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Obesity is a truly global challenge, with rising prevalence across all regions in the world.
In the Science of Obesity series, we explore common misconceptions around obesity
and show how an all-of-society approach is necessary to prevent and manage this
complex and chronic disease.

This booklet is a collection of four written articles that explain the key underlying
drivers of obesity and address misconceptions. The series also contains two videos and
two audio articles, further exploring these themes.

Science of obesity booklet contents:

1. What is obesity and why does it matter?

Despite the scientific evidence that demonstrates otherwise, obesity is commonly
misconceived as being a result of poor choices made by individuals. In this opening
article of Economist Impact’s Science of Obesity series , we explore the various and
interconnected web of factors that influence obesity and discuss why they matter.

2.0besity: the role of genetics, biology and physiology

In this article, we look at the specific role that biology and genetics have in overweight
and obesity. We also explore the complex interplay of our body’s systems and the
external environment. See the rest of Economist Impact’s Science of Obesity series for
more about the role of the social, cultural and built environments we live in (the social
determinants of health) and the mental health aspects of obesity.

3.Social determinants of health and obesity

In this article, part of Economist Impact’s Science of Obesity series, we explore

the concept of “social determinants of health” and explain the role that it plays in
impacting obesity. There are widespread misconceptions that obesity is a consequence
of individual choices. The reality is quite different. It is important to recognise that
broader environmental factors, such as the social contexts that people are embedded
in and the neighbourhoods that they reside in, play an important part in influencing
obesity outcomes.

4.Mental health aspects of obesity

In this article, part of Economist Impact’s Science of Obesity series, we explore the
mental health consequences of obesity which are associated with health implications
and impaired quality of life, including the effects of weight stigma on wellbeing. All
of the articles in this series address the myths around obesity, stressing that it is the
underlying interplay of the socioeconomic environment alongside our genes and
biology—rather than poor self-discipline— that drives obesity. A whole-of-society
approach is needed to reverse this complex public health concern, with a focus

on upstream drivers such as the societal and policy environment, and not just the
downstream, individual effects.
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What is obesity al
why does it matter?

What is obesity?

In 2020, nearly 1 billion people around the world were living with obesity." There are

no signs that rates are stabilising in any country, let alone falling. The World Obesity

Federation estimates that by 2035 this figure will continue to rise, with half of the
world’s population living with overweight or obesity (Figure 3).'

Most worrying is the number of children and adolescents with obesity, as this is likely
to continue into adulthood. Whereas in 1975 less than 1% of all children aged 5-19
were affected by obesity, that figure is now 8-10% and is predicted to rise to 18-20% by
2035."2Obesity levels rose more quickly than predicted during the covid-19 pandemic,
especially in children under five years old.?

“There is no country in the
world in which obesity is
not a significant problem.”

Professor Arya Sharma, Founder of Obesity Canada
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Obesity definition

Obesity is defined by excessive fat that can impair health.# It is a complex
disease resulting from a combination of genetic, social, psychological and
environmental factors. According to European guidelines, obesity is crudely
measured using a body mass index (BMI, derived from an individual's mass and
height) greater than or equal to 30 kg/m? in adults. Lower BMI cut-off points

of 27.5 kg/ m? apply to some ethnic groups (such as South Asian and Middle
Eastern populations). In children under the age of five, obesity is weight-for-
height greater than 3 standard deviations above the World Health Organisation
(WHO) Child Growth Standards median.*For children aged 5-19, it is 2 standard
deviations above the WHO Growth Reference median.*

The WHO has classified obesity as a chronic disease.* It is now considered to be an
epidemic with multiple, complex causes including inequalities and social determinants
of health, and is not simply due to an individual’s lack of willpower.*

Figure 1: Estimates of obesity prevalence in adults (BMI=30 kg/m?) °
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Why does obesity matter?

The burden of obesity for an individual is immense. Overweight and obesity account
for more than 1.3m deaths globally each year and are linked to more deaths worldwide
than underweight.®” Obesity is directly linked to at least 38 noncommunicable
diseases (NCDs) including diabetes, hypertension, cardiovascular disease, chronic
kidney disease, metabolic dysfunction associated fatty liver disease, osteoarthritis,
depression and 13 types of cancer.® These conditions are often interlinked, increasing
the risk of simple multimorbidity (two conditions) and complex multimorbidity (four or
more conditions), with higher risks for people with more severe obesity.?Indeed, after
increasing age, obesity is the second predictor of covid-19 complications or mortality.
Having multiple conditions reduces individuals’ quality of life and puts a strain on
healthcare resources.

Childhood obesity is linked to lower self-esteem, poorer school performance,
bullying and poorer health, including metabolic disorders such as type 2 diabetes."
In 2021 around 41,600 new cases of type 2 diabetes were diagnosed in children and
adolescents worldwide." This is particularly alarming because type 2 diabetes is
preventable and leads to earlier complications when it develops in childhood.™

The World Obesity Federation predicts that the continuing rise in overweight and
obesity is likely to cost at least US$4.3trn by 2035 in terms of global direct healthcare
costs (treatment costs for obesity and associated diseases) and indirectly through lost
employment, early retirement and premature death.! There are clear individual, social
and economic cases for investing in obesity prevention and management today to
reduce these future costs.

“Inthe last 30 years,
we’ve seen obesity
rates skyrocket.

We are truly facing a
public health crisis.

Dr David Sarwer, Director for Obesity
Research and Education, Temple University




What are the misconceptions around obesity?

The traditional view that obesity is due to lack of individual responsibility needs
to be dispelled, as it does not take into account the many physiological, biological,
genetic, social, cultural and environmental factors that may affect someone’s risk of
developing obesity. This inaccurate and simplistic view is also stigmatising, leading to
discrimination.’ ™

For instance, globally our environment is becoming increasingly obesogenic—in
other words, more and more it facilitates obesity.” Advertising and marketing have
influenced social and cultural norms around food and drink in many societies,
including by normalising fast-food consumption and promoting the consumption of
unhealthy foods. Technological and digital advances have led to more sedentary jobs
and pastimes. We explore the role of these broader social determinants of health in
impacting obesity in a separate article in the Science of Obesity series.

Interventions that are aimed at supporting individuals to change their diet and increase
physical activity tend to follow a pattern of weight loss, plateau then progressive
weight regain.™'® One reason for this is that hormonal changes that influence appetite
regulation occur in the body as a defence mechanism, making further weight loss more
difficult.”™® We explore the role that biology plays in influencing obesity outcomes in
another article within this series. Encouraging people living with obesity to focus on
making sustainable, positive changes to their diet quality and physical activity whilst
seeking guidance and support from healthcare professionals can be more beneficial
and motivating than focusing solely on weight loss as an indicator of “success” or
“failure”.®Also, as one study puts it, “long-term benefits require long-term attention”,
so people living with obesity who are making such lifestyle changes require sustained
support.” All people living with obesity also require access to obesity prevention and
management services.”

“Our behaviour is so
strongly influenced
by these external
environmental
variables that are
beyond our control.”

Dr David Sarwer, Director for Obesity
Research and Education, Temple University
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A common misconception is that reducing one’s caloric intake and becoming more
active is a “one size fits all” solution for treating obesity. However, the reality of the
matter is that there is substantial evidence showing that obesity is influenced by
various drivers that lie outside of an individual’s control. For instance, on a biological
level, the body’s innate physiological response can play a significant role in defending
against weight loss. On a broader societal level, environmental factors such as a

lack of access to affordable healthy food options or limited opportunity to safely

and affordably engage in physical activities can influence obesity outcomes.™ Policy
interventions must recognise the role of factors outside of an individual’s control if
they are to effectively address obesity rates.

