
and control is one of the most challenging areas of public health and goes far
beyond technical solutions in the health sector, requiring complex coordinated
action and strong political commitment across all parts of government and
society.

The prevention and control of NCDs is rapidly advancing. New evidence is
constantly emerging on the causes of NCDs and effective interventions to pre-
vent and treat these conditions. We hope to be able to reflect on these changes
in future editions of this compendium.

We are extremely grateful to Routledge and Deanta — in particular Helena
Hurd, Rosie Anderson, and Shanmugapriya Rajaram, for all the support that
they have provided in helping us conceptualize and subsequently develop and
finalize the compendium.

Finally, we are all too aware of the limitations of our editing skills, and we
ask for the forbearance of readers as they navigate the book. We would be
delighted to hear from readers on how we can improve subsequent editions.

Nick Banatvala and Pascal Bovet



Foreword

The world continues to be affected by the huge health and socioeconomic
impact of noncommunicable diseases (NCDs). Around 80% of all premature
NCD deaths are caused by cardiovascular disease, cancer, chronic pulmonary
disease and diabetes. While the good news is that many of these diseases can
be prevented and successfully treated through evidence-based, high-impact
interventions that can be implemented in all countries, irrespective of income,
the tragedy is that millions of people still die too young from NCDs, or suffer
unnecessarily because these interventions are not being made available to most
people in the world.

This compendium is an important contribution to the global struggle against
NCDs. I am delighted that it has been inspired by the NCD seminars that
have been running since 2010 that I, in my capacity as Director and Assistant
Director-General in WHO, initiated with the University of Lausanne, a WHO
Collaborating Centre for cardiovascular disease in countries in transition. These
seminars were established to build capacity among health officials and manag-
ers of national NCD programmes, principally from low- and middle-income
countries.

In line with the seminars, the compendium is framed around the 2000 WHO
Global Strategy, and the global NCD and other related action plans and initia-
tives, which I, as a WHO director and Assistant Director-General, had the
honour and privilege of leading for many years. Together these were instru-
mental in leading to the high-level meeting of heads of state and government
on NCDs at the United Nations General Assembly in 2011. The principles
and actions set out in these strategies and the commitments agreed upon by all
countries at the General Assembly continue to underpin global and country
responses to NCDs.

While good progress has been made to increase awareness of NCDs since
2000, and many countries have put in place policies to reduce the impact of
NCDs on health and development, action over the last ten years has been
slow and uneven — and as a result, many countries are falling behind on their
commitments. In order to scale up action, it will be essential to explore, in an
objective and transparent way, the existing gaps behind the slow response and
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the reasons that limit the translation of declared commitments into sustained
investments.

By reviewing the epidemiology and impact of the four major NCDs and
their shared modifiable risk factors, and focusing on cost-effective, evidence-
based interventions to prevent and control them, this comprehensive and con-
cise compendium is an important resource to support policymakers, public
health practitioners, clinicians, civil society and other stakeholders working
to reinforce political and technical action on NCDs at global, regional and
country levels.

Throughout my time at WHO, I was fortunate to work with a great group
of colleagues, international experts and partners, many of whom have contrib-
uted to this book — which has made writing this foreword a particular pleasure.
I congratulate the editors and express deep appreciation for the many individu-
als who have shared the wealth of their knowledge and experience to assist
everyone involved in translating national and international commitments into
sustained investment and action, and thereby turning down the tide on NCDs.

Ala Alwan

Professor of Global Health,

London School of Hygiene and Tropical Medicine.
Emeritus Regional Director,

World Health Organization.
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Editors’ note

If you don’t have time to read this compendium ...

1.

The main types of NCDs are cardiovascular disease (such as heart attack
and stroke), cancers, chronic respiratory diseases and diabetes; together
they kill 41 million people each year, equivalent to 71% of all deaths
globally, with cardiovascular diseases accounting for most of these deaths,
followed by cancer, chronic respiratory diseases and diabetes.

NCDs are not just diseases of high-income countries, as seen by the fact
that 77% of all NCD deaths are in low- and middle-income countries,
where around 84% of the world’s population lives, and the number
of people living with NCDs is likely to increase largely because of the
growth and aging of populations across the world unless urgent action is
taken.

Premature deaths and ill health from NCDs curtail economic growth
and trap populations in poverty, and improved NCD outcomes support
all three dimensions of sustainable development: economic, social and
environmental.

Socioeconomically disadvantaged people have a higher risk of acquiring
NCDs and dying early from them; in large part they are more exposed to
a range of modifiable NCD risk factors and also have less access to preven-
tive care and treatment.

There are three types of modifiable risk factors for the main NCDs:
behavioural, environmental and metabolic.

According to the Institute for Health Metrics and Evaluation, when it
comes to behavioural risk factors, 8.7 million deaths in 2019 were attrib-
utable to tobacco use, 7.9 to an unhealthy diet, 2.4 to harmful use of
alcohol and 0.8 million to physical inactivity in 2019; for environmental
risk factors, the figure for air pollution for example was 6.7 million deaths;
and for metabolic risk factors the figures were 10.8 for high blood pres-
sure, 6.5 for high blood glucose, 5.0 for high body mass index and 4.4 for
high blood cholesterol.

Cost-effective and affordable evidence-based interventions are available
and can be implemented in almost all settings to prevent, detect, screen,
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treat and care for people at risk or with NCDs — and, as a result, age-spe-
cific rates of most NCDs are now declining in most countries, although
more quickly in high- vs low-income countries.

Intervention to prevent NCDs lie for a large part outside the health sector
and therefore requires leadership and political commitment to act across
the whole of government and this requires policies that prioritize public
health in multiple sectors, while health systems need to be able to detect,
screen, treat and care for people at risk or with NCDs, with govern-
ment ensuring that everyone is able to access affordable health services for
NCDs, as part of universal health coverage.

The responsibility for reducing the burden of NCDs lies not only with the
government but also with the society as a whole, for example the private
sector, civil society, the media and those carrying out research to develop
new and evaluate existing interventions.

Data, including the levels of the main modifiable risk factors in the popu-
lation, are essential to chart progress, advocate for resources for evidence-
based interventions and hold everyone accountable for their actions.

It is my ambition to say in ten sentences what others say in a whole book.
Friedrich Nietzsche
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Describing and measuring the
burden and impact of NCDs



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


https://taylorandfrancis.com/

1 Global burden of NCDs

Pascal Bovet, Colin Mathers, Nick Banatvala,
Majid Ezzati

This chapter describes the disease burden of the four NCDs considered in this
book — cardiovascular disease (CVD), cancer, diabetes and chronic respiratory
diseases (CRD), and their common set of shared risk factors — tobacco use,
harmful use of alcohol, unhealthy diet, physical inactivity and air pollution.

Mortality and morbidity can be expressed as ‘incidence’ (new cases in a given
period) or ‘prevalence’ (number of cases at one moment in time). Incidence
and prevalence can be described in absolute numbers (e.g. total numbers of
cases in a population) or as rates, frequently per 100,000 population per year.

Assessment of mortality is not straightforward as data are often not col-
lected/registered systematically and the cause of death is frequently unknown/
inaccurately recorded. Overall, a little less than half of deaths in the world are
registered with their cause, and in Africa, only four countries have national
death registration data. Calculating rates is a challenge when the size and age
distribution of the population is not known precisely.

Accurate morbidity data are even less available/reliable. Indicators such
as numbers of years of life lost (YLLs) and disability-adjusted life years lost
(DALYs5) rely on complex diagnostic criteria and usually require modelling of
some inputs, as well as a number of methodological choices.'

Morbidity data can be collected more easily at the health facility level but
are not representative of the whole population.

Examples of measures used to describe NCD mortality and morbidity are
shown in Box 1.1.

BOX 1.1 EXAMPLES OF MEASURES USED TO
DESCRIBE THE NCD BURDEN

Crude estimates

Total numbers (incidence or prevalence) provide information on the
actual burden of a particular disease or risk factor in a population. Crude
estimates are important for defining public health and health service needs

DOI: 10.4324/9781003306689-2
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for this population (e.g. how many people in a country have hyperten-
sion or diabetes, how many die from a heart attack or different cancers).
Where a population size is increasing and/or ageing (as is the case in most
countries, particularly low- and middle-income countries, numbers (both
incidence and prevalence) will inevitably increase over time, particularly
for NCDs, given that they tend to occur later in life.

Age-standardized rates

Age-standardized incidence or prevalence is calculated by weighting
crude estimates against a ‘standard’ age distribution.? This enables us to
directly compare incidence or prevalence estimates across different popu-
lations and over time, irrespective of differences in population size and
age distribution between populations or over time. Age-standardized rates
inform us as to whether a disease (or a risk factor) increases or decreases
in the population irrespective of demographic changes (i.e. whether dif-
ferences occur because of different/changing exposures to risk factors
and/or prevention/treatment interventions).

