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Foreword

The Confusions and Controversies Associated with Obesity
For those of us who have been involved in the obesity
story in modern times it is always frustrating that there is so
much confusion, debate, and misunderstanding relating to the
subject. As scientists it was difficult for us to be considered as
involved in any challenging, let alone important and signifi-
cant, research. Everybody seemed to have an opinion based
on their own experience and interpretation, and even highly
trained doctors seemed to rely on what they picked up in
passing from newspapers or women’s magazines to condition
their views. It is therefore not surprising that some of these
features exist more than 40 years later after a huge amount of
work has opened up a wide range of issues. Now we are more
than ever confronted with different views in medical practice
and in assessing the dietary and other factors responsible for
weight gain and its complications. This is before we even
begin to consider the array of approaches to treatment and
the seemingly bewildering challenge of prevention with ideas
ranging from education to school management, the value of
gymnastic facilities, private slimming clinics, urban planning
and traffic policies, and even fiscal and legislative measures.
We should not be intimidated by all these issues but recog-
nize that it is a wonderful sign that the topic is now consid-
ered so important that it involves everybody from basic
scientists to physiologists, endocrinologists, neuroscientists,
and psychologists as well as the medical profession in an
array of specialists. Public health specialists are also now
locked into health economics and policy making as they
assess the parallels with combating tobacco and alcohol use.

v



Vi Foreword

This book deals with a whole range of issues where there
is so much uncertainty, but it is a natural part of the process
of gaining an ever-increasing understanding of the multiple
forms of obesity and how to not only understand the underly-
ing mechanisms involved in their manifestation but also dis-
criminate the most suitable forms of treatment and prevention
of a condition that is now taking central stage in places such
as the United Nations General Assembly and the Treasuries
of the world as the predictions of an unsustainable economic
health burden emerge across the world.

W. Philip T. James

International Association for the Study of Obesity,
Charles Darwin House

London, UK
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Chapter 1
Obesity: Why Bother?

Stephan Rossner

Over the last 20 years or so, most clinical papers on obesity
and obesity-related matters have started in more or less the
same way:

Obesity is a global epidemic. WHO prevalence data are
continuously referenced [1].

The consequences of this explosion can be extrapolated
with horrifying prevalence data to be anticipated in a near
future. Although a reduced incidence may possibly have
been seen, there have never been so many obese individu-
als on earth as today.

More people on earth now die of overnutrition rather than
undernutrition.

Obesity is closely related to a number of comorbidities,
type 2 diabetes generally coming first, but more and more
diseases affecting practically every organ system have
been found to be associated.

Our genes remain essentially unchanged, whereas the envi-
ronment has been dramatically altered during the last decades.

S. Rossner, MD, PhD

Apple Bay Obesity Research Centre,
Snackparken 7, Bromma S-16753, Sweden
e-mail: stephan@rossner.se

D.W. Haslam et al. (eds.), Controversies in Obesity, 3
DOI10.1007/978-1-4471-2834-2_1,
© Springer-Verlag London 2014
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e Physical activity demands become smaller and smaller
with mechanization.

e The food industry is responsible for having created a
“toxic” environment.

These facts are constantly reiterated but have become so
trivial that it seems a waste of space and paper to ruminate
them. We know about them, and did so several decades ago,
and so the crucial question remains: Why has so little
happened?

In 2011, several papers were published in the Lancet com-
ing from a well-known group of international experts, led by
Boyd Swinburn [2-5]. Although this represents a valuable
summary of the present situation, the key messages are well
known to each and everybody, not only the experts but often
also to policymakers and, in many cases, also to the public.
The authors state [2] that the global food system promotes
obesity in various different ways; mechanization reduces our
energy expenditure; individuals are not to blame because
they respond predictably to this so-called toxic environment,
but governments have generally given in, indicating that body
weight control is an individual responsibility.

In almost every modern society, nobody wants to be fat
today. Studies suggest that unfortunate obese subjects might
be willing to give an arm, or 10 years of their lives, could they
only master their weight problems. The strong forces, gov-
erned by our Stone Age genes, which once were essential for
survival, now wreck our chances to adjust food intake, once
food technology has been refined to deliver highly palatable
dishes we simply cannot resist. A commonly asked question
is why people are obese, despite knowing these basic facts. An
equally relevant question may be why there are any lean
people left at all.

In many countries activities now begin to take place. For
example, in a comment to the four Lancet papers, Dietz sum-
marizes some creative US initiatives with focus both on chil-
dren and adults [6]. Still that pace is not enough, and when
programs are initiated, proper evaluation, rather than wishful
thinking, is of outmost importance. Highly educated decision
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makers see obesity, a stigma of the lower socioeconomic
classes, as gluttony, sloppiness, and lack of will power and are
hence unwilling to act. There are exceptions. The Netherlands
(ironically with one of the lower obesity prevalence rates in
Europe) is an example of a society in which an integrated
approach has been developed [7].

One of the main problems is that obesity is such a multifac-
eted condition that no single approach will be sufficient. To
eradicate an infectious disease, caused by a known vector, is a
monofocal task. For some behaviors, abstinence is the rule
(smoking, alcohol, drugs), but we need to eat a few times
every day, and, hence, the problem is to develop strategies that
allow the victims of obesity to maintain a weight-controlling
lifestyle with which they can comply continuously.

To prevent and treat obesity affects so many different
parts of our society. Prevention of obesity starts with preg-
nant mothers, requires support from early childhood onwards
into adult life, needs restructuring of our physical environ-
ment to promote activity, and requires novel approaches to
the whole food delivery system and the adaptation of new
behaviors, where media can help. Legislation in various ways
is thought by many to be the only way to achieve some of
these targets.

Obesity is associated with an increased mortality but is a
slow killer, and a politician supporting any kind of program
will generally not see the effects during the time of his or her
political career. For someone whose horizon is the next elec-
tion 4 years ahead, investing in the promotion of anti-obesity
projects is no priority. Other chronic conditions are different.
With dialysis a patient with severe uremia may live reason-
ably well for a number of years, but if treatment is withheld,
the patient is dead within a fortnight. To withhold strategies
to prevent and treat obesity results in no obvious and imme-
diate such consequences.

When ministries responsible for the health and welfare of
their people have generally failed to act responsibly, help may
come from elsewhere. An interesting example comes from
the Swedish Ministry of Finance, which set down a working
party to analyze the costs of obesity to society [8]. That
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obesity is costly in many different ways is already well known,
but this systematic update of the direct and indirect costs of
obesity in a country that is still less plagued by obesity than
most others in Europe and elsewhere may send an important
signal to politicians to get their act together. For example,
production loss because of overweight + obesity in a country
of 9.3 million inhabitants amounts to €1.6 billion/year with a
rise between 40 and 80 % by the year 2020.

In the USA, severe childhood obesity is now becoming so
prevalent that the ensuing type 2 diabetes surfaces already
during puberty. It does not require much calculating skill to
realize that when these young people reach early middle age,
many of them will have worn out their kidneys as a conse-
quence of their diabetes and be ready for dialysis (and, if
possible, and for a minority, transplantation), involving huge
long-term costs to society and the individual. Scientists in the
obesity field have been rightly frustrated.

Prevalence data about the explosion have not impressed
enough. Possibly the ensuing dramatic financial consequences
may send a stronger signal. And, however cynical it may
sound, the depressing outcome in the severely obese child of
a top politician may have a stronger impetus than any scien-
tific data.
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Chapter 2

Too Late to Challenge the
Modern Obesity Epidemic?

Neville J. Rigby

The origins of obesity reside in the complexity of human
genetics and metabolism interacting with variable exogenous
factors. These external influences range from food availability
and physical activity to less tangible influences, such as in utero
conditioning and epigenetic effects, and even potentially to
endocrine disrupting chemicals in the environment. The over-
played popular message is that obesity merely relates to an
energy in/energy out equation and that people who gain
weight merely eat too much but do too little. This has been
promulgated especially as the mantra of the global food and
beverage industries, diverting attention from their efforts to
seek ever-increasing consumption of their products. The man-
tra ignores the complexity of the issue and is misused to shift
the “blame” for obesity to individuals, who we are told need to
be “educated” to make the right “personal lifestyle choices.”
It is also a convenient assumption that early man and
woman were so active hunting and gathering, enjoying the
resulting Stone Age diet, that they had little chance to
become fat. Indeed it may well be the case, as Boyd Eaton has
argued, that much of present-day noncommunicable disease,
including obesity, is due to our having turned away from the

N.J. Rigby

International Obesity Forum,

C/o 4 Moreton Place, London SW1V 2NP, UK
e-mail: nevillerigby@aol.com

D.W. Haslam et al. (eds.), Controversies in Obesity, 11
DOI 10.1007/978-1-4471-2834-2_2,
© Springer-Verlag London 2014
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ancestral diets to which we remain genetically attuned [1].
But an examination of Upper Paleolithic “Venuses,” tiny
artifacts representing the earliest sculptures of and by Homo
sapiens, suggests that obesity was certainly evident, despite
the primitive diet, even if the prevalence cannot be conjec-
tured at despite the high predominance of obesity among
these figurines [2]. The most recent discovery of the Hohle
Fels Venus pushed back the clock on these early depictions of
obesity to 35,000 years ago — 5-10 millennia earlier than the
Venus of Willendorf, a maquette replica of which is awarded
every 4 years to a prominent scientist for their distinguished
contribution to obesity research [3].

If people in the Stone Age apparently witnessed, and per-
haps even revered, obesity, they can hardly be charged with
failing to make the correct “lifestyle choices”; surely it fol-
lows that the human race is now at even greater risk in the
present-day “toxic” environment, which leaves us very few
requirements and opportunities for worthwhile physical
activity, and, as Boyd Eaton has pointed out, replaces a natu-
ral diet with an industrialized food supply combining an
abundance of fats and sugar unavailable in the past. How
much greater must the risk of developing obesity now be?

The answer should be clear to everyone. We have witnessed
in a little over three decades the growth of the modern obesity
epidemic. Obesity prevalence is no longer measured in tiny
percentages. More than one-third of US and Mexican adults is
obese, more than one-quarter of adults too in the UK,
Australia, and New Zealand [4]. Across OECD countries, one
in five children is overweight or obese. However, many coun-
tries still rely on flawed self-reported surveys that underesti-
mate the prevalence, while Asian countries are advised to
lower the bar to obtain a realistic assessment of the scale of
their problem. Although the WHO standard cutoff point of
BMI >30 provides a generalized benchmark, it fails to reflect
the diffuse spectrum encompassed by obesity and its concomi-
tant health risks. Thus, a WHO estimate of overweight and
obesity in China of nearly 22 % contrasts with China’s own
Working Group on Obesity estimate of 28.4 % [5].



Chapter 2. Too Late to Challenge 13

Thus, with some justification, the rise in obesity preva-
lence, estimated by WHO to a number around half a billion
adults, can be portrayed as a modern epidemic, given that
statistical mapping over time illustrates something akin to a
disease vector, now more apparent than ever as food and
beverage corporations globalize their products and markets,
exporting obesity — the “western disease” — to populations
where it was scarcely known in the past. While obesity treat-
ment is rarely successful in the long term, there are very few
measures available to counteract the impact of obesity at a
population level. At a strategic level, it has become clear that
societies must learn to cope with the long-term consequences
of having an obese population, placing significant additional
demands on health services and with wider practical societal
impacts. Thus, the challenge is now very much focused on
finding how to prevent childhood obesity within an enduring
socioeconomic structure that has demonstrably generated
the levels of obesity we have today.

Given that rising obesity rates provide an indicator of
population-wide weight gain, it is also apparent that the
nature of the food chain has altered greatly for almost every-
one. Although much of the alarm in the present-day food
debate focuses on the manner in which agribusiness has
forced the acceptance of genetically modified products with
little concern for the uncertain health consequences, the
change wrought over more than half century in the food
chain through the predominance of processed foods, confec-
tionery, and caloric drinks has created a dependence on virtu-
ally sterile foods with extended shelf lives, an excess of empty
calories, and a deficit in fresh fruits and vegetables in the
general diet, combined with an increasing detachment for
many from an understanding of the origins of food and the
healthiest nutritional combinations of those foods.

To some extent the debate is shifting from the obesity epi-
demic per se towards a self-defined group of noncommuni-
cable diseases and related NGOs where there are close links
with commercial interests. The International Diabetes
Federation (IDF), for example, has courted controversy by
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accepting Nestlé as a sponsor, despite a long-standing cam-
paign by some NGOs to boycott the company. Protests that
the IDF is losing credibility have been voiced by distin-
guished figures in the field of diabetes research and public
health [6].

The focus on noncommunicable diseases and their preven-
tion, the basis of the 2011 UN General Assembly Resolution
on the Prevention and Control of Noncommunicable Diseases
(Resolution 66/2), has led to wider controversy about the
closer involvement of major food and beverage sector corpo-
rations, along with some other sectors such as alcohol, with
growing misgivings about conflicts of interest and the poor
track record — and, in some cases, an outrageous history — of
these companies wittingly or unwittingly frustrating progress
in public health. A group of NGOs, led by the International
Baby Food Action Network, have protested to the UN over
NCD Alliance proposals for a “Global Coordinating
Platform.” They believe this would offer opportunities for
industry stakeholders to take the lead as partners but argue
that the UN’s NCD resolution in 2011 did not provide for
“collaboration with the private sector” [7].

Some see the NCD initiative as superseding the WHO’s
2004 Global Strategy on Diet, Physical Activity and Health
that witnessed the public health arena turned into a battle-
ground in which there was no disguising the hostility of large
parts of the food and beverage sector towards WHO’s efforts
to improve the food chain as one approach to tackling the
obesity epidemic. Subsequently, many of the very small steps
taken by a few governments have met with either overt or
covert resistance.

In 2011 the US Federal Trade Commission’s proposals for
voluntary nutrition principles, tabled by its Interagency
Working Group on Food Marketed to Children, were rejected
by the food and beverage industries, leading the Institute of
Medicine to reemphasize the need to address environmental
cues rather than attribute blame to individuals and point to
personal responsibility as the key to counteracting obesity [8].
Even the quite modest public health efforts of Mayor Michael
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Bloomberg in New York City to moderate the excesses of the
sugar drink consumption by simply limiting public venue serv-
ing sizes to 16 oz, or 1 pint, rather than the 32-oz or quart
servings promoted by soda companies, encountered a very
public hostile response from Coca-Cola and McDonald’s
before the very limited scope of this restriction came into
force [9].

In practice, the impetus of worthwhile public health initia-
tives often ends up dissipated or diverted by commercial
interests whose chief strategic concern has been to defeat any
move towards effective regulation to control junk food and
the marketing of such food, particularly to children.
Companies simply switched the focus of their marketing to
children from more expensive television advertising to
exploit the much more targeted and substantially cheaper
personalized marketing available via the Internet [10].

The frustratingly slow pace of achievement and implemen-
tation of any meaningful measures to prevent obesity prof-
fers an unwelcome guarantee that the obesity epidemic is
here to stay and will inevitably get worse. Whether or not it is
now too late to address the challenge, only time will tell.
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Chapter 3

Government Action
to Tackle Obesity

Susan A. Jebb

Obesity is a “wicked” problem [1]. Excess weight gain is the
end result of a network of determinants, each themselves the
product of a wider set of individual, social, and environmen-
tal circumstances, exemplified by the obesity systems map
developed by the UK Government Office for Science [2].
Obesity is everyone’s problem, but it risks becoming no one’s
responsibility. Governments around the world have a vital
leadership role to play in a number of key areas.

Making the Economic Case
for Tackling Obesity

The systemic nature of the determinants of obesity is such
that progress to reverse the problem will take time to yield
positive health impacts. It is essential to have a clear under-
standing of the societal costs of inaction and the potential
return on investment from interventions to prevent and treat
obesity in order to justify investment, especially for costly
capital projects such as environmental infrastructure.
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Coordinating Action Across Government

While departments responsible for health will usually take
the lead in efforts to treat obesity, many of the policy levers
necessary for prevention lie in other government depart-
ments, including those responsible for business, education,
transport, and welfare. It is vital that governments secure the
cooperation of ministers to work across departmental bound-
aries to address all policies that directly or indirectly contrib-
ute to tackling obesity.

Working at an International Level
to Secure Global Action

Some policies will be easier to implement, or be more effec-
tive, if enacted on a regional or global basis. This is particu-
larly true for policies that require cooperation with globalized
industries.

Monitoring Progress

Setting clear targets or other performance metrics provides a
focus for action to reduce obesity. These may include changes
in the key drivers of obesity, particularly diet and physical
activity behaviors, as well as measurements of the prevalence
of overweight and obesity. It is vital that governments put in
place robust surveillance measures to provide regular feed-
back as part of a program of continuous learning to enhance
public policies.

In recent years, most governments have recognized obesity
as a public health problem, but their ability to take direct
action to prevent or treat obesity among individual citizens is
limited. Accordingly, governments need to work in partnership
and to exert their influence through others using a mix of
incentives and disincentives to motivate action. Increasingly
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this will be through local governance structures, building on
evidence that local action, embedded in communities, is effec-
tive in preventing obesity [3]. Health care systems, too, need to
be mobilized to recognize obesity as the root cause of a diverse
range of health problems and encouraged to treat obesity as a
key part of the management of chronic diseases [4]. Moreover,
many people will be more likely to take action as a conse-
quence of messaging from their peers, civil society groups, or
trusted brands than from traditional authority figures.

In the UK, the Foresight report “Tackling Obesities:
Future Choices” set out a framework for action across soci-
ety, led by national government but working in partnership
with others [2]. It provided an authoritative scientific review
of the state of the evidence, with a strong policy focus. It has
underpinned the development of two successive national
strategies to tackle obesity in England, cutting across the
political spectrum, and provided the backdrop to NICE guid-
ance on tackling obesity at a local level [3]. It recommended
an approach based on six key elements:

1. Systemic change across the system map, incorporating
actions to address the full range of determinants of
obesity

2. Complementary interventions at different levels: individ-
ual, local, national, and global

3. Interventions that touch individuals and populations at
key points throughout the life course

4. A mixture of initiatives (focused policies which impose
change), enablers (equipping individuals and communities
with the skills to make changes),and amplifiers (population-
level actions to shift social and cultural norms)

5. Short-, medium-, and long-term plans for change — recog-
nizing that some policies may be essential prerequisites for
other action, not least actions to build public acceptability
for more paternalistic policies

6. Ongoing evaluation and continuous improvement to
allow the strategy evolve as evidence of effectiveness
accumulates
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It is too early to judge the outcome of this strategy in
England; while the rate of increase in obesity has slowed, or
even halted in some age groups, a quarter of adults are obese
and associated morbidity remains high [5]. It is apparent that
in spite of substantial investment and effort in recent years,
further action is still needed to accelerate progress. This
includes continually reviewing and identifying gaps in the
strategy, seeking more effective mechanisms to deliver
changes, and securing global agreement on matters that are
beyond the national jurisdiction.

But in a democracy, diet and activity habits are ultimately
voluntary personal behaviors, and modern governments must
respect the autonomy of their citizens. To this end, the
Nuffield Council on Bioethics in Public Health proposed a
stewardship model that “emphasises the obligation of states
to provide conditions that allow people to be healthy and, in
particular, to take measures to reduce health inequalities” [6].
It recognizes that interventions must be proportionate and
proposes an intervention ladder to guide government action
(Table 3.1). In order to tackle obesity, there is a broad agree-
ment that action confined to the lower levels based around
information and education is necessary but not sufficient, but
there is currently little public acceptance of intrusive policies
close to the top of the ladder that restrict choice except, on
occasions, in the case of children where it is more readily
accepted that the state has a stronger “duty of care.” Thus,
current policy discourse is focused towards the middle of the
ladder, considering incentives and disincentives to change
behavior, most notably policies involving changes in “choice
architecture” [7] or fiscal measures [8].

Whether the balance of responsibility for tackling obesity
rests with government, other actors, or individuals is a largely
academic argument since progress will be maximized when all
groups move in parallel. As more governments take on a stra-
tegic leadership role in tackling obesity, there will be opportu-
nities to learn from a growing body of international experience,
especially in the mechanisms to deliver effective policies. But
a shift in social and cultural norms in the population towards
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TaBLE 3.1 The intervention ladder and its potential application to
obesity policy

Eliminate choice: regulate in such a way as to entirely eliminate
choice (e.g., banning confectionery in schools)

Restrict choice: regulate in such a way as to restrict the options
available to people with the aim of protecting them (e.g., setting
limits on fat or sugar content of food or drinks)

Guide choice through disincentives: fiscal and other disincentives
can be put in place to influence people not to pursue certain
activities (e.g., tax on sugar-sweetened drinks)

Guide choice through incentives: regulations can be offered that
guide choices by fiscal and other incentives (e.g., schemes for the
purchase of bicycles for journeys to work)

Guide choices through changing the default policy: regulations that
make it easier to make the healthy choice (e.g., changing the default
milk used in coffee shops to low-fat varieties)

Enable choice: policies that enable people to change to a healthier
behavior (e.g., provision of clear nutritional labeling)

Provide information: inform and educate the public (e.g., campaigns
to encourage people to take more exercise)

Do nothing or simply monitor the situation

Adapted from Nuffield Council on Bioethics [6]

valuing a healthy weight as a key element for future health
will be a crucial element in developing a sustainable solution
to obesity.

Conflicts of Interest SAJ was an independent Science Advisor on
Obesity to the Department of Health in England (2007-2012) and is
currently Chair of the Public Health Responsibility Deal Food Network.

References

—_

Rutter H. Where next for obesity? Lancet. 2011;378(9793):746-7.
Butland B, Jebb SA, Kopelman P, McPherson K, Thomas S, Mardell J,
et al. Foresight — tackling obesities: future choices — project report.
London: Government Office for Science; 2007.



22

S.A. Jebb

National Institute for Health and Clinical Excellence (NICE).
Obesity: working with local communities, public health guidance 42.
London: NICE; 2012.

Royal College of Physicians. Action on obesity: comprehensive care
for all. Report of a working party. London: RCP; 2013.

. Health Survey for England (HSE). Health and Social Care Information

Centre. 2012. http://www.hscic.gov.uk/catalogue/PUB09300.

Nuffield Council on Bioethics. Public health: ethical issues. London:
Nuffield Council on Bioethics; 2007.

Marteau TM, Ogilvie D, Roland M, Suhrcke M, Kelly MP. Judging
nudging:can nudging improve population health? BMJ.2011;342:d228.
Mytton OT, Clarke D, Rayner M. Taxing unhealthy food and drinks
to improve health. BMJ. 2012;344:e2931.


http://www.hscic.gov.uk/catalogue/PUB09300

Chapter 4

Why Are Governments
Abdicating from Dealing
with the Obesity Crisis?

Boyd A. Swinburn

Awareness and Actions on the Obesity
Epidemic

The global patterns of obesity are fascinating. The beginnings
of the epidemic can now be seen (retrospectively) to have
started in the decades of the 1970s and 1980s in almost all the
high- and middle-income countries [1], pointing to
globalization factors, especially in food systems, as the overall
drivers [2]. While the trajectories of the epidemics differ by
country according to the existing food and physical activity
environments upon which the global factors operated, there
was a constant steep increase over the 1990s. This was a
decade when researchers were trying to get the epidemic
onto the public and political agendas. In the early 2000s, again
virtually simultaneously across the globe, the media stories
on obesity escalated exponentially [3]. So the question is:
What have been the responses of the main players over the
last decade to these increasing epidemics of both obesity and,
more lately, media stories about obesity? A colleague who
was responsible for the national nutrition survey in New
Zealand in the 1990s, which showed this rapid rise in obesity,
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explained the players thus: the researchers were the first run-
ners in the “relay” and had done their job in showing the
growing size of the problem and were ready to pass the baton
to the policy makers. However, the policy makers were not
yet in the stadium. The third relay runners, the politicians as
the decision makers, did not even know that there was a race
on. Meanwhile, the NGOs who were keen to run the last leg
of the relay and do something about it were all stripped down
and warmed up ready to go. The private sector groups, while
not officially in the relay team, were rapidly gathering in the
center of the stadium looking for opportunities to be involved
in every leg of the race.

The two major players in influencing food environments
are governments, because they have the authority to create
the rules through policies and regulations, and the private
sector, because they are already the major shapers of food
environments and editors of consumer choices [4]. How have
they responded to the obesity epidemic?

Responses of the Private Sector
to the Obesity Epidemic

The transnational food companies have led a vigorous and
rapid response to the perceived threat that the obesity epi-
demic poses to their businesses. While processed food as a
product is different than tobacco as a product, the range of
corporate responses from the large transnational food com-
panies has followed and advanced the tactics used by the
large tobacco companies in their fight against tobacco control
measures. They have stepped up their lobbying of politicians
to stall public health regulations [S] and to introduce industry-
friendly regulations [6]; funded advertising campaigns and
organizations against proposed public health regulations [7];
made general pledges to change their products and marketing
practices [8]; instituted ineffective self-regulatory codes of
practice [9]; funded industry-friendly scientists and research
on physical activity [10]; funded non-regulatory approaches
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such as education and community action [11]; secured official
roles within policy development committees and processes
[12, 13]; formed “public private partnerships” with govern-
ments [14], NGOs [15], and professional bodies [16, 17]; and
so on and on in what is rapidly becoming a truly comprehen-
sive, tough-minded, multi-strategy, multi-sector approach.

Responses of the Public Sector
to the Obesity Epidemic

Almost universally, governments have made a very slow
response to the obesity epidemic. The potential reasons for
this are manifold: the determinants are multiple and
complex [18]; the potential solutions are multiple and con-
tested, creating a “policy cacophony” [19]; there are no
country-level exemplars of reversing obesity through public
health action; there is scientific uncertainty about the optimal
approaches; some solutions, such as social marketing and
community interventions, cost significant ongoing funding;
other solutions, such as restrictions on marketing, are heavily
opposed by powerful, commercial interests; and still other
solutions, such as endowing corporations with person status
for the protection of free speech [20] or regulating when mar-
ket forces fail, run counter to prevailing laws, cultures, and
ideologies. Arguably the most important explanation for the
extraordinary policy inaction of governments around the
world is the very high level of political commitment and
investment of “political capital” needed to institute policies
that are so heavily opposed by powerful vested interests [21].
The leadership of Mayor Michael Bloomberg in securing
policies to improve food and physical activity environments
in New York City is a shining but rare example of strong gov-
ernment action [22]. In general, the level of collective politi-
cal effort needed to pass “hard” policies (e.g., regulations to
restrict unhealthy food marketing to children, taxes on
unhealthy foods, or interpretive front-of-pack food labelling)
is very high indeed, and there are many other political
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priorities and easier wins for politicians. However, doing
nothing is increasingly untenable, and abdicating responsi-
bilities to individuals, the marketplace, or “public private
partnerships” is quickly proving to be just business as usual.
What can be done to fortify the public policy-making process
so that highly supported, evidence-informed, and effective
policies can be implemented?

Lifting Government Actions
to Prevent Obesity

There are actions that can help to protect public policy mak-
ing from undue commercial-interest pressure and to increase
the public demand for action, including:

e Reducing conflicts of interest the policy-making process.
There should be no place at the table for individuals with
high conflicts of interest between commercial and public
good outcomes. For example, peak lobby groups for pro-
cessed food companies should be considered too con-
flicted to sit on committees developing dietary guidelines,
health claims regulations, food labelling requirements, and
so on. They have a very legitimate role, however, in being
involved in policy implementation.

e [ncreasing the transparency in policy making and commer-
cial lobbying efforts. Lobby registers, required declarations
of meetings between politicians and lobbyists, full declara-
tion of party political donations, strong freedom of infor-
mation laws, ready public access, and input into policy
making are all important systems to help ensure that com-
mercial influences on public policies are transparent and
minimized.

e FEvidence and benchmarking. Research and monitoring
that show the level of progress in obesity prevention
actions compared to international benchmarks will help to
set standards and targets for policy making, especially
towards creating healthier food environments.
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Public pressure for action. Public advocacy efforts to
promote public policies could be strengthened by linking
with allied movements such as those for environmental
sustainability, food sovereignty, animal welfare, urban
liveability, and social justice [23].

Conclusion

Current government responses to the obesity epidemic fall
very far short of being commensurate with the size and seri-
ousness of the problem. This inaction over decades is likely to
be due, in large part, to the excessive influences of the com-
mercial sector on public policy development. Major changes in
policy processes and power dynamics will be needed to achieve
government action that will shift us away from the current
business as usual course and its consequent rises in obesity.
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Chapter 5

Childhood Habits
and the Obesity Epidemic

Michael E.J. Lean

However it is assessed, the prevalence of obesity has clearly
risen recently in all countries, and in general it is continuing
to rise, even in the countries with the highest current obesity
prevalences. This has brought colossal, new, and, in principle,
avoidable health-care and social costs. Almost all those costs
arise from obesity in adulthood, and from secondary conse-
quences of obesity, rather than treatment costs.

In the hunt for causes, or perhaps scapegoats, it has
become usual to focus attention on the rise in overweight or
“obesity” in childhood. Many assume that the very evident
increase in numbers of overweight children, visibly different
from previous generations in the playground, is a direct caus-
ative forerunner to the rise in adult obesity. However, the rise
in prevalence of obesity in childhood did not predate the rise
in adults and it is more likely that the increase in overweight
and obese children is a result of diet and activity changes in
parents, in an industry-led epidemic which affects all age
groups.