What has been done so far and why hasn’t it worked?

The WHO officially recognised obesity as a global epidemic in 1997. Efforts since
then could be described as well-intended but inadequate at a national and global
level. No country is on track to meet the two Sustainable Development Goals most
relevant to obesity—reducing premature mortality from NCDs by a third and ending
malnutrition (wasting and overweight) in children under 5 by 2030.4 Without tackling
obesity, these targets will not be met.* One explanation for why these efforts may
not have worked so far is because they fail to address the key societal and cultural
factors that determine food choices and activity levels, says Arya Sharma, professor of
medicine at the University of Alberta, Canada.

The WHO Acceleration Plan to Stop Obesity focuses on supporting 28 countries across
the six WHO regions to adopt a range of evidence-based, multi-sectoral strategies.* The
idea is to share learnings, refine interventions and roll them out to other, comparable
countries. However, only a handful of the proposed policy interventions have been
prioritised by these countries in their obesity plans so far (Figure 2).

“But what is stopping us from effectively
treating obesity as a chronic disease?
One is certainly cost, the other is the
ideology that obesity is largely under a
person’s control and only requires some
will-power to overcome.”

Professor Arya Sharma, Founder of Obesity Canada




Figure 2: Number of frontrunner countries prioritising each obesity
intervention category identified by the WHO*
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In 2023 the WHO launched a new framework for the health system component of the
Acceleration Plan to Stop Obesity that highlights the need for management of obesity
as a chronic disease that requires sustainable universal health coverage for obesity
management before comorbidities occur.”

To advance obesity primary prevention efforts, UNICEF advocates for an integrated,
whole-systems approach based on:?°

« promoting healthy diets for children and adolescents through clearer messaging and
education, plus access to healthier food at school, home and in the community;

« regulating the food and beverage industry to restrict marketing unhealthy foods to
children and require clear front-of-packaging labelling and sugar taxation;

« promoting physical activity in the school curriculum, as well as better urban design ﬁ -
and transport infrastructure.




The question remains, why are interventions that are evidence-based, impactful and
cost-effective not being implemented? “The solution to the obesity epidemic is
political will, a plan of action and the resources and commitment to deliver,” says
the WHO. However, the poor uptake of evidence-based policy interventions suggests
that further action is needed, even in countries considered global frontrunnersin
addressing obesity.*

“This is not an area where there is one
single thing that will solve it. It is an
area where a whole set of approaches
need to happen in concert.”

Dr Sara Bleich, Professor of Public Health Policy, Harvard University

Figure 3: Global overweight and obesity 2020-2035 4 billion
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Source: https://data.worldobesity.org/publications/WOF-Obesity-Atlas-V5.pdf

What do we need to do next?

Obesity-related policy would support progress towards 13 out of the 17 Sustainable
Development Goals, including those relating to health, climate change, sustainability,
equality and poverty.”’ However, progress towards advancing obesity prevention and
management will require strong and sustained political commitment.
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“There’s often not the political will to
implement evidence-based policies
that are going to make a difference.”

Dr Sara Bleich, Professor of Public Health Policy, Harvard University

» No single sector or actor alone can address the obesity challenge. In order to halt
rising obesity rates globally, obesity management and prevention cannot continue
to be the sole responsibility of health ministries. Rather, a coordinated approach
involving multi-sectoral engagement and action will be necessary to achieve
meaningful reductions in obesity rates.

« The impacts of obesity are felt by society at large, so we all share a joint responsibility
to tackle this issue. The downstream societal impacts of tackling the obesity epidemic
cannot be understated. Reimagining obesity-related policy interventions as an
investment to reduce the predicted US$4.3trn costs of obesity, rather than seeing
them as a cost today, would also help to achieve necessary political buy-in and long-
term, sustained commitment. %2

« There s a pressing need to correct the pervasive misconception that obesity is a
matter of individual responsibility. Doing so would enable us to address obesity
in a way that is effective and sustainable for individuals, societies and the planet.
There is no quick or easy answer, but the world cannot afford not to act through a
combination of policy, education and healthcare improvements.

« Given the complex drivers of obesity and its broad impacts, it is clear that prioritising
a whole-of-government and whole-of-society response will be needed to reverse
rising obesity rates because obesity impacts the whole of society.

“We have exhausted personal
responsibility. We need to change
the global food environment.”

Dr Uku Vainik, Associate Professor, Institute of Genomics, University of Tartu

Overweight and obesity
is likely to cost at least

$4.3 trillion

by 2035 in terms of global
direct healthcare costs

Source: https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2023'
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Obesity: the role
of genetics, biology
and physiology — «

How is food intake regulated?

The human brain and body has evolved a finely tuned system to balance energy
intake and expenditure (and, ultimately, body weight) to enable us to deal with
disease, feast or famine. In this article, we explore this system to understand the
implications for how and why people develop obesity.

This complex, dynamic system consists of three systems that work together:!

« The homeostatic system—we are not consciously aware of the brain processing
hormonal and nerve feedback from organs such as the stomach and gut that
regulates our energy intake and expenditure. This feedback stimulates chemical
pathways in the brain, making us feel hungry or full, and affects our metabolism.
These processes are also linked to the hedonic system.

« The hedonic system—this system is largely unconscious. Our senses (smell, sight,
texture, hearing and taste) stimulate the brain to release chemicals such as dopamine
that are linked to pleasure.

Executive function (cognitive decisions)—executive function is where conscious
decisions are made. Theoretically we are able to override our natural hunger or
desire to eat certain foods, but it takes a constant effort to counter the underlying
biological processes of the homeostatic and hedonic systems.

Problems and disruptions in any of these three systems can make people more likely
to develop obesity. The way that these systems work together is explained in Figure 1.
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Figure 1: How food intake affects our brain (Adapted from Campos et al. 2022)*
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How are our genetics
linked to these systems?

There are over 1,000 gene variants associated with obesity.?

Each variant has a small effect, but they add up when a ¢ ¢

person has several of them, predisposing that individual to
obesity (polygenic obesity).? Itis rare that someone has a

single genetic defect that affects a key hormone within the “Y()u can try and
homeostatic system, causing obesity—only around 5% of 0 4
people with obesity have this type of “monogenic obesity”.? tﬂCk the hedonlc
However, genetics does not fully explain the rise in obesity System, but you

over the past 40 years, a period that is too short for genetic y = 99
mutations to have evolved across populations, neither can t glve Up fOOd-

does it explain variation across different socioeconomic
groups. What has changed is our sociocultural and food
environment.* Research has shown that high-fat diets
can disrupt both the hedonic and homeostatic systems,
highlighting how the biology of our bodies is affected by
the environment that we live in.>

Professor Arya Sharma,
Founder of Obesity Canada




“There are differences in genetic predisposition.
If | expose people to the exact same diet and
exact same level of physical activity, some
people will gain weight and some won't.”

Professor Arya Sharma, Founder of Obesity Canada

Can we influence our genetic make-up?

When multiple genetic variants combine to make an individual more susceptible to
obesity, they can cause metabolic changes that:®

conserve energy, increase the tendency reduce the ability
burning fewer calories to store fat to burn fat for energy

Although we cannot change our genes, we can influence the level of “gene
expression’—the way your body reads and uses the gene sequence—termed
“epigenetics”. For example, eating a high-fat diet can change the function of the finely
tuned pathways in the homeostatic system in as little as a week.> However, we can also
positively influence gene expression in fat cells, skeletal muscle and the liver through
exercise.” So although genetics affect our predisposition to developing obesity, it is not
an unavoidable certainty.