Population attributable fractions (PAF)

PAF is the estimated fraction of a disease (based on mortality or other
metrics, e.g. DALYs) that would not have occurred if there had been
no exposure to one (or several) risk factor(s) in a population.” PAF (or
population-attributable risk) provides information on the potential pub-
lic health impact of reducing risk factors in the population. For example,
knowing that in a particular country 16% of all deaths are due to tobacco
use or that 21% are due to hypertension provides a strong rationale for the
need to prioritize and/or strengthen tobacco and hypertension preven-
tion and control interventions.

Years of life lost (YLL) and disability-
standardized years of life lost (DALYSs)

These metrics integrate morbidity and mortality. Estimation is more
complex and requires additional data and a number of assumptions.

Notes:

*  The PAF of a disease attributable to several risk factors may be larger
when calculated as the sum of PAFs calculated separately for each risk
factor than when measured by taking all risk factors together because
risk factors may not be fully independent of each other (e.g. PAF of
CVD attributable to raised BMI and low physical activity).




Global disease burden 5

*  PAFs differ across populations according to the prevalence of risk
factors but the impact also varies according to the absolute risk of a
disease in a particular population.*

Data can be presented at a global, regional, country, or local level. Data can
also be disaggregated by age, gender, socio-economic position and/or other
variables.

Databases available for understanding
the epidemiology of NCDs

National governments, UN/intergovernmental, academic and other agen-
cies publish data on NCDs at a local, national, regional and global level
using reported or published data from multiple sources such as civil regis-
tration, health facilities and population surveys at national and local levels.
Lack of available/reliable data for the reasons described above, means that
statistical models are required to prepare mortality, morbidity and PAF
estimates for these and other health indicators so that they be compared
across countries and/or over time in a meaningful way. Different sources of
data, assumptions and modelling explain why estimates can differ between
agencies.’

Two important global health databases, that include NCDs, are the WHO
Global Health Observatory (GHO) and the Institute for Health Metrics and
Evaluation (IHME) Global Disease Burden project (GBD). GHO is the
WHO’s gateway to health-related statistics for its 194 Member States, while
GDB is an independent entity. There are differences between GHO and GBD
in terms of data sources, funding and models used.® As with all databases, there
are limitations. They include:

*  Extensive statistical modelling, including a number of assumptions for
handling missing and poor-quality data, which are not always easy to
understand and/or only partially reported. This is particularly the case for
morbidity estimates.

*  Modelling is inevitably greater for low- and middle-income countries.
However, as these countries strengthen their ability to collect data, these
limitations are decreasing over time.

The IHME Global Disease Burden project (GBD)

GBD was established as a collaboration between WHO, the World Bank
and Harvard University in the 1980s.” The GBD 2010 study was set up
as a collaboration between IHME and Harvard University, WHO, Johns
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Hopkins University and the University of Queensland, as well as drawing
on the expertise of around 40 expert working groups. Subsequent rounds
of the GBD study were carried out under the auspices/guidance of the
IHME alone with inputs from expert groups. Considerable financial and
technical resources are used to obtain and generate up-to-date data. GBD
also provides estimates of years of life lost and disability-standardized years
of life lost. GBD also provides PAFs for around 80 modifiable behavioural,
metabolic and environmental risk factors. Updated GBD estimates are
published regularly, along with details on methodology.®*? The internet-
based GBD Compare tool allows users to interrogate the GBD database,
including crude and age-standardized mortality as well as PAFs, at country,
regional and global levels, by age, sex and year since 1990.

The WHO Global Health Observatory (GHO) and Global Health Estimates (GHE)

GHO provides health-related statistics for WHO Member States. GHO
provides GHE on mortality and burden of disease (including NCDs), prev-
alence of NCD risk factors, and national capacity to prevent and control
NCDs’ mortality and burden of disease.!”!! Estimates are based on data
from multiple consolidated sources, including national vital registration
data, latest estimates from WHO technical programmes, United Nations
partners and inter-agency groups, as well as GBD and other scientific stud-
ies. GHE data are used across a large number of WHO publications. Data
and methods used for preparing these estimates have been described.!?
GHO 1is used as the source of data for ‘NCD Countdown 2030’, a col-
laborative effort that includes WHO, NCD Alliance, Imperial College and
The Lancet to provide an independent mechanism for countries to monitor
their progress toward the SDG 3.4 (reduction in premature mortality from
the four major NCDs)."?

Why this compendium primarily displays mortality data

GBD’s crude and age-standardized mortality data (in 2019 and 1990), and
PAFs for 2019 are the predominant data displayed in this chapter, as well
as in other chapters in this compendium, with breakdown by World Bank
income groups. Estimates of morbidity are not systematically included in
this compendium, given the lack of space and because, for the reasons
described above, they are based on further, often weaker, assumptions than
those for mortality. However, as the four NCDs considered in the com-
pendium tend to occur later in life, morbidity estimates generally correlate
fairly well with those for mortality, particularly for those that have a high
case fatality, but estimates (e.g. number of years lived with disease) can be
proportionately larger for those NCDs that have larger survival such as
diabetes, stroke and some cancers, partly due to improving treatments and
health care.
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Why this book primarily displays GBD estimates

The reasons for using GBD data in this chapter, as well as in other chapters of
this book, include:

* Data are internally consistent, i.e. have been adjusted to ensure, among
other considerations, that the total number of cases (e.g. deaths) amount
to the estimated actual total number for a given year and because the same
methods are used for national and global estimations, including the way
that missing data are managed.

*  Data are collated from a large number of sources, from both government
and non-government agencies, including universities.

* Data can be freely and easily generated through the web-based GBD
Compare tool. This means that figures used in this compendium can be
reproduced by readers.

*  PAFs can be generated for approximately 300 diseases and 80 risk factors,
using internally consistent methods for all risk factors and diseases. GBD
continually reviews the evidence on the associations between these risk
factors and diseases.

GBD estimates

Table 1.1 summarizes NCD mortality data by World Bank country income
category for 1990 and 2019 using IHME data (GBD Compare). Supplement 1
to this compendium provides a set of graphic illustrations on changes
incrude and age-standardized mortality according to World Bank country
income categories over this time period. The supplement can be accessed
at www.routledge.com/9781032307923. As can be seen from the table,
a large proportion (generally >75%) of all CVD deaths are attributable to
ischemic heart disease and stroke (and a substantial proportion to hyper-
tensive heart disease [Hyp HD]). A large proportion of all chronic respira-
tory disease (CRD) deaths is attributable to chronic obstructive pulmonary
disease (COPD).

Table 1.2 provides global estimates of PAFs for 2019 using IHME
data (GBD Compare). The Supplement described above also includes a
set of graphical illustrations that show mortality attributable to risk factors
in Table 1.2 between 1990 and 2019 according to World Bank country
income categories.

Key messages from the GBD tables
Global burden in 2019

e  CVD, cancer, CRD and diabetes caused around 60% of deaths worldwide
in 2019.


http://www.routledge.com/9781032307923
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Table 1.2 Fractions of the global mortality from the four major NCDs that are attributable
to modifiable behavioural, metabolic and environmental risk factors (IHME)

CVD  Cancer CRD Diabetes

Behavioural risk factors

Tobacco 17.2 258 454
Dietary risks 37.0 6.0 25.2
Low physical activity 3.4 0.7 8.1
Alcohol use 2.3 4.9
Unsafe sex (e.g. leading to HPV transmission, causing 2.8

cervical cancer)
Drug use 52
Metabolic factors
High blood pressure 53.8
High blood LDL-cholesterol 23.7
High fasting blood glucose 20.3 4.2
High body mass index 17.4 4.6 1.9  40.7
Environmental factors
Air pollution 19.1 39 331 193
Other 4.6
Occupational risks 33 1406

* A total of 40% of all these deaths were premature (before the age of 70
years), which highlights the significant potential for prevention and con-
trol strategies.

*  CVD accounted for more than half of all NCD deaths globally.

Trends

*  Total mortality due to these four major NCD:s (i.e. absolute numbers and
proportions of all deaths due to these NCDs) has increased between 1990
and 2019, which is largely driven by increasing and aging populations
(demographic transition). As mortality is a marker of disease burden, this
indicates that most countries need to scale up NCD prevention, treatment
and health care services to meet the needs of their populations.