M.E.J. Lean, MA, MD, BChir

School of Medicine, MVLS, Human Nutrition,
University of Glasgow, Walton Building, Royal Infirmary,
84 Castle Street, Glasgow G4 O0SF, UK

e-mail: mike.lean@glasgow.ac.uk

D.W. Haslam et al. (eds.), Controversies in Obesity, 31
DOI 10.1007/978-1-4471-2834-2_5,
© Springer-Verlag London 2014



32 M.E.J. Lean

Obesity is a pervasive disease, with multiple costly clinical
consequences, which accumulate with age. As well as the
closely related major metabolic and physical consequences,
obese adults have increased number of “minor” ailments and
take more time off work (Table 5.1). They visit general prac-
titioners more often, with a range of symptoms (much more
commonly over the age of about 40) and go on to develop
disabling physical and metabolic diseases secondary to their
obesity. Extreme obesity (e.g., BMI >50) is much more
frequent in women and among the most deprived popula-
tions sectors. Severe obesity is the most rapidly growing cat-
egory, and the most expensive, with substantially more
medical and social costs than more modest obesity (e.g., BMI
30-40). The conventional BMI cutoff of 30 for “obesity” was

TaBLE 5.1 Medical consequences of overweight and obesity are all
multifactorial and age-related, and few develop in childhood

Physical symptoms Metabolic Social
Tiredness Hypertension Isolation
Breathlessness NIDDM Agoraphobia
Varicose veins Hepatic steatosis Unemployment

Back pain Hyperlipidemia Family/marital stress
Arthritis Hypercoagulation Discrimination
Edema/cellulitis IHD and stroke Financial
Sweating/intertrigo

Stress incontinence

Anesthetic/surgical Endocrine Psychological

Sleep apnea Hirsutism Low self-esteem

Chest infections Oligomenorrhea/infertility Self-deception

Wound dehiscence Metromenorrhea Cognitive disturbance

Hernia

Venous thrombosis

Estrogen dependent

Cancers: breast, uterus,
prostate, colorectal

Distorted body image

Depression
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established for epidemiological purposes and is often mis-
leading in clinical settings and when applied to individuals. Fit
rugby players and other athletes commonly have BMI 30-35,
with low body fat content. Waist circumference >102 cm in
men, or >88 cm in women, is a better guide to excess body fat,
and to increased medical costs, which demand professional
intervention. These figures only apply to adults. Waist cut-offs
are not so well defined for fat children.

As the obesity epidemic has unfolded in adults, with colos-
sal cost burdens for health care and insurance premiums,
there has been a parallel increase in the prevalence of over-
weight children. UK and US anti-obesity strategies have
placed enormous emphasis on the rise in “childhood obesity.”
Is this truly the cause of adult obesity, or a consequence of it?
How much does the increase in so-called childhood obesity
actually matter?

A crude analysis of government reports and strategy ini-
tiatives against obesity reveals that around half of the total
national effort against obesity has been directed against chil-
dren, much of it specifically for interventions in schools. Why
has this emphasis arisen? Is that the priority for our very
limited resources?

In the UK, for example, the most recent White Paper on
Public Health for England [1] sets a target for reducing
“childhood obesity” (at age 11), but none for adults. The 2008
UK Cross-Government Obesity Strategy reiterates the pri-
mary target to reduce childhood obesity and includes nine
action points directed at children, eight general actions, and
only two directed specifically at adults with obesity [2]. The
NICE guideline includes four pages on preventing childhood
obesity, compared with two specifically on adults [3]. The US
Surgeon General’s Office launched a prominent specific ini-
tiative for childhood overweight and obesity prevention in
2007 [4]. The underpinning thinking behind this focus is a
belief-based view that preventing childhood obesity will lead
to lifelong behavioral changes, and ultimately to arresting the
epidemic of (adult) obesity. Evidence-based detractors have
pointed out that over 80 % of obese adults were not overweight
as children [5-7] and that the tracking of overweight/obesity
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and of physical activity pattern, from childhood into adult-
hood, is weak until teenage years [8]. Furthermore, “obese”
children, as commonly defined (BMI >95" or even >98" cen-
tile for 1990), are mostly only “overweight,” not “obese,”
when they reach the age of 16-18 years (Fig. 5.1) [9]. Using
the more appropriate international data, linked to BMI in
adulthood, far fewer children are classified as “obese”
(Fig. 5.2) [9]. There is no evidence that preventing childhood
obesity will reduce subsequent adult obesity, which is where
virtually all health consequences and costs lie, and the evi-
dence for efficacy, effectiveness, or cost-effectiveness of inter-
ventions for childhood obesity is weak, lacking, or negative
[10,11]. We can learn from these studies directed at children,
and build on successful elements, but the focus looks funda-
mentally flawed.

A functionalist definition of “epidemic” is a prevalence of
disease which has risen above the level which can be con-
tained using conventional 1:1 medical services, and above
which political, preventive action is demanded. An epidemic
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Ficure 5.1 Gentiles for body mass index for British males and
females. Gentile curves are spaced two thirds of z score apart. Also
shown are body mass index values of 25 and 30 kg/m? at age 18, with
extra centile curves drawn through them
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FIGURE 5.2 International cut off points for body mass index by sex
for overweight and obesity, passing through body mass index 25 and
30kg/m*at age 18 (data from Brazil, Britain, Hong Kong, Netherlands,
Singapore, and United States)

is thus both a medical and a political responsibility, combin-
ing optimal patient care (within resource limits) with effec-
tive population-directed preventive measures.

Obesity shares common features with many diseases that
doctors have to treat, but it has several very specific charac-
teristics that demand different approaches. Obesity has
become “normal” for many people, and researchers have
produced evidence that obese children are mostly not recog-
nized as having a serious disease by their parents [12, 13].
Perhaps that is actually acceptable. Campaigns to raise
awareness of “childhood obesity,” for example, through
schools health service examinations [14, 15] have met with
antagonism. Children classified as “obese” according to cur-
rent criteria are mostly not ill, in any other definable sense,
and do not occupy GP surgeries more than thinner children.
Indeed one American study found that obese children actually
had lower health-care costs than thinner ones [16]. The track-
ing of obesity from childhood is weak. Children classified as
overweight or obese, under the age of 10, have little increased
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risk of adult obesity [8], but obese teenagers are likely to
become obese as adults. However, when “obese children” on
the 98th BMI-centile-for-age cease to be children (at 16 in
Scotland, 18 in England, or 21 in the USA), they actually only
have a BMI of 27-28 kg/m?. They are mostly overweight
(exceptions being athletes such as rugby players) but still
need to gain quite a bit more weight to become “obese.”

Excess body fat in childhood is not good, but isolated
extreme cases apart, it does not impair physical health. As
adults, overweight will certainly promote metabolic syn-
drome and type 2 diabetes in susceptible individuals, even
before those individuals become “obese” (qua BMI >30), and
a range of other metabolic and physical problems. But
“obese” children will not suffer the full consequences of
obesity without extra adult weight gain. The normal insulin
resistance of puberty can result in impairment of glucose
tolerance which reaches the diagnostic threshold for type 2
diabetes in some very obese teenagers, but the numbers are
small, and this is a transient biochemical phenomenon usually
with no health impairment.

There is evidence that overweight/obese children have
increased number of minor psychological difficulties than
normal-weight children, and they have been shown to have
poorer educational and career prospects and are less likely to
have stable domestic status [17]. So there are good reasons to
want to help overweight/obese children to control their
weights. It is important, however, to recognize that this is not
the only, or most important, solution to national obesity
epidemic.

That being the case, we need to know what is causing more
children to become obese now. Several factors are fairly con-
sistent and make sense. It has been known for many years
that obese children are likely to have overweight/obese par-
ents. That could point to genetic factors, but the association is
very strong, whereas genetic factors behind obesity are insuf-
ficient to explain it. The most authoritative evidence base, the
gene map of obesity [18], suggests that about 20-30 % of
variance in BMI is explained by genetic factors. The greater
part is environmental. Interestingly, studies of “heritability”
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of BMI among twins, comparing BMI status of identical and
non-identical twins, always suggest a much higher heritable
influence than other types of studies. This is not fully
explained: the very close similarity of identical twins is partly
genetic but also may reflect the parental habit of treating
identical twins identically, so adding identical environmental
pressures. On the other hand, parents may tend to treat their
non-identical twins differently as a matter of principle, so
generating greater differences than would usually be expected
between like-sex siblings at the same age.

There is growing interest in the possibility of epigenetic
effects, such that an obese woman who overeats in preg-
nancy may induce lifelong epigenetic changes in the appe-
tite control of a fetus. In animal models this appears more
marked for female offspring, possibly exploring the greater
likelihood of obesity in the daughters of obese mothers
[19]. The alternative explanation is of old-fashioned behav-
ioral direction between mothers and daughters, fathers and
sons [20].

Government strategies against any epidemic must attempt
to achieve a total funding level appropriate to the clinical
care burdens, modified by voters’ likely assessment of the
actions taken. The strategy needs to apportion funding
between effective and sustainable measures for prevention
and for treatment of affected individuals within available
budgets. The evidence on treating obesity is rather different
in children from that in adults.

As far as prevention goes, it is probably fair to say that we
do not have any model for intervention which has proven
effectiveness, either for adults or children. A recent evalua-
tion of attempts to prevent excessive weight gain in children
concluded that there was no cost-effective method within
current evidence. Interventions aimed at increasing physical
activity have been popular (e.g., in schools). The results show
almost total failure to modify children’s BMI centiles, prob-
ably because children who exercise more in school compen-
sate by inactivity out of school [21]. While some interventions
suggest small reductions in body fat during the intervention
itself, any such effect is lost within 1 month after the end of
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the exercise program, and there is no evidence that prevent-
ing “childhood obesity” will reduce later adult obesity [22].

No country has yet produced a convincing down-turn in
rising adult national obesity prevalences. There are recent
suggestions from UK that could indicate such a decline [23].
Even if the heights and weights data do show a flattening or
down-turn in numbers with BMI >30, there remains a steep
rise in numbers with BMI >40 and >50, which is where the big
problems are. It also seems that waist circumferences are
continuing to rise steeply, even when BMI is rising less, prob-
ably indicating rapid accumulation of body fat while muscle
mass has declined [23]. To make it difficult to monitor what is
happening in the population, the dietary methods and waist
circumference method used in the Health Survey of England
and Scottish Health Surveys have recently been changed, so
the data are confounded by differences in survey methods
and different sampling methods. It thus becomes impossible
to obtain reliable longitudinal data, either for waist circum-
ference or for the dietary factors which might be influential
in any change [23]. It is deplorable that the commissioners of
national surveys have failed to understand the very basic
principle that longitudinal surveys need to use consistent
protocols and methods.

In relation to obesity treatment, the evidence is more
secure. We now have growing evidence for efficacy and cost-
effectiveness for obesity treatment programs available in the
NHS, with results at 12 months as called for by NICE and
SIGN guidelines. It has long been clear, and accepted, that no
obesity treatment can be effective for all patients and that a
substantial proportion of obese patients will always fail to
engage or lose weight. A recent systematic review of UK data
has established that about 30 % of patients will engage, with
variable levels of success such that about half of those (i.e.,
15 % of all starters) can maintain a weight loss >5 %. This
generalization applies to first-level “self-help” approached
using commercial slimming clubs and to the next level of 1:1
professional input provided in routine primary care by
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Counterweight [24]. The evidence is not yet secure for the
multidisciplinary secondary-care methods used for the next
stage (e.g. by Glasgow and Clyde Weight Management
Service), although 3-month results are encouraging. For
severe and complicated obesity, a low-energy liquid diet
approach delivered by practice nurses in routine primary
care can generate and maintain for 12 months >15 kg weight
loss for about 33 % of patients [25]. None of these results are
perfect, and there is scope for future improvement, but it is
valuable that these data have been obtained from largely
unselected patients in real-life settings, rather than in the
artificial context of randomized controlled trials.

Among obese children, results have been much less posi-
tive. Systematic reviews have found only weak evidence for
interventions to treat childhood obesity [26]. Physical activity
interventions are particularly poorly sustained in childhood
[22]. The much-quoted high-input interventions of Epstein,
unfeasible for routine use, were effective with the involve-
ment of parents. A number of more recent studies have also
documented the importance of involving parents, and several
have now suggested that interventions that involve solely par-
ents are effective against the obesity of children. There are
several aspects to this, including attention to parenting skills
and styles, but is seems possible that children with weight
problems are following the ill-advised diets and lifestyles of
their overweight parents. If parents set a better example,
including controlling their own weight problems, then it is pos-
sible that children will follow suit and potentially adopt diets
and lifestyles compatible with a lifelong normal body weight.

Children’s eating and physical activity habits are likely
to be influenced more by parents, or other household mem-
bers, than by any others. Schools certainly have potential to
educate, and a useful basic understanding of energy bal-
ance and the energy and nutrient contents of food groups
can be taught in primary schools. School meals provide an
opportunity to demonstrate attractive meals which satisfy
the basic principles of nutrition defined by the Caroline
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Walker Trust [27], and now adopted nationally with (or
despite?) the antics of certain celebrity chefs. All too often,
however, the quest for short-term profitability on very low
budgets, coupled with inadequate training in nutrition
among caterers, has led to poor-quality school meals and
continued failure to provide a nutritionally balanced meal
for schoolchildren. Extraordinarily, the UK government
has suggested not applying nutritional standards for the
new free school and academies, following a similar move by
the New Zealand Government. Who benefits from that?
Children deserve better. Under UNICEF declaration, every
child has a right to clean air, clean water, and nutritious
food [28].

Even with proper training and commitment, and perhaps
a larger budget, school meals themselves will not solve child-
hood obesity: maximally 5 a week for 40 weeks — 200 meals
a year is a relatively small proportion of the 1,200 or so eat-
ing occasions each child will negotiate. Similarly, the evi-
dence is increasingly clear that physical activity in schools
cannot be sufficient to habitualize physical activity such that
it will persist past the age 11 watershed into secondary
school age and adulthood. The role of parents in normalizing
either regular physical activity or inactivity is likely to be
much greater. The problem is likely to be one of degree.
Most young adults rate themselves as reasonably active
(“never off my feet”), but when actually measured, their
physical activity level is revealed to be very low. It is worth
reflecting that humans, as a species, scarcely experienced
obesity throughout millions of years of evolution until in
recent decades it became possible to live without working
physically. Evidence using step-counters has indicated that in
order to avoid all cardiovascular risk factors and overweight,
humans may need to walk for about 4 h daily, amassing over
15,000 steps per day, and spend about 7 h a day in upright
posture [29]. That is probably the level of activity under-
taken by most people through evolution, and for which our
bodies and appetites evolved. By secondary school age, that
is the sort of level that should be normal for human beings,
not just a nebulous target.
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Chapter 6
Obesity and Sexuality

David W. Haslam

Some commentators have suggested that obesity and inter-
course are poorly compatible. In 1972, The Joy of Sex stated:
“If you are grossly overweight, set about losing it, whether you
value your sex life or only your life,” suggesting entry from the
rear and intercourse on hard surfaces as solutions. A study of
obesity and sexual quality of life [1], among 507 obese people
seeking treatment and 422 obese and 282 normal-weight par-
ticipants not actively seeking help, concluded that obesity
impairs sexual activity compared with healthy weight. The fat
acceptance organization Dimensions disagrees, publishing a
guide to enhanced sexual relationships and positions, begin-
ning “The Mythology of Obesity tells us that sex with a fat
partner is either fruitless or impossible” but continues: “In the
real world, sex is more likely to be impeded by anxiety than
adiposity.” Suggested positions in addition to traditional acts
include the upside-down position, the T-square and X posi-
tions, and stand and deliver. The latter was apparently beloved
of Edward VII, who commissioned a chair in 1890, his “siege
d’amour” to facilitate the act [2] with prostitutes at the opulent
brothel Le Chabanais, one of the great bordellos of fin de siécle
Paris (Fig. 6.1). The chair allowed him to “leverage himself”
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FiG. 6.1 Edward VII’s “siege d’amour”

from the wheelbarrow style arms “while thrusting.” His part-
ner or partners were thus protected from being crushed by the
Prince’s excess weight [3].

Dimensions Forum reveals sexual practices unique to
obese individuals. One contributor advised: “I adore BBW’s
and SSBBW’s [big beautiful woman, and super-sized big
beautiful woman] as well and LOVE their soft bellies and the
rolls that go along with them ... a belly jiggling as a girl is
having sex.” Many describe the “belly f**k” and other erotic
and autoerotic practices. “I LOVE when my belly hangs over
my pants, and I can rub it and feel how big it is. I love to get
my fingers all the way under the hang and pick it up and
jiggle so I can feel how heavy the bottom roll is.”

There are important ethnic considerations, sometimes
concerning peripheral adiposity and body morphology.
According to Professor Myra Mendible, “In mainstream U.S.
culture, ‘bubble butts’ have typically been associated with
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‘lowly’ subject positions or ‘vulgar’ sexuality. Calling too
much attention to one’s behind is considered uncouth in
polite society, a nasty reminder of forbidden or distasteful
acts. A big butt is associated with ‘unnatural’ sex, excrement,
or the excess and physicality identified with ‘darker’ races.”

However, within the Black community larger female body
types have long been admired: “No one wants a bone but a
dog!” Recently, more and more Americans are lauding the
“gluteal aesthetic” thanks to “bootylicious” celebrities such
as J. Lo and Beyoncé, and the “butt” has become a means of
celebrating rather than condemning ethnic differences, and
for some, signalling an invitation to sexual pleasure. Gluteal
implants exist to enhance the less well-endowed rear. Rapper
Sir Mix-A-Lot recorded “Baby Got Back,” revealing his
fondness for a “big butt” and its ethnic association:

I mean, her butt, is just so big.

I can’t believe it’s just so round, it’s like,

out there, I mean—gross. Look!

She’s just so ... black!

I like big butts and I can not lie

You other brothers can’t deny

That when a girl walks in with an itty bitty waist
And a round thing in your face

Even Frank Zappa in “Sex” sang: “The bigger the cushion,
the better the pushin.” The expression “phat” has been
coined by hip-hop African-American culture, meaning, vari-
ously “pretty, hot, and tempting” or “pussy, hips, and tits,” to
glorify bigger women. Many rappers themselves have been
obese, often morbidly so, such as Biggie Smalls, aka Notorious
B. I. G,, who weighed 395 Ib when he was shot dead in Los
Angeles in 1997. Size was often displayed as hyper-maleness.

Thin Men and Big Women

Psychologist Mildred Klingman explains the sexual dynamics
whereby an ordinary man might prefer a fat woman. “There
are many such men.... ‘Sure I like ’em big. I don’t want to
have to shake the sheets to find my woman.”” The display of
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Fi6. 6.2 Mr. and Mrs. John Battersby

fat for sexual pleasure first reached a peak in Victorian times;
circus fat ladies of the era were “the most erotically appealing
of all freaks, with the possible exception of male dwarfs.” One
of the first circus fat ladies of the modern era was Hannah
Crouse, who began her career in 1859, eventually weighing
around 800 Ib and married the famous “human skeleton”
John Battersby (Fig. 6.2).

In contrast....

Feeders and Feedees

A person who gains arousal by being fed is a “feedee,” the
person providing the substrate a “feeder,” although the feeder-
feedee relationship may not always be overtly sexual, but
nonetheless has sexual undercurrents. The ultimate expression
of commitment between a feeder and a feedee is for the latter to
achieve “immobility,” thereby relying exclusively on the former,
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as a baby to its mother both in utero and in infancy. Supersize
Betsy is a feedee who weighed over 500 b when interviewed by
the journal RE/search but claimed to be waiting for the right
man before attempting to achieve immobility. “I wouldn’t want
to put it on casually.” She claims, with regard to her many admir-
ers, that “All of them—down to the very last one—have some
kind of fantasy of me sitting on top of them or laying on top of
them or just enveloping them. To them, it’s like being smothered
in chocolate syrup. It’s not a death wish or suffocation thing—it’s
more about being able to feel this femininity surrounding you
completely.... Us feedees are sexually pretty selfish, because we
just want to lay there and be pampered and fed and adored and
worshipped.” Jeb, who is a feeder, or “encourager,” finds female
fat comforting— “like a big, soft feather bed I can fall asleep on.”
He says he likes to nuzzle his face in his girlfriend’s teats and
belly. He speaks hopefully of a day when he’ll be able to get
“swallowed up in her fat” as if she were an amoeba and he was
a food particle [4]. The American group the National Association
for the Advancement of Fat Acceptance (NAAFA) [5] exists “to
help build a society in which people of every size are accepted
with dignity and equality in all aspects of life.” It has an official
policy against feederism, stating that “NAAFA supports an indi-
vidual’s right to control all choices concerning his or her own
body. NAAFA opposes the practice of feeders, in which one
partner in a sexual relationship expects and encourages another
partner to gain weight.... That all bodies, of all sizes, are joyous
and that individuals of all sizes can and should expect and
demand respect from sexual partners for their bodies just as they
are. That people of all sizes become empowered to demand
respect for their bodies in the context of sexual relationships,
without attempting to lose or gain weight in order to win a part-
ner’s approval or attract or retain that partner’s desire” [6].

Gay Aspects and Perceptions

Cookie Woolner, a burlesque performer with the Original
Fat-Bottom Review and the Chainsaw Chubbettes, agrees
that fat is erotic: “By taking off a corset to reveal my tummy
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while dancing confidently and seductively as it shakes, my
actions express more than words ... and gives everyone in the
audience permission to expand their definitions of beauty
beyond what we’ve been taught. Queer fat burlesque shows
us new possibilities for how to live in our bodies.” FaT GiRL,
a San Francisco lesbian journal which celebrated “Fat Dykes
and the Women who Want Them,” bracketed alongside other
“alternative” sexual scenarios, showing big women with tat-
toos and piercings engaged in sadomasochistic situations,
while erotically feeding each other, promoting fat bodies over
and above the body morphology of their smaller sisters.

For men, it is very different. An obese man is sometimes
considered to have lost his masculinity; instead of being chis-
elled and hard, he is soft and rounded, with androgynous
“moobs” or “man breasts” where chest hair has disappeared
due to friction with his clothes. In the journal “Rump
Parliament,” in contrast, Daniel Pinkwater explains how his
“globularity” implied lack of unpleasant typically male
“A-type, killer-instinct, macho characteristics” helped him in
his sexual conquests: “women love me because I haven’t had
to develop so many of those unpleasant male traits.” But,
according to Ganapati Durgadas [7] in Kathleen LeBesco’s
Revolting Bodies, fat feminizes men in a potentially dangerous
manner. “The roundness and softness of fat men confirms
their ‘womanishness’ ... their relative male status is revoked.”
Even among gay and bisexual men, fat can have a feminizing
effect. Fat men are “less like men and more like women.
Fleshy bulk or stoutness in females implies inappropriate
strength or toughness. In males, it represents womanlike
weakness or physical impressionability.” However, among gay
men, there is a separate sexualization of fatness, or “heft,”
which has become fetishized. Aside from gay or straight men
who appear feminized by their obesity, another subgroup is
the large, hirsute Bear; “a large or husky body, heavy body
hair, a lumbering gait, an epicurean appetite, an attitude of
imperturbability, a contented self-acceptance of his own mas-
culinity.” According to the Bear Handbook, some men will
use the epithet “Bear” to justify overeating, thereby putting
their health at risk, by prioritizing their sexuality.
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Conclusion

An academic study in 2008 [8] looked scientifically at the link
between size and sexuality, dampening speculation on the dif-
ferences in sexuality between lean and obese individuals, dis-
covering that BMI was not significantly associated with sexual
orientation, age at first intercourse, frequency of heterosexual
intercourse, and the number of lifetime or current male part-
ners. Overweight women and obese women were more likely
to report ever having sexual intercourse with a man, but oth-
erwise, sexual behavior differed little between women of dif-
ferent BMIs. Kate Harding of “Shapely Prose: Home of the
Mordantly Obese” website explains, “The world is not full of
Attractive People and Unattractive People. It’s full of people
who are attractive to some and not to others” [9].
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Chapter 7
Fat on Display

David W. Haslam

Oh they are fat, so terribly, terribly, terrifically fat [1].

Beth Ditto is a self-proclaimed “fat feminist lesbian from
Arkansas” [2]—confident, attractive, and a successful punk
star, recently voted “The Coolest Person on the Planet.”
A “glamorous and sexy” style icon, she is obsessed by sex. “I
think about sex constantly—if you don’t think about it con-
stantly, you haven’t had really good sex” [3]. She is morbidly
obese. Sunday Times journalist Giles Hattersley became
excited on having his head “planted between her astonishing
bosoms™: “Wowzers! ... Her body is mesmeric. Rolls and
folds topped with an adorable heart-shaped face” [4]. Popular
reaction to her size was revealed by the back-handed compli-
ment of her appearance in Virgin’s Top Ten Unlikeliest Sex
Symbols [5]. Obesity is more than ever on display, on our
streets, in restaurants, and in schools; bulging midriffs under
skimpy T-shirts are commonplace and not considered unusual.
This chapter considers the display of fat.

Until 2009 the oldest known piece of figurative art on
Earth was a 25,000-year-old, beautifully sculpted representa-
tion of an obese woman, Venus of Willendorf. She is portrayed
to anatomical perfection with obese belly; hands resting on
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breasts, just big enough to rest in the palm of the hand. Her
purpose is open to conjecture; some say she is a fertility sym-
bol, others already pregnant, although the Austrian archae-
ologists who discovered her gave her the moniker “Venus”
in a cruel display of sarcasm. However, in 2009 Nature maga-
zine presented a statuette 10,000 years older than Venus of
Willendorf, from Germany, carved from mammoth ivory—
once again, a naked, obese woman. University of Cambridge
anthropologist Paul Mellars explained: “If there’s one con-
clusion you want to draw from this, it’s that an obsession with
sex goes back at least 35,000 years ... if humans hadn’t been
largely obsessed with sex they wouldn’t have survived for the
first 2 million years.” The French, typically, described Venuses
as “prototypes paléolithiques de la playgirl du mois.”

A more recent Venus displayed a different type of obe-
sity. The “Hottentot Venus,” Saartjie Baartman, was a young
Khoisan woman from the Gamtoos River region of Africa
who displayed steatopygia—exaggerated, obese, protruding
buttocks and elongated labia—which identified her profound
ethnic differences, which perplexed, fascinated, and horrified
Europeans in the early nineteenth century. Displayed through-
out Europe in life and as anatomical specimens after her death
at 35, Saartjie’s buttocks represented evidence of the contem-
porary belief of African women’s propensity to excess and
deviant sexuality [6]. The display of fat is deeply entrenched
in history and many different cultures. The Jewesses of Tunis
were fattened for the benefit of men “when scarcely ten years
old ... by confinement in narrow, dark rooms, where they are
fed on farinaceous foods and the flesh of young puppies until
they are almost a shapeless mass of fat” [7]. In Mauritania,
many girls are force-fed at puberty to make them more allur-
ing to men and thus enhance their marriage prospects. In
Japan, sumo wrestlers are both cultural and sexual icons. They
are known for their fornicating as much as their eating; a top-
ranked sumo wrestler can allegedly point to any women they
want for sex [8], and reports of sex orgies have caused scandal.
Indian Bollywood actresses are routinely airbrushed on post-
ers to display additional curves to add to their appeal.

One of the earliest known examples of an obese person being
commercially displayed was a Welshman known only as G.
Hopkins, displayed at a London Fair, possibly the Bartholomew
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Ficure 7.1 Circus Fat Lady Alice Wade, “Alice from Dallas”

Fair, in a cart pulled by four teams of oxen, weighing 980 Ib, and
displayed alongside some prize hogs. Legend has it that after a
particularly large meal, he toppled, reaching for a last morsel,
and landed on a nursing sow and her piglets, killing them all.
The fair was made famous by playwright Ben Jonson in 1631
in Bartholomew Fayre featuring the grossly obese Ursula, the
pig-woman who deals in “various kinds of flesh” and is “belly,
womb, gaping mouth, udder, the source and object of praise and
abuse.” Above all, like the giant hog displayed at the fair, she
is excessive. Like the pigs that she roasts, her element is grease:
she is a “walking sow of tallow” and “a whole shire of butter,”
and her language is “greasier than her pigs.” She is the celebrant
of the open orifice [9].

Until recently obesity was routinely displayed at circus
and carnival sideshows: exhibits such as the tattooed lady and
fat ladies would use their unique qualities as excuses to show
more flesh than normal. Patrons were allowed to touch their
arms and legs before pulling the whiskers of Bearded Ladies.
It was deeply arousing to Victorians to touch a strange
woman in a quasi-legitimate, respectable setting, and a tanta-
lizing and disturbing sight for the other spectators. A won-
drously titillating dialectic emerged, in which performers
were perceived as alluring as well as repulsive. A glance at
circus Fat Lady Alice Wade, “Alice from Dallas,” (Fig. 7.1)



56 D.W. Haslam

FiGURE 7.2 Dainty Dotty

doesn’t reveal a shrinking violet, more an open invitation. In
later, more permissive eras, performers such as Dainty Dotty
(Fig. 7.2) and Miss Baby Dumpling were overtly provocative,
appearing naked behind fans, “400 1bs of fun.”
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Helen Melon, aka actress Katy Dierlam, performed in
the 1990s, recreating the appeal of the Carnival Midway at
New York’s Coney Island. Charismatic and self-confident,
she relentlessly displayed sexuality. Her stage name has
sexual connotations, and opening routine involves touching
her breasts and shimmying: “Take a good long look!” Her
husband Ned Sonntag, a Fat Admirer and illustrator, consid-
ers that truly fat women have breast-like areas all over their
body, like the ancient fertility goddess Astarte, covered with
breasts [10].