Why it isn’t as easy as fewer calories in,
and more calories out

Though it is easy to think of obesity as the outcome of an imbalance between energy
consumption and expenditure, it is not so simple. Our individual biology, genetics and
our environment interact to influence our weight (see Figure 2).8

Our basal metabolic rate—the calories that a person’s body needs for basic functions—
is determined by our body weight, gender, age and genetics.? This is largely beyond
voluntary control. One famous study saw 16 people fed an excess of 1,000 calories per

“We see individuals who have a genetic
predisposition to obesity, where
the disease goes back generations.”

Dr David Sarwer, Director for Obesity Research and Education, Temple University
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day—by the end of eight weeks some had gained 4kg whilst others only gained 0.5kg,
highlighting how differently their bodies responded to the same conditions.?

Weight management is challenging because the body’s systems change in response to
our weight. Weight loss is difficult to sustain because the body perceives famine, and
its systems compensate in terms of how it uses energy to “protect” us, making it easy

to regain weight.* Whereas when we gain weight our metabolic needs increase, so our
homeostatic system sends chemical signals telling us to eat more. We then get used to
this increase in consumption and so the cycle continues. There is also some evidence
that losing weight causes changes to the chemical signals in our body associated with
appetite—for example, increases in feelings of hunger that do not return to pre-weight-
loss levels even after a year.

Figure 2 shows the different influences on our energy expenditure and highlights how
daily activity throughout the day has a greater effect than exercise.® Hence, sedentary
jobs have a big impact on weight management because they keep us still for long
periods when we might otherwise be moving.

Figure 2: Influences on energy expenditure (Adapted from von Loeffelholz et al. 2022)%
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*Thermic effect of food refers to the increase in metabolic rate that occurs after a meal.
The basal metabolic rate is the metabolic rate during rest, while the person is awake.




“We still have a tremendous amount
of work to do to re-design our environment
in away that promotes health and
sustained weight control over time.”

Dr David Sarwer, Director for Obesity Research and Education

What is the physiological impact of obesity?

Obesity is not just excess body weight—the World Health Organisation (WHO) defines
it as a “‘chronic complex disease defined by excessive adiposity [body fat] that can
impair health”, and the World Obesity Federation characterises it as a “chronic relapsing
disease process”.*'? Storing fat is a normal part of a healthy body’s function; issues arise
when there is excess body fat. When we have excess fat, the fat cells become enlarged
and accumulate around organs, causing inflammation and hormonal imbalances, which
contribute to a host of chronic conditions.*™

These physiological changes can lead to the body becoming resistant to insulin and
the individual developing type 2 diabetes.*' In addition, inflammation and high
cholesterol in the blood stream contribute to the development of cardiovascular
diseases.* Obesity can also result in mechanical issues in the body, such as back pain,
osteoarthritis and sleep apnoea.’ Figure 3 maps out how some of the physical impacts
of obesity can lead to other conditions.*




Figure 3: The relationship between obesity and other key chronic conditions
(Adapted from Bray et al. 2017)*
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Obesity can directly cause other health conditions, but it also indirectly affects how
straightforward those conditions are to manage. In the case of cancer, obesity is a risk
factor for developing breast cancer and is associated with a poorer prognosis—the risk
of death is more than doubled for women with a BMI of 40 kg/m? or more.”®
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What needs to be done? !
\
We see the complex ways in which our individual biological systems, genetics and -
environment interact in ways that can be damaging to our health. It is clear that only \
AN

advising people with obesity to diet and exercise is setting them up to fail. The global - ~
rise in obesity looks set to continue unless we make some radical changes.

« Tackling misconceptions and increasing overall understanding of the biology -
of obesity is critical to policymaking. The drivers of obesity are complex and -
interconnected, and understanding the biological processes involved in obesity can
support the design of policies that provide long-term support for people living with
obesity that is sustainable and evidence-based. Recognising obesity as a disease - e
in its own right (rather than as a risk factor) would further support addressing it
alongside other chronic conditions.

« Along-term and sustainable whole-of-government and whole-of-society response
is needed. To prevent and manage obesity, there is a need for investment of money
and political will across the whole of government and whole-of-society —not just
health ministries.

« Policy needs to reflect all drivers of obesity and not just focus on individual-level
action. This involves implementing policies and initiatives to reduce our obesogenic
environment and address the social determinants of health. This includes the food
and drink industry, transport, leisure, and employment practices. These are not new
ideas—the WHO and the World Obesity Federation have set out clear strategies,
but uptake has been inadequate so far.

“We know what works and what
doesn’t work and yet a lot of our
policy is still at its heart focused on
individual-level interventions.”

Dr Sara Bleich, Professor of Public Health Policy, Harvard University
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Social determinants
of health and obesity

Obesity—ignore the wider environment at your peril

Shockingly, obesity rates have nearly tripled since 1975." The common misconception

is that individuals are to blame for developing the disease through choices they

make. However, in reality, obesity is driven by a complex combination of genetic and
biological factors and our broader socio-economic environment, all of which are largely
out of individuals’ control. The effect of genetic and biological influences on obesity is
explored elsewhere in the Science of Obesity series.

In this article, we focus on the social determinants of health—those environmental
and societal conditions that affect people’s health, greatly restrict and reduce personal
choice, and can increase the risk of obesity.2

How social determinants of health impact obesity

Social determinants of health are the environmental conditions of where we are born,
live, work, play, worship and age that have an impact on our health and quality of life.2
The impact of social determinants of health can be seen globally. It has been estimated
that they impact 50% of the variation in health outcomes in the US.3 For instance,
there is extensive evidence that social factors, such as education, employment status
and income level, can have a considerable impact on how healthy an individual is.

The lower an individual’s socio-economic status, the greater their risk of obesity.*

The social determinants of health broadly fall into six categories that are
fairly universal (Figure 1).2

“What is driving us to overeat, what is
driving us to be physically inactive
is really our broader social environment.”

Dr Sara Bleich, Professor of Public Health Policy, Harvard University
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Figure 1: Critical to tackling obesity: six domains of the
social determinants of health (adapted from Jilani et al. 2021)¢

Neighbourhood Social and Healthcare
and built community system access
environment context and quality

Economic
stability

Social
determinants
of health

Food—pervasive marketing of unhealthy products

Unhealthy food options are often a convenient choice, as they are available almost everywhere.
Our food environment plays an important role in influencing access to healthy options, with

a greater concentration of fast-food chains located in areas of greatest social disadvantage.’
Unhealthy food options are also designed to be tasty and contain high amounts of fat, sugar and
salt, making them cheaper to produce and purchase.’” Pervasive marketing of junk food can also
promote unhealthy dietary choices, which ultimately influences an individual's behaviour and
attitudes to food.

Economic stability—how much money we have counts

An individual's income and economic stability can affect what they choose to eat and dictate how
much time they have to prepare healthy meals and participate in physical activities. As income
impacts where we live, choices can be limited, so there may be poor access to affordable healthy
food and facilities where physical activity can be undertaken.® The global cost of living crisis may
therefore “create the perfect storm for driving global obesity prevalence further upwards.”