*  Age-standardized mortality rates for the four major NCDs have, with the
exception of diabetes, decreased between 1990 and 2019 in most parts of
the world. This can be explained by a reduction in the underlying causes
(i.e. decreasing age-standardized prevalence of some of the risk factors for
NCDs) as well as improved case management in many countries. This
demonstrates the benefits of public health and healthcare interventions.
This is particularly striking for CVD in high-income countries (HICs) and
upper-middle-income countries (upper MICs), but also in low-income
countries (LICs) to a lesser extent, which to a large extent reflects a reduc-
tion in tobacco use, healthier diet, lower cholesterol levels over time, as
well as better treatment for some NCD conditions, such as hypertension
and heart disease.
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Irrespective of the changes that arise from demographic transition, a
decrease in age-standardized incidence (new cases) or mortality does not
imply a decrease in age-standardized prevalence (i.e. number of persons liv-
ing with a condition), particularly when life expectancy for many living
with NCDs is increasing because of improved treatment and care. For
example, age-standardized CVD incidence and mortality decreased by 46%
and 33% respectively between 2000 and 2015 in Canada, but the age-
standardized prevalence increased by 21%;" this has large implications for
the provision of health care.

Geographic variations

The large majority of deaths from these four major NCDs are in low-
and middle-income countries. This is in line with the large majority of
the world’s population living in low- and middle-income countries and
emphasizes that NCDs are a major problem for all countries, including
low- and middle-income countries.

The crude proportions and total numbers of deaths from these four major
NCDs are higher in low- and middle-income countries than in HICs
(mainly because the population is largest in the former).

Age-standardized mortality rates for several of these four NCDs are also
higher in low-and middle-income countries. For example, the age-stand-
ardized mortality rates of CRDs are several times higher reflecting much
higher levels of ambient and household pollution and poorer access to
effective healthcare.

Risk factors

The large PAFs for several of these four major NCDs emphasize the large
potential to reduce these diseases through risk factor reduction in the
whole population. Benefits are largest for CVD, highlighting that CVD is
largely preventable: much of the improved life expectancy in the world,
including in low- and middle-income countries, is the result of decreasing
age-standardized CVD rates."

Nearly one-quarter of cancer deaths and one-fifth of CVD deaths would
be avoided if exposure to tobacco was eliminated.

Nearly half of global diabetes deaths would be prevented if none of the
world’s population was overweight or obese.

GHO estimates

Although specific estimates inevitably differ from those from GBD for the rea-

sons described above, the overall picture is the same.

¢ A comparison between

data from GHO and GBD and the challenges facing WHO and its Member
States in collecting and reporting on global health statistics has been described."”
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Globally, 41 million of 55 million (71%) deaths in 2019 were due to
NCDs, with 77% of these in low- and middle-income countries.

More than 15 million people died from one of the four major NCDs
between the ages of 30 and 69 years (defined by WHO as premature
deaths, corresponding to a global target in the WHO Global NCD Action
Plan) and 85% of these were in low- and middle-income countries.

CVD accounted for most NCD deaths in 2019 (17.9 million people),
followed by cancers (9.3 million), respiratory diseases (4.1 million) and
diabetes (1.5 million).

Up to 80% of premature deaths from heart disease and stroke, and a major-

ity of deaths from type-2 diabetes, could be prevented.'®

Further observations about the burden of these four major NCDs and their
implications for prevention and control are provided in other chapters. As
highlighted above, country-level estimates from global databases such as [IHME
and GHE are based on considerable assumptions and extrapolations. For coun-
tries where real data are lacking, efforts should be made to develop their sur-
veillance systems to provide robust data on the incidence and prevalence of
NCD mortality and morbidity (Chapters 4 and 5 on surveillance).
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2 Epidemiologic and demographic
transition as drivers of NCDs

Pascal Bovet, Fred Paccaud, Sylvie Stachenko

Epidemiologic and demographic transition refers to changing disease and
demographic patterns in populations along socio-economic development. The
magnitude and speed of these changes over time are modulated by the chang-
ing exposures to risk factors and public health responses in populations.

In brief, the following sequence is observed in populations: (i) a first phase
where overall mortality is very high, the population is predominantly young
(life expectancy [LE | ~30—40 years), and infectious diseases are the predomi-
nant cause of mortality; (ii) a later phase with larger proportions of older per-
sons, LE  increases (~50-70 years) and the disease burden shifts from infectious
diseases (largely owing to the public health response) to the four NCDs that
are the topic of this compendium (e.g. cardiovascular disease [CVD] and can-
cer, as the prevalence of risk factors such as tobacco use and a diet high in
saturated fats increases); and (iii) a final phase with a large proportion of older
persons, longer LE (~80+ years), and the disease burden shifting away from
the four main NCDs (e.g. owing to tobacco control, healthier diet, treatment
of hypertension) to lesser preventable/treatable NCDs (e.g. neurodegenerative
conditions such as Alzheimer’s disease).”

Trends in epidemiologic and demographic patterns explain why, for example,
total numbers of deaths from NCDs such as CVD or lung cancer can markedly
increase in a population (because of population growth and aging) while the age-
standardized mortality rates (which express a risk irrespective of population growth
and age structure) decrease, as is observed in high-income countries (HICs) and
in an increasing number of low- and middle-income countries. Trends between
1990 and 2019 for both crude (total deaths) and age-standardized (risk) NCD mor-
tality are shown in Table 1.1 in the chapter on the global burden of NCDs.

Demographic, epidemiologic and public health transition are described sep-
arately in this chapter, but they are strongly interrelated and also referred to as
the ‘health transition’.

Epidemiologic transition

Risks of diseases in populations change as exposures to risk factors and the pub-
lic health response evolve. For example, the risk of infectious diseases is higher

DOI: 10.4324/9781003306689-3


https://dx.doi.org/10.4324/9781003306689-3

Epidemiologic and demographic transition 15

when sanitary conditions are poor and vaccines are unavailable, while the risk
of some cancers and CVD increases when cigarettes become widely available,
and the risk of CVD and lung cancer decreases when exposure to cigarettes is
reduced as a result of tobacco control measures.

The paradigm of the epidemiologic transition has been widely described®*
and posits four stages (Box 2.1).

BOX 2.1 THE FOUR STAGES OF THE
EPIDEMIOLOGIC TRANSITION

1. Pre-transition. The ‘age of pestilence’ dominated by famine, malnutri-
tion, infectious diseases and high levels of infant and child mortality.
Life expectancy at birth (LE ) is typically <30 years.

2. Early transition.The ‘age of receding epidemics’, with urbanization
and industrialization resulting in improved public health (more
diverse diet, clean water and sewage systems, as well as interventions
including immunization). Death rates begin to fall. As birth rates
remain high, the population grows rapidly. LE  is typically 30-50
years.

3. Late transition. The ‘age of degenerative or man-made diseases’, with
the four NCDs (CVD, cancer, chronic respiratory diseases, diabetes)
and their risk factors becoming predominant. Birth rates decline and
the rate of population growth decelerates. LE, is typically 50-70
years.

4. Post-transition. The ‘age of delayed degenerative diseases’, with a
decline in some of the NCDs such as CVD as a consequence of
reduced exposure to NCD risk factors (owing to prevention and
treatment), but less preventable conditions (e.g. dementia, arthrosis)
increase. Post-transitional populations are characterized by both low
birth rates and low death rates. Population growth is negligible or
declining. LE is typically >70-80 years.

More recently a fifth phase of the epidemiologic transition has been
suggested, the ‘age of obesity and inactivity’, which is associated with
several cardiometabolic diseases and threatens progress in postponing
illness and death to later years in adult life spans.®

Figure 2.1 depicts mortality trends according to broad disease groups. Two main
observations can be made. First, all-cause mortality declines markedly over time,
largely owing to decreasing mortality from infectious diseases at young ages.
Second, there is no uniform decline in mortality by cause of death but, rather,
a sequence of causes of death that ‘rise and fall’. The course of the sequence
depends on exposures to risk/protective factors in the population at a certain
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Stage 1 Stage 2 Stage 3 Stage 4
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Figure 2.1 Decreasing all-cause mortality and changing broad-cause mortality patterns along
the four stages of the epidemiologic transition. (adapted from Bovet P, Paccaud
F. Cardiovascular disease and the changing face of global public health: a focus
on low and middle income countries. Public Health Rev 2011;33:397—415).

period and the public health response. The ‘rise and fall of diseases’ may perhaps
better be described as ‘sequentially falling diseases’.®

A bell-shaped relationship between socio-economic development and CVD
risk factors has been observed in many populations.” For example, mean blood
cholesterol, blood pressure and (to a lesser extent) body mass index increase,
plateau and then decrease along a country’s socio-economic development as
a consequence of the changing levels of their determinants in populations and
the public health efforts to prevent and control them.® These changing levels
of risk factors over time determine the ‘rise and fall’ (or ‘sequential falls’) of
diseases. For example, the risk (age-standardized rate) of coronary heart dis-
ease peaked in HICs in the late 1960-1980s when the prevalence of several
main modifiable CVD risk factors was highest (e.g. tobacco use and intake of
saturated fats) but then declined over the next three decades by nearly 80%
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owing to prevention and treatment, yet remaining a leading cause of death.
This sequence is also increasingly observed in low- and middle-income coun-
tries along socio-economic development.” The epidemiologic transition model
also predicts that the predominant disease burden will shift away from some
NCDs (when they are prevented and controlled) to other lesser preventable
and treatable NCDs, such as neurodegenerative diseases and diseases of the
musculoskeletal system.