Helen Melon explains the basis of the eroticism of the fat
woman; “the memory of having been cuddled against the
buxom breast of a warm, soft Giantess, whose bulk, to our
81b,21 inch infant selves —must have seemed as mountainous
as any 600-1b Fat Lady to our adult selves.” Later, saucy sea-
side postcards including rotund sexually stereotypical women
with downtrodden husbands, coupled with juvenile double
entendres, became popular.

Fat men also appeared in the side shows but also on
private display. The most famous of all—Daniel Lambert—
was “viewed” by royalty and aristocracy at his premises in
Piccadilly before he died in 1809 at age 34. Later, individu-
als like Robert Earl Hughes (Fig. 7.3) gained prominence
through the media. Although circus sideshows have thank-
fully disappeared, the sensationalism remains in voyeuristic
television programs such as Half Ton Man, which followed
the weight-loss attempts of Patrick Deuel, who weighed
510 kg at his peak but lost 318 kg following bariatric
surgery.

Pornography involving morbidly obese women—but not
men—is common. Videos such as Chunky Chicks and Scale
Bustin” Bimbos are commonplace, showing women posing
provocatively, rather than indulging in explicit sexual behav-
ior. The stomach and breasts are usually the focus rather than
genitalia. Photo shoots often involve erotic and exuberant
use of food, typically ice cream, clotted cream, syrup, or spa-
ghetti. Food entering the mouth is a surrogate for sexual
penetration. Men who access fat partners or pornography
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FiGure 7.3 Robert Earl Hughes

have been labelled Chubby Chasers. “The woman he ended
up marrying made him look like a sock puppet when the two
were cuddling together” [11].

UK daytime television star Vanessa Feltz describes the
attraction between average-sized men and obese women as
the only genuine display of true affection: “Men who genu-
inely love women fantasize about being smothered in sofa-
sized breasts and pillowed in marshmallow thighs. Pert is OK
but pneumatic is heaven. Not for them the bite-sized morsel.
They revel in handfuls, fistfuls, and armfuls of lusty lady” [12].
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Fat acceptance such as Feltz’s has the problem that high
cardiovascular and metabolic disease risk and premature
mortality must also be accepted. It is certainly possible to be
fat and fit, but this is a common argument used in their
defense by fat, blatantly unfit individuals. Today, despite the
obesity epidemic, there is an obsession with thinness, com-
pared to Renaissance values, whereby beauty was ascribed to
Rubenesque curves. In the 1950s Marilyn Monroe and Jane
Russell were pinups, whereas today they would be plump,
compared to Kate Moss or Luisel Ramos, whose death during
Uruguay’s fashion week, after days of starvation, sparked the
“size zero” controversy. A review of Vogue and Ladies’ Home
Journal from 1901 to 1980 revealed that breast-to-waist ratio
among models ranged from 2:0 in 1910 to 1:1 in 1925, 1:5 in
1950, and 1:25 in 1981.

Cass Elliott, aka Mama Cass, of the Mamas and Papas was
similarly iconic to Beth Ditto, admired and accepted as an
obese role model, until she succumbed to heart failure due to
fatty myocardial infiltration, during a solo tour to London on
29 July 1974, age only 32. Big Punisher, one of the first major
Rap stars, was regarded as a wealthy and successful family
man. He died of a heart attack in 2000 at only 28, weighing
698 1b. Even The King, the ultimate sex symbol, Elvis Presley,
paid for a lifestyle of eating Denver Fools Gold Loaf and
squirrels fried in butter, dying of a presumed heart attack in
Memphis on August 16, 1977, aged 42, as a direct result of his
obesity. Fat acceptance and obesity as a lifestyle choice
are arguably acceptable, as long as the genuine health risks
are acknowledged and tackled. Fat is on display wherever we
look; the shameful voyeurism of morbid obesity in the media
is making an unwelcome recent comeback.
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Chapter 8

The Emerging Paradigm
Shift in Understanding
the Causes of Obesity

Shamil A. Chandaria

The Folk Theory of Obesity

The “Folk Theory of Obesity” is the term used here to describe
the conventional view that captures the commonsense under-
standing that the cause of obesity is long-term imbalance
between energy intake and energy expenditure. The supposed
rock-solid justification of this hypothesis is the first law of ther-
modynamics, effectively the law of conservation of energy (E)
applied to a biological system over a certain time period:
E s = Enae — expenditure

A further assumption normally made is that weight gain/
loss over the period is approximately proportional to the
energy stored. If most of the weight gain/loss is assumed to be
fat mass, then the constant of proportionality is approxi-
mately 7,500 kCal per kg. Expressing this as an equation, we
have for a specified time period

E -E
. IN(kCal OUT (kCal
Weight = ) (b

gain(kg) ~ 7,500kCal/kg
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So far so good, the above equation (“energy imbalance
equation”) is broadly correct, but it is not the various approx-
imations assumed in its derivation that will be critiqued here.
There is one final step in the justification of the Folk Theory
of Obesity, and this is the one to watch: Energy intake (E )
and energy expenditure (E_ ) are exogenous variables, and
weight gain is a fully endogenous variable. Roughly this could
also be stated as energy intake (E,) and energy expenditure
(E,,,) are independent variables, and weight gain is a fully
dependent variable. This implies that the right-hand side of
the energy imbalance equation (calories in—calories out)
causes the left-hand side (weight gain). But there is no such
causality embedded into the first law of thermodynamics.
There is no theoretical reason why causality may not operate
in the reverse direction; that is, weight gain may, via homeo-
static mechanisms, regulate energy intake and energy expen-
diture. The next section will look at epidemiological data that
show that there must be some such homeostatic mechanisms.
The sections thereafter will explore the details of these
mechanisms and show that when such mechanisms become
dysfunctional, they can result in the development of obesity.

A Challenge to the Folk Theory
of Obesity from Epidemiological Data

Epidemiological data show that over a 10-year period the
average change in a person’s weight is less than about 10 kg
over the decade and the median person’s weight change is
closer to 5 kg over the decade [1-4]. A calculation can be
done to examine how tightly on average we have to regulate
our calorie balance over a decade to keep our weight change
to less than 10 kg.

1. As already noted, 1 kg is equivalent to about 7,500 kCal.
2. So10kgis equivalent to 10 x 7,500 kCal which is 75,000 kCal.
3. Assuming a person consumes on average 2,500 kCal/day.
4. Then over 10 years (3,650 days) the person consumes
3,650%2,500 kCal which is 9,125,000 kCal/decade.
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5. So the error in perfect energy balance over a decade is
75,000/9,125,000, which is an error of 0.82 %.

6. Or expressed another way we are able to keep calories
consumed balanced with calorie expenditure with an accu-
racy of 99.18 %.

7. Or expressed another way the average error in balancing
our energy inflow vs. our energy expenditure on a daily
basis is 0.82 % x 2,500 kCal/day, which is 21 kCal day — a
tablespoon of food.

For the Folk Theory of Obesity to hold, one would have to
have to assume that we can exogenously or independently
balance our energy consumption and our energy expenditure
to be within 99 % of each other. This is an unreasonable
assumption. There must be some homeostatic mechanism or
mechanisms that influence the consumption of calories and
the body’s energy expenditure making these variables partly
endogenous and influenced by weight gain. Specifically, what
this numerical exercise has alluded to is the idea that when
the weight of a person fluctuates, say increases, there must be
some negative feedback mechanisms to reduce calorie intake
and/or increase calorie expenditure (and vice versa for
weight loss). Indeed, there are such mechanisms and a very
direct one was discovered in 1994 and involves the hormone
leptin.

Homeostatic Mechanisms

Leptin is a hormone that is released by adipocytes, and its
plasma concentration is positively correlated with total fat
mass [5-7]. Leptin activates specific receptors in the brain
located mostly in the arcuate nucleus of the hypothalamus,
thereby giving the brain a direct signal of the amount of
adiposity in the body. This leptin signal to the hypothalamus
then regulates calorie intake, by increasing satiety and reduc-
ing appetite, and calorie expenditure by increasing adaptive
thermogenesis (surplus heat production over and above
that required for basal metabolism and physical activity) [8].
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FiGURE 8.1 A mechanistic basis for the set point theory of weight

So, for example, if a person has an exogenous weight gain,
increased adiposity will lead to increased leptin levels, and
this signal will reduce appetite, increase satiety, and increase
energy expenditure. This will then tend to create a negative
energy balance and thus lead to weight loss. Similarly, an exog-
enous weight loss will depress leptin levels and will increase
appetite, reduce satiety, and decrease energy expenditure.

If this leptin mechanism works correctly, a reverse causal-
ity has been introduced into the energy imbalance equation
(from the LHS to the RHS) and so the Folk Theory of
Obesity loses its theoretical justification. We also have a
mechanistic basis for the “set point theory of weight,” the
view that the body has a normal weight that it defends and
reverts to after deviations from that weight. Figure 8.1 illus-
trates set point mechanism.

A Mechanistic Basis for the Set
Point Theory of Weight

Since the discovery of leptin, numerous other hormonal and
neural signals that directly affect energy balance have been
discovered. One important class of signals is the gut peptides
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that are released when nutrients come into contact with the
walls of the gut. These peptide hormonal signals are an indica-
tion of an energy inflow into the body and act on the hypo-
thalamus to cause a reduction in appetite and increase energy
expenditure. This is a short-term homeostatic signal. Examples
of these signals include peptide YY (PYY), glucagon-like pep-
tide-1 (GLP-1), glucose-dependent insulinotropic polypeptide
(GIP), and oxyntomodulin. Each type of peptide is released
differentially depending on the type of calories and the posi-
tion in the gut, thus conveying rich informational signals to the
brain. Insulin and amylin, hormones released by the pancreas,
are sensed by the hypothalamus and induce appetite reduction
and energy expenditure. Again this is a homeostatic signal
since high levels of these hormones normally indicate a high
level of energy availability in the blood, namely, glucose.
Figure 8.2 shows these and other homeostatic signals.

Metabolic Dysfunction: The Proximate
Causes of Obesity

So with all these wonderful homeostatic mechanisms, one
might ask, why is there any obesity at all? It’s a good question
that hasn’t yet got a fully integrative answer. But we have
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started to identify some of the factors that are involved.
These factors either directly disrupt the homeostatic mecha-
nisms described above or disrupt parts of the body’s metabo-
lism that indirectly disrupts the energy homeostasis. It’s
worth mentioning a few of these “metabolic disruptors,” but
it should be noted that the causal interactions between these
disruptors are not yet fully understood.

Soon after the discovery of leptin, it emerged that while
obese people had higher plasma leptin levels (as expected
since they had more fat mass), this leptin signal was not able
to reduce appetite and increase thermogenesis. Somehow,
somewhere in the brain there was a blunting of this signal.
This has been termed “leptin resistance.” Understanding the
causes of leptin resistance is one of the holy grails of obesity
research. It isn’t known whether leptin resistance is a cause or
a result of obesity. It could even be that some other metabolic
disruptor, such as insulin resistance, influences leptin resis-
tance. But what is known is that in obese individuals a major
homeostatic mechanism is disrupted.

Another class of metabolic disruption is gut peptide dys-
function. Obese individuals tend to have low secretions of
GLP-1 and PYY following meal ingestion [9]. Changes in gut
architecture following bariatric surgery can increase these
secretions dramatically, and it is thought that this is a major
mechanism for the success of these operations in reducing
obesity, effectively reinstituting or strengthening broken
homeostatic mechanisms.

Insulin resistance is probably the most important meta-
bolic disruptor and is at the heart of the “metabolic syn-
drome” — a cluster of correlated disorders that include central
obesity, dyslipidemia, hypertension, and impaired fasting
glucose. The effects of insulin resistance and associated ele-
vated insulin levels on the liver, skeletal muscle, adipose tis-
sue, and the brain are complex and interacting and disrupt
many energy and fuel partitioning systems in the body. For
example, chronically elevated insulin levels prevent triglycer-
ides from being released from fat cells and separately pro-
mote the synthesis of fatty acids in the liver. Together this
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effectively creates one-way traffic, shunting energy into fat
storage with little regard to the energy requirements of the
body.

Other metabolic disruptors might include chronic stress
reactions/HPA axis dysfunction, low-grade inflammation, gut
flora disruption, androgen balance disruption, and adipokine
dysfunction.

These metabolic disruptors may interact with one another
in a web of interactions, effectively creating a vicious cycle. It
is this vicious cycle that is the etiology of obesity. So meta-
bolic disruptors such as leptin resistance, gut peptide dysfunc-
tion, insulin resistance, HPA axis dysfunction, low-grade
inflammation gut flora ecosystem disruption, and adipokine
dysfunction operate together (in a web of associations the
details of which are still to be worked out) to cause a disrup-
tion in the fine energy homeostasis that characterizes a
healthy human body. The result is obesity.

Genetics, Epigenetics, and Environment:
The Underlying Causes of Obesity

So far, the proximate causes of obesity — metabolic disruptors
at the biochemical and mechanistic level — have been dis-
cussed. But what are the underlying causes that ultimately
create these metabolic dysfunctions themselves? There are
many hypotheses, but since the objective here is to under-
stand the emerging paradigm, the basic structure — leaving
open the final details whatever they may turn out to be — will
be sketched.

Twins studies show that genes strongly influence the indi-
vidual variation in obesity. Data from 25,000 twin pairs show
that the correlation between the BMI of monozygotic twins
(who share the same genes and the same environment) is 0.74,
but the correlation is 0.32 between dizygotic twins (who share
the same environment but only some of the genes) [10]. But
while genetic factors are clearly important in the development
of obesity, they cannot explain the rising tide of obesity in
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recent decades — the gene pool cannot have changed over
such a short time period. Our environment on the other hand
has changed significantly over this period. Might there be
environmental factors that cause metabolic dysfunction in
those who have a genetic disposition to be so affected by such
factors? These putative factors are termed “obesogenic” envi-
ronmental factors. Many such factors have been proposed:
sedentary lifestyle, processed foods, refined carbohydrates,
high sugar consumption, easy access to food, larger portion
sizes, more stressful lives, and so forth. Figure 8.3 shows a styl-
ized model for the interaction of genes and the environment.
Those in a population that are genetically disposed to obesity
are the ones who increase their BMI most when impacted by
an obesogenic environment.

One important complication in this story is that it is not
just our inherited genes that predispose us to metabolic dys-
function, but epigenetic factors induced in early environment
can have a similar effect. Early environmental factors such as
impaired maternal blood sugar control during pregnancy,
maternal stress, low birth weight, and formula milk rather
than breast feeding may cause changes to the genome, such
as DNA methylation, which permanently affect gene expres-
sion [11]. These changes may increase the risk of developing



Chapter 8. The Emerging Paradigm Shift 71

Environmental Genetic Early
factors factors environment

Sedentary lifestyle Impaired maternal blood

processed foods sugar control during
pregnancy,

Epigenetic

factors

refined carbohydrates
maternal stress,
Metabolic dysfunction

high sugar consumption
larger portion sizes low birth weight,
easy access to food
more stressful lives

etc.

formula milk vs. breast
feeding etc.

disposition

Obeseogenic
environmental
factors
potentiate
genomic factors

Leptin resistance,

gut peptide dysfunction,
insulin resistance,

HPA axis dysfunction,
low-grade inflammation,
qut flora ecosystem

disruption,
adipokine dysfunction
etc.

[ Obesity and metabolic syndrome j

FiGure 8.4 Schematic of the new emerging paradigm of the causes
of obesity

metabolic dysfunction later in life (especially in the face of
later obesogenic environmental factors) and so lead to obe-
sity. Figure 8.4 is a schematic that summarizes the emerging
paradigm of the causes of obesity.

Implications of the Emerging Paradigm

The Folk Theory paradigm of obesity has clear and apparently
logical intervention strategies to combat obesity: if obesity is
caused by taking in more calories than are being burnt over
the long term, then to combat obesity a person should actively
reduce their calorie intake and purposefully increase physical
activity to burn more calories. Of course, it should now be
understood that this logic is flawed because energy intake and
energy expenditure are not exogenous variables. They are
partly regulated and influenced by the hypothalamus. If we
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move towards the view that obesity is better understood as a
metabolic and hormonal disorder, then interventional strate-
gies should be based on improving the underlying metabolic
and hormonal dysfunction in the face of an obesogenic
environment.

Intervention strategies to combat obesity are best
understood as not acting directly on long-term energy bal-
ance but indirectly influencing obesity by acting through the
metabolism. For example, exercise may be an important
intervention not simply because it burns calories but because
it can improve insulin sensitivity and help to normalize stress
hormones. Another example might be that reducing the con-
sumption of refined carbohydrates might help to improve
metabolic dysfunction caused by high levels of insulin. Or
antioxidants might help to improve some other aspect of
metabolic disruption.

The emerging paradigm sees the causes of obesity as a
metabolic and hormonal dysfunction and thus moves the
basis of interventional strategies from trying to influence
human agency — battling gluttony and sloth — to trying to
influence human biology. This is an important step.
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Chapter 9

Adenoviruses and Obesity

Richard L. Atkinson

A past president of The Obesity Society (TOS) who shall go
unnamed said to a reporter, “Obesity is a very complex
disease that results from eating too much.” This illustrates the
simplistic nature by which even obesity experts approach the
etiology of obesity. A TOS committee charged with writing a
white paper regarding whether obesity is a “disease”
concluded that technically it is not a disease, but TOS would
consider it one [1]. Given this background, the concept that a
virus causes some cases of obesity has met with stiff resistance
from both scientists and the lay public. The implications of a
viral etiology of obesity have major ramifications, both
socially and economically. An infectious etiology of obesity
may be prevented with a suitable vaccine, and the current
discrimination against obesity would have to be reexamined.
This chapter will give the evidence that adenovirus 36
(Adv36) causes obesity in animals and humans, perhaps
accounting for a major portion of the worldwide epidemic of
obesity that has occurred since 1980.

Starting about 1980 the prevalence of obesity began to rise
worldwide, in both developed and undeveloped countries [2].
Obesity doubled in adults and tripled in children in the USA,
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with similar or even greater rises in other countries [2-12].
The global nature of this rise argues against simple changes in
diet, lifestyle, and physical activity and suggests a ubiquitous
environmental factor might be responsible. While some type
of industrial pollutant causing obesity is possible, an infec-
tious agent would be the most plausible cause of the epidemic.
Adv36 was first isolated in 1978 [13], about the same time as
the appearance of an avian adenovirus (SMAM-1) in chick-
ens in India that was shown to be responsible for an acceler-
ated death rate in commercial chicken flocks and obesity in
infected chickens [14]. SMAM-1 decreases immune function
in chickens, leading to a somewhat increased death rate and
accumulation of excess fat, particularly visceral fat [14].
About 20 % of obese patients in a study in India had antibod-
ies to this virus and were significantly heavier than uninfected
patients [15]. We postulated that this chicken virus mutated to
be able to infect humans and cause obesity [15, 16].

Adv36 is a human adenovirus that causes a mild upper
respiratory illness with experimental infection in animals [16—
21]. Experimental infection of chickens, mice, rats, and mon-
keys with Adv36 causes obesity in 60-100 % (100 % of
monkeys) with an increase in adipose tissue of 50-150 %
depending on animal and experiment [16-21]. Food intake is
not increased, and activity levels do not appear increased com-
pared to uninfected controls [16, 17, 19, 20]. The infection is
spread between animals by respiratory droplets and likely in
feces [16, 17, 20]. The infection is highly contagious, and unin-
fected chickens in the same cage with infected chickens quickly
developed infection and became obese [17, 20]. Transfusion of
200 pL of blood from infected chickens caused infection and
obesity in recipient chickens [17]. Mice appear to be infectious
for 4-8 weeks after experimental infection [20], and live virus
could be grown from monkeys up to 2 months after infection
[18]. Adv36 DNA could be recovered from tissues 7 months
after the initial infection, long after live virus could not be iso-
lated [18]. Experimental infection of animals results in
improved glucose transport, lower serum insulin levels, and
lower levels of serum cholesterol and triglycerides [16-19].
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Experimental infection in humans would not be ethical,
but past infection may be determined by evaluation of serum
for antibodies to Adv36. Adv36 is different from almost all
other human adenoviruses in that antibodies to Adv36 do
not neutralize other adenoviruses in tissue culture and anti-
bodies to other adenoviruses do not neutralize Adv36 [13].
Therefore, presence of Adv36 antibodies is evidence of prior
infection. Adv36 antibodies may be detected by serum neu-
tralization assay [22-31] or by ELISA assay [32]. Infection
also may be detected by assay of Adv36 DNA in tissues,
particularly adipose tissue using polymerase chain reaction
(PCR) methods [18, 33]. The first assessment of prevalence
of Adv36 infection in humans showed that 30 % of obese
adults and 11 % of nonobese adults had Adv36 antibodies and
infected individuals were significantly heavier than uninfected
[22]. Paradoxically, serum cholesterol and triglycerides were
lower in infected individuals [22], similar to the changes in
experimentally infected animals [16-19]. Multiple studies have
demonstrated that the prevalence of Adv36 infection aver-
ages about 30 % in obese adults and children, with a range of
6-65 % [22-32]. Most studies in adults show a correlation of
body weight or fat to Adv36 infection, but two studies do not
[25,26]. A potential problem in interpreting studies in adults
is the loss of antibodies over time after the initial infection,
resulting in serum assays that are negative. Since the time from
the initial infection is likely to be shorter, we would expect
studies in children to show a closer association of Adv36 sta-
tus and obesity. Indeed, this is the case, with all five studies in
children having some type of correlation of Adv36 status with
obesity [28-32]. Combining all published studies in children
reveals a total of 983 children with 28 % of obese children
and 17 % of nonobese children being Adv36 positive [28-32].

The mechanisms of Adv36 obesity are due to the early
gene 4, open reading frame 1 (E4orfl) of Adv36 [34, 35].
Blocking the E4orfl gene blocks the obesity effect, and
transfecting this gene into a lentivirus confers the obesity
effect to the lentivirus [34, 35]. With infection there are
changes in a wide variety of biochemical pathways resulting
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in an increase of glucose receptors in the cell membrane due
to stimulation of the Ras pathway and an increase in fatty
acid synthase (FAS) mRNA and protein [34-46]. This
increased FAS converts glucose to fatty acids in several types
of cells infected with Adv36 [34-46]. The PPAR-gamma path-
way is stimulated as well, resulting in differentiation of adult
stem cells in adipose tissue [36, 37, 40]. Therefore, fat pads of
infected animals versus uninfected animals showed both
hypertrophy and hyperplasia [16, 37, 40].

In summary, Adv36 has been shown definitively to cause
obesity in multiple animal species and is strongly associated
with obesity in humans. About 30 % of obese adults and
children are positive, suggesting that if the hypothesis is
correct that Adv36 mutated from an animal virus around
1980, it is responsible for a major portion of the worldwide
epidemic of obesity. A virus-induced etiology of obesity
requires that policies of government and insurance compa-
nies toward obesity must change and perhaps may help cor-
rect the prejudice that obesity is simply a lack of willpower.
It raises hope that a vaccine to prevent Adv36 obesity may
have a large impact on the prevalence of obesity throughout
the world.
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Chapter 10

The Role of the Gut
Microbiome in Obesity

Kristine H. Allin and Oluf Pedersen

Trillions of microbes colonize the human body cavities and
surfaces, and the vast majority of these microbes live in the
distal gut (>1 kg in adults) [1]. The “healthy” gut micro-
biota has multiple functions: for instance, it contributes to
energy extraction through fermentation of dietary fibers
with production of monosaccharides and short-chain fatty
acids, it has tropic functions on mucosa epithelial cells, it edu-
cates the immune system and assists in the defense against
pathogens, and it contributes to synthesis of amino acids
and vitamins essential for humans [2-4]. Initially, the study
of the microbiota was limited to culture-based methods.
However, it is estimated that as much as 60 % of the human-
associated microorganisms, depending on body site, cannot
be cultured [5], and new culture-independent approaches
such as pyrosequencing of the species-specific bacterial
ribosomal RNA gene (16S rRNA), phylogenetic microar-
rays, and metagenomic shotgun sequencing have recently
been applied to characterize the microbial communities from
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multiple sites of the human body (http://www.metahit.eu and
http://commonfund.nih.gov/hmp/). In the human distal gut,
these approaches have shown that the vast majority of bacteria
belong to three phyla: the Gram-negative Bacteroidetes and the
Gram-positive Firmicutes and Actinobacteria [4, 6], and a first
reference catalogue of the gut microbiome (the set of genes
within the gut microbiota) accounts 3.3 million microbial genes
as compared to the about 23,000 genes in the human genome
[7]- In contrast to the human genome, the human gut micro-
biome is constantly changing and influenced by a number of
factors including dietary habits [8, 9] and use of antibiotics [10]
and likely also by individual variations in the human genome.
Recent studies have suggested that alterations in the gut
microbiota composition and function (dysbiosis) may be
harmful to host health. Accordingly, observational studies in
human obesity have demonstrated reduced bacterial diver-
sity, a relative depletion of Bacteroidetes, and enrichment in
genes involved in carbohydrate and lipid metabolism [11, 12].
These correlative findings raise the important question of
whether the altered gut microbiota is a causal factor in the
pathogenesis of obesity or whether the gut dysbiosis is merely
an innocent bystander. It has been shown that the obesity-
associated gut microbiome has an increased capacity to har-
vest energy from the diet through increased fermentation of
carbohydrates resulting in increased amounts of short-chain
fatty acids, mainly acetate, butyrate, and propionate [13].
Also, overfeeding of lean volunteers has been shown to result
in a rapid change in gut microbiota with an increase in
Firmicutes and a decrease in Bacteroidetes, paralleled by an
increased energy harvest [14]. These findings may imply that
high-fat diet itself, and not the obese state, may account for
changes in the gut microbiota observed in obesity. In addition
to influencing the energy harvest, the gut microbiota also
appears to affect host obesity by influencing metabolism and
inflammation throughout the body at sites distant to the gut.
Bacterial endotoxin (lipopolysaccharide [LPS]) is a
component of the cell walls of Gram-negative bacteria, and
interestingly, a high-fat diet has been shown to induce
increased levels of plasma LPS (metabolic endotoxemia),
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suggesting that altered gut microbiota and increased intestinal
permeability may contribute to postprandial inflammation in
humans [15]. Furthermore, studies in rodents have shown
that the gut microbiota regulates gut epithelial production of
circulating fasting-induced adipose factor (Fiaf) (a lipopro-
tein lipase inhibitor) [16] as well as levels of gut hormones
(i.e., GLP-2) [17]. Interestingly, exposure to antibiotics during
the first 6 months of human life has been shown to associate
with increases in body mass from 10 to 38 months [18].
The wide use of antibiotics administered in low doses in the
agricultural industry inspired a study of subtherapeutic anti-
biotic therapy in a murine model. This study reported
increased adiposity in young mice, and accordingly, changes
were found in the composition of the gut microbiome and in
copies of key genes involved in metabolism of carbohydrates
to short-chain fatty acids [19]. Also, colonic short-chain fatty
acid levels were increased, and alterations in the regulation of
hepatic metabolism of lipids and cholesterol were shown [19].

The most convincing evidence to support a causal role of
the gut microbiota in obesity originates from fecal transplan-
tation studies. Thus, transplantation of fecal samples from
obese mice to germ-free healthy mice has shown that obesity
can be transferred by the microbiota [13, 20]. Recently,
a transplantation study of humans with metabolic syndrome
reported that transplantation of microbiota from lean donors
resulted in increased insulin sensitivity, increased gut micro-
bial diversity, increased levels of butyrate-producing intesti-
nal microbiota, and a decrease in short-chain fatty acids of
recipients [21]. The transplantation of feces, however, is likely
a rather broad-spectrum treatment approach with potentially
serious side effects such as transmission of colorectal cancer
cells from donor to recipient. Therefore, administration of
prebiotics (nondigestible but fermentable food ingredients
that selectively stimulate the growth or activity of one or
multiple gut microbes that are beneficial to their human
hosts) or probiotics (food supplements that contain living
bacteria such as Bifidobacteria that address deficiencies in
the host microbiota and confer beneficial effects to the host)
may be a more desirable approach. Several mechanistic



86 K.H. Allin and O. Pedersen

studies in rodents and fewer human studies have indeed
shown promising effects on metabolic disturbances, although
large prospective randomized controlled trials in humans
demonstrating changes in the composition of the gut micro-
biota after prebiotic or probiotic treatment are lacking [22].
To better understand the link between the gut microbiota
and obesity, future studies in individuals with obesity must
apply integrative approaches using genomics, metagenomics,
metabolomics, and interventions to elucidate the metabolic
interactions between the gut microbes and the host.
Importantly, implementation of standardized approaches for
fecal sample processing and microbiome assays is highly
needed to enable reliable comparisons across different stud-
ies. In conclusion, there is now evidence that the gut micro-
biota associates with many of the complex metabolic
abnormalities of obesity. It is, however, too early to conclude
whether dysbiosis represents a causal factor in the
pathogenesis of obesity and thus a new therapeutic target in
prevention and treatment of obesity and its complications.
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Chapter 11

Saturated Fat in
Cardiovascular Disease
and Obesity: Friend or Foe?