Education—effects felt over a lifetime

Poor access to good-quality education has lifelong implications, affecting job opportunities (and
thus income), housing and social mobility, all of which impact our food environment and chances
of living with overweight or obesity.”® Data from the US show that rates of childhood obesity drop
as the head of the household’s level of education increases."

“Marketing is highly effective
at driving purchasing behaviour
among consumers.”

Dr Sara Bleich, Professor of Public Health Policy, Harvard University
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Built environment—does my neighbourhood support my health?

The built environment includes our immediate surroundings—including the presence
of stable housing, with access to a kitchen and food storage facilities. Neighbourhoods
also need the infrastructure to support active transport (such as walking or cycling)
alongside public transportation. Lack of public parks, swimming pools and community
leisure centres can reduce the opportunity for low-cost exercise. Recent data show that
neighbourhood features such as walkability and proximity to parks and recreational
facilities have been linked to greater levels of physical activity. ™

Social context—our communities shape behaviours

Our social networks (family, friends, co-workers and the community) have a large
influence on our choices and behaviours. Social norms around food and peer pressure
can lead to individuals adopting similar eating behaviours to those around them.
Bullying, racism, stigma and discrimination can also contribute to poorer health
outcomes, including an increased risk of obesity. The entertainment industry also
reinforces negative stereotypes of people with obesity.™

Healthcare systems—access and quality a concern

Where we live affects our access to healthcare infrastructure in many ways. Lengthy
journeys to health facilities—which are expensive in terms of time and money,
especially if people are reliant on public transport—may result in delayed treatments.
Also, many primary care systems are not yet identifying obesity as a condition in

its own right. In Australia, 60 out of every 200 children who visit their GP are living
with overweight or obesity, but of these only 1in 200 is offered weight management
support.” Trust in healthcare professionals and healthcare systems also varies among
different groups—such as ethnic minorities and refugees—for a variety of historical
and current factors, making these communities less likely to seek treatment and have
poorer health outcomes as a result.”

“We need to find ways to not only

make our sidewalks and parks safer
and more amenable to physical
activity, but also figure out ways

to encourage people to use them.”

Dr David Sarwer, Director for Obesity Research and Education,
Temple University
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We can tackle obesity by addressing
social determinants of health

As we have seen throughout the Science of Obesity series, obesity is the result of a
number of individual, socioeconomic and environmental factors. If we view obesity as

a health problem and only address it via the healthcare system, we will not succeed in
reversing rising obesity rates. Figure 2 shows how obesity requires a response across the
whole of government, including upstream policy interventions (focused on macro-level
factors) and downstream policy interventions (focused on micro-level factors), to achieve
population impact. If we continue to focus mainly on individual-level interventions that
target individuals’ behaviour, we will not see population-level impact.

Figure 2: lllustration of the actions needed to address obesity, including key
actors and level of impact (adapted from Whitman et al)?

Impact ; Actions ; Actors

Health promotion and
obesity prevention

Whole of government,
cross sector, community-
driven policy and action

Population impact

Upstream

Downstream

Healthcare
management and
treatment

Individual impact Health system response

Nobody is saying that obesity will be an easy issue to address. But Figure 3 shows that
there are a large number of evidence-based interventions that address the key social
determinants of health with the potential to impact on population health—both in terms
of obesity and overall health status.
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Figure 3: Interventions to address social determinants of health to tackle obesity*$
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Focusing on a few key examples where policy interventions that address social
determinants of health have positively impacted obesity and its risk factors, we see that:

« Evidence from the US suggests the provision of school meals can contribute to
improvements in health and social outcomes, including obesity rates and student
performance.’ Such universal policies can also play an important role in reducing
stigma for children in poverty.

« Creating healthy food environments in childcare facilities, hospitals and worksites
could help to change societal attitudes and behaviours. Many countries are already
mandating nutritional labels on restaurant and fast-food menus. Additional
proactive steps could include providing incentives for supermarkets to be located in
underserved areas.?

« Prioritising resources to enable physical activity in areas and populations that lack
access to parks or recreational spaces can also support behaviour change. Evidence
shows that children with better access to public parks and recreational programmes
are less likely to experience increases in body mass index (BMI) over time.”

“Innovation with cheap food has caught
up with us, so there is massive pressure
to overeat, in a way it’s more odd that
more people don’t gain weight.”

Dr Uku Vainik, Associate Professor, Institute of Genomics, University of Tartu




If we know what to do, why aren’t we doing it?

It is possible to slow and reverse global obesity rates, but it will take many years of
concerted effort, strong political will and a radical shift in attitudes across society and
policymaking.'®

Many public health interventions can take years or even a generation to achieve
notable results, whereas elected officials may favour tangible, shorter-term outcomes
that coincide with their time in office. Sustained and constructive dialogue between
health officials and political leaders is needed to address the challenges at hand and
ignite strong political will for action.”

There continues to be widespread misconceptions of obesity being a consequence of
individual behaviours, despite evidence disproving this. Even among a study of over
3,000 people living with obesity, it was found that 82% believed it was completely
their own responsibility.? This disconnect between public perceptions and scientific
evidence needs to be rectified to generate sufficient political will—both from
politicians and their electorate.

Food industry changes are needed when it comes to formulation, labelling, pricing
and advertising.??2 However, policymakers cannot rely on industry to implement
these changes. Rather, public policy interventions must mandate and incentivise

such change. We can certainly learn from the experience of tobacco control to align
commercial and public health interests to avoid the lobbying and bad advertising
practices that sought to weaken the connection between tobacco use and lung cancer
even amid the ongoing consequences of over 8m deaths per year (mostly in low- and
middle-income countries).?* %

“Itis really important to insert community
voices and expertise into both the
development and implementation of
effective policy approaches.”

Dr Sara Bleich, Professor of Public Health Policy, Harvard University



A radical and collaborative approach is needed

Globally, obesity rates continue to climb thus necessitating urgent action and strong political
will. A number of key approaches can be considered to reverse rising rates of obesity:

Greater awareness and prioritisation of the various drivers influencing obesity is
needed across all government departments. Health ministries, which are often tasked
with the health of the nation, need to make tangible relationships with other government
departments (finance, transport, trade, culture, agriculture and food industry) to

explain the critical role that they can play in addressing social determinants of health.

A coordinated approach involving multi-sectoral engagement and action will be
necessary to halt rising rates of obesity globally.

People power and buy-in. Changing embedded behaviours will be difficult. As such, it is
necessary that local people are key actors in how their communities change the obesity
landscape, from what is sold near schools, to what publicly funded physical exercise
facilities are available. This will require buy-in and action from both the public and private
sectors. Some countries, such as Australia, have developed comprehensive obesity action
plans that include engaging people with obesity and communities at higher risk of obesity.”

Prioritising a whole-of-government and whole-of-society response is needed to
address rising obesity rates globally. Multilateral bodies like the World Health Organisation
(WHO) have convening power, not only as technical experts but also through their

ability to raise issues such as obesity globally—as the WHO did with smoking, ultimately
leading to the WHO Framework Convention on Tobacco Control. The WHO is working
hard to convince countries to implement a “whole-of-government, health-in-all-policies”
approach.® Such a multisectoral response is needed to address all domains of the social
determinants of health that impact on obesity status.

28



References

1

21

22

23

24

WHO. Obesity and overweight [Internet]. World Health Organization. Available from: https://www.who.int/
news-room/fact-sheets/detail/obesity-and-overweight.