Demographic transition

Demographic transition is defined as the changes in population size and age
structure over time that result from changes in mortality and birth rates. The
population typically increases in size (growth) and age (with increasing LE ) as
a consequence of a time gap between the decline in all-cause mortality and the
decline (decades later) in birth rates. The demographic transition is complete
when both the mortality and birth rates reach low levels (as is already the case
in a minority of high-income countries) and, at this stage, the population no
longer increases in size and can even decline when birth rates fall below the
population replacement ratio (e.g. fertility ratio of <2.1 children per woman).
The causes of the decreasing birth rates and fertility rates are not fully under-
stood but can be associated with societal changes in disease patterns, education,
economic models (e.g. more women joining the workforce), societal values
(e.g. a large number of children no longer considered as a necessary goal for
families), and access to contraceptive means.

According to the UN, the global birth rate in 2019 was more than two
times higher than mortality (1.85% vs 0.76%), meaning that the demographic
transition was ongoing, with the world population size increasing by 1.1%
per year."” The UN predicts that the world’s population will stop growing in
around 2100. According to IHME, the world population would peak in the
2060s at 10 billion and then decrease to 8.8 billion by 2100 (with 2.4 billion
individuals aged >65 years).!! Fertility rates would fall below the population
replacement ratio in 151 countries by 2050, and in 183 by 2100. More than
20 countries (e.g. Japan, Thailand and Spain) are forecasted to have population
declines greater than 50% between 2017 and 2100 (and a 48% decline from
1.4 billion to 768 million in China). Yet, fertility rates are expected to remain
high in some countries, and sub-Saharan Africa is expected to become the most
populated continent, with 3.0 billion individuals in 2100 and Nigeria would be
the most populated country in the world with 790 million people (from 207
million in 2017).

UN estimates indicate that the percent of the world population aged >65
years (when most NCDs occur) was 9.3% in 2019 but is expected to reach 16%
in 2050 (1.5 billion) — and some consider this figure may be an underestimate if
different assumptions are made around maximal LE '* and mortality compres-
sion during the few last years of life (the so-called ‘rectangularization’ of the
survival curve).”*'* Given that NCDs predominantly develop in middle-aged
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and older individuals, these demographic predictions have important implica-
tions in terms of the expected numbers of persons with NCDs and the need
for health care in the coming decades (including sufficient numbers of health
workers and home carers).

Figure 2.2 illustrates how demographic and epidemiological previsions can
be used to identify future public health needs.

Public health transition

The health transition is the set of interventions developed and implemented
in response to demographic and epidemiological changes. This includes efforts
for primary prevention through reducing the modifiable determinants in the
whole population (to decrease the incidence of diseases) and for strengthening
the healthcare system (to curb disease progression and reduce case fatality at
the individual level).

Implications of demographic and epidemiologic transition for NCD policy
and planning include:

*  The need for robust health information systems, including surveillance
to chart changes in levels of NCDs (as well as other diseases) over time
(Chapters 4 and 5 on surveillance) to plan for health and healthcare ser-
vices. NCD estimates should be presented using both age-standardized
rates (to assess trends in NCD risk independently of size and age of popula-
tions, hence to evaluate the impact of prevention and treatment strategies)
and total numbers (which largely depend, for NCDs, on changes in popu-
lation size and age, and are useful to inform health care needs).

*  Developing public health responses to meet the needs of people with
NCD:s, including the financing and delivery of preventive, treatment and
care services, as well as other conditions such as neurodegenerative and
musculoskeletal diseases, which are beyond the scope of this compendium.

*  Recognition that the linkages and associations between infectious diseases
and NCDs, and the ongoing double burden of disease (communicable
diseases and NCDs) in many low- and middle-income countries, means
that health systems need to have the capacity to address the full range of
public health challenges in an integrated manner (Chapter 28 on infectious
diseases and NCDs). As trends in the burden of different diseases can be
partly predicted, health systems should anticipate and plan for future needs
associated with these changes.

*  Understanding that demographic transition will continue to evolve in the
years ahead with direct and indirect impacts on incidence, health care and
financing of NCDs. The increasing population size in many countries will
also exert a significant impact on climate change and the environment
as well as economic and geopolitical consequences, including food sup-
ply (which all have an impact on NCDs). Where populations are or will
be, declining, tuture welfare will be increasingly threatened, including a
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decreasing workforce able to respond to the increasing demand for health
care for aging populations and individuals living with an NCD." Planners
therefore need to consider public health responses based on different
scenarios.
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3 NCDs and sustainable
development

Nick Banatvala, Aidah Nakanjako,
Douglas Webb

Globally, 41 million (71%) of the 55.4 million deaths in 2019 were due to
noncommunicable diseases, with 77% of these in low- and middle-income
countries." More than 15 million people died from an NCD between the ages
of 30 and 69 years and 85% of these were in low- and middle-income coun-
tries. And yet, large proportions of premature deaths from heart attack, stroke,
diabetes and selected cancers can be prevented (see chapters on these diseases).

Premature deaths from NCDs curtail economic growth and trap popula-
tions in poverty. Poverty disproportionately exposes people to both behav-
ioural and environmental risk factors for NCDs, and, in turn, the resulting
NCDs may become an important driver to the downward spiral that leads
families towards poverty and the maintenance of overall economic and health
inequities (Figure 3.1). In many countries, treatment for NCDs can quickly
drain household resources. NCDs exacerbate social inequity because in many
countries significant payments for healthcare are private and out-of-pocket
(e.g. long-term treatment for diabetes or hypertension, rehabilitation after
stroke, cancer treatment, etc.); such costs weigh more heavily on those least
able to afford them.? The chronic nature of NCDs, and the projected increase
in the absolute number of people living with NCDs (Chapter 2 on health
transition), means that the economic impact of NCDs will continue to grow
over many years.

The differential prevalence of NCDs within and across populations in devel-
oping countries constitutes one of the major challenges for development in the
21st century, which undermines social and economic development through-
out the world and threatens the achievement of the Sustainable Development
Goals. The rise of NCDs among younger populations in developing countries
now jeopardizes the ‘demographic dividend’ — the economic benefits expected
when a relatively large proportion of the population is of working age.

In addition to the costs of healthcare, NCDs often require family members,
usually girls or women, to care for the sick, which means less time for them
to learn and earn. Many of the costs of NCDs are thus absorbed by the infor-
mal economy (e.g. those working in domestic settings, local markets and the
black market), which is not usually included in calculations comprising eco-
nomic indicators such as GDP. At a macro level, less sickness leads to higher
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POVERTY AT =) POPULATIONS IN LOW-
HOUSEHOLD AND MIDDLE-INCOME

LEVEL COUNTRIES
OBALIZATIC Increased exposure
RBANIZATIC to common
DOPULATION 2 modifiable risk
factors:
-Unhealthy diets

-Physical inactivity
-Tobacco use

Loss of household -Harmful use of alcohol

income from unhealthy
behaviours

Noncommunicable
diseases:
-Cardiovascular diseases
-Cancers

-Diabetes

Loss of household -Chronic respiratory diseases

income from poor health
and premature death

Limited access to
effective and equitable
health-care services
which respond to the

needs of people with
Loss of household noncomrﬁunigable

income from high diseases
cost of health care

Figure 3.1 Poverty contributes to NCDs and NCDs contribute to poverty. (WHO and
UNDP. Guidance note on the integration of noncommunicable diseases into the
United Nations development assistance framework. 2015).

productivity and regional and national economic growth. The costs of NCDs
are not confined to the health sector — they impact productivity and GDP
(Chapter 40 on the economic case for investing in NCDs). NCDs are there-
fore a powerful driver of poverty and inequalities through their direct impact
on families, health systems and the economy at large.’

Improved NCD outcomes support all three dimensions of sustainable
development: economic, social and environmental — and the integration of
NCD:s into the global development architecture in the form of Agenda 2030
is absolute. Better health of individuals drives socio-economic development
(e.g. productivity, consumption of goods, active participation in society), while
socio-economic development enables individuals to enjoy better health. This
overall improvement in health status is driven by determinants such as lower
exposure to air pollution, greater access to food that make up a healthy diet, and
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better levels of education and income that allow individuals and their families
to live healthier lifestyles and to be able to access better healthcare.

Numerous global and international declarations, resolutions and agree-
ments underscore these interconnections across NCDs, health and sustain-
able development, including the 2030 Agenda for Sustainable Development.*
Sustainable Development Goal (SDG) 3 is to ensure healthy lives and promote
well-being for all at all ages. Targets that are most relevant to NCDs are
shown in Box 3.1.