Aseem Malhotra

Saturated fat has been demonized ever since Ancel Keys’ [1]
landmark Seven Countries Study paper in 1970. It concluded
that the incidence of coronary heart disease was directly
related to serum cholesterol, which was directly related to the
average proportions of calories provided by saturated fats in
the diet of the cohorts in the study. It is important to note that
this was not a robust dietary study and without making any
allegations of causation suggested some associations.
Nevertheless, it was the key paper in influencing a shift in
dietary advice from “farinaceous and vegetable foods are fat-
tening and saccharine matters are especially so” to “reduce
fat intake to 30 % of total energy and a fall in saturated fat
intake to 10 %” in the USA [2] and UK in 1977 and 1984,
respectively [3]. Despite dietary advice influenced by the
aforementioned findings, prospective cohort studies have not
supported any significant association between saturated fat
intake and risk of cardiovascular disease (CVD) [4].
Conversely Mozaffarian et al. [5] demonstrated dietary
saturated fat to be inversely associated with coronary
atherosclerosis progression in a cohort of postmenopausal
women. More recently, a study by Otto et al. [6] looked into
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whether different food sources of saturated fat may influence
the incidence of CVD events in a multiethnic population,
revealing that a higher intake of dairy saturated fat was asso-
ciated with lower CVD risk, but not from meat intake. It is
important to note that red meat and dairy products are the
two major sources of saturated fat in the USA. Micha R et al.
[7] concluded that consumption of processed meats but not
red meat was associated with CHD and diabetes mellitus. The
authors suggest an explanation for this finding is the harmful
effects of nitrates and sodium as preservatives in the former.

The effect of dietary saturated fat that has been thought to
have the greatest influence on CVD risk is elevated LDL cho-
lesterol concentrations [8]; however, the reduction in LDL
cholesterol from reducing saturated fat intake appears to be
more specific to larger, more buoyant particles [9] when in fact
it is the smaller and more dense LDL particles that have been
implicated in influencing atherosclerotic CVD [10]. There is
universal consensus from researchers that trans fats are detri-
mental to health and may even have an adverse effect on
markers of inflammation and increase CVD risk in the short
term [11], but there is no consistent evidence that saturated fat
from non-processed foods is detrimental to health and may
even be beneficial. Dairy foods are exemplary providers of
vitamins A and D of which the UK is deficient [12]. As well as
vitamin D deficiency being linked to a significantly increased
risk of cardiovascular mortality, calcium and phosphorus
found commonly in dairy foods may have antihypertensive
effects that may contribute to inverse associations with CVD
risk [13-15]. The cardiovascular health study revealed that
higher concentrations of plasma trans-palmitoleic acid, a fatty
acid mainly found in dairy foods, have been recently associ-
ated with higher HDL, lower triglycerides,lower CRP,reduced
insulin resistance, and lower incident of diabetes type 1 adults
[16]. Thus, through decades of victimizing saturated fat, the
consumption of carbohydrates and sugar has been inadver-
tently promoted often added as a substitute for fat in many
processed foods marketed as “low fat” or “fat free.”

The benefits of low-carbohydrate diets in respect to
weight loss have been increasingly incorporated in dietary
advice for this purpose such as the ever popular Atkins [17]
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diet. Such diets have also been shown to improve all the
components of atherogenic dyslipidemia [18]. Robert Lustig
[19] has recently highlighted the toxicity of sugar in driving
the metabolic syndrome. He also describes a biochemi-
cal basis for sugar reducing satiety by interfering with the
transport and signalling of the hormone leptin and reducing
dopamine signalling in the brain’s reward center, compelling
the individual to consume more. In relation to weight gain, fat
has received notoriety based on its higher calorie content per
gram in comparison to protein and carbohydrate. However,
work by biochemist Richard Feinman [20] and nuclear
physicist Eugene Fine on thermodynamics and the metabolic
advantage of different diet compositions demonstrated that
the body does not metabolize different macronutrients in the
same way. One of the earliest obesity experiments was car-
ried out by Kekwick [21] and Pawan, published in the Lancet
in 1956. They compared groups consuming diets of 90 % fat
versus 90 % protein versus 90 % carbohydrate and revealed
the greatest weight loss in the fat-consuming group. The
authors concluded that the “composition of the diet appeared
to outweigh in importance the intake of calories.” Most
recently, the calorie is not a calorie theory has been further
substantiated by a recent study published in JAMA, which
revealed a low-fat diet showed the greatest decrease in energy
expenditure, an unhealthy lipid pattern, and increased insulin
resistance in comparison to a low-carbohydrate diet [22].

There is increasing evidence suggesting the disassociation
between the consumption of saturated fat and the cause of
heart disease and obesity. Despite the research supporting
this argument, there continues to be an overemphasis on
reduced-fat diets by the medical establishment.

Editorial Comment

Until the end of the eighteenth century, diabetes was gener-
ally assumed to be a disease of the kidneys, assumed to be to
blame because of the amount of sugar they either leaked or
secreted into the urine, causing it to taste sweet. Thomas
Willis, famous for describing the Circle of Willis, recognized
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the sweet taste of urine in the condition he named “pissing
evil.” He wrote, “the urine is wonderfully sweet, as if it were
imbued with honey or sugar,” but didn’t realize that the urine
actually contained sugar: “it seems more hard to demon-
strate, why the Piss of such as are sick of this Distemper, is so
wonderfully sweet, or should taste like Honey.... why it
should be so wonderfully sweet, like Sugar or Honey, is a
knot not easy to untie.” In the last decades of the eighteenth
century, debate raged among the great European medical
men, as to the causes and best treatments for diabetes. The
traditional approach was to replace the sugar lost in urine by
prescribing a high-sugar diet, a notion which sounds impos-
sibly ludicrous today.

The Swiss anatomist Johann Brunner discovered the effect
of removing a dog’s pancreas, noting that on the fourth day
“he was thirsty & drank exceedingly from a brook flowing
past the town.” However, Brunner didn’t associate the symp-
toms with diabetes. Later, Matthew Dobson presented the
case of Peter Dickonson, admitted into his Infirmary in 1772,
passing 28 pints of urine per day. Dobson made the observa-
tion that on evaporation of the urine, a granulated white cake,
indistinguishable from sugar, remained. Furthermore, Dobson
also detected sweetness on tasting his patient’s serum, which
was “sweetish, but I thought, not so sweet as the urine” — the
discovery of hyperglycemia. He concluded that “this saccha-
rine matter was not formed in the secretory organ [kidney],
but previously existed in the serum of the blood.”
The Portuguese doctors Amatus Lusitanus and Abraham
Zacutus believed that eating too much was the cause of diabe-
tes, Zacutus even suggesting that the stomach was disordered,
a view shared by Thomas Sydenham, but neither proved it. In
1797 diabetes was finally proved to be a disease, not of the
kidneys, but of the gastrointestinal tract, by the Physician to
the Artillery, Scottish physician John Rollo. Rollo studied one
of his officers, a Captain Meredith, corpulent sufferer from
diabetes, by boiling down his 24-h urine output to sugar and
assessing the amount he discovered with the amount of
refined carbohydrate starch in his diet, documenting the
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correlation between increased dietary “farinaceous” starch
and increased glycosuria. Rollo successfully managed
Meredith by restricting dietary carbohydrate, becoming the
first proponent of low-carbohydrate, high-protein diets in dia-
betes and obesity. “The cure of the disease is accomplished by
regimen and medicines preventing the formation of sugar...
an entire abstinence from every species of vegetable matter or
a diet solely of animal food.” Clearly the diet needed some
refinement, and the clinicians Claude Bernard, William
Harvey, and the undertaker to the Royal Family William
Banting may take credit for the many advances (Bantin’s diet
in particular recommended 8 units of alcohol per day).

The low-carbohydrate approach became standard man-
agement of diabetes and obesity, so much that any major
endocrinology textbook up until the mid-1950s recom-
mended their use as a matter of course. The accompanying
article discusses the Seven Countries Study and how misclas-
sification of foods such as cakes and biscuits as saturated fat,
rather than carbohydrate, has led to recent guidelines, food
pyramids, and in the UK, the Eatwell Plate, to promote
dietary regimes vastly overloaded with carbohydrates, which
is as ludicrous as feeding sugar to diabetic patients, as was
done up to the eighteenth century.

Modern evidence, such as A TO Z and the DIRECT study,
backs up what Rollo discovered in 1797, albeit by using more
scientifically validated low-carbohydrate approaches; but it is
likely that reliance on low-fat diets, in particular, as are still
promoted widely, has caused unimaginable harm.
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Chapter 12

Childhood Obesity
and the Environment

Paul A. Whaley

Perhaps the biggest challenge to conventional explanations
for the fattening of the population is the growing epidemic of
obesity among infants [1]. Since infants have neither ever had
much of an exercise regime nor eaten much other than breast
milk or formula, the standard explanations for the rise in
incidence of obesity, of sedentary lifestyle and poor diet, does
not work for babies. Research into changes to the prenatal
environment is therefore of particular interest.

Two obvious changes in the prenatal environment require
acknowledgement. First is the trend towards maternal
overweight, with predictions that 22 % of UK mothers by
2010 would have been obese at the start of pregnancy [2],
a growing and recognized risk factor in infant overweight [3].
Second is increasing maternal age at pregnancy, which carries
a higher risk of a range of complications [4], though specific
research into the effect of maternal age at conception on
infant weight gain seems to be limited.

A third factor that has more recently begun competing for
attention as a contributor to the obesity epidemic is exposure
to so-called chemical obesogens. While the possibility that
chemicals may make people fatter has formed part of
research recommendations in US First Lady Michelle
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Obama’s campaign to reduce child obesity [5], others have
described the hypothesis as a “green scare” and a subversion
of “serious discussion” of how to reduce rates of obesity [6].

From a scientific perspective, it may be hasty to dismiss the
obesogen hypothesis as a subversion or a scare. It is already
recognized that the prenatal environment can modify obesity
risk, from the discovery that children conceived during condi-
tions of famine are more likely to suffer metabolic disorders
later in life [7, 8]. It is also known that at least some prenatal
chemical exposures can raise the risk of childhood obesity, as
women who smoke while pregnant are more likely to have
obese children [9], with nicotine identified as the likely caus-
ative agent [10].

Glucocorticoid,sex steroid, thyroid peroxisome proliferator-
activated receptors (PPARs), and the retinoid X receptors
(RXRs) all play prominent roles in regulating adipogenesis,
lipid metabolism, metabolic set points, and adipose remodel-
ing [11]; exogenous agents that interact with these receptors
can reasonably be hypothesized to affect risk of obesity.

Proof of concept is again readily available: thiazolidinedi-
one drugs, used for glycemic control in diabetes, are already
recognized pharmaceutical obesogens, inducing weight gain
via agonism of PPARy [12]. Experimental data in animals
suggest other mechanisms by which brief chemical exposure
early in development can increase weight gain later on. For
example, by the age of 6 months, mice treated at birth with
the estrogenic drug diethylstilboestrol (DES) have consider-
ably larger fat mass than untreated controls, with no evidence
of changes in feeding habits or physical activity [13], suggest-
ing that DES exposure sets a mouse’s metabolism to con-
serve energy, predisposing it towards obesity in a food-rich
environment.

The real controversy, of course, is whether or not ordinary
human exposure to chemicals in the environment, from
sources such as diet, consumer products, and air pollution,
might contribute to an obesogenic prenatal environment.

Some of the most detailed research has been carried out
on tributyltin (TBT), an organotin antifouling agent particu-
larly toxic to molluscs, with just 2.4 ng/l of TBT sufficient to
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induce imposex in dog whelks [14]. TBT binds to the RXR-
PPARYy heterodimer; when murine multipotent stromal stem
cells (MSSCs), derived from 8-week-old animals exposed in
utero to TBT or PPARy agonists, are subjected to a subse-
quent in vitro challenge, they are twice as likely to become fat
cells than bone cells [15]. Although TBT is rarely detected in
human samples, when it is found its levels are in a range suf-
ficient for effective receptor activation [12].

Bisphenol A, a ubiquitous environmental estrogen
prominent in food packaging, interferes with the function of
mouse pancreatic cells [16] and affects adipogenesis [17].
Epidemiological evidence is beginning to emerge associating
BPA exposure with increased waist circumference in both
Chinese [18] and US populations [19], though the direction of
causation is unresolved. There is some evidence that phthal-
ates [20] and stain-repellent perfluorinated compounds [21]
may also be obesogenic.

Obesity is not only a health problem in and of itself; it is of
concern to the medical and public health communities because
of the health problems that come with it, with diabetes a par-
ticular health risk in obese people. As with obesity, exposure
to chemicals in the environment complicates the standard
account that diabetes rates are rising because an aging popu-
lation, predisposed towards diabetes, is leading an increasingly
sedentary lifestyle and eating more foods high in animal fats.

Human epidemiological studies are showing consis-
tent correlations between type 2 diabetes and exposure to
persistent organic pollutants (POPs) such as DDT, PCBs, and
dioxins [22]. Early research found that levels of PCBs among
subjects with diabetes were 30 % higher than in control sub-
jects [23], while prospective epidemiological studies have rein-
forced the suggestion that POP exposure is a causal factor in
the onset of type 2 diabetes [24, 25]. One particularly provoca-
tive study found that background levels of POPs are sufficient
to induce diabetes in obese people [26]. If true, this would be
a significant confounder in epidemiological identification of
obesity as a factor in the etiology of diabetes, and it would
have to be countenanced that obesity may only be a risk fac-
tor for diabetes in conjunction with POPs exposure [27].
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Chemical exposures also threaten the simplicity of our
understanding of the relationship between obesity and can-
cer. Not only is BPA a potential obesogen, as an environmen-
tal estrogen there are concerns it can modify risk of
hormone-related cancers: BPA exposure in mice remodels
breast tissue in a manner associated with carcinogenesis in
rodents and humans [28] and (again in a mouse model) seems
to promote cancer cell growth and reduce the ability of breast
tissue to defend against carcinogenic insults [29].

Research into obesogens is still very much in its early
stages. Little is known about people’s exposure to obesogens
or which chemicals are problematic, partly because no chemi-
cal has ever been tested for obesogenicity before being
brought to market. In the context of modern, calorie-dense
diets and increasingly sedentary lifestyles, however, the pos-
sibility that some chemicals may be loading the dice against
public health weight-loss initiatives makes the obesogen
hypothesis look like an issue worth investigating.
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Chapter 13

Genetics and Epigenetics:
Myths or Facts?

Kirsi H. Pietilainen

It Is in My Genes

Overweight subjects often feel that the problem is that
obesity runs in their family. By this they mean the genetic
aggregation of obesity, not the equally likely possibility that
no one runs in their family. Genetic influences of obesity
were not generally accepted until Professor Albert J. Stunkard
in the mid-1980s showed through large population-based
twin and adoption studies that genetic factors do indeed play
an important role in human obesity. The classical twin studies,
comparing the similarity of monozygotic (MZ) and dizygotic
(DZ) twins, estimated very high levels of heritability for body
mass index (BMI), up to 80 % [1]. Because twins raised
together may follow similar eating and exercise habits,
a common criticism for twin studies is the possibility of equal
environments rather than genes causing the phenotypic
similarities. However, heritability of BMI in twins who have
been reared apart is only slightly lower (70 %) [2] than in
twins reared together, suggesting that these estimates are not
biased upwards due to early shared environment. Anecdotal
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stories of MZ twins separated at birth, being adopted to dif-
ferent families, and reunited in adulthood also show that
despite different family environments, most MZ twins live
astonishingly identical lives, develop the same preferences,
and end up with almost exactly the same body weight.
Further proof of a genetic contribution to obesity was
demonstrated in the seminal paper on adult Danish adoptees,
where the weight class of the adoptees was strongly related to
the BMI of their biological parents, while no relation was
found to the adoptive parents [3]. However, heritabilities of
obesity from adoption and family studies are generally lower
and much more variable (20-80 %) than those from twin
studies. Therefore, there is also room for the belief of
environmental over genetic explanation to obesity.

Or Is It in My Jeans?

There is a popular proverb stating that the dramatic world-
wide increase in obesity prevalence must be due to changes
in the environment because our genes have not changed dur-
ing the last decades. At the same time, evidence exists that
genetic influences on adiposity have in fact increased during
the last 50 years [4]. Data on nearly 270,000 Swedish full
brothers, including MZ and DZ twin pairs, show that the
heritability has increased from 75 to 79 % over the years,
with a simultaneous considerable increase in the variance of
genetic effects [4]. This would imply that modern lifestyle
with minimal constraints on energy intake allows full
expression of obesity risk genes and that it is primarily the
genetic background that creates the considerable variation in
body fatness within populations living in obesogenic
environments.

On the other hand, several recent studies have revealed
that choosing a physically active lifestyle can counteract
genetic obesity risk. In young adult Finnish twins, it was
shown that while the heritability of BMI is over 80 % in the
sedentary group, it was only about 60 % in the physically
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active group [5]. In line with this, studies using markers
identified in genome-wide association studies (GWAS) have
shown that physical activity attenuates the genetic
predisposition to obesity by as much as 30-40 % [6, 7].
This suggests that it is possible to decrease the genetic sus-
ceptibility to obesity by increasing physical activity.

Good Appetite or Poor Metabolism?

Having a lazy metabolism, naturally for genetic reasons, is an
attractive explanation for obesity. However, genetic studies,
neither in the candidate gene nor in the GWAS era, do not
support this hypothesis. Frankly, this phenotype has not been
extensively studied because, until now, large enough data for
molecular genetic studies have not existed. Most genes — to
date, over 50 — unequivocally associating to adiposity seem to
regulate eating and appetite [8]. This is especially the case for
the two major contributors of polygenic variation in obesity,
FTO and MC4R.

Missing Heritability

Despite the accelerated gene discovery, the established loci
are able to explain only a fraction (5 %) of the heritability of
obesity [8]. Where is all the rest of the heritability? Twin stud-
ies suggest that if you would have a complete copy of yourself
with all the 20,000 genes, all their interactions with each other
and with the prevailing environment, the two of you would
almost certainly have similar body weights. It may then be
that it is this network of interactions rather than individual
genes that makes body weight so heritable and the billions of
dynamic communications between molecules, cells, and
organs that make understanding of the system so challenging.
The lost heritability can also be found in the epigenetic mech-
anisms, such as DNA methylation or histone modification,
which control how genes are activated in each circumstance.
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Since epigenetic mechanisms themselves are controlled by
genes, these intertwined processes together produce the
highly transmissible phenotype.

Over and Above the Genes

If genetics is the writing “madamimadam,” epigenetics
provides the instructions on how to read it: “Madam, I'm
Adam.” Epigenetic errors can also change the readout:
“Mad . Adam,” completely altering the function of the
gene. Unlike the fixed DNA sequence in each of the over 200
different human cell types, epigenetic patterns may vary from
tissue to tissue and are sensitive to environmental exposures.
It is this propensity for change, promise of modifiable effects
that has made the hype around epigenetic processes, the epi-
demic of epigenetics, the surge of review after review with
very few actual data about the whole genome-scale epigene-
tic patterns in obesity.

Dolly, the Sheep, and Other Clonal Controls

As the cloning of Dolly in 1997 showed, we are more than our
genes. Dolly was obese and had at least two obesity-related
complications, arthritis and diabetes, unlike its genetically
identical mother. Development of obesity in Dolly was clearly
an epigenetic phenomenon. Genetically identical humans,
MZ twins, discordant for body weight are very rare but
ideal in the search for epigenetic alterations in obesity that
are due to lifestyle or that are linked to the development of
metabolic complications independent of genetic background.
At the dawn of such studies, it is fair to assume that epi-
genetics can be used to identify early metabolic abnormali-
ties because healthy and unhealthy obesity seem to create
different epigenetic signatures (Ollikainen M et al., unpub-
lished observations). Because the results point to nutritional
pathways, it seems likely that the epigenetic modifications
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can be reversed by dietary approaches. Especially intriguing
is the possibility that through epigenetic biomarkers, we can
both find new diagnostics tools as well as targets to erase bad
metabolic memories. If it is possible to nurture the nature
of the peripheral tissues, is it possible to rewire the brain
epigenetically to resist the temptations of the obesogenic
environment?

Conclusion

Obesity is a result of genetic, epigenetic, and environmental
factors, with numerous possible perturbations in the complex
pathways leading to phenotypically very heterogeneous
traits. Despite decades of intensive study, a fine-grained
understanding of the mechanisms underlying regulation of
body weight remains rather rudimentary. Future studies
seeking to integrate networks of dynamic, functional data,
including epigenetics, will be crucial in understanding the
ultimate disease outcomes and their possible treatment. Be it
fast food, slow motion, or lazy metabolism, molecular under-
standing of their mechanisms will teach us how human nature
controls nurture and vice versa.
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Chapter 14

Chronicities of Modernity
and the Contained Body

as an Explanation for the
Global Pandemic of Obesity,

Diabetes, and the Metabolic
Syndrome

Dennis Wiedman

Introduction

With the diffusion of modernity throughout the world, we see
the rise of the global pandemic of obesity, diabetes, and the
metabolic syndrome. Throughout human evolution obesity
was rare because seasonal variation in physical activities, and
the foods we ate, promoted good cardiovascular and meta-
bolic fitness. In more recent times, the kinds of work, foods
consumed, cultural beliefs, and living and work spaces all pat-
tern and routinize the modern body. Chronicities of Modernity
Theory focuses on the sociocultural factors that structure an
individual’s everyday life, containing the physical body in
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ways that increase the three risk factors for obesity, diabetes,
and metabolic syndrome: (1) physical inactivity, (2) overnu-
trition, and (3) chronic stress. Each of these three risk factors
alone does not fully explain metabolic syndrome; it is the
conjuncture of these for a long duration in a person’s life that
are most predictive. Recurrent cognitive, social, and material
processes of modernity become embodied into the physiol-
ogy and metabolism of an individual’s body during gestation,
through early childhood, into adult and later years resulting
in obesity and metabolic syndrome [1].

Beginning in the 1940s, American Indians and indigenous
people in the South Pacific were first identified with this epi-
demic. By the late 1960s researchers began reporting that
diabetes increased significantly as populations moved from
rural to urban locations, migrated to developed nations, lived
on the more acculturated Pacific islands, or American Indian
reservations [2-6]. In 1971, diabetes was called the “Price of
Civilization” [7]. Once a disease of indigenous peoples, ethnic
minorities, and inner-city poor, obesity and metabolic syn-
drome now affect the full spectrum of social classes and ethnic
groups in the developed and developing nations, with China,
India, and the Middle East now experiencing the greatest
increases [8, 9].

During the 1980s, obesity, diabetes, dyslipidemia, and
hypertension were recognized as having similar metabolic
defects [10, 11]. In 1999, the World Health Organization
formulated a definition for the cluster of these disorders as
the metabolic syndrome. In order to maintain proper body
weight, currently the International Diabetes Federation rec-
ommends individuals to avoid eating foods high in sugars and
saturated fats and to experience at least 30 min of moderate
physical activity each day such as brisk walking, swimming,
cycling, or dancing [12]. This is a shift in explanation from an
emphasis on genetics and biomedical interventions to social
and cultural factors that affect nutrition and physical activity.

Throughout human evolution, daily physical activity and
periods of rest varied throughout the year in response to the
demands of the food production cycle. Anthropomorphic
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data for the hunting and gathering Hadza of Tanzania [13]
and agriculturalists of Benin [14] indicate that body mass
index and percent body fat fluctuate seasonally with the
amount of energy expended and available food resources.
Ethnographic and archeological data indicate that most hunt-
ers and gatherers are physically active mobile populations
using a wide variety of food resources, enabling them to
exploit resources that are seasonally abundant in some areas
while not abundant in others [15]. The feast and famine
assumption of James Neel’s “thrifty gene” hypothesis, where
genes were selected for quickly metabolizing food into fat, is
not supported by a meta-analysis of hunters, gatherers, and
agriculturalists research [16-19]. During human evolution as
hunters and gatherers, seasonal variation in physical activi-
ties, foods, and body weights was normal; chronic physical
inactivity, overnutrition, and consistent annual body weight
of modernity are actually abnormal. Chronicities of Modernity
Theory stresses a social and cultural explanation rather than
a genetic predisposition for these metabolic disorders. At the
critical juncture with modernity, populations shift from sea-
sonally variable physical activities and food resources to
chronically low levels of physical activities, consistent caloric
intake, and, for many groups, recurrent psychosocial stresses.
In a study of 30 rural populations in developing countries,
seasonal weight loss was the norm [20]. Alaska Natives living
a hunting and fishing food production lifestyle that changes
with the seasons have better physical and mental outcomes
then their urban relatives [21-23]. Prolonged physical inactiv-
ity and rest of modernity produce the biochemical responses
of metabolic syndrome [24]. Human and other mammal
populations experience similar metabolic disorders with the
shift from seasonality to chronicities of modernity. Cats con-
fined indoors and captive marmosets in zoos also develop
obesity and diabetes [25, 26]. These studies indicate that an
annual variation in daily activities and foods is the normal
human condition. Chronically low levels of physical activity
and consistent sources of calories throughout the year are the
abnormal human condition.
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Socially constructed beliefs, practices, and material cultures
of modernity contain the human body. These constraints and
incentives set parameters and pattern an individual’s decisions
and behaviors. These “structural chronicities” do not affect all
members of a society equally, but specific population segments,
and these from country to country. Females often have higher
prevalence rates, but in some nations it is the males. Once con-
sidered an adult disorder, it is now affecting children. Where
inner-city uneducated poor were at highest risk, the well edu-
cated with higher incomes are now at risk. Urbanized areas
have higher rates, but so do many rural areas and especially
among Indigenous peoples on reservations. In order to better
understand this variation from nation to nation, “structural
chronicities” provide a cross-cultural way of identifying the
most important structural factors and forces. For example,
American Indian reservations imposed severe physical con-
straints on the Indigenous body; they were the earliest socially
created built environments where generations of humans lived
almost entirely on industrially processed energy-dense foods
and where the entire population was held in chronic levels of
stress [27]. In contrast to the economically poor conditions of
Indianreservations,25 % of the exceedingly wealthy Indigenous
peoples of the United Arab Emirates are diagnosed with dia-
betes. Fifty years ago, as pastoralists annually migrating from
the interior to the shore, they now live along the coast in mod-
ern homes and high-rise condominiums with few pedestrian
walkways. Shopping malls are the most used public spaces for
walking. To go somewhere they call a driver. They hire workers
from other countries to do the physical labor, housework, and
cooking. The sweet palm dates they once cultivated have cul-
turally transformed into elaborate high-calorie chocolate gifts.
Commensality and overeating food are central to their fre-
quent family and social gatherings. Combined with these struc-
tures, stress from gender role expectations elevates the number
of women with diabetes [28]. These two cases illustrate that
income, education, power, and social class explanations do not
sufficiently explain the causes of obesity and diabetes among
populations of the world.
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Structural chronicities of modernity restrict the decisions
and alternatives that individuals can take to improve their
physical and mental well-being. Chronicities of Modernity
Theory refocuses the emphasis of health interventions
primarily from individual education, counseling, and medi-
cation regimens to community, national, and global fac-
tors and forces. This is a shift from the individual to the
structures over which they have very little control. There
is a need to create ideologies, social institutions, nutritional
sources, and built environments that facilitate rather than
hinder variation in physical activity, foods, and body weights.
“Chronicities of modernity,” “structural chronicities,” and
the “contained body” provide a biocultural paradigm for
linking macro sociocultural factors to individual life expe-
riences and biological disorders. Using Chronicities of
Modernity Theory, we can better conceptualize and identify
the sociocultural chronicities that most contain specific
populations and life situations causing obesity, diabetes, and
the metabolic syndrome.
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Chapter 15
Screening for Type 2 Diabetes

Laura J. Gray, Melanie J. Davies, and Kamlesh Khunti

Introduction

Type 2 diabetes mellitus (T2DM) is an important health
problem and is associated with increased risk of cardiovascu-
lar disease [1, 2]. It is estimated that there are 183 million
cases of undiagnosed diabetes worldwide [3]. T2DM is often
asymptomatic, remaining undiagnosed and, therefore,
untreated, with the onset occurring 4-7 years before diagnosis [4].
Randomized controlled trials have shown that T2ZDM can be
prevented through lifestyle or pharmacological intervention
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in those at high risk [5]. Although there is some evidence that
population-based primary prevention is both clinically and
cost-effective [6, 7], these interventions have not been fully
implemented in the real world and screening remains a
controversial issue [8, 9]. Here we discuss some of the issues
surrounding screening for T2DM.

Types of Screening

Screening can take a number of modalities; population-based
offers screening to all those in a particular group, whereas tar-
geted screening would focus on those at high risk of the condi-
tion. Opportunistic screening occurs at a time when people are
seen, by health care professionals, for a reason other than the
disorder in question. The ADDITION-Europe study used a
number of screening methods for case detection of T2DM
[10, 11]. The lowest uptake to screening was seen in the center
using a population-based approach; 20.2 % of those invited
attended [12]. Uptake was increased when a population was
prescreened using a validated risk score — 73.5 %. Ultilizing
opportunistic screening also saw higher uptake rates —
80.7-95.1 %. The level of case detection was also increased
through preselecting a higher risk group [11]. Two diabetes
prevention trials carried out in the UK, in contrast, found that
prescreening using a risk score did not increase uptake to the
screening program but did increase the level of case detec-
tion [13]. These studies, however, used a very low level means of
risk communication and were conducted in a multiethnic popu-
lation that could have affected uptake. Further research into
how to engage the public in a screening program is warranted.