Whitman A, De ILew N, Chappel A, et al. Addressing Social Determinants of Health: Examples of Successful
Evidence-Based Strategies and Current Federal Efforts [Internet]. Assistant Secretary For Planning and
Evaluation (ASPE), Department of Health and Human Services (USA). Available from: https://aspe.hhs.gov/
sites/default/files/documents/e2b650cd64cf84aae8ffOfae7474af82/SDOH-Evidence-Review.pdf.

Hood C, Gennuso K, Swain G, et al. County Health Rankings: Relationships Between Determinant Factors
and Health Outcomes. Am ) Prev Med. 2016;50(2):129-35.

Javed Z, Valero-Elizondo J, Magsood M, et al. Social determinants of health and obesity: Findings from a
national study of US adults. Obesity (Silver Spring). 2022;30(2):491-502.

PCNA. Social determinants of health and obesity [Internet]. Preventive Cardiovascular Nurses Association
(PCNA). Available from: https://pcna.net/social-determinants-of-health-and-obesity/.

Jilani M, Javed Z, Yahya T, et al. Social Determinants of Health and Cardiovascular Disease: Current State and
Future Directions Towards Healthcare Equity. Curr Atheroscler Rep. 2021;23(9):55.

Common Wealth of Australia. National Obesity Strategy 2022-2023 [Internet]. Australia: Common Wealth
of Australia,. Available from: https://www.health.gov.au/resources/publications/national-obesity-strategy-
2022-2032?language=en.

WHO. WHO Acceleration Plan to stop obesity [Internet]. World Health Organization. Available from: https://
iris.who.int/bitstream/handle/10665/370281/9789240075634-eng.pdf ?sequence=1.

Robinson E. Obesity and the cost of living crisis. Int ] Obes (Lond). 2023;47(2):93-4.

Cohen A, Rai M, Rehkopf D, et al. Educational attainment and obesity: a systematic review. Obes Rev.
2013;14(12):989-1005.

CDC. Childhood Obesity Facts [Internet]. Centers for Disease Control and Prevention (CDC). Available from:
https://www.cdc.gov/obesity/data/childhood.html.

An R, Shen J, Yang Q, et al. Impact of built environment on physical activity and obesity among children and
adolescents in China: A narrative systematic review. | Sport Health Sci. 2019;8(2):153-69.

Rice E, Klein W. Interactions among perceived norms and attitudes about health-related behaviors in U.S.
adolescents. Health psychology : official journal of the Division of Health Psychology, American Psychological
Association. 2019;38(3):268-75.

Westbury S, Oyebode O, van Rens T, et al. Obesity stigma: causes, consequences, and potential solutions.
Curr Obes Rep. 2023;12(1):10-23.

Naess A. Trust, Cultural Health Capital, and Immigrants’ Health Care Integration in Norway. Sociology.
2019;53(2):297-313.

FRAC. School meals are essential for student health and learning. Food Research & Action Center, 2021.
Available from: https://frac.org/wp-content/uploads/School-Meals-are-Essential-Health-and-Learning.pdf.

Wolch J, Jerrett M, Reynolds K, et al. Childhood obesity and proximity to urban parks and recreational
resources: a longitudinal cohort study. Health Place. 2011;17(1):207-14.

Branca F, Ursu P, Aguayo V. A plan for accelerated action on obesity. Lancet Glob Health. 2023;11(8):e1170-e1.
Hunter E. Politics and Public Health-Engaging the Third Rail. ] Public Health Manag Pract. 2016;22(5):436-41.

Berry E. The Obesity Pandemic-Whose Responsibility? No Blame, No Shame, Not More of the Same. Front
Nutr. 2020;7:2.

APA. The impact of food advertising on childhood obesity [Internet]. American Psychological Association
(APA). Available from: https://www.apa.org/topics/obesity/food-advertising-children#:~:text=Obesity%20
in%20children%20increases%20the,significant%20risk%20factor%20for%20obesity.

SongJ, Brown M, Tan M, et al. Impact of color-coded and warning nutrition labelling schemes: A systematic
review and network meta-analysis. PLoS Med. 2021;18(10):e1003765.

WHO. Tobacco [Internet]. World Health Organization. Available from: https://www.who.int/news-room/fact-
sheets/detail/tobacco#:~:text=Around%2080%25%200f%20the%20world's,nen%20and%207.8%25%20
of%20women.

Proctor R. The history of the discovery of the cigarette-lung cancer link: evidentiary traditions, corporate
denial, global toll. Tob Control. 2012;21(2):87-91.

29


https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://aspe.hhs.gov/sites/default/files/documents/e2b650cd64cf84aae8ff0fae7474af82/SDOH-Evidence-Review.pdf
https://aspe.hhs.gov/sites/default/files/documents/e2b650cd64cf84aae8ff0fae7474af82/SDOH-Evidence-Review.pdf
https://pcna.net/social-determinants-of-health-and-obesity/
https://www.health.gov.au/resources/publications/national-obesity-strategy-2022-2032?language=en
https://www.health.gov.au/resources/publications/national-obesity-strategy-2022-2032?language=en
https://iris.who.int/bitstream/handle/10665/370281/9789240075634-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/370281/9789240075634-eng.pdf?sequence=1
https://www.cdc.gov/obesity/data/childhood.html
https://frac.org/wp-content/uploads/School-Meals-are-Essential-Health-and-Learning.pdf
https://www.apa.org/topics/obesity/food-advertising-children#:~:text=Obesity in children increases the,significant risk factor for obesity
https://www.apa.org/topics/obesity/food-advertising-children#:~:text=Obesity in children increases the,significant risk factor for obesity
https://www.who.int/news-room/fact-sheets/detail/tobacco#:~:text=Around 80%25 of the world's,men and 7.8%25 of women
https://www.who.int/news-room/fact-sheets/detail/tobacco#:~:text=Around 80%25 of the world's,men and 7.8%25 of women
https://www.who.int/news-room/fact-sheets/detail/tobacco#:~:text=Around 80%25 of the world's,men and 7.8%25 of women

AR

Mental health
aspects of obesity

How do obesity and mental health interact?

Obesity rates have risen dramatically across the globe over the past 40 years; by
2035 it is estimated that half of the world’s population will live with overweight or
obesity." Obesity is a global challenge affecting every country and all socioeconomic
groups. Obesity is also recognised for its complex bidirectional relationship with
mental health, which impacts quality of life. As stated in other articles in this series,
the rising prevalence of this multifactorial disease is not down to one factor such as
an individual’s lack of willpower. Overweight and obesity are associated with changes
in our socioeconomic and food environment, such as the proliferation of affordable,
calorie-dense food, coupled with biological mechanisms that favour weight gain.?

Mental health and obesity are linked in a complex bidirectional relationship.?
Figure 1 shows how they interact.

Figure 1: bi-directional relationship between obesity and mental health

Obesity Poor mental
contributes to health contributes
mental health risk to obesity risk
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People living with obesity are 32% more likely to develop depression.* Having obesity
also increases the risk of developing an anxiety disorder by 30% and this risk further
escalates for people with severe obesity.® There is also some evidence that women are
at further increased risk compared to men.?

This increased mental health risk among people with obesity may be due to stigma,
discrimination, low self-esteem and dealing with physical conditions associated with
obesity such as osteoarthritis and diabetes. Systemic inflammation and hormonal
disruptions caused by obesity have also been implicated in contributing to poorer
mental health.® Furthermore, young people living with obesity are at an increased risk
of suicide. For example, a US study showed that obesity is linked to suicide ideation
and planning in adolescents, even after adjusting for psychosocial factors.”