BOX 3.1 NCD AND NCD-RELATED SDG TARGETS

3.4 By 2030, reduce by one-third premature mortality from NCDs through
prevention and treatment and promote mental health and well-being.

3.5 Strengthen the prevention and treatment of substance abuse, including
narcotic drug abuse and harmtul use of alcohol.

3.8 Achieve universal health coverage, including financial risk protection, access to
quality essential healthcare services and access to safe, effective, quality and
affordable essential medicines and vaccines for all.

3.9 By 2030, substantially reduce the number of deaths and illnesses from
hazardous chemicals and air, water and soil pollution and contamination.

3.a  Strengthen the implementation of the WHO Framework Convention on
Tobacco Control.

3.b  Support the research and development of vaccines and medicines for the
communicable diseases and NCDs that primarily affect developing
countries; provide access to affordable essential medicines and vaccines,
in accordance with the Doha Declaration on the TRIPS Agreement and
Public Health, which affirms the right of developing countries to use to
the full the provisions in the Agreement on Trade-Related Aspects of
Intellectual Property Rights (an international legal agreement between
all the member nations of the World Trade Organization), regarding
flexibilities to protect public health, and, in particular, provide access to
medicines for all.

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

There are important and powerful linkages between NCDs and a number of
the non-health SDGs (Table 3.1).

The implications of the interconnectedness of NCDs, health and broader
development are that there are large win—wins across sectors that can result.
For example, sound environmental policies (e.g. efforts to reduce air pollu-
tion or tobacco control measures to reduce tobacco use) can improve NCD
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Table 3.1 Examples of linkages between NCDs and several non-health SDGs

SDG

Linkage with SDGs

SDG 1. No poverty.

SDG 2. Zero
hunger.

SDG 4. Quality

education.

SDG 5. Gender
equality.
SDG 7. Affordable

and clean energy.

SDG 8. Decent
work and
economic
growth.

SDG 10. Reduced

inequalities.

SDG 11. Sustainable
cities and
communities.

Individuals and households that are burdened with out-of-
pocket and catastrophic payments of NCDs are pushed into
poverty (Chapter 38 on universal health coverage and NCDs).
Those living with NCDs may not be able to continue to
be economically productive. In addition to the costs to the
health system, NCDs cause a loss to the economy and reduce
economic growth through premature mortality, absenteeism
and presenteeism. (Chapter 40 on the economic case for
investing in NCD prevention and control).

Children who are undernourished in their early years and who put
on weight rapidly later in childhood and adolescence are at high
risk of NCDs.* (Chapter 37 on life-course approach to NCDs).

Quality education includes encouraging healthy behaviours
and improving health literacy around NCDs (Chapter 48 on
behaviour change on NCDs).” Children with obesity have
lower life satisfaction and are more prone to being bullied by
schoolmates. This can lead to lower class participation and
reduced educational performance.*

Gender influences the development and course of NCDs and their
risk factors as well as their capacity to access health services.?

Premature deaths due to air pollution cost the global economy
more than US$ 5 trillion in 2013,¢ equating to over 7% of
GDP in some countries. Co-benefit interventions range
from divesting from fossil fuels, enabling active transport
and promoting sustainable food systems. (Chapter 27 on air
pollution and NCDs).

NCDs reduce the productivity of the workforce and are a drain
on business productivity. NCDs are often responsible for
preventing people from finding and/or sustaining employment.
A healthy workplace can make an important contribution to the
prevention of NCDs and the care of people living with NCDs.f
(Chapter 17 on social determinants).

Prioritizing action to prevent and treat NCDs (including tackling
their underlying social determinants) that have the greatest
impact on disadvantaged populations is a way of reducing
health and broader inequalities, e.g. health taxes, and increasing
healthcare facilities in marginalized communities. (Chapter 17).

Sustainable and well-designed cities provide win-win opportunities
for reducing the NCD risk burden. Healthy people are
important for prosperous cities and communities. Urban
areas should be designed to promote public transport and sate
walking and cycling, thus reducing air pollution and increasing
physical activity. (Chapters 10 and 25).

(Continued)
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Table 3.1 (Continued)

SDG Linkage with SDGs
SDG 12. Reduction in the use of fossil fuels (e.g. through increasing public
Responsible transport), increase in the use of low-emissions fuels (including
consumption and in healthcare centres), and more sustainable food and agriculture
production. systems (e.g. promoting local, seasonal, plant-based diets)
has an impact on levels of NCDs and levels of air pollution.
(Chapter 20).
SDG 13. Climate Well-designed climate change policies in sectors such as energy,
action. transportation, agriculture, land and forestry, and construction

provide win-win opportunities for climate change mitigation,
improving air quality and reducing NCDs.8" Heat waves

are associated with increased rates of cardiovascular disease
mortality. (Chapter 27).

a Victora CG. Maternal and child undernutrition: consequences for adult health and human capital.
Lancet 2008;371:340-57.

b Heine M et al. Health education interventions to promote health literacy in adults with selected non-

communicable diseases living in low-to-middle income countries: a systematic review and meta-

analysis. J Eval Clin Pract 2021;27:1417-28.

OECD. The heavy burden of obesity: The economics of prevention. OECD Health Policy Studies, 2019.

d PAHO and International Diabetes Federation. Non-communicable diseases and gender. Success in
NCD prevention and control depends on attention to gender roles.

e World Bank and Institute for Health Metrics and Evaluation. The cost of air pollution: strengthening
the economic case for action, 2016.

f Tackling noncommunicable diseases in workplace settings in low- and middle-income countries. A
call to action and practical guidance. NCD Alliance and Novartis Foundation, 2017.

g Human health, global environmental change and transformative action: the case for health co-benefits.
Institute for Advanced Sustainability Studies, 2018.

h Air pollution and climate change — links between greenhouse gases climate change and air quality.
Institute for Advanced Sustainability Studies, 2022.

o

outcomes. Similarly, improved access to healthcare and the advancement of
health technology worldwide not only leads to improved health of people but
also stirs technological innovation and economic development. Furthermore,
interventions with primary objectives beyond health (e.g. education, hous-
ing, urban design, public transport, agriculture) often also have a favourable
impact on health (and NCDs in particular), once again emphasizing the inter-
connectedness of different SDGs and the co- and multi-benefits of address-
ing them. The linkages between NCD prevention and control and broader
development is described in more detail in other chapters, e.g. Chapter 17
(social determinants), Chapter 54 (whole-of-government), and Chapter 56
(private sector).

Tackling NCDs as a development issue must mean the integration of the
prevention and control of NCDs and their risk factors into development strate-
gies and plans of action at a national level. The severity of the economic impacts
of NCDs warrants their attention in legal, economic and cross-sector planning
frameworks. For example, health taxes that aim to reduce the consumption of
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tobacco, alcohol and sugar-sweetened beverages, while both raising domestic
revenues and reducing health inequities, should be consistent features of fiscal
tools and cross-sector budgeting processes such as integrated national financial
frameworks (Chapter 41). Similarly combatting air pollution through reduc-
ing carbon emissions is an important goal of fossil fuel subsidy reform and an
important development financing process (in addition to benefiting health).?
Because of their widespread benefits and constraints, these issues highlight
that prevention and control of NCDs should not be left to the discretion and
responsibility of the ministry of health alone.

NCDs and gender

NCD risk factor behaviours are influenced by gender norms, roles and rela-
tions, which affect exposure to risk factors (e.g. social customs related to physi-
cal mobility may reduce women’s opportunities for physical activity and many
societies view tobacco smoking as a desired masculine norm), health-seeking
behaviour and thus the development of NCDs. Interactions with the health
system, including treatment adherence and outcomes, also vary based on gen-
der. The majority of the world’s poor are women, who are least able to allocate
funds for NCD treatment. In many settings, households with limited funds see
these resources predominantly spent on the health needs of men, with women
having less say than men in decisions regarding health expenditures. In other
settings, the behaviour of men may mean that they are less likely to seek pre-
ventive healthcare, as well as less readily referring themselves for early diagnosis
and treatment. In addition, women and girls are often the main providers of
care to those with NCDs, with the result that women may have to stop work-
ing or girls may drop out of school. NCD prevention and care can be a useful
entry point for strengthening gender equality. Policies that reduce or eliminate
healthcare user fees are important in encouraging men and women to access
healthcare.