Identification of Those at Risk

Recently, the National Institute for Health and Clinical
Excellence (NICE) in the UK has recommended the use of
risk scores prior to blood testing for identifying those at high
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risk [14]. A plethora of risk scores have been developed and
validated over the past 10 years [15-17]. For example, the
Leicester Risk Assessment and the FINDRISC score were
designed as questionnaires to be completed without interven-
tion from a heath care professional or medical tests [18, 19].
Scores that have been developed using cross-sectional data
can predict prevalent undiagnosed disease (e.g., the Leicester
and Cambridge risk scores [20, 21]) in contrast to scores that
have been developed using longitudinal data, where inci-
dence can be predicted (e.g., FINDRISC and the QDScore
[22, 23]). The scores developed to date tend to be for a spe-
cific population as studies have found that scores that have
been developed elsewhere and used on a different popula-
tion tend to have low validity [24,25]. The PREDICT 2 study
is currently trying to develop a globally applicable screening
model [26].

Multiphasic screening occurs when multiple conditions are
assessed within a single program. An example of this is the
NHS Health Checks Programme within the UK. Here all
those aged 40-75 are invited every 5 years to assess their risk
of cardiovascular disease and diabetes and given advice on
how to reduce risk [27].

Blood Testing

Once someone has been identified at high risk, they then need
to either receive a diagnostic test; in the case of T2DM, this
would be either oral glucose tolerance tests (OGTT) or
HbA1c. Recently the WHO recommended that the diagnostic
criteria for T2DM be revised to include those with an HbAlc
of >6.5 % [28,29]. WHO found insufficient evidence to classify
those at high risk of T2DM using HbAlc [29]; however, an
international expert panel and ADA have suggested that
ranges of 6.0-6.4 % and 5.7-6.0 % can be considered [30].
Based on the ADA criteria, up to two-thirds of the population
could fall into this category, which would overwhelm preven-
tion initiatives. However, moving away from the OGTT has
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the potential to increase uptake to screening and has been
recommended by NICE. The OGTT is costly, time-consuming,
and inconvenient [31] and a barrier to attending screening [32].

Cost-Effectiveness of Screening

Any screening program not only needs to assess the sensitivity
and specificity of the program in terms of disease detection, but
also the cost-effectiveness. Screening for those at risk of T2DM
allows preventative interventions to be initiated that are known
to be cost-effective in reducing progression rates to T2DM
[5,33,34].To date there have been no trials comparing screening
to no screening in terms of T2DM. Therefore, the assessments of
efficacy and cost-effectiveness are based primarily on modelling
studies. One recent economic decision analysis model estimated
that compared with no screening, the cost of screening for dia-
betes and impaired glucose tolerance followed by lifestyle inter-
ventions was £6,242 (€7,750; $9,750) for each quality-adjusted
life year (QALY) gained [33]. A simulated study using the
Archimedes model suggested that compared with no screening,
screening for T2DM is cost-effective when started between the
ages of 30 years and 45 years, with screening repeated every
3-5 years [35]. Another study assessed the cost per case detected
for a range of screening scenarios. This study found that the least
expensive strategies were those involving a practice-based risk
score followed by a single blood test and finally a confirmatory
OGTT [36].

Treatments

A prerequisite for any screening program is that there should
be an effective treatment or intervention for patients identi-
fied through early detection. The ADDITION trial was a
pragmatic cluster randomized trial in which 343 general prac-
tices were randomly assigned to screening of registered
patients aged 40-69 years without known diabetes followed
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by routine care of diabetes or to screening followed by inten-
sive treatment of multiple risk factors. The primary outcome
was first cardiovascular event within 5 years. Although the
trial showed small but significant benefits in terms of cardio-
vascular risk factors, there was no difference between the two
groups in terms of cardiovascular event rates at 5 years [10].
This was the first trial to assess hard outcomes in a screen-
detected group. A sub-study of the ADDITION trial carried
out in Cambridge, UK, has 10-year follow-up data on the
participants enrolled at this center; additionally, they have
reported no difference in 10-year all-cause, cardiovascular- or
diabetes-related mortality rates between those treated aggres-
sively and those receiving standard care [37]. Previous model-
ling studies showed more positive results [38, 39].

Conclusion

Population-based screening for T2DM is currently not rec-
ommended and is a controversial issue. Studies have shown
that screening can result in T2DM being identified on aver-
age 3.3 years earlier [40]. Earlier diagnosis and treatment do
not seem to improve longer-term outcomes [10]. Screening
for those at risk of T2DM should be recommended as it is
well known that progression to T2DM can be prevented or at
least delayed in this group [5]. Identification can be achieved
in a cost-effective manner using risk scores [36]. Screening for
T2DM may only be feasible as part of multiphasic approach
such as the NHS Health Checks Programme.

In conclusion, screening for those at risk of T2DM is both
cost-effective and effective in terms of delaying and prevent-
ing T2DM. To date, screening for T2ZDM alone has not been
shown to be beneficial.

Acknowledgments KK (Chair) and MJD were members of the
National Institute for Health and Clinical Excellence Guidance PH38:
Preventing type 2 diabetes: risk identification and interventions for
individuals at high risk. LJG, KK, and MJD are supported by the
National Institute for Health Research Collaboration for Leadership in



124

L.J. Gray et al.

Applied Health Research and Care (NTHR CLAHRC)-Leicestershire,
Northamptonshire,and Rutland and The NIHR Leicester-Loughborough
Diet, Lifestyle and Physical Activity Biomedical Research Unit, which is
a partnership between University Hospitals of Leicester NHS Trust,
Loughborough University, and the University of Leicester.

References

10.

11.

. Levitan EB, Song Y, Ford ES, Liu S. Is nondiabetic hyperglycemia a

risk factor for cardiovascular disease?: a meta-analysis of prospec-
tive studies. Arch Intern Med. 2004;164(19):2147-55.

. Cortez-Dias N, Martins S, Belo A, Fiuza M, VALSIM. Prevalence,

management and control of diabetes mellitus and associated risk fac-
tors in primary health care in Portugal. Rev Port Cardiol. 2010;29(4):
509-37.

. Whiting DR, Guariguata L, Weil C, Shaw J. IDF diabetes atlas:

global estimates of the prevalence of diabetes for 2011 and 2030.
Diabetes Res Clin Pract. 2011;94(3):311-21.

. Harris MI, Klein R, Welborn TA, Knuiman MW. Onset of NIDDM

occurs at least 4-7 yr before clinical diagnosis. Diabetes Care. 1992;15(7):
815-9.

. Gillies CL, Abrams KR, Lambert PC, Cooper NJ, Sutton AJ, Hsu RT,

et al. Pharmacological and lifestyle interventions to prevent or delay
type 2 diabetes in people with impaired glucose tolerance: system-
atic review and meta-analysis. BMJ. 2007;334(7588):299.

. Knowler WC, Narayan KM, Hanson RL, Nelson RG, Bennett PH,

Tuomilehto J. Preventing non-insulin-dependent diabetes. Diabetes.
1995;44:483-8.

. Segal L, Dalton AC, Richardson J. Cost-effectiveness of the primary

prevention of non-insulin dependent diabetes mellitus. Health
Promot Int. 1998;13:197-209.

. Khunti K, Davies MJ. Should we screen for type 2 diabetes? Yes.

BMJ. 2012;345:e4514.

. Goyder E, Irwig L, Payne N. Should we screen for type 2 diabetes?

No. BMJ. 2012;345:e4516.

Griffin SJ, Borch-Johnsen K, Davies MJ, Khunti K, Rutten GE,
Sandbzk A, et al. Effect of early intensive multifactorial therapy on
S-year cardiovascular outcomes in individuals with type 2 diabetes
detected by screening (ADDITION-Europe): a cluster-randomised
trial. Lancet. 2011;378(9786):156-67.

van den Donk M, Sandbaek A, Borch-Johnsen K, Lauritzen T,
Simmons RK, Wareham NJ, et al. Screening for type 2 diabetes.
Lessons from the ADDITION-Europe study. Diabet Med.2011;28(11):
1416-24.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Chapter 15. Screening for Type 2 Diabetes 125

Webb DR, Gray LJ, Khunti K, Srinivasan B, Taub N, Campbell S, et al.
Screening for diabetes using an oral glucose tolerance test within a west-
ern multi-ethnic population identifies modifiable cardiovascular risk: the
ADDITION-Leicester study. Diabetologia. 2011;54(9):2237-46.

Gray LJ, Khunti K, Edwardson C, Goldby S, Henson J, Morris DH,
et al. Implementation of the automated Leicester practice risk score
in two diabetes prevention trials provides a high yield of people
with abnormal glucose tolerance. Diabetologia. 2012;55(12):
3238-44.

Chatterton H, Younger T, Fischer A, Khunti K, Programme
Development Group. Risk identification and interventions to pre-
vent type 2 diabetes in adults at high risk: summary of NICE guid-
ance. BMJ. 2012;12(345):e4624.

Collins GS, Mallett S, Omar O, Yu L. Developing risk prediction
models for type 2 diabetes: a systematic review of methodology and
reporting. BMC Med. 2011;9:103.

Buijsse B, Simmons RK, Griffin SJ, Schulze MB. Risk assessment
tools for identifying individuals at risk of developing type 2 diabetes.
Epidemiol Rev. 2011;33(1):46-62.

Noble D, Mathur R, Dent T, Meads C, Greenhalgh T. Risk models
andscores for type 2 diabetes:systematicreview. BMJ.2011;343:d7163.
Gray LJ, Taub N, Khunti K, Gardiner E, Hiles S, Webb DR, et al. The
Leicester risk assessment score for detecting undiagnosed type 2
diabetes and impaired glucose regulation for use in a multiethnic
UK setting. Diabet Med. 2010;27(8):887-95.

Lindstrom J, Tuomilehto J. The diabetes risk score. Diabetes Care.
2003;26(3):725-31.

Gray LJ, Davies MJ, Hiles S, Taub N, Webb DR, Srinivasan BT,
Khunti K. Detection of Impaired Glucose Regulation and/or Type 2
Diabetes Mellitus, using primary care electronic data, in a multieth-
nic UK community setting. Diabetologia. 2012;55(4):959-66.

Griffin SJ, Little PS, Hales CN, Kinmonth AL, Wareham NJ.
Diabetes risk score: towards earlier detection of Type 2 diabetes in
general practice. Diabetes Metab Res Rev. 2000;16(3):164-71.
Hippisley-Cox J, Coupland C, Robson J, Sheikh A, Brindle P.
Predicting risk of type 2 diabetes in England and Wales: prospective
derivation and validation of QDScore. Br Med J. 2009;388:b880.
Lindstrom J, Tuomilehto J. The diabetes risk score: a practical tool to
predict type 2 diabetes risk. Diabetes Care. 2003;26(3):725-31.
Rathmann W, Martin S, Haastert B, Icks A, Holle R, Lowel H, et al.
Performance of screening questionnaires and risk scores for undiag-
nosed diabetes: the KOR A survey 2000. Arch Intern Med.2005;165(4):
436-41.

Witte DR, Shipley MJ, Marmot MG, Brunner EJ. Performance of
existing risk scores in screening for undiagnosed diabetes: an external
validation study. Diabet Med. 2010;27(1):46.



126

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

L.J. Gray et al.

Vistisen D, Lee CM, Colagiuri S, Borch-Johnsen K, Gliimer C.
A globally applicable screening model for detecting individuals with
undiagnosed diabetes. Diabetes Res Clin Pract. 2012;95(3):432-8.
Walker N, Gardiner E, Davies M, Khunti K. The vascular risk assess-
ment programme: implications for the delivery in primary care.
Diabet Prim Care. 2009;11(4):209-15.

World Health Organisation. Definition, diagnosis, and classification
of diabetes mellitus and its complications. Report of a WHO consul-
tation. Part 1: diagnosis and classification of diabetes mellitus.
Geneva: World Health Organisation; 1999.

World Health Organisation. Use of glycated haemoglobin (HbA1c) in the
diagnosis of diabetes mellitus. Geneva: World Health Organisation; 2011.
American Diabetes Association Position statement. Standards of medi-
cal care in diabetes—2010. Diabetes Care. 2010;33 Suppl 1:S11-61.
Waugh N, Scotland G, McNamee P, Gillett M, Brennan A, Goyder E,
et al. Screening for type 2 diabetes: literature review and economic
modelling. Health Technol Assess. 2007;11(17):1-125.

Eborall H, Stone M, Aujla N, Taub N, Davies M, Khunti K. Influences
on the uptake of diabetes screening: a qualitative study in primary
care. Br J Gen Pract. 2012;62(596):e204-11.

Gillies CL, Lambert PC, Abrams KR, Sutton AJ, Cooper NJ, Hsu RT,
et al. Different strategies for screening and prevention of type 2 diabe-
tes in adults: cost effectiveness analysis. BMJ. 2008;336(7654):1180-5.
Gillett M, Royle P, Snaith A, Scotland G, Poobalan A, Imamura M, et al.
Non-pharmacological interventions to reduce the risk of diabetes in
people with impaired glucose regulation: a systematic review and eco-
nomic evaluation. Health Technol Assess. 2012;16(33):1-236.

Kahn R, Alperin P, Eddy D, Borch-Johnsen K, Buse J, Feigelman J,
et al. Age at initiation and frequency of screening to detect type 2 dia-
betes: a cost-effectiveness analysis. Lancet. 2010;375(9723):1365-74.
Khunti K, Taub N, Gillies C, Abrams K, Hiles S, Webb D, et al.
A comparison of screening strategies for impaired glucose tolerance
and type 2 diabetes mellitus in a UK community setting: a cost per
case analysis. Diabetes Res Clin Pract. 2012;97(3):505-13.

Simmons RK, Echouffo-Tcheugui JB, Sharp SJ, Sargeant L, Williams
KM, Prevost AT, et al. Screening for type 2 diabetes and population
mortality over 10 years (ADDITION-Cambridge): a cluster-
randomised controlled trial. Lancet. 2012;380(9855):1741-8.

Webb DR, Khunti K, Gray LJ, Srinivasan BT, Farooqi A, Wareham N,
et al. Intensive multifactorial intervention improves modelled coro-
nary heart disease risk in screen-detected Type 2 diabetes mellitus:
a cluster randomized controlled trial. Diabet Med. 2012;29(4):531-40.
Kuo HS, Chang HJ, Chou P, Teng L, Chen TH. A Markov chain
model to assess the efficacy of screening for non-insulin dependent
diabetes mellitus (NIDDM). Int J Epidemiol. 1999;28:233-40.
Rahman M, Simmons RK, Hennings SH, Wareham NJ, Griffin SJ.
How much does screening bring forward the diagnosis of type 2
diabetes and reduce complications? Twelve year follow-up of the
Ely cohort. Diabetologia. 2012;55(6):1651-9.



Chapter 16

Assessing the Cardiometabolic
Risk of Obesity: Importance
of Visceral/Ectopic

Fat and of the Use

of Hypertriglyceridemic Waist

Jean-Pierre Després

Although it is well recognized that overweight/obesity increases
the risk of chronic conditions such as hypertension, dyslipid-
emia, type 2 diabetes, and cardiovascular disease (CVD) [1-4],
not every overweight/obese individual will develop these
comorbidities [5-8]. For instance, the term “metabolically
healthy obese” has even been coined to describe obese patients
not characterized by the altered risk factor levels to be expected
from their excess body fatness [9-11]. Thus, although clinicians
recognize the health risk generally associated with obesity, this
heterogeneity of obese patients has left health professionals
perplexed for decades. As a consequence, obesity has been con-
sidered for a while as a secondary risk factor for CVD behind
smoking, hypertension, dyslipidemia, and diabetes.
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In 1947, a French physician, Jean Vague, was the first to
suggest that the complications of obesity were more closely
related to body shape than to excess weight [12]. He coined
the term “android obesity” to describe the typical body shape
characterized by excess upper body fat generally found
among men. He suggested that this male pattern of body fat
distribution was more dangerous than the female, lower body,
adiposity shape (gynoid obesity), which, he proposed, was a
rather benign form of obesity. Modern cross-sectional meta-
bolic studies and large prospective studies with hard clinical
outcomes that began to be published in the mid-1980s have
confirmed Vague’s hypothesis in showing that a high propor-
tion of abdominal fat (as crudely estimated by a large waist
circumference or by an increased ratio of waist to hip circum-
ference) was predictive of an increased risk of developing
type 2 diabetes and cardiovascular outcomes [6-8].

Although these studies really put back at the forefront the
concept of regional body fat distribution as clinically relevant
information, it is really with the development of imaging
technologies such as computed tomography (CT) and
magnetic resonance imaging (MRI) that it became possible
to systematically assess with great precision the various
adipose tissue/fat depots. With CT/MRI, it became rapidly
obvious that visceral adipose tissue (which comprises all fat
depots in the abdominal cavity) showed a distinct relation-
ship with features of the insulin resistance syndrome [5, 13-
24]. For instance, when matched for the amount of total body
fat, subjects with a selective excess of visceral adipose tissue
were characterized by insulin resistance and related abnor-
malities [5, 6, 18, 19]. The converse, however, was not true:
when two subgroups of individuals matched for visceral adi-
posity but with high versus low levels of subcutaneous adi-
pose tissue were compared, no substantial difference in their
cardiometabolic risk profile was found [18, 19]. Thus, these
results clearly show that excess visceral adipose tissue deposi-
tion is an important marker of cardiometabolic risk among
overweight/obese individuals. Recent prospective studies
with imaging measurements of visceral and subcutaneous
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adipose tissue have clearly confirmed that visceral but not
subcutaneous adiposity is related to type 2 diabetes [25, 26].

Although excess visceral adiposity has been associated
with a cluster of diabetogenic and atherogenic metabolic
abnormalities, the causal relationship between excess visceral
adiposity and clinical outcomes has remained uncertain and
still debated. While a discussion on the pathophysiology of
visceral obesity-related complications is far beyond the scope
of this short paper, we have suggested that excess visceral
adiposity is largely a marker of the inability of subcutaneous
adipose tissue to deal with the energy excess by failing to
properly expand through hyperplasia of preadipocytes,
leading to accumulation of fat at undesired sites such as the
liver, the heart, the skeletal muscle, the kidney, and the pan-
creas, a phenomenon referred to as ectopic fat deposition
[7, 8]. Thus, under this model, excess visceral adipose tissue is
a marker of dysfunctional subcutaneous adipose tissue lead-
ing to excess ectopic fat. As such, this condition represents
the form of overweight/obesity most closely associated with
type 2 diabetes and CVD [7, 8].

As excess visceral adipose tissue/ectopic fat cannot be
assessed on the basis of the body mass index, a rapid, nonin-
vasive, effective, discriminant, and inexpensive screening tool
was needed. In 1994, we suggested that waist circumference
was related with visceral adipose tissue deposition, and we
later suggested that for a given body mass index, an elevated
waist circumference was predictive of an increased deposition
of abdominal adipose tissue [27]. However, one remaining
problem associated with the waist circumference measure-
ment is that it cannot distinguish subcutaneous from visceral
abdominal adiposity. We were therefore very much interested
in testing the ability of a simple, widely used, metabolic marker
of excess visceral adiposity to improve the discrimination of
excess visceral from subcutaneous abdominal adiposity. This
was the rationale behind the development of the “hypertriglyc-
eridemic waist” concept, which is defined as the combination of
an elevated waistline with a simple plasma marker: fasting tri-
glyceride concentrations [28]. For instance, when the ability of
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Overweight/obesity
phenotype

Low probability of: L

Men <90 cm <2.0 mmol/L . .
=excess visceral/ectopic fat -
Women <85 cm <1.5 mmol/L = metabolic complications

Waist girth +  Triglycerides CVD risk

High probabillity of:
=@ e ulimmolS = excess visceral/ectopic fat # T

=85 cm =1.5 mmol/L = metabolic complications

Ficurk 16.1 Use of hypertriglyceridemic waist as a screening tool to
identifying individuals likely to be characterized by excess visceral/
ectopic fat and related cardiometabolic abnormalities. This model
proposes that in the presence of an elevated waist circumference, an
elevated fasting triglyceride concentration could represent a marker
of the subject’s relative inability to accumulate energy surplus in
subcutaneous adipose tissue which normally acts as a “metabolic
sink” (functional adipose tissue). The hypertriglyceridemic waist
phenotype could therefore be considered as a simple marker of
“dysfunctional adipose tissue” and of its associated cardiometabolic
complications

subcutaneous adipose tissue to clear and store the extra dietary
energy gets saturated, the energy must accumulate wherever it
can, in the visceral adipose tissue, in the skeletal muscle, in the
liver, etc. We have reported a robust relationship between vis-
ceral adiposity and liver fat in a large CT imaging cardiometa-
bolic study, the INSPIRE ME IAA study [25]. As a fatty liver is
closely related to an overproduction of large VLDL1 particles
(which is an attempt of the liver to limit its accumulation of
triglycerides), a close relationship is to be expected between
excess visceral adiposity, liver fat, and plasma triglyceride lev-
els and, indeed, such association has been found most often
[29]. We therefore used waist circumference as a crude index
of abdominal adiposity and triglyceride levels as a marker
of excess visceral adiposity/liver fat [28]. We then performed
sensitivity/specificity analyses to identify the cutoff values
which would provide the optimal discrimination of individuals
with/without excess visceral adiposity/ectopic fat [28, 30, 31].
These cutoff values are presented in Fig. 16.1. Briefly, whereas
absence of hypertriglyceridemic waist was associated with a
very low probability (about 10-15 % depending upon the study
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sample) of being characterized by excess visceral adiposity/
ectopic fat and related metabolic abnormalities, hypertriglyc-
eridemic waist was associated with a very high probability
(between 75 and 85 %) of being characterized by excess vis-
ceral adiposity/ectopic fat, by the constellation of the metabolic
abnormalities of insulin resistance and by an increased CHD
risk [28, 30, 31]. Since the initial description of this phenotype
in 2000, numerous metabolic and prospective studies have
shown the added value of using this simple clinical phenotype
to rapidly screen for excess visceral adiposity/ectopic fat and
related cardiometabolic risk [31-47]. For instance, we tested
in the EPIC-Norfolk study the ability of hypertriglyceridemic
waist to screen for a constellation of metabolic abnormalities
and to discriminate related coronary heart disease (CHD) risk
in a large sample of 9,506 men and 12,281 women followed
for 9.8 years during which 2,109 cases of incident CHD were
recorded [32]. First, very large differences in the baseline car-
diometabolic risk profile (blood pressure, HDL cholesterol,
apolipoprotein B, C-reactive protein, small and dense LDL)
were observed between subjects with versus without hypertri-
glyceridemic waist, and such difference was observed in both
men and women. Secondly, Kaplan-Meier survival curve analy-
ses revealed that hypertriglyceridemic waist was associated
with a reduced probability of remaining free from CHD over
the follow-up of the study. Thus, results from this large prospec-
tive study confirm the relevance of this simple screening tool to
identify overweight/obese individuals more likely to be charac-
terized by high levels of visceral adipose tissue/ectopic fat and
at increased risk for cardiometabolic outcomes.

In summary, there is emerging evidence that the combina-
tion of elevated waist circumference and plasma triglycerides
as a phenotype defines a subgroup of patients with a high
probability of being characterized by excess levels of visceral
adipose tissue/ectopic fat and at increased cardiometabolic
risk. Although hypertriglyceridemic waist as a screening tool is
simple and cheap, it must be emphasized that it cannot be used
as a CVD risk engine nor as a diabetes risk calculator as tradi-
tional risk factors must, by all means, be considered in such
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global risk evaluation. It is rather proposed that the presence/
absence of hypertriglyceridemic waist could nicely comple-
ment risk assessment based in classical risk factors performed
by current risk engines, which do not consider the additional
risk resulting from excess visceral adiposity/ectopic fat.

Acknowledgments Dr. Després is the Scientific Director of the
International Chair on Cardiometabolic Risk based at Université Laval.
His work has been supported by research grants from the Canadian
Institutes of Health Research, the Canadian Diabetes Association, the
Heart and Stroke Foundation of Canada, and the Foundation of the
Québec Heart and Lung Institute.

References

1. Colditz GA, Willett WC, Rotnitzky A, Manson JE. Weight gain as
a risk factor for clinical diabetes mellitus in women. Ann Intern
Med. 1995;122:481-6.

2. Willett WC, Manson JE, Stampfer MJ, Colditz GA, Rosner B, Speizer
FE, et al. Weight, weight change, and coronary heart disease in women.
Risk within the ‘normal’ weight range. JAMA. 1995;273:461-5.

3. Stamler R, Stamler J, Riedlinger WF, Algera G, Roberts RH. Weight
and blood pressure. Findings in hypertension screening of 1 million
Americans. JAMA. 1978;240:1607-10.

4. Brown CD, Higgins M, Donato KA, Rohde FC, Garrison R,
Obarzanek E, et al. Body mass index and the prevalence of hyper-
tension and dyslipidemia. Obes Res. 2000;8:605-19.

5. Pouliot MC, Després JP, Nadeau A, Moorjani S, Prud’homme D, Lupien
PJ, et al. Visceral obesity in men. Associations with glucose tolerance,
plasma insulin, and lipoprotein levels. Diabetes. 1992:41:826-34.

6. Després JP,Moorjani S, Lupien PJ, Tremblay A, Nadeau A, Bouchard
C. Regional distribution of body fat, plasma lipoproteins, and cardio-
vascular disease. Arteriosclerosis. 1990;10:497-511.

7. Després JP, Lemieux I. Abdominal obesity and metabolic syndrome.
Nature. 2006;444:881-7.

8. Després JP. Body fat distribution and risk of cardiovascular disease:
an update. Circulation. 2012;126:1301-13.

9. Primeau V, Coderre L, Karelis AD, Brochu M, Lavoie ME, Messier
V, et al. Characterizing the profile of obese patients who are meta-
bolically healthy. Int J Obes (Lond). 2011;35:971-81.

10. Després JP. What is “metabolically healthy obesity”?: from epidemi-
ology to pathophysiological insights. J Clin Endocrinol Metab. 2012;
97:2283-5.



Chapter 16. Hypertriglyceridemic Waist and Visceral Obesity 133

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Karelis AD, Faraj M, Bastard JP, St-Pierre DH, Brochu M,
Prud’homme D, et al. The metabolically healthy but obese individual
presents a favorable inflammation profile. J Clin Endocrinol Metab.
2005;90:4145-50.

Vague J. Sexual differentiation, a factor affecting the forms of obe-
sity. Presse Med. 1947;30:339-40.

Brunzell JD, Hokanson JE. Dyslipidemia of central obesity and
insulin resistance. Diabetes Care. 1999;22 Suppl 3:C10-3.

Lemieux I, Pascot A, Prud’homme D, Alméras N, Bogaty P, Nadeau
A, et al. Elevated C-reactive protein: another component of the
atherothrombotic profile of abdominal obesity. Arterioscler Thromb
Vasc Biol. 2001;21:961-7.

Mertens I, Van der Planken M, Corthouts B, Van Gaal LF. Is visceral
adipose tissue a determinant of von Willebrand factor in overweight
and obese premenopausal women? Metabolism. 2006;55:650-5.
Nieves DJ, Cnop M, Retzlaff B, Walden CE, Brunzell JD, Knopp
RH, et al. The atherogenic lipoprotein profile associated with obe-
sity and insulin resistance is largely attributable to intra-abdominal
fat. Diabetes. 2003;52:172-9.

Pascot A, Lemieux I, Prud’homme D, Tremblay A, Nadeau A, Couillard C,
et al. Reduced HDL particle size as an additional feature of the athero-
genic dyslipidemia of abdominal obesity. J Lipid Res. 2001;42:2007-14.
Ross R, Aru J, Freeman J, Hudson R, Janssen I. Abdominal adiposity
and insulin resistance in obese men. Am J Physiol Endocrinol
Metab. 2002;282:E657-63.

Ross R, Freeman J, Hudson R, Janssen I. Abdominal obesity, muscle
composition, and insulin resistance in premenopausal women. J Clin
Endocrinol Metab. 2002;87:5044-51.

Tchernof A, Lamarche B, Prud’homme D, Nadeau A, Moorjani S,
Labrie F, et al. The dense LDL phenotype. Association with plasma
lipoprotein levels, visceral obesity, and hyperinsulinemia in men.
Diabetes Care. 1996;19:629-37.

Bjorntorp P. Visceral obesity: a “civilization syndrome”. Obes Res. 1993;
1:206-22.

Boyko EJ, Leonetti DL, Bergstrom RW, Newell-Morris L, Fujimoto
WY. Visceral adiposity, fasting plasma insulin, and lipid and lipo-
protein levels in Japanese Americans. Int J Obes Relat Metab
Disord. 1996;20:801-8.

Lebovitz HE, Banerji MA. Point: visceral adiposity is causally
related to insulin resistance. Diabetes Care. 2005;28:2322-5.
Matsuzawa Y. The role of fat topology in the risk of disease. Int
J Obes (Lond). 2008;32 Suppl 7:S83-92.

Smith JD, Borel AL, Nazare JA, Haffner SM, Balkau B, Ross R, et al.
Visceral adipose tissue indicates the severity of cardiometabolic risk in
patients with and without type 2 diabetes: results from the INSPIRE
ME IAA study. J Clin Endocrinol Metab. 2012;97:1517-25.



134

26.

27.

28.

29.

30.

31

32.

33.

34.

3s.

36.

37.