In turn, people living with mental health conditions are more likely to develop obesity.?
Factors involved may include side effects from medication, inability to engage in
physical activity, social withdrawal and comfort eating.?

Children and adolescents are profoundly impacted
by living with obesity

Children and adolescents living with obesity are around twice as likely to have major
depressive disorder compared to healthy controls.® Another study found that the risk of
depression is higher among girls living with obesity compared to peers without obesity;
this increased risk of depression continues into adulthood.® Children and adolescents
living with obesity have lower psychological wellbeing scores and are more likely to
experience difficulties in peer relationships and behavioural struggles.




Exposure to obesity in the womb can also increase children'’s risk of developing mental )
health conditions. Maternal obesity increases the risk by 39% and paternal obesity
increases the risk by 17%; although we do not necessarily understand exactly how or

why this is happening, it is further impetus for action on obesity." Table 1 highlights the
increased risk of some mental health conditions among the children of women with
obesity."

Table 1: Increased risk of mental health conditions
in children of mothers living with obesity™

Attention deficit hyperactivity disorder

55%

Behavioural problems

50%

Cognitive/intellectual delay

40%

Autism spectrum disorder

37%

Note: These data were mainly based on studies from US and Europe.

Obesity therefore not only affects individuals’ mental and physical health across their
own lifetime, but also appears to have an intergenerational impact. It affects the next
generation through biological mechanisms, and through social determinants of health
such as poor housing and poor access to healthy foods.

Stigma associated with obesity is prevalent

Weight stigma is the negative attitudes and stereotypes about people who live with
obesity.” It is usually a consequence of the common misconception that a person’s
weight is completely under their control. As we have seen throughout the Science

of Obesity series, obesity is due to a combination of factors including genetic
predisposition, physiological processes and living in an obesogenic environment (that
is, an environment that makes it difficult for individuals to maintain a healthy weight).

The consequences of weight stigma are global, wide-ranging and affect people right
through the life course. Weight bias manifests in many ways, including through teasing
and bullying, discrimination, and social exclusion.” Children with obesity are more
likely to have mental health problems, be absent from school and achieve lower
grades.®™ In the workplace, weight stigma affects people’s employment, income and
promotion opportunities, with women particularly affected.”
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“A lot of obesity comes back to
the usual social determinants of
health. It’s income, it’s security,
it’s locus of control, it’s education.”

Professor Arya Sharma, Founder of Obesity Canada

On an individual level, weight stigma is associated with weight gain.” It can exclude
people from sport and exercise settings and lead people to avoid seeking medical help,
and it is also associated with binge-eating, sedentary behaviour, anxiety, depression,
lower-self-esteem, stress, social isolation, healthcare disparities, substance misuse and
increased risk of mortality. 720

An analysis of over 59,000 participants found a strong association between weight
stigma and mental health.? This was strongest for self-stigma (when an individual is
aware of the negative stereotypes about people with obesity, agrees with these beliefs
and applies them to themselves).%? |t is also estimated that around 40-50% of people
living with overweight or obesity in the US experience self-stigma or “internalised
weight bias ".* Weight stigma is associated with body image dissatisfaction, reduced
quality of life, symptoms of depression, dysfunctional eating, symptoms of anxiety,
psychological distress and low self-esteem.?°

“We know that individuals with
obesity are less likely to be hired
at the same salary as someone
who doesn’t have the disease.
We think that's probably one of
these almost mindless biases.”

Dr David Sarwer, Director for Obesity Research and Education,
Temple University




How can we tackle weight stigma?

There is a clear imperative to address the global obesity epidemic, otherwise the
consequences will cripple economies and health services across the world. The current
global economic cost of overweight and obesity is estimated to be around US$2tn
annually; this is predicted to increase to over US$3tn by 2030 and US$18tn by 2060.22

“What we are seeing is that those
experiences of stigma and bias take
an emotional toll on people as well.”

Dr David Sarwer, Director for Obesity Research and Education, Temple University

The causes of obesity are wide-ranging and require integrated polices across all areas
of governments, including health, agriculture, transport, urban planning, environment,
food processing, distribution, marketing and education.?> We explore these in more
detail in our article on Social determinants of health and obesity. In highlighting the
importance of tackling obesity, it is imperative that messages do not perpetuate

or increase weight stigma. Tackling weight stigma contributes to reducing the
psychological distress of people living with obesity, but it is also an important aspect of
how we address obesity as a societal issue.

Education and portrayal are two interconnected activities that could help to address
weight stigma (see Figure 2).2* Education is needed for populations and health
professionals to better inform them about the causes of obesity and how we can
manage it. People must better understand the underlying mechanisms of obesity, its
multifactorial causes and, therefore, why tackling it is not as simple as an individual
just having more willpower. The portrayal of obesity and people living with obesity in
the media, in government policy and elsewhere is important as an avenue to change
perceptions and reinforce education efforts. This means fairly portraying people living
with obesity, not reverting to inaccurate stereotypes or deliberately shocking images,
and using people-first language rather than condition-first language, where people are
defined by their disease.
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“When you think about societal impacts, there’s
all the lost productivity that comes from
people being sick and not being able to work.
There’s also the negative impact of weight
stigma which is associated with depression,
substance abuse and delays seeking care.”

Dr Sara Bleich, Professor of Public Health Policy, Harvard University

Figure 2: Key approaches for tackling weight stigma
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“This is not about willpower. This is
not about intelligence. This is about
a physiological process which is
worsening against the pressures
of the environment around us.”

Dr David Sarwer, Director for Obesity Research and Education, Temple University

Action needed to improve mental health and obesity

Individual-level interventions do not work for the majority of people, as the prevention
and treatment of obesity is complex and requires lifelong lifestyle changes. Yet most

people do not know this. Addressing this misconception by increasing awareness of the
science underlying obesity will help to address stigma and contribute to better, more *
effective policy-making.

« Weight bias and stigma should not be tolerated. There is a strong imperative to
address the vicious circle of obesity and mental health issues. However, with adequate =
and sustained multi-disciplinary professional help, people living with obesity can be ==
supported to maintain a physically and mentally healthy life. Our societies need to =+
refrain from using stigmatising language and encourage educational initiatives aimed at

removing stigma.

Sustained and sustainable interventions are needed. Mental health and wellbeing is
an essential aspect of obesity management. However, there are not enough resources
to give people sufficient support throughout their lifetime. Stigma should be tackled in
schools, the workplace and in healthcare environments, starting with the use of people-
first language.

« Tackle the social and environmental factors at play to support obesity
management and prevention efforts. Considering the complex nature of obesity, we
need a change in the environment we live in so that it no longer encourages weight
gain. A strong and radical response across all of government and society—that includes
evidence-based and effective regulatory measures—is required.

“To address rising obesity rates,
it requires a lot of buy-in, not just
from governments, but other sectors,
and that sort of coordinated action
has not happened effectively.

Dr Sara Bleich, Professor of Public Health Policy, Harvard University

36




References

20

21

22

23

24

25

World Obesity Federation. World Obesity Atlas 2023 [Internet]. World Obesity Federation. Available from:
https://data.worldobesity.org/publications/?cat=19.

Lee A, Cardel M, Donahoo W. Social and Environmental Factors Influencing Obesity. In: Feingold KR, Anawalt
B, Blackman MR, et al., editors. Endotext. South Dartmouth (MA): MDText.com, Inc. Copyright © 2000-2024,
MDText.com, Inc.; 2000.