NCDs, COVID-19 and sustainable development

The pandemic has made the achievement of the SDGs even more challeng-
ing.® NCDs and their risk factors are associated with greater susceptibility to
COVID-19 infection and increased risks of severe disease and death from
COVID-197 — with smokers for example facing a 40-50% higher risk of severe
disease and death from COVID-19.* The COVID-19 pandemic has also exac-
erbated inequality, including in NCDs.? In many disadvantaged communities,
COVID-19 and NCDs have been experienced as a ‘syndemic’, a co-occurring,
synergistic pandemic that is interacting with and increasing social and eco-
nomic inequalities. Poverty, discrimination, and gender and cultural norms
have shaped health-seeking behaviour for both NCDs and COVID-19 and
also access to health and other basic services, health decision-making, exposure
to risks and caretaking burdens. In addition, the pandemic has highlighted the
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risk to those with NCDs for marginalized communities including people liv-
ing in fragile and humanitarian settings with chronically weak health systems.
Building back better to achieve the 2030 Agenda for Sustainable Development
means that NCDs must be an integral part of whole-of-government COVID-
19 response and recovery efforts, as well as pandemic preparedness, with a
systemic focus on protecting those furthest behind.!
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4 Surveillance of NCDs
and their risk factors

Principles

Pascal Bovet, Nick Banatvala, Richard Cooper,
Leanne Riley

Noncommunicable disease surveillance is the ongoing systematic collection,
analysis, interpretation and dissemination of data to provide appropriate infor-
mation regarding a country’s NCD disease burden, including the main causes
of NCD mortality, the population groups at risk, morbidity, risk factors and
determinants, coupled with the ability to track NCD-related health outcomes
and risk factor trends over time. NCD surveillance is essential to support the
planning, implementation and evaluation of NCD prevention and control
efforts, particularly when it is closely integrated with the timely dissemination
of these data to those who need to know and act.

Surveillance and monitoring of NCDs enables patterns of health and disease
to be monitored in populations over time, which ensures the most relevant
public health and healthcare interventions can be prioritized, and then the
impact of these interventions to be measured. Surveillance therefore empow-
ers decision-makers to act more effectively by providing timely and useful
evidence (‘data for action’, ‘what gets measured gets done’) and to advocate for
the necessary resource for action.

Despite the importance of surveillance and monitoring, these activities are
often not prioritized and sufficiently resourced. Accurate data from countries
is vital to reverse the global rise in death and disability from NCDs. Currently,
many countries have little useable mortality data and weak NCD surveillance.
Surveillance is a core component of the health system, and it needs to be pri-
oritized as such. Data on NCDs need to be well integrated into national health
information systems, including routine capture of patient health information
status as part of patient management systems. Improving country-level surveil-
lance and monitoring continues to be a top priority in the fight against NCDs.

A surveillance framework that comprehensively monitors exposures (risk
factors and determinants), outcomes (morbidity and mortality) and health
system responses (interventions and capacity) is essential. Ideally, surveillance
should work towards capturing an agreed set of standardized indicators on
these components, using methods that are as practical, uniform and simple to
implement as possible, yet valid and accurate.

This chapter focuses on the principles of surveillance for NCDs, including
mortality, morbidity and the prevalence of risk factors. Many of the principles
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are also relevant for generating information on the public health response to
NCDs over time (e.g. national policies, plans of action, guidelines, health sys-
tem responses).

Surveillance enables policymakers to know the frequency and distribu-
tion of NCDs, risk factors and associated characteristics in their population in
order to monitor and inform prevention and control programmes and policy.
Information on current levels of NCD risk factors in the population also ena-
bles a prediction to be made on the NCD burden in the future and is important
for planning services and interventions given the often long interval between
current levels of risk factors and the occurrence of ill health (e.g. heart attack,
stroke, cancer).

WHO recommends that their Member States have systems in place for
generating reliable cause-specific mortality data on a routine basis, a compre-
hensive set of measures of NCD service quality and availability and for tracking
clinical health outcomes for the facility-based patient and programme moni-
toring of NCDs and that a suitable survey to assess NCD risk factors is done
every five years.! The results of these population-based surveys are essential for
countries to report against the WHO Global NCD Accountability Framework
(Chapter 35).

Key issues

Engage stakeholders. To ensure that the results from surveillance activities are
used to support the development of policy and programming, it is impor-
tant that key stakeholders (including community leaders) are involved in
the full process, from design to the dissemination of results. It is better to
collect small amounts of valid and useful data than collect larger amounts
of information that may be less reliable or of limited use.

Ensure robust governance. It is imperative that when data are being collected,
systems are in place to ensure participant confidentiality and information
governance, with agreement on how aggregated and disaggregated data
will be used.

Ensure enumerators (data collectors) are well-trained. Investing in the training of
those conducting surveys or those recording patient status is critical to
ensure that they understand the importance of collecting high-quality
data.?

Collect only those data that will be used. Ensuring clarity on the purpose of
each data item that is being collected is important in order not to waste
resources associated with the collection, storage, analysis and dissemina-
tion. Data obtained must be properly summarized and aggregated, along
with a description of the main findings and the implications for relevant
authorities, in a timely manner.

Ensure a high level of participation. Nonresponse (both through the inability to
make contact with survey participants or individuals that refuse to partici-
pate) has the effect of reducing the sample size from that required to draw



30  Pascal Bovet et al.

meaningful results and increases the risk of bias as nonrespondents (e.g.
those with illness or marginalized groups) may differ from respondents in
terms of characteristics measured.

Collect sufficient data to allow for disaggregation. Accurate prevalence surveys based
on random sampling require a relatively small number of participants,
often as little as a few thousands, even in large countries. Nevertheless, it
is important that data obtained from such surveys can allow for disaggre-
gation by socio-demographic variables when this is important for under-
standing the epidemiology and designing NCD prevention and control
programmes and policy. These variables include age, gender, urban-rural
divide, occupation and socioeconomic status.’

Disseminate findings. Publishing the results of population-based surveys and
aggregated data from patient and facility-based monitoring and civil and
vital registration systems in the peer-review literature is an important way of
increasing access to the work and provides a further layer of quality control.
e Total numbers for overall incidence (including mortality) and overall

prevalence (i.e. the total number of people with certain risk factors)
inform on the needs in terms of use of health services (e.g. numbers
needed to be treated and volume of services needed to treat them).
The total numbers of people with NCDs or with risk factors inevi-
tably (which are generally strongly associated with age) significantly
increase over time in most populations as the mean age and the size
of most populations increase over time (i.e. demographic transition),
even if the risk of a NCD or the age-standardized prevalence of a risk
factor is decreasing over time.

*  Rates provide a measure of the frequency with which an event occurs
in a defined population either over a specified period or at one point
in time. Rates can be used to describe either new cases of (or deaths
from) a particular NCD (incidence) or existing cases of a particular
NCD or risk factor (prevalence). Given that NCDs and most risk fac-
tors are strongly associated with age: age-standardized rates (i.e. rates
that have been weighted to a same standard age distribution)* are par-
ticularly useful as they can be directly compared over time in the same
population or between populations and inform about disease risk in
the population irrespective of age and size of the population.

Assessing NCD mortality and morbidity in the population

Assessing NCD mortality requires accurate information on the number and
distribution of deaths — including causes of death, usually obtained from well-
functioning civil and vital registration systems where the entire population is
covered and the system generates reliable, continuous and timely data on age-
and-cause-specific mortality. Monitoring NCD mortality can only be achieved
with reliable vital registration systems that count all deaths and reliably cer-
tify their causes. National initiatives to strengthen vital registration systems
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and cause-specific mortality are a key priority for many countries. Physicians
must be trained on the importance of completing death certificates. In settings
where many deaths are not attended by a physician, alternate methods, such
as verbal autopsy, may be used to complement data collected from death cer-
tificates. The global goal of high-quality mortality data will require long-term
investment in civil registration.

Assessing NCD morbidity also requires robust health information systems
capable of tracking the number and characteristics of those who are screened,
diagnosed and treated for an NCD. Good systems should routinely collect,
aggregate, analyze and report data on key NCDs including cancer, diabetes,
cardiovascular disease and chronic respiratory diseases, among others. The use
of a set of standardized indicators capable of tracking the cascade of screening,
diagnosis, treatment and control is important for improving NCD programme
responsiveness and effectiveness and for planning future service capacity. This
helps health care providers, facility managers, Ministry of Health staff and their
partners to better plan, target, tailor and scale interventions; assess whether
programmes are being implemented with quality; respond effectively when
they are not implemented as planned; and report on standardized global indica-
tors. The challenges for completeness and accuracy of data from these systems
include the need for the use of standardized criteria for diagnosis and standard-
ized indicator aggregation and reporting, along with the inclusion of data from
across all health facilities (including private sector providers). Such data may
not be representative of the entire population — with bias against those not
accessing health services, such as the poor, those in rural areas or those attend-
ing private health or other services that are not routinely included. Further,
generating and using morbidity data requires strict robust governance proce-
dures to be in place to protect the confidentiality and misuse of data.

Another source of morbidity metrics for the whole or part of the population
may be from population-based registries for specific conditions and diseases,
such as those for cancer and diabetes. Some morbidities will also need to be
derived from population-based surveys, e.g. hypertension and diabetes preva-
lence, due to challenges in capturing these metrics completely from patient and
program monitoring systems.