J.-P. Després

Neeland 1J, Turer AT, Ayers CR, Powell-Wiley TM, Vega GL,
Farzaneh-Far R, et al. Dysfunctional adiposity and the risk of predia-
betes and type 2 diabetes in obese adults. JAMA. 2012;308:1150-9.
Pouliot MC, Després JP, Lemieux S, Moorjani S, Bouchard C,
Tremblay A, et al. Waist circumference and abdominal sagittal diam-
eter: best simple anthropometric indexes of abdominal visceral adi-
pose tissue accumulation and related cardiovascular risk in men and
women. Am J Cardiol. 1994;73:460-8.

Lemieux I, Pascot A, Couillard C, Lamarche B, Tchernof A, Alméras
N, et al. Hypertriglyceridemic waist. A marker of the atherogenic
metabolic triad (hyperinsulinemia, hyperapolipoprotein B, small,
dense LDL) in men? Circulation. 2000;102:179-84.

Adiels M, Taskinen MR, Packard C, Caslake MJ, Soro-Paavonen
A, Westerbacka J, et al. Overproduction of large VLDL particles is driven
by increased liver fat content in man. Diabetologia. 2006;49:755-65.
Lemieux I, Poirier P, Bergeron J, Alméras N, Lamarche B, Cantin B,
et al. Hypertriglyceridemic waist: a useful screening phenotype in
preventive cardiology? Can J Cardiol. 2007;23:23B-31.

Blackburn P, Lemieux I, Lamarche B, Bergeron J, Perron P, Tremblay
G, et al. Type 2 diabetes without the atherogenic metabolic triad
does not predict angiographically assessed coronary artery disease
in women. Diabetes Care. 2008;31:170-2.

Arsenault BJ, Lemieux I, Després JP, Wareham NJ, Kastelein JJ,
Khaw KT, et al. The hypertriglyceridemic-waist phenotype and the
risk of coronary artery disease: results from the EPIC-Norfolk pro-
spective population study. CMAJ. 2010;182:1427-32.

Kahn HS, Valdez R. Metabolic risks identified by the combination of
enlarged waist and elevated triacylglycerol concentration. Am J Clin
Nutr. 2003;78:928-34.

Tanko LB, Bagger YZ, Qin G, Alexandersen P, Larsen PJ, Christiansen
C. Enlarged waist combined with elevated triglycerides is a strong
predictor of accelerated atherogenesis and related cardiovascular
mortality in postmenopausal women. Circulation. 2005;111:1883-90.
Blackburn P, Lemieux I, Lamarche B, Bergeron J, Perron P, Tremblay
G, et al. Hypertriglyceridemic waist: a simple clinical phenotype
associated with coronary artery disease in women. Metabolism.
2012;61:56-64.

Egeland GM, Cao Z, Young TK. Hypertriglyceridemic-waist pheno-
type and glucose intolerance among Canadian Inuit: the International
Polar Year Inuit Health Survey for Adults 2007-2008. CMAJ. 2011;
183:E553-8.

de Graaf FR, Schuijf JD, Scholte AJ, Djaberi R, van Velzen JE, Roos
CJ, et al. Usefulness of hypertriglyceridemic waist phenotype in type
2 diabetes mellitus to predict the presence of coronary artery disease
as assessed by computed tomographic coronary angiography. Am
J Cardiol. 2010;106:1747-53.



Chapter 16. Hypertriglyceridemic Waist and Visceral Obesity 135

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Gomez-Huelgas R, Bernal-Lopez MR, Villalobos A, Mancera-
Romero J,Baca-Osorio AJ,Jansen S, et al. Hypertriglyceridemic waist:
an alternative to the metabolic syndrome? Results of the IMAP Study
(multidisciplinary intervention in primary care). Int J Obes (Lond).
2011;35:292-9.

Sam S, Haffner S, Davidson MH, D’Agostino Sr RB, Feinstein S,
Kondos G, et al. Hypertriglyceridemic waist phenotype predicts
increased visceral fat in subjects with type 2 diabetes. Diabetes Care.
2009;32:1916-20.

Rogowski O, Shapira I, Steinvil A, Berliner S. Low-grade inflamma-
tion in individuals with the hypertriglyceridemic waist phenotype:
another feature of the atherogenic dysmetabolism. Metabolism.
2009;58:661-7.

St-Pierre J, Lemieux I, Perron P, Brisson D, Santure M, Vohl MC, et al.
Relation of the “hypertriglyceridemic waist” phenotype to earlier
manifestations of coronary artery disease in patients with glucose intol-
erance and type 2 diabetes mellitus. Am J Cardiol. 2007;99:369-73.
Czernichow S, Bruckert E, Bertrais S, Galan P, Hercberg S, Oppert
JM. Hypertriglyceridemic waist and 7.5-year prospective risk of car-
diovascular disease in asymptomatic middle-aged men. Int J Obes
(Lond). 2007;31:791-6.

Bos G, Dekker JM, Heine RJ. Non-HDL cholesterol contributes to
the “hypertriglyceridemic waist” as a cardiovascular risk factor: the
Hoorn study. Diabetes Care. 2004;27:283—4.

LaMonte MJ, Ainsworth BE, DuBose KD, Grandjean PW, Davis
PG, Yanowitz FG, et al. The hypertriglyceridemic waist phenotype
among women. Atherosclerosis. 2003;171:123-30.

Esmaillzadeh A, Mirmiran P, Azizi F. Clustering of metabolic abnor-
malities in adolescents with the hypertriglyceridemic waist pheno-
type. Am J Clin Nutr. 2006;83:36—46.

Blackburn P, Lamarche B, Couillard C, Pascot A, Bergeron N,
Prud’homme D, et al. Postprandial hyperlipidemia: another correlate
of the “hypertriglyceridemic waist” phenotype in men. Atherosclerosis.
2003;171:327-36.

Lemieux I, Alméras N, Mauriege P, Blanchet C, Dewailly E,
Bergeron J, et al. Prevalence of “hypertriglyceridemic waist” in men
who participated in the Quebec Health Survey: association with
atherogenic and diabetogenic metabolic risk factors. Can J Cardiol.
2002;18:725-32.



Chapter 17

Moving Beyond Scales
and Tapes: The Edmonton
Obesity Staging System

Arya M. Sharma

Introduction

Although increased body fat can have important implications
for health and well-being, the presence of increased body fat
alone does not necessarily imply or reliably predict ill health
[1, 2]. In addition, anthropometric classifications of obesity
based on body mass index (BMI) or waist circumference
(WCQC), while useful in population studies, have clear limita-
tions with regard to guiding clinical decisions in individuals.
Thus, although in population studies BMI and WC are rea-
sonable surrogate measures of body and visceral fat, respec-
tively [3, 4], they lack sensitivity and specificity when applied
to individuals [5]. People with the same BMI value can have
an almost twofold difference in total body fat, while, con-
versely, individuals with the same amount of total body fat
can present with a wide range of BMI [6, 7]. Similarly, there
is a large interindividual variation in the amount of visceral
fat present in patients with the same WC [4]. This may in part
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explain the rather flat relationship between anthropometric
measures and actual morbidity and mortality found in large
epidemiological studies [1, 2]. Evidence suggesting that sev-
eral factors, including cardiorespiratory fitness, may substan-
tially modify the mortality risk associated with a higher BMI
[7], further supporting the notion that BMI alone is insuffi-
cient to guide clinical decision-making.

BMI alone provides no measurement of functionality,
quality of life, or other prognostic contextual factors that may
further characterize clinical risk and guide clinical manage-
ment. Finally, given the rather poor correlation between
anthropometric measures and health, it must be noted that
changes in BMI or WC do not necessarily reflect improve-
ment in overall health or functioning. Thus, in an individual,
change in obesity class does not necessarily imply improve-
ment or deterioration in overall health or well-being.
Conversely, relatively small changes in weight of only 5-10 %,
although associated with significant health benefits [8], may
not be reflected by changes in obesity class.

The Edmonton Obesity Staging System

In the light of these observations, we recently proposed a clas-
sification system for obesity (Edmonton Obesity Staging System,
or EOSS) that takes into account physical, mental, and func-
tional limitations associated with excess weight [9] (Table 17.1).

Two recent studies in three large and independent popula-
tions have compared EOSS to anthropometric measures like
BMI or waist circumference as a predictor of mortality. In the
first study, Padwal et al. assessed the EOSS retrospectively
using a representative cohort population of overweight and
obese patients [10]. In this study, individuals with Class III
obesity (after adjustment for metabolic syndrome or waist-
line) had virtually no increased mortality risk compared to
Class II obese individuals (HR 0.9), while individuals with
EOSS 2 or 3 had a 4- to 12-fold greater hazard ratio, respec-
tively, compared to individuals with EOSS 0/1. In the second
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TasLE 17.1 Clinical and functional staging of obesity

Stage Description

Management

0

No apparent obesity-related

risk factors (e.g., blood pressure,
serum lipids, and fasting glucose
within normal range), physical

symptoms, psychopathology,
functional limitations, and/or
impairment of well-being

Presence of obesity-related
subclinical risk factors (e.g.,
borderline hypertension,
impaired fasting glucose,
elevated liver enzymes), mild

physical symptoms (e.g., dyspnea
on moderate exertion, occasional

aches and pains, fatigue), mild

psychopathology, mild functional

limitations, and/or mild
impairment of well-being

Presence of established obesity-

related chronic disease (e.g.,
hypertension, type 2 diabetes,
sleep apnea, osteoarthritis,

reflux disease, polycystic ovary

syndrome, anxiety disorder),
moderate limitations in

activities of daily living and/or

well-being

Established end-organ
damage such as myocardial
infarction, heart failure,
diabetic complications, and
incapacitating osteoarthritis;
significant psychopathology;

significant functional limitations;
and/or impairment of well-being

Severe (potentially end stage)

disabilities from obesity-related
chronic diseases, severe disabling

psychopathology, severe
functional limitations, and/or

Identification of factors
contributing to increased
body weight. Counseling to
prevent further weight gain
through lifestyle measures
including healthy eating and
increased physical activity

Investigation for other
(non-weight related)
contributors to risk factors.
More intense lifestyle
interventions, including

diet and exercise, to
prevent further weight gain.
Monitoring of risk factors
and health status

Initiation of obesity
treatments including
considerations

of all behavioral,
pharmacological, and
surgical treatment
options. Close monitoring
and management of
comorbidities as indicated

More intensive

obesity treatment
including consideration

of all behavioral,
pharmacological, and
surgical treatment options.
Aggressive management of
comorbidities as indicated

Aggressive obesity
management as deemed
feasible. Palliative measures
including pain management,
occupational therapy, and

severe impairment of well-being psychosocial support

Adapted from Sharma and Kushner [9]
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study by Kuk et al., individuals with EOSS stage 2 or 3 had an
increased risk of mortality (HR 1.6-1.7) from all causes com-
pared to normal weight individuals [11], whereas neither
EOSS stage 0 nor 1, irrespective of BMI, was associated with
increased mortality risk.

Clinical Implications of EOSS

Because EOSS is based on the actual clinical examination of
individuals presenting with excess weight, it necessarily gives
a far better picture of the health impacts of obesity on that
individual than simply measuring BMI or WC. Thus, EOSS is
a far better guide for clinical decision-making than any of the
anthropometric measures.

This has important implications for the indications of
treatments. Thus, for example,

EOSS may help prioritizing patients with increased greater
mortality risk (e.g., EOSS stage equal or greater than 2) for treat-
ments such as bariatric surgery, especially in health care systems
where access to such procedures is limited. This may also prove a
more cost-effective approach as surgical procedures (and prob-
ably medications) are more likely to prove cost-effectiveness in
individuals with existing comorbidities, who have most to gain
from effective obesity management. In contrast, individuals pre-
senting with lower EOSS stages (stages 0-1) may benefit most
from supportive management aimed primarily at preventing
further weight gain and sustaining current good health rather
than a focus on pursuing arbitrary weight-loss goals.

Limitations

Despite potential advantages in guiding clinical practice,
EOSS has some limitations. Firstly, it relies on definitions of
risk or comorbid conditions that are themselves subject to
change. For example, definitions and cutoffs for hypertension,
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dyslipidemia, or dysglycemia remain in flux. Secondly, clini-
cians may disagree about whether or not a given risk factor
or condition is indeed causally related to or merely aggra-
vated by obesity, and thus whether or not this condition
would count towards defining the obesity stage. Thirdly, the
proposed system includes subjective parameters such as psy-
chological impact or functional performance where individ-
ual patients and clinicians may vary in their judgment of
disease severity and thus staging. However, none of these
issues are foreign to other classification systems, like the
NYHA classification of heart failure or the DSM IV assess-
ment of Axis V global functioning that have worked well in
clinical practice to describe and monitor disease states.

Another limitation of the proposed staging system is that
when used to merely complement the current anthropomet-
ric classification system, it fails to capture weight-related
complications that may occur at lower body weights than the
current BMI cutoffs. Thus, a male presenting with a BMI of
24 kg/m? and a waist circumference of 87 cm, who also has
impaired fasting glucose or prehypertension, would not be
considered to have stage 1 obesity, because he fails to meet
the current anthropometric cutoffs for obesity.

Simply stating the BMI level together with the stage rather
than using the current cutoffs of overweight and obesity could
remedy this shortcoming. This approach would also help over-
come the current limitations imposed by varying anthropomet-
ric cutoffs for different ethnic populations. Thus, the patient in
the above example would have stage 1 obesity, irrespective of
whether he is Caucasian or East Asian. Similarly, the proposed
staging system would also have utility in children and adoles-
cents. Indeed, an adaptation of the EOSS system for use in this
population is currently underway.

Finally, given the urgent need for a more clinically relevant
classification system for obesity, others have proposed similar
systems based on presence of relevant comorbidities [12]. To
date no direct comparisons between EOSS and such systems
have been undertaken.
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Current Use

Despite these limitations, EOSS has begun finding its way
into clinical practice. Assessing obesity stage is part of the
recommended workup of the Assess phase of the 5As of
Obesity Management framework proposed by the Canadian
Obesity Network [13]. EOSS is currently also being discussed
as a basis for setting goals for public health interventions [14]
and defining outcomes in clinical trials [15].

Summary

EOSS represents a simple clinical staging framework that
provides an indication of obesity-related disease extent and
severity. In addition, it is a better predictor of mortality than
current anthropometric measures of obesity such as BMI or
WC. Thus, EOSS not only has the potential to enhance
clinical decision-making but could also serve as a useful tool
for researchers, payers, and policy makers to better define the
impact of excess body fat on health and well-being.
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Chapter 18
Obstructive Sleep Apnea

Bertrand R. de Silva

Obstructive sleep apnea (OSA) is the pathologic narrowing of
the airway during sleep that causes the brain to repetitively
arouse. The increased incidence of OSA [1] is due to the rising
rates of obesity and improved recognition of this condition in
both males [2] (25 %) and females (10 %) with age [3,4]. OSA
is not confined to the extreme of age and is present in young
children due to enlarged tonsils and adolescents due to inher-
ited and acquired (by orthodontic treatment teeth extraction)
craniofacial abnormalities [5]. Unfortunately, only a minority
of patients with OSA have been evaluated [6]. Subtle cases of
OSA are not easily recognized at an early stage of disease
evolution [7], especially in females [8-10], and lead to the fre-
quent misinterpretation of OSA as it masquerades as atten-
tion deficit disorder (ADD), chronic fatigue syndrome,
fibromyalgia, Epstein—Barr virus (EBV) infection, hormonal
deficiency, depression, and anxiety. It is the absence of educa-
tion and training in sleep medicine at preclinical, clinical, and
postgraduate levels that accounts for misdiagnosis [11].

The states of wakefulness (sympathetic) and sleep (para-
sympathetic) are a consequence of the normal physiologic
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oscillation of the autonomic nervous system and hormonal
secretion. If OSA is superimposed on the normal quiescent
parasympathetic stage of sleep, it cyclically increases sympa-
thetic tone by initiating adrenaline and cortisol release with
resultant hypertension [12] and tachycardia that is accompa-
nied by the episodes of oxygen desaturation. The long-term
adverse consequences of OSA are directly linked to the pro-
tective mechanisms of the fight-or-flight reaction to the
apneic events. Night sweats, anxiety and depression, disturb-
ing and violent pursuit dreams, post-traumatic stress disorder
(PTSD), episodes of wakefulness after sleep onset (WASO),
insomnia, incessant nocturia (due to atrial natriuretic factor
release), loud snoring, snorts and gasps, witnessed apneas,
gastroesophageal reflux disease (GERD), non-restorative
sleep, symptoms of excessive daytime sleepiness (EDS), myo-
cardial infarction (MI), cardiac arrhythmias, exacerbations of
chronic obstructive airways disease (COPD), congestive
heart failure (CHF) and angina, atrial fibrillation, cardiomy-
opathy and cor pulmonale, erectile dysfunction (ED) due to
low testosterone secretion from rapid eye movement (REM)
sleep deprivation, loss of short-term memory, morning head-
ache, marital discord, excessive alcohol [5, 13, 14] and stimu-
lant consumption, unexplained weight gain, and adaptation
of lifestyle and dietary intake to chronic sleepiness and
fatigue may result. Comorbid illness in the form of
diabetes [14], uncontrolled hypertension, stroke [15], and
increased risk of motor vehicle accidents (MVA) are com-
mon. Sleep apnea is the greatest stress test that a body can be
put through and often patients do not survive, leading to four-
to sixfold increase in the rates of early morning deaths [15].
Previously the diagnosis of OSA by polysomnography
(PSG) required cumbersome expensive equipment with a
dedicated location under strict clinical conditions for the sen-
sors to measure the necessary physiologic parameters. Now
with the pathophysiology clearly defined, it is apparent that
the majority of suspected patients without moderate comor-
bidities (85 %) can move from the laboratory to home sleep
tests (HST). Improved technology and data gathering have
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reduced complexity, increased access, and reduced the cost.
The wide availability of continuous positive airway pressure
(CPAP) machines that are auto-titrating has further reduced
complexity and improved compliance with treatment. The
threshold for treatment has decreased with an appreciation
that not all OSA manifests with clearly definable apneas and
hypopneas. Treatment trials with CPAP for patients with symp-
toms and multiple comorbidities without a qualifying apnea
hypopnea index (AHI) for proof of concept seem appropriate.
“Does all sleep apnea need to be treated?” is a question fre-
quently asked, and the response should be affirmative to
achieve an improvement in both the quality and quantity of
life. With evolution in technology, empiric treatment may be
instituted, looking for clinical improvement, and only treat-
ment failures will be referred for sleep physician evaluation
and sleep studies. Attempts by the dental profession to
encroach upon the medical management of sleep apnea with
expensive mandibular advancement devices (MAD) and man-
dibular retaining devices (MRD) dental devices that do not
address all levels of obstruction and are a poor substitute for
CPAP should be strenuously resisted by sleep physicians.
CPAP should remain the primary modality of treatment
offered to all patients. MRD and MAD should be treatments
considered only for snoring without apnea or in CPAP-
intolerant patients with mild sleep apnea only. The adoption of
any other treatment algorithm would constitute malpractice.
OSA is the most underdiagnosed and untreated condition
in all of medicine. The incidence and prevalence of OSA
exceeds the sum of cardiac and pulmonary disease. It is so
prevalent that it may be considered to be normal. It is a con-
sequence of the evolution of the human species and the quest
for an upright stance and vocalization that has resulted in the
hollow tube of the oropharynx becoming collapsible. Changes
in the lifestyle, nutrition, increased life expectancy, and obe-
sity rates of industrialized countries have further com-
pounded the instability of this airway. The use of mind- and
mood-altering drugs, including alcohol, sedatives, narcotics,
and hypnotics, has further increased the rates of OSA. There
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is a need for the improved education of the primary doctor in
the pathophysiologic mechanisms of OSA and for a greater
appreciation of the different guises that OSA adopts. Public
awareness programs should be instituted. The economics of
under- and misdiagnosed OSA are enormous, including lost
earnings as a result of disability and premature death. The
Medicare requirement for a sleep lab not to provide treat-
ment has also caused the sleep physicians to be involved in
the diagnosis but to be divorced from the treatment. The
burden of initiating, problem solving, and monitoring treat-
ment has thus fallen on the poorly trained primary care phy-
sician. The general poor outcomes of the process of diagnosis
and CPAP treatment adherence (47-53 %) have further
compounded the reluctance of health care providers to refer
for diagnostic evaluation. The realization that OSA repre-
sents a vast untapped pool of potential cost saving in an
environment of economic contraction should spur the diag-
nosis and treatment. With enactment of new health care laws
and formation of accountability care organizations (ACO),
OSA represents an area where early diagnosis and preventa-
tive care would reduce medication and hospitalization costs.
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Chapter 19

Obesity and the Heart
Disease Patient:
Controversies Abound

Henry J. Purcell

Introduction

If we define a controversy as “a prolonged dispute, debate or
contention, concerning a matter of opinion,” then there is no
shortage of controversy relating to obesity and the coronary
heart disease (CHD) patient. In simple terms, obese people
are 80 times more likely to develop type 2 diabetes, and 75 %
or more of patients with diabetes die of cardiovascular causes,
often prematurely [1]. Indeed, “overwhelming evidence sup-
ports the importance of obesity in the pathogenesis and pro-
gression of cardiovascular disease” [2]. However, obesity rates
are rapidly increasing worldwide, and in the UK they are the
highest in Europe. In England, rates have increased faster
than most OECD countries. Figures from the 2012 Health
Survey for England [3] show that in 2010, just over a quarter
of adults (26 % of both men and women) were obese and
42 % of men and 32 % of women were overweight.

The incidence of CHD has declined appreciably, by almost
two-thirds, among men in the UK over the last 25 years.
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About half of the decline can be accounted for by favorable
trends in risk factor control, e.g., reductions in blood pressure
and smoking. Frustratingly, however, this decline is being
curbed by the negative contribution of the population rise in
mean body mass index (BMI), provoking a plea that the
problem needs “urgent attention” [4].

What Is Obesity?

BMI has been the linchpin of weight measurement, and there
is considerable evidence that BMI is unable to distinguish
between people with excess adipose tissue and those with high
muscle mass. Thus, using BMI may result in misclassification
of risk. As BMI cannot always discriminate between those
people who are at high risk of developing cardiovascular
disease, other parameters, including waist circumference
(WC) — a proxy for visceral (abdominal) adiposity — waist to
hip ratio, and measures of body fat, along with a set of meta-
bolic markers, may provide better “at risk” data than more
conventional measures [5, 6]. The metabolic syndrome, which
tends to have evolving diagnostic criteria, is characterized by
a clustering of risk markers such as central adiposity, insulin
resistance, raised blood pressure, dyslipidemia, and a pro-
inflammatory-prothrombotic state, and it defines a condition
with high cardiovascular risk. It is suggested that only a small
amount of steady weight loss of between 10 and 15 % of initial
body weight is adequate to improve the metabolic-syndrome-
associated risk factors and progression to type 2 diabetes [7].

In contrast, somewhat controversially, Swiss workers have
proposed BMI as a valuable alternative to cholesterol in car-
diovascular disease risk prediction models [8], although this
needs to be validated in other populations.

While BMI continues to be used clinically, evidence sug-
gests that this may be misleading among two groups in par-
ticular, children [9] and South Asians [10].

Atherosclerosis begins in early life. Although BMI may be
regarded as a reliable indicator of body fatness for most children
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and teens, it may become unreliable in children who are short
and muscular, for example, and who may be labeled incorrectly
as being overweight. In contrast, recent research from the UK
suggests that there are inconsistencies between different mea-
sures among children that may mean that obesity levels in
children are actually underestimated, which in turn gives
“mixed public health messages” [9].

South Asian communities, which represent one fifth of the
global population, are prone to developing CHD at a younger
age, often before the age of 40 years in males [10]. As shown
in the INTERHEART study [11], conventional cardiovascu-
lar risk factors account for the majority of attributable risk
for myocardial infarction in all ethnic groups, including South
Asians. However, South Asians have increased abdominal fat
and greater insulin resistance at similar levels of BMI, which
suggest that reliance on BMI alone may underestimate true
risk in this population. Kumar et al. [12] suggest that there is
an urgent need to establish appropriate thresholds for waist
circumference and whether lower treatment thresholds are
warranted among British South Asians.

Imaging and Inflammation

Adipose tissue is now recognized as an endocrine/paracrine
organ that produces a variety of inflammatory cytokines (e.g.,
interlukin-6 [IL-6]) as well as anti-inflammatory adipokines
(e.g., adiponectin), which are modulators of atherosclerosis.
Whether analyzing the overall inflammatory activity of adi-
pose tissue, with a view to designing inhibitors of inflamma-
tory and atherogenesis activity, will be clinically worthwhile
remains to be shown. However it has fuelled enthusiasm to
image abdominal fat, initially using computed tomography
(CT), but more recently the focus is on epicardial/pericardial
fat, viewed without ionizing radiation techniques such as
magnetic resonance imaging (MRI) and echocardiography.
Adipose tissue surrounds approximately 80 % of the surface
area of the human heart, and it increases in the obese. Obesity
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increases the likelihood of developing atrial fibrillation (AF).
Pericardial fat is associated with the presence and severity of
AF, and a local pathogenic effect of pericardial fat on the atria,
which may promote arrhythmogenesis, has recently been pro-
posed [13]. While using, in this particular case, MRI to image
epicardial fat, the utility and cost-effectiveness of such imag-
ing in clinical care has yet to be proven.

The Obesity Paradox

Perhaps one of the most controversial of all observations is the
“obesity” paradox. Typically, obesity confers increased risk of
cardiovascular and coronary heart disease; paradoxically, how-
ever, overweight and obese individuals with established CVD
have a better prognosis compared with non-overweight and
nonobese individuals [2]. Although counterintuitive, and unex-
plained, the concept of the paradox has recently been strength-
ened by data from a large Swedish registry showing a U-shaped
relationship between BMI and mortality in acute coronary
syndrome (ACS) patients with the nadir among overweight/
obese patients and underweight and normal-weight individuals
having the highest risk [14].

Perhaps the greatest controversial, dietary challenge ahead
to improve public health will be to manipulate conditions,
whereby energy input = energy output [15].

Conclusion

Obesity rates are rising and associated with premature car-
diovascular and other diseases. Obesity is often defined on
measures of BMI, which has limitations, especially when used
as a metric among children and within certain populations
such as South Asians. There is enthusiasm for measuring vis-
ceral fat and imaging it noninvasively, but the benefits of such
studies may have more academic than clinical merit. Finally
of all the controversies in obesity, the “obesity paradox”
remains one of the most elusive to explain.
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Chapter 20

Obesity, Diabetes,
and Dental Health:
Relationship

and Management

Rajesh Chauhan

Obesity and Periodontal Disease

In addition to the accepted complications of diabetes that
include macrovascular or microvascular involvement, evi-
dence has emerged of a further complication — periodontal
disease (PD) — affecting the tissues surrounding and sup-
porting the teeth [1-3]. Studies suggest that diabetes is often
reported in individuals with increased prevalence and sever-
ity of periodontal destruction [4]. Indeed, people with diabe-
tes are twice as likely to develop PD compared with those in
the general population [5, 6]. However, interpretation of the
data has not always been straightforward, due to variations
in classification and study design [2]. Individuals with diabe-
tes and retinopathy are up to five times more likely to have
advanced PD compared with those without retinal involve-
ment [1]. Furthermore, PD is a strong predictor of mortality
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risk from cardiovascular and renal complications. In Pima
Indian populations with type 2 diabetes and severe PD,
deaths from ischemic heart disease were 2.3-fold and 8.5-
fold higher, respectively, from diabetic nephropathy, com-
pared with those with no or mild/moderate (combined) PD
[7]- Thus, early identification of diabetes is essential and sug-
gests a fundamental role for the dental practitioner in multi-
disciplinary team.

Dental Health and Disease

The most prevalent dental disorders are erosion, caries,and PD [8].
Dental erosion is a progressive deterioration of the hard
tissue by acids, with no bacterial or sugar involvement and is
not infectious (Fig.20.1). Erosion may be caused by acids pro-
duced intrinsically in the body, extrinsically from the diet,
occupational environment, eating disorders, or dietary prac-
tices involving frequent intake of acidic foods and beverages —
all may impair the integrity of the tooth. The etiology of
deterioration differs according to diet and nutrition [8].

Dental caries is caused by the decalcification of the tooth
enamel by oral bacteria as carbohydrates are metabolized
into acids (Fig. 20.2), often as a response to regular or over-
consumption of sugar-sweetened beverages (SSBs) and food.
Cariogenesis occurs with a loss of mineral (demineralization)
when plaque pH drops below 5.5, and redeposition (reminer-
alization) occurs when pH rises. Fluoride increases pH by 0.5
units thereby exerting its protective effect. Whether a lesion
develops relies on the fine balance between demineralization
and remineralization — the latter being significantly slower
than the former [8].

PD, an infectious oral condition affecting the supporting
structures of the teeth, occurs in response to bacterial prod-
ucts found in plaque. Bacteria are required, but not sufficient,
for disease initiation [9]. Studies show that a persistent host
inflammatory response is necessary before the soft and min-
eralized periodontal tissues are eroded [9, 10].
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FIGURE 20.1 (a,b) Photograph of a patient with dental erosion. This
is caused by the progression deterioration of the hard tissue by acids
and is not infectious (Courtesy of Dr. Rajesh Chauhan)

PD includes gingivitis and periodontitis (Fig. 20.3).
Gingivitis occurs where inflamed tissues in the gum are asso-
ciated with a tooth that is not currently losing attachment or
bone, or that has reduced periodontal support. This is com-
monly associated with plaque buildup, which if left untreated,
can lead to periodontitis. Periodontitis is a more advanced
form of disease, caused when specific microorganisms colo-
nize, triggering progressive destruction of the periodontal
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FiGURE 20.2 Photograph of a patient with dental caries. Dissolution
of the teeth is caused by the acids formed during the metabolism
of dietary carbohydrates by bacteria and is infectious (Courtesy of
Dr. Rajesh Chauhan)

ligament and alveolar bone, with pocket formation or
recession around diseased teeth (or both) [1]. This multifacto-
rial process includes microbial challenge alongside other
genetic, environmental, and acquired risk factors. The destruc-
tive tissue changes observed clinically are as a result of the
host’s inflammatory response.