Rajan TM, Menon V. Psychiatric disorders and obesity: A review of association studies. | Postgrad Med.
2017;63(3):182-90.

Westbury S, Oyebode O, van Rens T, et al. Obesity stigma: causes, consequences, and potential solutions.
Current Obesity Reports. 2023;12(1):10-23.

Fulton S, Décarie-Spain L, Fioramonti X, et al. The menace of obesity to depression and anxiety prevalence.
Trends Endocrinol Metab. 2022;33(1):18-35.

Steptoe A, Frank P. Obesity and psychological distress. Philos Trans R Soc Lond B Biol Sci.
2023;378(1888):20220225.

Iwatate E, Atem F, Jones E, et al. Association of Obesity, Suicide Behaviors, and Psychosocial Wellness Among
Adolescents in the United States. ] Adolesc Health. 2023;72(4):526-34.

Rao W, Zong Q, Zhang ), et al. Obesity increases the risk of depression in children and adolescents: Results
from a systematic review and meta-analysis. ] Affect Disord. 2020;267:78-85.

Sutaria S, Devakumar D, Yasuda SS, et al. Is obesity associated with depression in children? Systematic
review and meta-analysis. Arch Dis Child. 2019;104(1):64-74.

Forster L, Vogel M, Stein R, et al. Mental health in children and adolescents with overweight or obesity. BMC
Public Health. 2023;23(1):135.

Zhang S, Lin T, Zhang Y, et al. Effects of parental overweight and obesity on offspring's mental health: A
meta-analysis of observational studies. PLoS One. 2022;17(12):e0276469.

Papadopoulos S, Brennan L. Correlates of weight stigma in adults with overweight and obesity: A systematic
literature review. Obesity. 2015;23(9):1743-60.

Rubino F, Puhl RM, Cummings DE, et al. Joint international consensus statement for ending stigma of obesity.
Nat Med. 2020;26(4):485-97.

World Obesity Federation. World Obesity Atlas 2022 [Internet]. World Obesity Federation. Available from:
https://data.worldobesity.org/publications/?cat=15.

Sénchez-Carracedo D. Obesity stigma and its impact on health: A narrative review. Endocrinol Diabetes Nutr
(Engl Ed). 2022;69(10):868-77.

Giel K, Thiel A, Teufel M, et al. Weight bias in work settings - a qualitative review. Obes Facts. 2010;3(1):33-40.

Thedinga H, Zehl R, Thiel A. Weight stigma experiences and self-exclusion from sport and exercise settings
among people with obesity. BMC Public Health. 2021;21(1):565.

Sutin A, Stephan Y, Terracciano A. Weight Discrimination and Risk of Mortality. Psychol Sci. 2015;26(11):1803-11.

Phelan S, Burgess D, Yeazel M, et al. Impact of weight bias and stigma on quality of care and outcomes for
patients with obesity. Obes Rev. 2015;16(4):319-26.

Emmer C, Bosnjak M, Mata ). The association between weight stigma and mental health: A meta-analysis.
Obes Rev. 2020;21(1):e12935.

Pearl R, Puhl R. Weight bias internalization and health: a systematic review. Obes Rev. 2018;19(8):1141-63.

World Obesity Federation. The Economic Impact of Overweight & Obesity in 2020 and 2060 [Internet].
World Obesity Federation. Available from: https://data.worldobesity.org/publications/WOF-Economic-
Impacts-2-V2.pdf.

WHO. Obesity and overweight [Internet]. World Health Organization. Available from: https://www.who.int/
news-room/fact-sheets/detail/obesity-and-overweight.

World Obesity Federation. Weight Stigma [Internet]. World Obesity Federation. Available from: https://www.
worldobesity.org/what-we-do/our-policy-priorities/weight-stigma.

EASO. People-first language [Internet]. European Association for the Study of Obesity. Available from:
https://cdn.easo.org/wp-content/uploads/2018/12/16195533/EASO-People-first-Language_Version-5-CMYK-
for-print.pdf.

37


https://data.worldobesity.org/publications/?cat=19
https://data.worldobesity.org/publications/?cat=15
https://data.worldobesity.org/publications/WOF-Economic-Impacts-2-V2.pdf
https://data.worldobesity.org/publications/WOF-Economic-Impacts-2-V2.pdf
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.worldobesity.org/what-we-do/our-policy-priorities/weight-stigma
https://www.worldobesity.org/what-we-do/our-policy-priorities/weight-stigma
https://cdn.easo.org/wp-content/uploads/2018/12/16195533/EASO-People-first-Language_Version-5-CMYK-for-print.pdf
https://cdn.easo.org/wp-content/uploads/2018/12/16195533/EASO-People-first-Language_Version-5-CMYK-for-print.pdf

] - ' PR sa ) “t - ..' e )
' s B "0 ’ ‘s o - .' . .
- - - - - - Y - * . -
 J ’ v - b . ‘e ” O
- : , '.. A » -h - .\ 'c
N t . .o. . e & . . .. ) . i o
. .. : o "’ * . . s .
L] N ' - i . .u. - . o . 5 » n.
....\- - - . —0. i » M ﬂ - N ...
) N ..\\ - .’- . o..(o. .v « . »
" ' (Y - . . ! . . BN :
g . : — - e - o ML ‘. " )
®, . » N . o °* ot ca ] &
'R - - . B : .
e s .lﬂ . ‘-‘O . a0, P b d : s‘ .- .
o ‘. . v
# AP ' . R : * ‘e
r . e @ ‘. ' . . ‘ . . LI} ’
. ’ R - 4 . ' -.- -
v ..\ - . ‘o - P A
» . s - - . . - » '- -
. 4 B . - o
- y . . . . -
,\C.. >, 2. u/ . LR L
. - > . /7 ®
‘ - . ot A\ -
e C WL e ‘ . " e
. . ) " : B LIS .
0 “ \\ . - ° - e . “ R - . ' . .
oo R C s s . . Poege .
v ‘ ' .. - .Q.- N et - - A
0. » » N L - " ’ ' . T
- . N b -
o . - .
- W - .q' « ? B - Y
. P - - L . - C e - 1Y - ‘ao .
. » . A ., a B i .
N . . e -
. '- - ‘ . .. . " . . - —y
.« . i .o. - ‘. hall P N
. - ' X « S » - . .
' . - ' . r
- ‘“ . ! : . “ :
B » . L - ., - . : - .
L S . N0 # -3
e ot . v 8 . e . " ’
A M - . & o o
2 . ] ’ - * ‘
4 - - Cava *
e ‘ ) \ . u B ‘o ' 1 : \.OC ‘. i . - N
~ fl i B - : P
o . " . .- : {
.- R A Y -4 B <. v, - .
i .. Y ‘. .\.O. v .I - -, ‘\.u'
- s - ’ c‘.‘ s - " B .. ‘v A N .
4 } ¢ N L, . e o l. - 4 : » 3 B -~ .
b -p . N " B . - “ .
\.\.- . : f ’ ‘ ' B EEEE 7Y ' . - i .
‘ ’. ' i . '.p -, ‘.~ ' e u" -
- . N . : . - .- » LI 4
' . . 'k N * . ' . . e i . -.v-i
. ] - : Ve N - o \ . . ﬂou
- vt « 9 . ° : d S . . e . .
- e - : ~' \ - o L ‘w ’
L e e it et R,
* - . -o‘ .‘ - L .’0 LT B -
. . . . -1 . . B .
‘.. L 4 . .. -\ . - A v 8 .. N :
v - - . . -
. 7 a 3 . A e, @ e Y (¢ -
- N * ’ - . . . . - . L S I
. - .“ . e m . N . .s‘ ”- - -
- . A B " . Wt . N R * o
) ‘\l « # vt .- 5 . - i Ad s as s \ ‘
N M 'L .\.v . - N —‘. i -Ao “ (-I o .
e = . £ 3 ’,r v [ . ! -~ '

R
. " N,
.
.4
-...
“mt
LI .
L 4
4
- A ™
o
‘a
’
.
4 U
<
Y
.
D~
!
..
LAl -
L
.
Y
.
. ¢
’
- ’
.
N -
. ”ﬁ s-
.
>
L4 .
-
s ..
e
- .
- .A
~ -
-~ .o\
s o

P -
. Al .
- .
- .
. v -
\ .
A e M
. . N . B

.