Assessing the levels of NCD risk factors in the population

Assessing levels of NCDs risk factors in the entire population is impractical,
and therefore surveys that sample a scientifically selected sample of the popula-
tion of interest are used. It is crucial that eligible participants are scientifically
selected from the whole population in order to provide data that can be extrap-
olated to the whole population concerned. School-based surveys can provide
population-based estimates among children and adolescents where there is a
high level of school attendance. Assessing risk factors based on those accessing
health care services is unlikely to provide accurate estimates across the whole
population.
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There are several types of surveys to assess risk factors in the population.

They include:

Health examination surveys where eligible participants are requested to attend
survey centres. Levels of participation are variable and can be as low as 30%
in some settings (e.g. high-income countries). Low attendance can result
in biased estimates, but this can be partly compensated (e.g. by weighing
crude results to the expected distribution of the population in relation to
some variables, such as education or income).

Household-based surveys require household visits and therefore need significant
resources (e.g. travel to people’s homes, availability of portable equipment,
access to a secluded place to conduct the survey).

Phone- and internet-based surveys are increasingly used as they can require fewer
resources. Challenges include obtaining contact details for eligible par-
ticipants, bias towards those who have access to fixed and mobile phones
and computers, and low response rates. Physical measurements (e.g.
height, weight and blood pressure) rely on participants providing accu-
rate information. In addition, participants may not respond to unsolicited
calls, although participation can be substantially improved if incentives are
provided.

Surveys based on electronic health records enable the rapid, up-to-date, inexpensive
and ongoing collection of large amounts of information (risk factors, clini-
cal and laboratory, etc.). If information is available at the entire (or nearly
entire) population level (‘whole of population surveillance’), prevalence
estimates can be inferred to the entire population, e.g. national health
systems in the UK, Spain, Denmark, Korea® or from health care provid-
ers (e.g. health and medical insurance companies). As electronic health
records are increasingly used in many countries, surveillance of NCD risk
factors based on electronic records is likely to be used more widely in the
future. Health data can also be linked with other electronic databases (e.g.
medical prescriptions, social services, etc.), which can provide useful infor-
mation on NCD control rates and health services use and efficiency and,
possibly, assist with effective real-time prevention and control measures at
the population and health care levels. Challenges include information only
from those accessing health services, which may not be representative of
the whole population.

Surveys of the capacity of health systems to
perform NCD surveillance and of the health
response to NCD prevention and control

A variety of surveys and/or tools exist for assessing issues that do not directly
assess NCD outcomes in the population but are indirectly linked with surveil-
lance. This includes surveys of the capacity of the health system to perform sur-
veillance tasks, funding available for surveillance tasks, the existence of units/
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sections for performing surveillance tasks, etc. Surveys of the public health
response to NCDs assess governance, implementation of policies and strate-
gies in a country to address NCDs and their risk factors in the population, the
health care response for NCD service delivery and the management of NCDs.*

Notes

1 Noncommunicable Diseases Progress Monitor. WHO, 2020.

2 Croome A, Mager E Doing research with enumerators. Nairobi: Oxfam, 2018.

3 GBD 2017 Causes of Death Collaborators. Global, regional, and national age-sex-spe-
cific mortality for 282 causes of death in 195 countries and territories, 1980-2017:a sys-
tematic analysis for the Global Burden of Disease Study 2017. Lancet 2018;392:1736-88.

4 Ahmad OB et al. Age standardization of rates: a new WHO standard. GPE Discussion
Paper Series: No.31. WHO, 2001.

5 Carstensen B et al. Components of diabetes prevalence in Denmark 1996-2016 and
future trends until 2030. BMJ Open Diabetes Res Care 2020;8:¢001064.

6 Assessing national capacity for the prevention and control of NCDs: report of the
2019 global survey. WHO, 2020.
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Selected tools
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Chapter 4 describes the purpose of NCD surveillance and its underlying prin-
ciples. This chapter describes examples of tools that are commonly used includ-
ing those developed by WHO.!

Assessing the prevalence of risk factors

These instruments require eligible participants to be scientifically selected from
the population so that the results are generalizable. Data are obtained from
standardized questionnaires and, in some cases, include a physical examina-
tion and/or biochemical measurements. Findings may be reported as crude or
age-standardized estimates (see chapter 1 on the global burden of NCDs) and
can be presented according to age, sex, income, education or other categories.
There is a range of ethical considerations when collecting data through surveys?
and they should be reviewed and approved by the relevant ethics commit-
tee/institutional review board, which will address, among other issues, that
data management systems are in place to protect participants’ privacy and that
participation includes informed consent. It is imperative that those involved
in surveys received adequate training and that support is on hand for those
conducting the survey.

The WHO STEPwise Approach to NCD Risk Factor Surveillance (STEPS) has
been developed to collect, analyze and disseminate responses to a set of ques-
tions on the key behavioural risk factors including alcohol and tobacco use,
physical inactivity, unhealthy diet, along with the history of selected NCD
conditions (Step 1); physical measures to assess the main biological risk fac-
tors such as overweight and obesity and raised blood pressure (Step 2); and
biochemical measures of blood glucose, cholesterol and urinary sodium and
creatinine (Step 3) among those aged 18—69 years. Where resources are avail-
able, an expanded set of measurements are available for each step. STEPS can
be expanded to cover other public health priorities with additional add-on
modules, including cervical cancer, objective measurement of physical activity,
tobacco policy, oral health, mental health, sexual health, eye and ear health,
and violence and injury. Countries can choose to add variables of local rel-
evance. Scientific sampling of eligible participants is typically by clusters, e.g.

DOI: 10.4324/9781003306689-6


https://dx.doi.org/10.4324/9781003306689-6

Surveillance — tools 35

across regional, district and household levels. STEPS requires data collectors to
visit the homes of participants for conducting Steps 1 and 2, and Step 3 (the
latter being usually conducted in health centres or special study sites). All the
tools required for STEPS are readily accessible, including those for electronic
data entry on mobile devices, which allows rapid data analysis and generation
of reports. Surveys should be repeated at regular intervals (e.g. every 5-10
years). While STEPS requires resources, the information it provides means it is
important that these are seen as a priority. STEPS surveys have been conducted
in many countries for more than 20 years, with many countries having under-
taken repeat surveys to determine trends over time and to enable comparisons
with other countries. Data from these surveys are included in the WHO NCD
microdata repository.” Results are often disseminated widely through WHO
publications, peer-reviewed journals, and data are included in a range of global
public health databases.

The Global School-based Student Health Survey (GSHS) is a collaborative sur-
veillance approach led by WHO that allows countries to assess behavioural
risk and protective factors in ten core areas (alcohol, drugs, dietary behaviour,
hygiene, mental health, physical inactivity, sexual and reproductive health,
tobacco, violence, bullying and injury) among school-going adolescents aged
13 to 17 years.! Because the survey is based on a scientifically selected sample
of schools and classes in the whole country or a country sub-region, the GSHS
is a relatively low-cost survey, which uses a self-administered anonymous
questionnaire. Physical measurements of height and weight are also included
in calculating students’ body mass index (BMI). Expanded sets of questions
are available for each module, and additional country-specific questions about
other topics of unique importance or interest can be added. Answer sheets can
be rapidly scanned, with an automated analysis of results. GSHS can be con-
ducted over a few days or weeks (after a preparation period). As with STEPS,
GSHSs have been conducted once or several times in many countries, reports
are widely available and data are included in a range of global public health
databases. Data from these surveys are included in the WHO NCD microdata
repository.

The Global Youth Tobacco Survey (GYTS), developed by WHO and the US
Centers for Disease Control and Prevention, is a self~administered school-
based survey of those aged 13 to 15 years. It is designed to monitor tobacco
use among youth and to guide the implementation and evaluation of tobacco
prevention and control programmes.> GYTS is based on a scientifically
selected sample of schools and classes. GYTS is an important tool to assist
countries design, implement and evaluate tobacco control demand reduction
measures.

The Health Behaviour in School-aged Children Survey (HBSC) is a cross-
national study led by the WHO Regional Office for Europe. It is a collabo-
rative cross-national study, initiated in 1982, which is conducted every four
years in more than 40 (mostly European) countries. The study aims to gain
insight into the well-being, health behaviours and social of 11-15-year-old
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adolescents.® Summary and raw data are available on NCD risk factors. Reports
are widely available.