Type 2 diabetes is commonly linked to obesity, which con-
tributes to insulin resistance by the elevation of circulating
free fatty acids that inhibit glucose update, glycogen synthesis,
and glycolysis [11]. Adipose tissue produces a range of adipo-
cytokines, whose levels are altered in people with diabetes;
these changes appear to stimulate pathogenic processes asso-
ciated with metabolic and cardiovascular disease [12].
Metabolic control is important in diabetes, not only to reduce
the risk of developing complications, but because individuals
are more susceptible to infectious disease than those without —
by a two- to fivefold risk for periodontitis [13]. Thus, a com-
plex bidirectional relationship exists between type 2 diabetes
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FiGURE 20.3 (a) Photograph of a patient with gingivitis and
underlying PD. If gingivitis were treated at this stage, bone loss
due to PD would be minimal (Courtesy of Dr. Rajesh Chauhan).
(b) Photograph of a patient with PD. Accompanying radiographs
(not shown) would indicate attachment and bone loss (Courtesy
of Dr. Rajesh Chauhan)
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FiGURe 20.4 Common mediators and proinflammatory markers of
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Inappropriate secretion of such molecules may perpetuate an
inflammatory state, worsening diabetes and leading to the destruc-
tion of periodontal tissue (Adapted from Tunes et al. [11])

and PD, with each being a risk factor for the other. Type 2
diabetes, obesity, and periodontitis are linked by inflammation —
triggered systemically by cytokines from adipose tissue and
locally by an infected gum [14]. Activation of the innate
immune system produces a cytokine-induced response, result-
ing in low-grade inflammation and increased concentrations
of various acute-phase markers and proinflammatory cyto-
kines (Fig. 20.4) [11]. Increased levels of tumor necrosis factor
(TNF)-a, interleukin (IL)-1p, IL-6, and IL-8 have been found
in gingival fluid, suggesting an important role in the inflamma-
tory process [11]. TNF-a is key in the pathogenesis of peri-
odontitis and increased concentrations can cause insulin
resistance [3]. Chronic periodontal infections can initiate or
perpetuate insulin resistance and glycemia in a similar way to
obesity; locally produced cytokines move into the systemic
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circulation, enhancing the immune response and exacerbating
an elevated inflammatory state [11, 15], which can worsen
diabetes (Fig. 20.5). The formation of advanced end products —
central to diabetes complications — also occurs in the peri-
odontium [3]. Thus, inappropriate cytokine production due to
obesity-related inflammation indicates an impaired immune
response that can lead to periodontitis.

Improving Glycemia

Poor glycemic control is associated with an increased risk of
developing diabetes complications [14]. The link between
periodontitis and diabetes is also more pronounced with
reduced glycemic control [17], and the extent is likely to be a
key factor in determining risk. In a large American epidemiological
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study, adults with poorly controlled diabetes had a 2.9-fold
increased risk for periodontitis compared with those without;
individuals with well-controlled diabetes had no significant
increase in risk [17].

Periodontal treatment that removes microbial biofilm may
reduce levels of circulating TNF-a in people with PD, improv-
ing diabetes control through the reduction of insulin resis-
tance and restoring insulin sensitivity [15]. Studies suggest
that scaling and root planing with systemic doxycycline ther-
apy are associated with improvement in periodontal health
and significant improvement in glycemic control (measured
by HbAlc) [18, 19]. These studies are notoriously difficult to
interpret, however, as other glucose-lowering interventions
may have confounded the results, or individuals decided to
improve both glycemic control and periodontal health simul-
taneously. Also, some participants demonstrate marked
improvements in glycemia after periodontal intervention,
while others exhibit no change after similar regimens [20].
Consequently, the exact extent of the bidirectional link has
still to be decided, and further research is required in a cohort
population with similar baseline levels of PD and glycemia.

Dental Health and the Future

Sugar and poor dental health are intrinsically linked and may
contribute to an elevated inflammatory state. It is also likely
that caries and obesity are interrelated [21] and certainly coex-
ist in children, particularly those of low socioeconomic status
[22]. Sugar, refined carbohydrates, and, in particular, SSB
impact upon dental health and can lead to obesity [23, 24].
Overconsumption of SSB (e.g., carbonated/powdered fruit and
sports drinks, sweetened fruit juices), and to a lesser extent
100 % juice, is also associated with increased caries risk [25].
Obesity and type 2 diabetes are two of the most concern-
ing health-care challenges we face today. Dental practitio-
ners are ideally placed to offer obesity prevention and
management advice and education, through recognition of
the relationship between oral health and diet. To reduce the
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number of people affected by obesity, diabetes, and its com-
plications (including PD), health-care professionals will
need to proactively increase awareness of the risks, to
improve self-management and provide a more effective and
integrated health-care solution.

References

10.

11.

12.

13.

. Loe H. Periodontal disease. The sixth complication of diabetes mellitus.

Diabetes Care. 1993;16(1):329-34.

. Mealey BL. Periodontal disease and diabetes: a two-way street. ] Am

Dent Assoc. 2006;137:26S-31.

. Mealey BL, Ocampo GL. Diabetes mellitus and periodontal disease.

Periodontol 2000. 2007;44:127-53.

. Lakschevitz F, Aboodi G, Tenenbaum H, Glogauer M. Diabetes and

periodontal diabetes and periodontal diseases: interplay and links.
Curr Diabetes Rev. 2011;7(6):433-9.

. Nelson RG, Shlossman M, Budding LM, Pettitt DJ, Saad MF, Genco

RJ, et al. Periodontal disease and NIDDM in Pima Indians. Diabetes
Care. 1990;13:836-40.

. Firatli E. The relationship between clinical periodontal status and

insulin-dependent diabetes mellitus. Results after 5 years. J Periodontol.
1997;68:136-40.

. Saremi A, Nelson RG, Tulloch-Reid M, Hanson RL, Sievers ML,

Taylor GW, et al. Periodontal disease and mortality in type 2 diabetes.
Diabetes Care. 2005;28:27-32.

. Touger-Decker R, van Loveren C. Sugars and dental caries. Am J Clin

Nutr. 2003;78(Suppl):881S-92.

. Graves D. Cytokines that promote periodontal tissue destruction.

J Periodontol. 2008;79(8 Suppl):1585S-91.

Liu YC, Lerner UH, Teng YT. Cytokine responses against periodon-
tal infection: protective and destructive roles. Periodontol 2000.
2000;2010(52):163-206.

Tunes SR, Foss-Freitas MC, Nogueira-Filho Gda R. Impact of peri-
odontitis on the diabetes-related inflammatory status. J Can Dent
Assoc. 2010;76:a35.

Bays H, Mandarino L, DeFronzo R. Role of the adipocyte, free fatty
acids, and ectopic fat in pathogenesis of type 2 diabetes mellitus:
peroxisomal proliferator-activated receptor agonists provide a ratio-
nal therapeutic approach. J Clin Endocrinol Metab. 2004;89:463-78.
UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-
glucose control with sulphonylureas or insulin compared with con-
ventional treatment and risk of complications in patients with type
2 diabetes (UKPDS 33). Lancet. 1998;352(9131):837-53.



166

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

R. Chauhan

UK Prospective Diabetes Study 6. Complications in newly diag-
nosed type 2 diabetic patients and their association with different
clinical and biochemical risk factors. Diabetes Res. 1990;13(1):1-11.
Mealey BL, Rose LF. Diabetes mellitus and inflammatory periodontal
diseases. Curr Opin Endocrinol Diabetes Obes. 2008;15(2):135-41.
Nagasawa T, Noda M, Katagiri S, Takaichi M, Takahashi Y, Wara-
Aswapati N, et al. Relationship between periodontitis and diabetes-
importance of a clinical study to prove the vicious cycle. Intern Med.
2010;49:881-5.

Tsai C, Hayes C, Taylor GW. Glycemic control of type 2 diabetes and
severe periodontal disease in the US adult population. Community
Dent Oral Epidemiol. 2002;30:182-92.

Grossi SG, Skrepcinski FB, DeCaro T, Zambon JJ, Cummins D,
Genco RJ, et al. Response to periodontal therapy in diabetics and
smokers. J Periodontol. 1996;67(10 Suppl):1094-102.

Grossi SG, Skrepcinski FB, DeCaro T, Robertson DC, Ho AW,
Dunford RG, et al. Treatment of periodontal disease in diabetics
reduces glycated hemoglobin. J Periodontol. 1997;68:713-9.

Stewart JE, Wager KA, Friedlander AH, Zadeh HH. The effect of
periodontal treatment on glycemic control in patients with type 2
diabetes mellitus. J Clin Periodontol. 2001;28:306-10.

Gerdin EW, Angbratt M, Aronsson K, Eriksson E, Johansson I.
Dental caries and body mass index by socio-economic status in
Swedish children. Community Dent Oral Epidemiol. 2008;36:459-65.
Marshall TA, Eichenberger-Gilmore JM, Broffitt BA, Warren JJ, Levy
SM. Dental caries and childhood obesity: roles of diet and socioeco-
nomic status. Community Dent Oral Epidemiol. 2007;35:449-58.

de Silva-Sanigorski AM, Waters E, Calache H, Smith M, Gold L, Gussy
M, et al. Splash!: a prospective birth cohort study of the impact of
environmental, social and family-level influences on child oral health
and obesity related risk factors and outcomes. BMC Public Health.
2012;11:505.

Malik VS, Hu FB. Sweeteners and risk of obesity and type 2 diabetes:
the role of sugar-sweetened beverages. Curr Diab Rep. 2012. [Epub
ahead of print].

Marshall TA, Levy SM, Broffitt B, Warren JJ, Eichenberger-Gilmore
JM, Burns TL, et al. Dental caries and beverage consumption in
young children. Pediatrics. 2003;112:¢184-91.



Chapter 21

Very Low-Calorie Diets:
Saint or Sinner?

Debbie R.J. Cook

There is a new slant on the global health report card. Being
overweight is now become more of a global health burden
than a lack of nutrition [1]. Obesity is a complex, multifacto-
rial, stigmatizing, and socially ostracizing condition, as well as
an important precursor of a number of chronic conditions,
including diabetes, hypertension, cardiovascular disease, sleep
apnea, cancer, and depression [2]. Any of these individual
conditions can be costly in a variety of ways — the financial
costs to the health service are far often far outstripped by the
human cost to society with poor economical contribution
from obese patients with multiple comorbidities who are
unable to work and require multiple interventions to keep
them healthy [3]. The risk of obesity-related pathology
increases as a continuum with rising BMI [4], and obesity also
increases the relative risk of developing type two diabetes by
5.3 times in men and 12.7 times in women [5], but more alarm-
ingly there is up to a 40-fold increase in the development of
type 2 diabetes in those with a BMI over 35 kg/m? [6].
Finding ways to treat obesity therefore becomes an imper-
ative for both society as a whole and individuals. The corner-
stones of weight management are always diet and physical
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activity, with behavior change underpinning both. Fad diets
should be avoided, as weight is regained immediately the
artificial program stops. Unduly restrictive, nutritionally
unbalanced diets should not be used because they are inef-
fective in the long run and can be harmful [7].

In contrast, regimes that reeducate eating habits and that can
be permanently maintained have the capacity to induce long-
term weight control. Commercial diets provide both individuals
and health-care practitioners with a plethora of choice, but the
data on the comparative efficacy of these various dietary
approaches are lacking. In 2006, a non-blinded randomized trial
was performed comparing four popular dietary approaches,
and this showed that clinically useful weight loss and fat loss can
be achieved using a low-fat, low-carbohydrate, or more conven-
tional low-calorie approach [8]. Since weight-reducing diets
come in a variety of guises, they vary not only in their calorific
value and composition but also in their effects on disease states
and amount of weight loss expected and achieved.

Dietary approaches go in and out of fashion, and patient’s
choices of nutritional approach are often bizarre and
unwieldy, but it is in the practitioner’s interest to support the
patient to lose weight in the way that suits them best. In a
naturalistic study, 54 patients were studied to try to identify
personality traits as predictors of success of a multimodal
obesity treatment [9]. In this study, there was a variance in
weight reduction between 13.6 and 29.8 %, with the higher
successrates correlating with those who acted self-expressively
in social structures. Very low-calorie diets (VLCDs) and low-
carbohydrate approaches are particularly useful then in those
patients with busy, active lives; they often respond well to
highly prescriptive approaches to nutrition [10].

VLCDs only succeed alongside psychological support, and
if the post-diet regime is sufficiently different to the original
pre-intervention diet, but can induce degrees of weight loss
second only to bariatric surgery, even in the presence of dia-
betes. In both cases, there is an immediate substantial reduc-
tion in the oral consumption of either carbohydrates or
substances that can be converted to carbohydrates. VLCDs,
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however, have the added advantage that the method is non-
invasive but still results in a rapid, significant, and often sus-
tainable weight loss; as such they offer an effective and
low-cost alternative to bariatric surgery [11]. Modern VLCDs
are intended to achieve nutritionally complete balanced
meals, without the risk of severe nitrogen and electrolyte
imbalances associated with starvation [12].

Origins of VLCDS

VLCDs are not an invention of the twenty-first century. As far
back as 1929, a “new” dietary approach was suggested to help
to ameliorate the effects of overindulgence in the morbidly
obese, when a 400-calorie diet was proposed, reducing the
nutritional intake of the obese to 6-8 kcal/kg [13]. This paper
was the spearhead to a VLCD diet craze that was eventually a
major obesity treatment of the 1980s [14]. The use of hydro-
lyzed collagen — leftovers from the slaughterhouse floor — as
the only protein source, coupled with a lack of added vitamins
and balanced electrolytes, resulted in some problems in the
early days. In 1973 Dr. Robert Linn was “an amiable, cherubic
osteopath” who eventually wrote The Last Chance Diet and
prescribed VLCDs in the form of a liquid protein-modified
fast in plush clinics with “thick carpets and thin nurses,” [23]
but the diet was thought to lead to an excess of sudden death
in young people, based on alteration of QT intervals [24]. The
controversy surrounding The Last Chance Diet has lead to a
prolonged suspicion of the regimes, although now VLCDS are
nutritionally complete, but still attract much negative publicity,
not least because of misconceptions surrounding the ketogenic
diet. The clinical state of a mild dietary benign ketosis, induced
by using VLCDs that contain <50 g of carbohydrate, is often
confused with dangerous metabolic ketoacidosis [11].

The VLCDs in use today are standardized by the Codex
standardization [15]. VLCDs are defined as diets limiting energy
intake to 1.88-3.35 MJ (450-800 kcal) per day, while providing
not only daily requirements of trace elements, vitamins, and
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TaBLE 21.1 Indications and contraindications for VLCDs

Suitable Absolute

for a VLCD Caution required contraindications

Those with a Age >65 years Pregnancy/lactation
BMI >30

Those in a Those with a BMI Recent angina/MI/stroke
structured >25 plus one of the

MDT program comorbidities
for weight loss

Patients Those with a BMI Major psychiatric illness
who are in <25

the pathway

for bariatric

surgery

Overweight Children <16/18 years ~ Severe renal/hepatic

patients with disease
diabetes, IHD,

. Gout Malignancy
asthma, HT in
a supervised Type 1 diabetes Eating disorder
environment . .
Gout/cholelithiasis Major dysrhythmia

minerals but at least 50 g of high-quality protein and amino
acids, and essential fatty acids [16]. This regime is designed to
provide rapid weight loss while preserving lean body mass.

Definition of a VLCD

VLCDs are designed to completely replace usual food intake.
VLCDs are now considered to be safe and effective, provided
they are used under medical supervision and in selected,
appropriate individuals [17]. They are not, however, suitable
for everyone [18] (Table 21.1).

Diabetes and Other Comorbities

VLCDs have been shown to be the diet most likely to put
type 2 diabetes into remission [3]. Several studies have shown
a beneficial effect on glycemic control; in an RCT of 75
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subjects with diabetes, the use of a VLCD promoted a reduc-
tion in fasting glucose, LDL, and total cholesterol levels [19].
A study on 27 obese, type 2 diabetes patients who were given
a VLCD in a supervised program found that the VLCD
induced considerable weight loss, major improvements in
quality of life, and metabolic amelioration [20].

Clinical Use of VLCDS

People on VLCDs for 4-16 weeks report minor side effects
such as fatigue, constipation, nausea, and diarrhea, but these
conditions usually improve within a few weeks and rarely
prevent people from continuing the VLCD. Often patients
who have adapted to this way of eating find that their appe-
tite diminishes, and they are far less hungry then they have
been before. Gallstones, which frequently develop in obese
people (especially women), are even more common during
rapid weight loss. The reason for this may be that rapid
weight loss appears to decrease the gallbladder’s ability to
contract bile. But it is unclear whether VLCDs directly
cause gallstones or whether the amount of weight loss is
responsible for the formation of gallstones [17] or the
uncovering of previously existing stones. Temporary hair
loss and amenorrhea may occur.

A more serious long-term problem with VLCDs is the
rebound effect. Major weight regain (the so-called yo-yo
effect) is known to occur [9]. After short-term and rapid weight
loss, the uptake of both fatty acids and glucose by adipocytes is
increased in order to somehow compensate for the previous
weight loss and stress that the cells were under [21]. Many
obese patients have great difficulty maintaining weight loss by
whatever method over a prolonged period of time and often
face gaining much of the weight lost while on a program [9].
A slow, graduated, and phased transition to eating “normal”
and healthy meals is advised to ameliorate this tendency.

Finally, reports abounding in the tabloids that calorie
restriction can extend life by up to 25 years seem to be greatly
exaggerated; very long-term calorie restriction is not generally
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feasible for human beings [22]. Weight loss using these safe,
effective, and evidenced-based programs will help to reduce
both the medical and social complications of obesity.
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Chapter 22
Obesity and the Mind

David W. Haslam

Obesity is associated with significant increases in lifetime diagno-
ses of mental health problems including major depression, bipo-
lar disorder, panic disorder, or agoraphobia [1], whereas people
with mental illness show a growing incidence of obesity and
metabolic syndrome than the general population [2]. Around
45 % of patients seeking help for obesity suffer Axis-1 mental
health disorder [3]. However, links between obesity and depres-
sion are not clear-cut. In the Swedish Obese Subjects study,
severely obese subjects displayed poor mental well-being —
depression and anxiety to a similar or greater degree than meta-
static malignant melanoma or tetraplegic patients. However, in
the same study, suicide rates increased postoperatively. Possibly
individuals blame their unhappiness on obesity, pin their hopes
on reduction, but discover surgery does not improve their unem-
ployment record, finances, or dire family/social circumstances.

Depression

A foremost physician in the eighteenth century was George
Cheyne, who suffered from depression at 448 lbs at his peak
weight. He described “Disgust or Disrelish of worldly
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FiGure 22.1 Jolly Trixie

Amusements and Creature-Comforts. ... tumultuous, overbearing
Hurricanes in the Mind.”

One paper [4] examined links between weight and depres-
sion, suicide ideation, and attempts in 40,000 recruits. In
women, obesity increased diagnoses of major depression by
37 %, but in men obesity decreased risk by a similar magni-
tude. A 10-unit BMI increase increased risk of suicide ide-
ation and attempts in women in the past year by 22 %, while
decreasing risks by 26 and 55 %, respectively, in men.

Circus fat people and freak show exhibits often had their
name prefixed by “Jolly” (Fig. 22.1). The Texas University asked
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“Are Fat People More Jolly?” providing an emphatic “No” [5].
Analyzing BMI, and eight mental health indicators, including
overall happiness, relationship satisfaction, and optimism, they
discovered “In no case did we observe better mental health
among the obese. In sum, the obese were not more jolly.”

A Minnesota study [6] assessed psychological effects of
overeating in 5,000 students; 17 % of girls and 8 % of boys
reported what they considered as binge eating, but only 3 %
of girls and 1 % of boys actually met binge eating disorder
criteria. Twenty-nine percent of girls who reported overeat-
ing, and 28 % of boys, said they had tried to kill themselves,
compared to only 10 % of the rest. A National Obesity
Forum poll revealed that over half of overweight people lack
self-confidence, especially young women, notably when swim-
ming, exercising, holidaying, or in pubs. Forty-one percent felt
judged more because of their weight than any other charac-
teristic; 25 % had been insulted by children. Conversely, a
third of normal-weight individuals confess to treating over-
weight people differently; 25 % believe that overweight
people simply lack control. Stunkard quotes a patient describ-
ing herself: “a great mass of gray-green, amorphous material.
Then at times I feel like a sloth. And just now, when I got up
on the examining table, I felt like an elephant.”

Schizophrenic individuals have life expectancy ~20 years
less than the general population, with high obesity rates and
CVD mortality. In one study, obese schizophrenia patients
had a mean vascular age 14.1 years older than their actual
age, whereas obese NHANES participants had only a 6.7-
year difference. The probability of experiencing a CVD event
within 10 years was 10.7 % for obese schizophrenia patients
and 8.5 % for obese NHANES participants [7].

Binge Eating Disorder

Binge eating disorder (BED) is common, misunderstood, poorly
recognized, and badly treated, with devastating consequences.
The Diagnostic and Statistical Manual of Mental Disorders
(DSM) [8] is the broadly accepted manual for mental illness
classification, published by the American Psychiatric Association;
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DSM-5 is the latest incarnation. Allen Frances was chair of the
DSM-1V Task Force and describes aspects of DSM-5 as “breath-
takingly wrong-headed [exceeding] even my most pessimistic
expectations about DSM-5’s lack of competence and credibil-
ity” [9]. The labelling of grief as major depression and the
increased emphasis of female sexual dysfunction as a pharma-
ceutical target are two controversial aspects. However, in obe-
sity-related eating disorders, changes could be an improvement.
The category EDNOS (Eating Disordered Not Otherwise
Specified) has shrunk; anorexia no longer requires amenorrhea
as a criterion, allowing males to be diagnosed; and BED has
finally been recognized in its own right. The latter change will, at
last, facilitate insurance claims and improve access to cognitive
therapy and other techniques, stopping patients being turned
away from clinics because “obesity is not an eating disorder.”
BED represents a public health problem at least equal to buli-
mia nervosa, but its management has been compromised by lack
of recognition; fewer than half of patients ever receive treatment
[10]. Critics say inclusion is medicalizing a style of eating in nor-
mal individuals, others that BED signifies an underlying disor-
der which will now go undetected [11].

Like obesity, BED is generally put down by the public to
lack of self-discipline [12], whereas loss of control is consid-
ered a hallmark symptom [13]. Abnormal neural pathways
[14] and genetic predisposition [15] have been put forward as
causes, and there are links with depression, personality
disorders, obsessive-compulsive disorders [16], and social
anxiety [17]. BED sufferers display features of bulimia ner-
vosa, without compensatory weight-loss-inducing features:
purging or abnormal exercise regimes. It was initially recog-
nized, but largely ignored, in the 1950s; criteria are loss of
control of eating plus three of the following:

Eating much more rapidly than normal

Eating until uncomfortably full

Eating large amounts when not physically hungry

Eating alone because of embarrassment of volume of
consumption

e Feeling disgusted, depressed, or very guilty afterward
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Studies suggest that 2.5 % of adult women and 1.1 % of
men suffer from BED, of whom most but not all are obese
[18]. The prevalence among patients attending obesity clinics
is 20-30 %, emphasizing the importance of prompt recogni-
tion. The treatment of choice is cognitive behavioral therapy
(CBT) [19], without which developing normal patterns and
regaining control of eating are unlikely to succeed.

Albert Stunkard quoted the patient who first made him
consider the existence of BED, a man named Hyman Cohen,
“... ‘everything seemed to go blank. I just said ‘what the Hell’
and started eating.” He started with cake, pieces of pie, and
cookies, then set out on a furtive round of the local restau-
rants, then went to a delicatessen, bought another $20 of food
‘until my gut ached. I'll drink beer, maybe six or eight bottles
to keep me going, then I'll want more food. I don’t feel in
control any more. I feel like Hell. I should be punished for the
shameful act I've performed.’”

Secretive food concocting — combining bizarre foods, such as
mashed potatoes and Oreo cookies, or frozen vegetables with
mayonnaise — can be a feature of BED [20]. “While they are food
concocting and binge eating they report being excited, in a frenzy,
and high, but afterwards they feel awful about themselves” [21].

Night Eating Syndrome

Night eating syndrome (NES), like BED, was described by

Stunkard in the 1950s and is associated with psychological and

emotional factors, sufferers frequently being moody, tense, anx-

ious, nervous, and depressed. There are changes in the circadian

rhythm and disruption of the hypothalamo-pituitary axis.
Symptoms and criteria are as follows [22]:

¢ Daily eating pattern demonstrates significantly increased
intake in the evening and/or night time, as manifested by
one or both of the following:

— >25 % of food intake consumed after the evening meal.
— At least two episodes of nocturnal eating per week.
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e Awareness and recall of evening and nocturnal episodes
are present.

e The clinical picture is characterized by at least three of the
following:

— Lack of desire to eat in the morning and/or breakfast is
omitted on >4 mornings per week.

— Strong urge to eat between dinner and sleep onset and/
or during the night.

— Belief that one must eat to initiate or return to sleep.

— Sleep onset and/or sleep maintenance insomnia is pres-
ent >4 nights per week.

— Mood frequently depressed and/or mood worsens in
the evening.

e Association with significant distress and/or impairment in
functioning.

e The disordered eating pattern has been maintained for at
least 3 months.

e The disorder is not secondary to substance abuse or
dependence, medical disorder, medication, or another psy-
chiatric disorder.

Population prevalence is ~1-2 %, rising to 25 % of obese
patients in some studies [23]. It is associated with obstructive
sleep apnea and restless legs syndrome, but links with nocturnal
sleep-related eating disorder (NS-RED) are unclear. NS-RED
[24] is a sleep disorder rather than an eating disorder charac-
terized by eating during sleep — like sleep walking — without
recollection, whereas NES patients recall nocturnal eating.
A study of NES [25] emphasized lack of hunger prior to epi-
sodes of night eating, “automaticity” of behavior during wak-
ing intervals, and varying levels of consciousness during eating.
Many sufferers eat fast and carelessly, 30 % having injured
themselves. Treatment has been attempted by behavioral
therapy, phototherapy, behavioral weight-loss treatment, and
cognitive behavioral therapy to regain normal eating patterns
[26]. Circadian rhythms are reinforced by appropriate exercise
during the day, normal regular mealtimes, and daily routines.
Escitalopram has been used successfully [27].
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Food Addiction

The existence of food addiction is contentious. Robert
Lustig’s “Fat Chance” [28] famously reviews the science
around sugar, updating John Yudkin’s seminal and brave
work [29], and is dedicated to “those of you who eat food.
The rest of you are off the hook.” His description of
addictiveness of sugar is compelling [30], explaining the
biochemical negative feedback induced by leptin, which
should prevent caloric excess and its disruption. Leptin
stimulates hypothalamic melanocortin systems, decreas-
ing caloric intake and increasing energy expenditure. Also,
in the ventral tegmental area and nucleus accumbens
(VTA-NA), leptin reduces dopamine neurotransmission,
attenuating “reward.” When leptin falls, the opposite
happens — increased food intake with increased reward.
In obesity, leptin resistance occurs — linked with hyper-
triglyceridemia, insulin resistance, and hyperinsulinemia —
diminishing its effects, disrupting the body’s fine-tuning
in controlling weight, and providing the link with obesity.
Sugar, as the prime suspect, also has a direct effect on
the VTA-NA, which in animal experiments has shown to
induce bingeing, withdrawal, craving, and cross-sensitiza-
tion with other drugs. Obesity and drug addiction exhibit
similar effects on dopamine.