. L
. . "

e - - . .
. . . -
. -‘ n’
. 0 1
- - B b- ...h
~y . -
L N
’ - : .. :
‘..
. U
- . -
. :

. b : N

’ ¢ P
v .

K - )
. ) O’.. - M‘

- - . ’

«* X " .

., . .
’ Q .
. LA

- .’

v e

. B -.
B Ly -~
. L .‘
- B .. »
.
- ¢ . B
L .y
1] " - . -
LA W o »
N - .
. o
- T - .

e . :

-on ‘. 2. : .
L ’ .0.

'\ .
. .
- - 0.
- -
-

.- t i {
.
e
- .
.,
v o
»
.. Ll
-
P
R
) A
.
B »
> - .
-
L )
P | .
Q'..-I N
v i
ll -0
s, .
‘
\s.l.
R |
‘q
] -
1]
. @

M Q.—.
. o
4
. ‘
. L -

-
2 : )
» .
'.
| ] .
. -~
.
N - 0 »
A
.
- .
"
) Y
). )
- - i
= -



] - ' PR sa ) “t - ..' e )
' s B "0 ’ ‘s o - .' . .
- - - - - - Y - * . -
 J ’ v - b . ‘e ” O
- : , '.. A » -h - .\ 'c
N t . .o. . e & . . .. ) . i o
. .. : o "’ * . . s .
L] N ' - i . .u. - . o . 5 » n.
....\- - - . —0. i » M ﬂ - N ...
) N ..\\ - .’- . o..(o. .v « . »
" ' (Y - . . ! . . BN :
g . : — - e - o ML ‘. " )
®, . » N . o °* ot ca ] &
'R - - . B : .
e s .lﬂ . ‘-‘O . a0, P b d : s‘ .- .
o ‘. . v
# AP ' . R : * ‘e
r . e @ ‘. ' . . ‘ . . LI} ’
. ’ R - 4 . ' -.- -
v ..\ - . ‘o - P A
» . s - - . . - » '- -
. 4 B . - o
- y . . . . -
,\C.. >, 2. u/ . LR L
. - > . /7 ®
‘ - . ot A\ -
e C WL e ‘ . " e
. . ) " : B LIS .
0 “ \\ . - ° - e . “ R - . ' . .
oo R C s s . . Poege .
v ‘ ' .. - .Q.- N et - - A
0. » » N L - " ’ ' . T
- . N b -
o . - .
- W - .q' « ? B - Y
. P - - L . - C e - 1Y - ‘ao .
. » . A ., a B i .
N . . e -
. '- - ‘ . .. . " . . - —y
.« . i .o. - ‘. hall P N
. - ' X « S » - . .
' . - ' . r
- ‘“ . ! : . “ :
B » . L - ., - . : - .
L S . N0 # -3
e ot . v 8 . e . " ’
A M - . & o o
2 . ] ’ - * ‘
4 - - Cava *
e ‘ ) \ . u B ‘o ' 1 : \.OC ‘. i . - N
~ fl i B - : P
o . " . .- : {
.- R A Y -4 B <. v, - .
i .. Y ‘. .\.O. v .I - -, ‘\.u'
- s - ’ c‘.‘ s - " B .. ‘v A N .
4 } ¢ N L, . e o l. - 4 : » 3 B -~ .
b -p . N " B . - “ .
\.\.- . : f ’ ‘ ' B EEEE 7Y ' . - i .
‘ ’. ' i . '.p -, ‘.~ ' e u" -
- . N . : . - .- » LI 4
' . . 'k N * . ' . . e i . -.v-i
. ] - : Ve N - o \ . . ﬂou
- vt « 9 . ° : d S . . e . .
- e - : ~' \ - o L ‘w ’
L e e it et R,
* - . -o‘ .‘ - L .’0 LT B -
. . . . -1 . . B .
‘.. L 4 . .. -\ . - A v 8 .. N :
v - - . . -
. 7 a 3 . A e, @ e Y (¢ -
- N * ’ - . . . . - . L S I
. - .“ . e m . N . .s‘ ”- - -
- . A B " . Wt . N R * o
) ‘\l « # vt .- 5 . - i Ad s as s \ ‘
N M 'L .\.v . - N —‘. i -Ao “ (-I o .
e = . £ 3 ’,r v [ . ! -~ '

R
. " N,
.
.4
-...
“mt
LI .
L 4
4
- A ™
o
‘a
’
.
4 U
<
Y
.
D~
!
..
LAl -
L
.
Y
.
. ¢
’
- ’
.
N -
. ”ﬁ s-
.
>
L4 .
-
s ..
e
- .
- .A
~ -
-~ .o\
s o

P -
. Al .
- .
- .
. v -
\ .
A e M
. . N . B

.

. L
. . "

e - - . .
. . . -
. -‘ n’
. 0 1
- - B b- ...h
~y . -
L N
’ - : .. :
‘..
. U
- . -
. :

. b : N

’ ¢ P
v .

K - )
. ) O’.. - M‘

- - . ’

«* X " .

., . .
’ Q .
. LA

- .’

v e

. B -.
B Ly -~
. L .‘
- B .. »
.
- ¢ . B
L .y
1] " - . -
LA W o »
N - .
. o
- T - .

e . :

-on ‘. 2. : .
L ’ .0.

'\ .
. .
- - 0.
- -
-

.- t i {
.
e
- .
.,
v o
»
.. Ll
-
P
R
) A
.
B »
> - .
-
L )
P | .
Q'..-I N
v i
ll -0
s, .
‘
\s.l.
R |
‘q
] -
1]
. @

M Q.—.
. o
4
. ‘
. L -

-
2 : )
» .
'.
| ] .
. -~
.
N - 0 »
A
.
- .
"
) Y
). )
- - i
= -



The editorial team at Economist Impact would like to thank the following individuals
for generously contributing their time and insights pro bono: Professor Steven Allender,

Dr Sara Bleich, Ms Tiffany Petre, Dr David Sarwer, Professor Arya Sharma, Dr Uku Vainik.

Economist impact bears sole responsibility for the content of this report.

The findings and views expressed in this report do not necessarily reflect the views
of the interviewees or sponsor. The articles were written and edited by Sarah Aleyan,
Rosie Martin, Elizabeth Sukkar and Elly Vaughan. While every effort has been

taken to verify the accuracy of this information, Economist Impact cannot accept
any responsibility or liability for reliance by any person on this report or any of the
information, opinions or conclusions set out in this report.

40



	1 
	What is obesity and why does it matter?
	Obesity: the role of genetics, biology and physiology
	Social determinants of health and obesity
	Mental health aspects of obesity