Many countries have developed national surveillance tools that focus on
or include NCD risk factors. These surveys may include a physical exami-
nation (e.g. the US National Health and Nutrition Examination Survey
[NHANES]),” the Korea National Health and Nutrition Examination Survey),
done by telephone (e.g. Switzerland Health Survey) or through the internet
(e.g. Constance in France). As for all surveys, it is essential that samples of the
eligible participants accurately represent the whole population. Population-
based cohort studies are an alternative way to obtain information data, but the
results can be difficult to extrapolate to the whole population for reasons that
include selection and other biases. In some countries (e.g. Spain, Denmark),
health and medical data (including on NCDs and their risk factors) are collated
electronically from all healthcare providers, which provides a form of ‘whole
population surveillance’, given that the majority of the population attend
health care centres at some point in time.

Measuring NCD events

Tracking NCD events in the population is complex and resource-demanding
and requires the ability to identify and report all (or nearly all) deaths and new
events of NCDs. This requires access to deaths in public and private health
services as well as those outside health centres across all parts of the country and
that the causes of disease/death are assessed in a standardized manner (e.g. the
WHO International Classification of Diseases) with a reliable knowledge of the
main cause of illness/death among possibly several comorbidities (e.g. whether
the death was due to a stroke or to a pulmonary infection). Clearly, there are
some events that are likely to be described more accurately than others.

National civil registration and vital statistics. Data capable of reporting cause-
specific mortality in the population rely on death certificates in which the
primary, secondary and associated causes of death are systematically recorded
and are, ideally, completed by healthcare professionals that either attended the
death or knew the medical history of the deceased. Overall, less than half of all
deaths in the world are registered with their cause and even when death cer-
tificates are available, the cause of death is often unreliable. It is important that
those certifying deaths received training on completing meaningful returns.®
Calculating mortality rates also requires the size and age distribution of the
entire population to be known.

Demographic surveys assess incidence (mortality and, to some extent, morbid-
ity), typically in definite geographical areas populated by a few thousand or
hundreds of thousands of people. Health officers visit each household at regular
intervals (e.g. every six months), with the cause of death determined by verbal
autopsies that enable the likely cause of death to be established.

Disease registries are available in some countries where resources are avail-
able. They can be either population-based or hospital-based. Population-based
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cancer registries are used to determine cancer patterns among various populations
or sub-populations, monitor trends and improve patient care. Registries also exist
for other chronic diseases (e.g. stroke, heart diseases, kidney disease, hyperten-
sion, diabetes, inheritable conditions) and are generally established at hospital
and/or primary health care levels: their main focus is to improve patient care.

Patient record systems are used to collect, store and report clinical information
important to the delivery of NCD-related patient care and are an important
source of data for those accessing health services regarding NCD diagnosis,
management and care. A comprehensive set of reliable measures of service
quality, service availability and clinical health outcomes for the facility-based
patients and programme monitoring for NCDs, as well as practical and simple
digital reporting tools, can address gaps in monitoring. WHO has developed
a set of indicators to support standards-based data recording and reporting in
health facilities at the primary care level in low-resource settings, and related
tools to integrate these indicators are currently being piloted for inclusion, such
as DHIS2 (District Health Information Software, developed by the Health
Information Service Provider [HISP]| global network, led by the University
of Oslo)? and other health information management system/electronic patient
record platforms.!” A key challenge is that these data are often not fully rep-
resentative of population health (as they only reflect people who access health
services) and may be incomplete or of uneven quality.

Assessing services for NCDs

The Service Availability and Readiness Assessment (SARA) tool was devel-
oped by WHO and the US Agency for International Development (USAID). "
It is designed to assess and monitor health services availability and readiness
and provides information to support the planning and managing of a health
system. Data collected include information on the availability of key human
and infrastructure resources and the availability of basic equipment, basic
amenities, essential medicines and diagnostic capacities (around NCDs and
other health issues). Countries have also developed their service assessment
instruments.'?

Surveillance tools for measuring progress against the WHO
Global NCD Action Plan indicators

Examples of tools that countries can use to measure indicators in the WHO
Global NCD Action Plan are shown in Table 5.1.

Challenges when it comes to obtaining high-quality data from NCD risk
factor surveillance include: (i) governments and their partners not prioritizing
this area of work sufficiently with inadequate integration of NCD risk factor
surveillance into national health information systems; (ii) the often high turno-
ver of personnel involved in surveillance; (iii) the lack of resources available
at the country level to support surveillance activities with weak infrastructure
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Table 5.1 Surveillance tools to measure progress against the WHO Global NCD Action

Plan indicators®

Element Target

Indicator

Examples of
surveillance tools

Mortality and morbidity

Premature 1. A 25% relative
mortality reduction
from NCDs. in mortality

from CVD,
cancer, diabetes
or chronic
respiratory
diseases.

Behavioural risk factors

2. Atleasta
10% relative
reduction in
the harmful
use of alcohol,

Harmful use of
alcohol.

as appropriate
within the
national context.

Physical 3.

inactivity.

A 10% relative
reduction in

the prevalence
of insufficient
physical activity.

Salt/sodium 4.
intake.

A 30% relative
reduction in
mean population
intake of salt/
sodium.

1. Unconditional
probability of dying
between the ages of
30 and 70 from CVD,
cancer, diabetes or
chronic respiratory
diseases.

2. Cancer incidence, by
type of cancer, per
100,000 population.

3. Total alcohol per
capita (aged 15+ years
old) per year (litres of
pure alcohol).

4. Prevalence* of heavy
episodic drinking in
adolescents and adults.

5. Alcohol-related
morbidity and
mortality in
adolescents and adults.

6. Prevalence of
insufficiently
physically active
adolescents (<60
minutes of moderate
to vigorous intensity
activity daily).

7. Prevalence* of
insufficiently
physically active adults
(<150 minutes of
moderate-intensity
activity per week, or
equivalent).

8. Mean* population
intake of salt per day
in adults.

National civil
registration and
vital statistics
capable of
reporting cause
of death, verbal
autopsy tools,
DHS, etc.

Population censuses
are also needed.

STEPS, NHS,
GSHS, DHS and
similar surveys
(with or without
examination).

Idem (as for
alcohol). Surveys
must include
physical activity
at work, at
home, for
transport and
during leisure
time.

Idem. Biological
samples are
needed if spot or
24-hour urine
samples are
taken.

(Continued)
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Element Target Indicator Examples of
surveillance tools
Tobacco use. 5. A 30% relative 9. Prevalence of current Idem.
reduction in the tobacco use in
prevalence of adolescents.
current tobacco  10. Prevalence* of current

use in adults.
Biological risk factors
Raised BP. 6. A 25% relative
reduction in
the prevalence
of raised BP
or contain the
prevalence
of raised BP,
according
to national
circumstances.
Halt the rise
in diabetes and

obesity.

Diabetes and 7.
obesity.

11.

12.

13.

14.

15.

16.

17.

tobacco use in adults.

Prevalence* of raised
BP in adults (>140/90
or treatment) and
mean systolic BP.

Prevalence* of raised
BP/diabetes in adults
(glucose 7.0 mmol/1
(126 mg/dl) or
treatment).
Prevalence of
overweight and
obesity in adolescents
(WHO growth
reference).
Prevalence* of
overweight and
obesity in adults (BMI
225 kg/m” and 2

30 kg/m?).
Proportion* of total
energy intake from
saturated fatty acids in
adults.

Prevalence* of

adults consuming <5
servings (400 g) of
fruit and vegetables
per day.

Prevalence* of

raised cholesterol in
adults (=5.0 mmol/1
or 190 mg/dl); and

mean* total cholesterol

concentration.

Idem. Physical

measurements of
BP are needed
(self-reported
values are not
accepted).

Idem. Biological

measurements
of blood glucose
and physical
measurements
of height

and weight

are needed.
(self-reported
values are not
accepted).

Idem.

(Continued)
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Table 5.1 (Continued)

Element Target Indicator Examples of

surveillance tools

National systems response
Drug therapy to 8. At least 50% of  18. Proportion of persons Idem. Patient record

prevent heart eligible people aged 240 years with systems.
attacks and receive drug 10-year CVD risk
strokes. therapy and 230% receiving

counselling to drug therapy and

prevent heart counselling for

attacks and hypertension or

strokes. diabetes.

Essential NCD 9. An 80% 19. Availability and SARA, other
medicines availability of affordability of quality,  facility-based
and basic affordable basic safe and efficacious surveys.
technologies technologies essential NCD
to treat and essential medicines, including
major medicines to generics, and basic
NCDs. treat major technologies in both

NCDs in both public and private
public and facilities.

private facilities.

*Age-standardized.

CVD: cardiovascular disease; BP: blood pressure, BMI: body mass index, adults: persons aged 18+
years. DHS: demographic health survey.

a Noncommunicable diseases global monitoring framework: indicator definitions and specifications.

(e.

WHO, 2014.

g. travel and transport systems) that make household surveys difficult, weak

country capacity in data management, analysis and report writing; and (iv) out-
of-date sampling frames and lack of geographical accessibility of some areas in
some countries."

Notes
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