However, a recent paper concluded that food addiction’s
significance is unknown and needs validating in prospective
studies [31]. Unsurprisingly, chocolate has been studied for
addictiveness: many attractive theories surrounding caf-
feine, theobromine, phenylethylamine, and tyramine are
proposed, but it is possible that chocolate craving is merely
for enjoyable sensory experience and nothing to do with
addiction. It has been suggested that endogenous opioids
are to blame, while another recent paper [32] adds to litera-
ture regarding dopamine: subjects could see and smell their
favorite food, and even without even tasting, dopamine
levels increased, the conclusion being that we eat for more
than just simple hunger.
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Depraved Appetites

In 1771 Goldschmidt of Weimar met a traveler in the woods,
accused him of cow frightening, killed him with a stick,
dragged the body to the bushes, cut it up, took it home in
pieces, and ate it. He developed a taste for human meat and
was eventually caught eating an abducted child. Another
deranged cannibal, Menesclou, was caught with a missing
child’s forearm in his pocket and in his stove the child’s
head and entrails; in his defense he claimed the situation
was “an accident.” The famous French glutton Tarrare was
accused of eating a 14-month-old child and, perhaps unsur-
prisingly, died of diarrhea. The “Great Eater of Kent” was
the name given to Nicholas Wood, the subject of John
Taylor’s 1630 work “the admirable teeth and stomach
exploits of Nicholas Wood, of Harrisom in the county of
Kent, His excessive manner of Eating without manners in
strange and true manner described.” Wood’s gluttonous
feats are recorded in detail by the incredulous writer: “Once
at Sir Warham Saint Ledger’s house, he shewed himself so
valiant of teeth and stomach, that he ate as much as would
well have served and sufficed thirty men, so that his belly
was like to turn bankrupt and break, but that the serving-
men turned him to the fire, and anointed his paunch with
grease and butter, to make it stretch and hold.” Wood was
known as a “Tugmutton” for being one of a small group of
people to have eaten a whole sheep, raw at a single sitting,
except for skin, wool, horns, and bones.
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Chapter 23

Adipose Tissue Expansion
for Improving Glycemic Control

Nikhil V. Dhurandhar

Background

Obesity is linked with metabolic abnormalities [1, 2], which
improve upon weight loss [3-5]. Lifestyle modification and
anti-obesity drugs in appropriately selected cases are the best
and the only major nonsurgical obesity treatment options
available to clinicians. These available obesity-management
approaches work well for some responders but do not
achieve adequate and lasting benefits for the majority. It is
hard to continue promoting the use of weight loss approaches
to improve metabolic health, when nonresponders or poor
responders often outnumber the responders. A potentially
alternative approach is to develop approaches that improve
the comorbidities of obesity without a reduction in adiposity.
While this approach may not be appropriate for improving
every obesity-related comorbidity, the point is illustrated
below, by using glycemic control as an example.

Although obesity reduction is justifiably considered inte-
gral to diabetes prevention or treatment, due to poor success
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of weight loss and maintenance strategies, the benefits of
weight loss mainly remain theoretical. Besides, not all obese
individuals develop diabetes, and obesity reduction may not
necessarily benefit universally [6]. A closer examination
reveals that it is not obesity per se, but more specific factors,
such as excessive hepatic fat accumulation or circulating
excess lipids, which may play a primary role in impaired gly-
cemic control. Ectopic deposition of fat, particularly in liver,
is associated with adverse metabolic health and glycemic
control [7], independent of total body fat [8, 9]. It has been
argued that it is the circulating fat and not the “stored fat”
that is a determinant of glycemic control [10]. This implies
that fat accumulation is a metabolically “inert” event, until it
exceeds the storage capacity of adipose tissue and other
organs and “spills over” in circulation. Possibly, it is the lipo-
toxicity that ensues when the lipid storage capacity of adipose
tissue and organs such as liver is exceeded and leads to a
derangement in mitochondrial function, inflammatory pro-
cess, or endoplasmic reticular or oxidative stress, which in
turn may contribute to insulin resistance [10]. Therefore,
reducing ectopic fat deposition or the circulating fat appears
to be a better target for preventing and treating diabetes.
Reducing obesity is but one approach to achieve this [11].
Another approach to reduce circulating or ectopic fat may
be to increase lipid storage capacity of the adipose tissue. In
fact, an impaired ability of adipose tissue expansion contributes
to insulin resistance and other metabolic abnormalities [12, 13].
Preadipocytes of diabetic individuals have impaired ability for
adipogenic differentiation [14]. Conversely, an increase in adi-
pogenesis is a key enhancer of glycemic control [15].
Thiazolidinedione (TZD) class of drugs, which are agonists of
peroxisome proliferator-activated receptor gamma (PPARYy),
offers perhaps the most notable example of enhanced adipo-
genesis coupled with antidiabetic effects [16]. As PPARy is a
master regulator of adipogenesis, the TZDs upregulate adipo-
genesis, increase adiposity, yet improve glycemic control [17].
The contribution of adipogenesis to improving glycemic
control is nicely documented in animal models. Several transgenic



Chapter 23. Adipose Tissue Expansion 187

animal models show that adipose tissue expansion under spe-
cific circumstances is associated with better glycemic profile of
animals. Transgenic mice that overexpress glucose transporter
Glut4 in adipose tissue [18] show significantly greater fat-cell
number, threefold greater lipid accumulation, greater body
weight, yet a significantly better glycemic control. Additional
animal models showed that the expansion of adipose tissue
achieved by overexpression of adipocytokines, adiponectin, or
tartrate-resistant acid phosphatase (TRAP) significantly
increases adiposity yet shows a remarkable improvement in
glycemic control [19, 20]. Collagen VI offers a casing for adi-
pose tissue and limits its uncontrolled expansion. A knock-
down of collagen VI allows the expansion of adipose tissue,
and yet the mice have a better glycemic control [21]. Similarly,
Ad36, a human adenovirus, increases adiposity in experimen-
tally infected animals on the one hand and yet improves glyce-
mic control in these animals [22, 23]. In humans, natural
infection of Ad36 is associated with obesity [24] and better
glycemic control [22] (see also Chap. 7).

Despite their greater whole body adiposity, these animal
models show significantly lower hepatic lipid content, lower
plasma triglycerides, and/or quicker lipid clearance from cir-
culation, compared to their respective controls [19, 21,22, 25],
which probably contributes to their better glycemic profile.
Humans who were naturally infected with Ad36 also showed
lower hepatic lipid content [26] and better glycemic control
[22]. The precise underlying mechanisms that contribute to
enhanced glycemic control may vary by the model of adipo-
genesis. However, a common underlying explanation may be
that adipogenesis and adipose tissue expansion sequester cir-
culating fat, a phenomenon known as “lipid steal,” which
prevents fat from getting stored ectopically in skeletal muscle,
liver, or other organs and thus improves glycemic control [27].

These examples indicate that it is possible to improve
glycemic control, without reducing adiposity, and in certain
situations, even increasing adipogenesis/adiposity may help.
Therefore, while sound in theory, obesity reduction does not
appear to be a practical and widely applicable solution for
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improving diabetes. In contrast, expansion of adipose tissue
offers a conceptually different approach to reduce ectopic
fat deposition and circulating lipids for improving glycemic
control. Admittedly, iatrogenic weight gain to improve dia-
betes may be socially and cosmetically undesirable and inap-
propriate for some other obesity-associated comorbidities.
Therefore, it is less practical to promote adipogenesis as a
measure to improve glycemic control. Instead, this approach
provides templates and targets for developing weight loss-
independent antidiabetic strategies. It is expected that future
research could creatively uncouple the adipogenic and anti-
glycemic effects as illustrated below.

For instance, adenovirus Ad36 or the TZDs upregulate
PPARy and influence adipogenesis and glycemic control.
However, Ad36 can increase cellular glucose uptake even in
complete absence of PPARy [28]. Also, limiting the activation
of PPARY specifically to adipocytes, insulin sensitivity can be
improved without increasing adipogenesis [29]. Moreover,
efforts to either completely or partially bypass PPARy activa-
tion or its downstream signaling are under investigation for
promoting glucose uptake [28, 30, 31]. Another approach is to
focus on adiponectin, a target gene of PPARy and a key insulin
sensitizer. The currently known main strategies to increase
adiponectin include weight loss or PPARy activation via the
TZDs [32, 33]. However, it may be possible to enhance adipo-
nectin without weight loss or PPARY activation [28, 34]. The
antidiabetic action of the TZDs appears to be due to the ability
to block PPARY phosphorylation, which enhances adiponectin
[34]. The blockade of PPARy phosphorylation and upregula-
tion of adiponectin can also be achieved by other compounds
with minimal PPARy activation and adipogenic potential [34].

In summary, it is intuitive to attempt weight loss to alleviate
obesity-associated metabolic abnormalities, such as diabetes.
However, to achieve and sustain meaningful weight loss is hard
for a majority of the free-living population. Somewhat para-
doxically, even an expansion of adipose tissue can improve
glycemic control under specific circumstances. This phenome-
non provides a template to be creatively exploited for improv-
ing obesity-associated metabolic abnormalities independent of
weight loss.
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Chapter 24

Should Hip and Knee
Arthroplasty Be
Restricted in the Obese?

Tim S. Waters

The risk of developing degenerative joint disease is substantially
increased in obese patients [1,2]. As the obese population grows,
it is likely that more patients will present for consideration of
joint replacement surgery.

In the UK, health authorities have imposed restrictions on
joint replacement surgery in patients with an elevated body mass
index (BMI), typically above 30-35 [3, 4] — the premise being to
avoid surgical complications and promote a healthier lifestyle.

Are the Risks and Outcomes of Joint
Replacement in This Group Significant
Enough to Warrant Restriction?

No surgery is risk-free, and the specific risks of total hip and
knee replacement include wound problems, infection, deep
vein thrombosis (DVT), pulmonary embolism (PE), and failure
of the implants. Hence, joint replacement surgery is generally
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only performed when all conservative measures have failed.
The results of hip and knee arthroplasty are multifactorial:
severity of arthropathy, age, gender, ethnicity, socioeconomic
status, and other comorbidities correlate better with outcome
rather than obesity [5-9].

There is little substantial evidence relating obesity to poor
outcome in hip replacement surgery. In 1,421 hip replace-
ments followed up to 9 years, there was no difference in out-
come scores, complications, or radiographic appearances.
There was also no difference in the prevalence of PE, infec-
tion, dislocation, or revision [10]. In 3,290 hip replacements
stratified according to BMI, there was an overall greater
improvement in outcome scores in overweight patients [11].

Some studies suggest increased perioperative problems
such as DVT, PE, and wound problems with obese patients
undergoing knee replacement [9, 12, 13]. However, the major-
ity of publications suggest that there is no significant differ-
ence in the moderately obese [3, 4, 14-16]. Out of 9,735 knee
prostheses, there were no significantly different rates of
survival or perioperative complications in 3,031 obese sub-
jects compared with normal-weight subjects, at a minimum of
5 years [17]. In 370 consecutive knee replacements, there was
no difference in outcome/complication rates looking at BMI,
gender, and absolute weight at 5 years [18].

In the morbidly obese (BMI >40), a higher rate of complica-
tions, particularly wound infection, has been noted [8,19]. Surgery
is also technically demanding in these cases, with an increased
operating time and larger incisions. Most studies have demon-
strated high patient satisfaction, and while weight loss is desirable,
it should not necessarily be a barrier to surgery [9-11, 19-30].

Recovery from hip and knee replacement surgery has
improved dramatically over the last few years with the intro-
duction of enhanced recovery programs. Patient education,
combined with early mobilization and a variety of anesthetic
and surgical techniques, has started to facilitate the early dis-
charge of patients while minimizing complications [31]. The
author’s experience of 1,000 patients in an enhanced recovery
pathway (including 454 obese and 34 morbidly obese cases)
showed no difference in length of stay, wound complications,
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DVT, or blood transfusion requirements [32]. In another
study, no significant influence of individual BMI was observed
in length of stay or outcome at either 10 days or 3 months
after surgery [33]. Others have demonstrated no increase in
hospital resources [34].

Hip and knee replacement surgery have been shown to be
a cost-effective way of dramatically improving quality of life,
whatever the BMI of the patient [35,36]. A “poorer” outcome
(i.e., not walking as far or functioning quite as well as their
nonobese counterparts) is not the same as a “poor outcome.”
While obese patients may have lower outcome scores, their
quality of life still improves significantly. Outcome scores tend
to be lower pre- and postoperatively in obese patients; how-
ever, the change in scores, satisfaction, and revision rates is
similar [30, 37]. In fact, quality-of-life outcomes have been
shown to be greater in the obese even if the overall score is
lower [21, 23]. In one study of both hip and knee replacement
surgery, quality-of-life measures improved more for obese
patients than for patients with ideal body weight [38].

Hip and knee prostheses do not appear to wear out more
quickly in the overweight, possibly due to sedentary activity [16,37,
39, 40]. In fact, a higher prevalence of radiological evidence of
wear has been observed in normal-weight patients [41, 42].

Does Weight Loss Reverse the Need for Joint
Replacement Surgery?

Although weight loss may improve function, it has little impact
on pain [43]. Studies do show a benefit from weight loss on
symptoms of early degenerative change [44-46]. However, no
studies have ever been performed to see if patients whose dis-
ease is severe enough to require joint replacement surgery can
avoid an operation through weight loss. Degenerative joint dis-
ease is irreversible, and it is unlikely that patients with pain from
bone-on-bone arthritis, with deformation of the joint, would find
their symptoms altered greatly, particularly in the hip.

Patients often claim that painful joints limit exercise and
weight loss. While it may indeed be the case that the pain
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prevents meaningful exercise, it does not prevent calorie con-
trol. Interestingly, the majority of patients tend not to lose
weight after hip [47] or knee replacement surgery [48]. This in
itself is not a reason to withhold surgery, but rather, there is a
role for a weight loss program after surgery is performed [49].
There may be a role for preoperative bariatric surgery for
selected patients [39, 50].

Conclusion

Hip and knee replacements are successful, quality-of-life chang-
ing operations that have revolutionized the treatment of degen-
erative joint disease. Modern techniques allow rapid return to
pain-free function. Weight loss in the obese is to be encouraged
for a myriad of health-related benefits. Patients should certainly
be counselled regarding the relative risks of surgery, particularly
the morbidly obese undergoing knee replacement. However, the
evidence suggests that withholding a pain-relieving operation in
cases where conservative treatments have failed is unjustified
and, in the author’s opinion, unethical.
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Chapter 25

Is It Time to Rename Obesity
Management as Secondary
Prevention?

Matthew S. Capehorn

Critics often suggest that treating obesity, in an obesogenic
environment, is a waste of time, as any weight loss will return.
However, obesity is a chronic relapsing condition, and
whether it is due to genetics, learned behavior, society, or a
mixture, it has to be accepted that some people have a predis-
position to weight regain. However, morbidity and mortality
are dependent on weight at any given time, and those who
have undertaken weight loss programs will be at a lower
weight at any given time than those who have not, even if
their weight slowly creeps back on, and are therefore at lower
risk of comorbidities. Obesity is associated with causing, or
aggravating, over 50 common medical conditions, including
important life-threatening conditions such as diabetes and
cardiovascular disease, obstructive sleep apnea and other
respiratory conditions, and many cancers. Rather than treat
the consequences of these conditions, we should focus our
attention on dealing with the cause.
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Prevention or Treatment

Common sense would suggest a need to focus on prevention;
however, the evidence base for effective preventative mea-
sures does not exist. The discussion as to whether we need a
“nanny state” or “nudge” tactics is a valid one. Many people
oppose a nanny state out of principle, and a “nudge” towards
healthy behavior can be very effective (e.g., an attractive
staircase in your field of view may entice you away from
seeking a lift or escalator). The obesogenic environment can
be changed but requires the will, suitable planning, and suf-
ficient resources.

Many different proposals have been made to help manage
obesity by prevention, but will they work? A proposed 20 %
fat tax will not cure the obesity problem. It makes no sense to
tax fat in isolation, ignoring other food groups such as sugar.
“There is no such thing as a bad food” is true in this context,
as an individual can eat high-fat/high-sugar foods occasionally
as part of a nutritionally balanced calorie-controlled diet. Any
tax on food will therefore penalize the poor and discriminate
against those of normal weight. It may not even have the
desired effect of changing eating patterns (e.g., if craving a
chocolate bar, a patient would pay a subsidy possibly greater
than 20 % at a vending machine). Ultimately, it does not edu-
cate the patient on healthy eating or lifestyle change. Because
there is no such thing as a bad food, many weight management
clinics do not propose a specific “diet” that many patients find
it difficult to adhere to. Instead they focus on small, achiev-
able, and, more importantly, sustainable changes in the exist-
ing diet that have the overall effect of reducing calorie
consumption and overall health improvements.

A subsidy on healthy foods, such as fruit and vegetables, may
help promote “5-a-day.” However, without education, this
could result in additional calorie consumption. Studies, includ-
ing INTERHEART [1], show that abdominal obesity is a more
important modifiable risk factor for myocardial infarction that
diet, and so overconsumption of even “healthy” foods, may be
harmful. A meal from a “takeaway” or quick-service restaurant
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(QSR) can be eaten as part of a nutritionally balanced calorie-
controlled diet. The important factor is to ensure that sufficient
choice is available, to allow the consumer a “healthy” alterna-
tive, and to not, for example, place a row of QSRs outside a
school. A sensible proposal would be to restrict portion sizes
served by QSRs, as recently proposed by Mayor Bloomberg in
New York, and to further encourage calorie information on
menus, which is being made standard by the National Restaurant
Association, in conjunction with the limitation of unnecessary,
inappropriate advertising targeting children.

Other preventative measures may be worth implementing,
based upon “sensible assumptions” rather than a body of
evidence to support them. For example, the school curricu-
lum should include health and well-being, including specific
education on obesity, its importance, effects on the body and
consequences, social impact, etc., as well as teaching of cor-
rect portion sizes, knowledge about calories, cooking, benefits
of physical activity, knowledge of local services available, etc.
Furthermore, as Jamie Oliver demonstrated in Rotherham, in
his “Ministry of Food” television program, there are many
people that do not have basic cooking skills, such as being
able to boil an egg. It is futile for weight management service
providers to educate on the benefits of cooking from raw
ingredients if patients then go home without the skills. All
weight management services should work in partnership with
teams that can deliver cooking skills.

The Health-Economic Argument

At present, considerably more money is invested in the pre-
vention of obesity than its management [2]. Some estimate that
£5bn has been invested in prevention and yet only £30m on
treatment [3,4]. Health-economic data suggest that focusing all
resources on prevention may not be the most cost-effective
strategy [2]. Foresight proposed that a preventative interven-
tion may be as costly as doing nothing. However, there is evi-
dence that treatment interventions work, conveying significant
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health-economic benefits. Furthermore, obesity management
should be considered as secondary prevention, as we do with
cardiovascular disease. In this sense, the management of the
obese prevents further obesity, morbid obesity, the super-
obese, and so on. This management should take place in the
primary care setting.

Barriers to Effective Obesity Management

Barriers to weight management services may be found within
the health care profession, with patients and their relation-
ship with the professional, or be organizational — lack of suf-
ficiently resourced and funded services.

In the UK, incentivizing GPs to focus attention on obesity
is achievable through the existing Quality and Outcomes
Framework (QOF),which represents the performance-related
pay element to a GP’s income. At present, the only QOF
indicator that directly targets obesity rewards GPs for regis-
tering the number of obese people that they see. Merely
drawing a register will not prevent a single overweight person
from developing type 2 diabetes or a single obese person
from having a heart attack.

Recent debate has surrounded use of the word “obesity.”
It is true that in certain circumstances, referring to a patient
“not being at a healthy weight” may be preferable, but it must
not be ignored that the word “obesity” carries important
beneficial connotations (e.g., a parent of an obese child may
insist they did not have to worry about their child’s weight
because their school letter said they were only “very over-
weight” or “not at a healthy weight” instead of referring to
him/her as “obese”). The parent may understand the impor-
tance of obesity and would ask for help if their child was
obese but not be concerned without the use of that term.

Further recent debate has surrounded whether overweight
doctors, or other health care professionals, are less likely to
give diet and lifestyle advice to their patients or be as effec-
tive in delivering this information [5]. Health care professionals
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are only human and can lead unhealthy lifestyles as well as
their patients, but does it make them less successful at deliv-
ering healthy lifestyle messages? If a doctor smokes, does it
affect their ability to give effective smoking cessation advice?
If a doctor drinks over the recommended amount of alcohol
each week, does it affect their ability to give effective alcohol
consumption advice? However, one problem may be that if a
doctor smokes or drinks too much, this may not be evident to
the patient. If a doctor is overweight/obese, this will be
noticed, and although they may be able to give good advice
to the patient, how will it be received?

Some health care professionals lack the skills to raise the
issue of weight with appropriate subtle brief interventions and
motivational interviewing techniques, or it may be that the
patient (or the parent, in the case of an overweight child) does
not have the desire to raise the issue or the motivation to do
anything about their weight even if there is acceptance of it.
Thus, motivation may be a key barrier to engagement with ser-
vices. Patients sent to a weight management clinic, directly from
a chronic disease clinic assessment purely because of their
weight, may not be as successful as those patients who present
raising the issue of their own weight and expressing a desire to
tackle it. This may in part explain why there is a different
response of patients enrolled in clinical weight loss trials to those
in real-life practice. It is vital that in the situation in which an
individual expresses motivation to reach a more healthy weight
that suitable weight management services are available locally.

There should be investment in structured frameworks, to
help provide local areas with integrated interventions at all
levels, such as the award-winning NHS Rotherham Healthy
Weights Framework (Fig. 25.1) in Yorkshire, England.
Investment should be long-term (10 years+) rather than as
short-term commissions to providers, which currently inhibits
service development. Albeit based on crude extrapolation of
costs for the NHS Rotherham Framework, similar services
could be developed to cover the UK for an estimated £240m
per year [6] (considerably less than the government’s antici-
pated direct and indirect costs of obesity).
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NHS Rotherham Model: Healthy Weight Commissioning Framework across

Tier 4 Terd

Carnegie
residential camps

Specialist
obesity service

Tier3

Specialist MDT obesity Specialist MDT obesity

service Rl

Carnegie clubs ) .
Population wide basic intervention & prevention

Community weight management service )
Community weight management service

Tier 1
Primary activity - school nurse, GP, heath visitor Primary activity - GPheath visitor, leisure services

Whole population prevention activity
Maternity matters, UNICEF baby friendly, early years, play pathfinder, healthy schools, ministry of food, leisure & green spaces,
transport and planning, workplaces, built environment.

Figure 25.1 The NHS Rotherham Obesity Healthy Weight Framework
for the management of healthy weight in adults and children

This structured framework approach to weight manage-
ment, including a comprehensive multidisciplinary team, as well
as community weight management programs, needs to be
encouraged and developed. Tier 4 interventions such as bariat-
ric surgery in adults are cost-effective [7] but only in appropri-
ate patients. Weight loss surgery does not “make” someone
thin, as the media portray, but may allow someone to feel sati-
ated on an eggcup full of food. Unfortunately, surgery itself
does not control what type of food is consumed (including calo-
ries from liquids or foods digested within 20 min rendering
surgery less effective), or provide the willpower to avoid over-
frequent “eggcups” full of food, or address any underlying
emotional eating issues that result in comfort eating or habit
eating and that will persist after surgery unless sufficient talking
therapies have been delivered, before and after surgery. This
psychological support is highlighted as being as important as
the surgery itself [8]. More expensive interventions will only be
effective as part of a framework of interventions that allows for
the proper assessment and triage of appropriate patients for the
most appropriate treatment, which is best done in a primary
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care setting. The surgical operation is a brief technological
interlude in a program that starts the moment a patient is iden-
tified and engaged and ends on the death of the individual,
hopefully at age 93 in a snowboarding accident. This program is
almost entirely undertaken within the realm of primary care.

The NHS Rotherham Obesity Strategy

The NHS Rotherham Healthy Weight Framework won the
2009 NHS Health and Social Care Award for excellence in
commissioning. Funding has been made available to continue
the services, based on proven success and health-economic
arguments. Total cost for all interventions is currently approx-
imately £1m per year for the population of Rotherham, which
is just in excess of 250,000.

The framework involves four levels of intervention:

The initial level of intervention is the activity most often
done in the primary care setting, which involves identifying
those patients that have weight problems and who are moti-
vated to change, especially those with medical conditions that
are likely to worsen with increasing weight. It is important to
clarify that this primary activity, and any associated health
promotion advice, can be delivered by any health care profes-
sional from primary or secondary care or in the pharmacy,
council, leisure services, or private sector.

The second tier of intervention is a community-based,
time-limited, weight management program of diet, nutrition,
lifestyle, and exercise advice delivered by trained staff. For
adults, this is the Reshape Rotherham program delivered by
the Rotherham dietetics department, and for children, this is
the More Life (formerly Carnegie) Clubs program. Patients
can be referred, or self-refer, to these services.

Patients who do not meet their healthy weight targets in
this level of intervention, or those who are considered to be
more at risk of comorbidities and/or require more specialist
intervention, are referred into the third tier, which is the spe-
cialist service delivered by the Rotherham Institute for
Obesity (RIO), which has a multidisciplinary team approach
to managing weight problems by providing specialists that
can provide different approaches (Table 25.1). Patients are
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TaBLE 25.1 Summary of facilities offered at RIO

Job description

Role

Health trainers

Health care
assistant

Obesity specialist
nurse

Dietitian

“Cook and eat”

Exercise therapists

Talking therapists

GPWSI

Brief interventions and motivational
interviewing

Goal setting and life-coaching
Weighing and measuring
Follow-up care

VLCD monitoring

OSA screening

Initial triage

Basic nutrition and advice
VLCD initiation

OSA screening

Complex dietary needs including VLCD
support

Pre-/post-op bariatric surgery

Basic nutrition and advice

Cooking skills (on-site kitchen facilities)
Personal exercise program (on-site gym)
Education and motivation

Liaison with other local physical activity
events/sites

Life-coaching

Cognitive behavioral therapy (CBT)
Neurolinguistic programming (NLP)
Emotional freedom techniques (EFT)
Pharmacotherapy

Pre-bariatric surgery and pre-residential
camp assessments

OSA referrals
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TABLE 25.1 (continued)

Job description

Role

Admin. supervisor

Clinical manager

Education room/
library

Bariatric surgery
center

Other specialists

RIO market stall

Liaison with patients, referrers, and other
service providers

Allocation of appointments
Managing service and clinical governance

Resource room; group work

Potential for bariatric intragastric balloons
(BIB) and endobarriers

Potential for overnight sleep studies
Obstetric preconception care, e.g.

Adpvice at the point of sale of fruit and
vegetables

Promotion of healthy weight framework
services

required to be assessed by RIO before they can access any
tier 4 services, such as bariatric surgery in the case of adults
or residential weight management camps (delivered by More
Life, formerly Carnegie) in the case of children.
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Childhood Obesity:
What Harm, Any Solutions?

Julian Paul Hamilton-Shield

The latest and most reliable figures for childhood obesity in
England come from the National Child Measurement
Programme (NCMP), which has a coverage of approximately
93 % of reception (aged 5 years) and year-6 (aged 11 years)
children [1]. By the time children leave primary school, 19 %
are obese and 14 % overweight. With over a third of children
overweight or obese at 11 years, it is more than worrying that
both adiposity and cardiovascular risk demonstrate at least
moderate tracking into adult life [2, 3]. Encouragingly, on a
population basis there is evidence that positively changing
weight status from around primary school-leaving age
through late adolescence has a beneficial effect on later car-
diovascular risk [4] and thus interventions aimed at improv-
ing weight status in childhood seem an entirely appropriate
public health goal. However, broad-scale, population-based
interventions are hampered by an inability of both health
professionals [5] and families [6, 7] to recognize obesity in
those they meet or care for, probably due to the general
upward trend in adiposity witnessed over the last 20 years.
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Furthermore, despite numerous media headlines and govern-
mental initiatives, there is still a significant section of society
that seems inured and unwilling to accept the basic health
message that obesity, including that in childhood, is bad for
health [8, 9]. In financial terms, it is currently difficult to esti-
mate the direct economic burden of childhood obesity [10],
but the Foresight report on the projected NHS costs of over-
weight and obesity in general makes for sobering reading
(£9.7 billion by 2050) [11].

For the clinician, it is probably more pertinent for patient
and family engagement in addressing clinical obesity to con-
sider the effects of obesity on an individual basis. While it is
undoubtedly the case that childhood obesity is most likely to
have overt health repercussions in adult life, which makes
therapy in childhood a hard sell to many families, there is
evidence of significant harm in numerous individuals pre-
senting to childhood obesity clinics. Idiopathic intracranial
hypertension [12], nonalcoholic steatohepatitis [13], orthope-
dic problems [14], sleep-disordered breathing [15], and type 2
diabetes [16] have all been documented in association with
childhood/adolescent obesity. Type 2 diabetes is a good
example of the potential impact of childhood obesity on
long-term health. While in the UK it is still far less common
than type 1 diabetes in childhood [17], such a diagnosis in
adolescence will likely have profound implications for lon-
gevity and health [18]. There is evidence that such complica-
tions as diabetic nephropathy are more prevalent in type 2
diabetes developing in young people than the traditional
childhood illness of type 1 diabetes [19, 20]. In addition, self-
esteem in the young with weight problems is low [21, 22] and
likely lower if complicated by diabetes. This probably accounts
for the notoriously poor compliance [23] and high dropout
levels from clinics [24] that make effective therapy very dif-
ficult to deliver. In addition, it is worth considering the con-
siderable impact of obesity and type 2 diabetes in early adult
life. The rising prevalence of pregnancy-associated obesity in
young adult women and the closely associated companion,
poorly controlled type 2 diabetes is undoubtedly placing
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additional burden on the individual mothers but also on their
offspring in terms of infant mortality and morbidity and later
childhood metabolic health [25]. The surest method to stem
the rise of perinatal, obesity-related disease is to address obe-
sity in childhood and not wait for interventions from the
antenatal booking clinic onward.

Thus, if there is a legitimate case to consider childhood
obesity a public and individual threat to future health, what
interventions should be considered? In the community set-
ting, while the National Child Measurement Programme data
are not routinely fed back to primary care physicians, there is
an argument for fiscal remuneration to general practice for
collecting and acting upon simple measures of adiposity for
children and adolescents. Currently, there is a degree of
ambivalence towards primary care management of childhood
obesity [26], and data collection on most children does not
extend to a measurement of weight or body mass index [27].
Encouraging an emphasis on healthy weight in primary care
for all children would be a step forward. Social policies to
encourage healthier eating should also be adopted. While
healthy eating is not necessarily economically prohibitive for
the majority of families [28], it could and has been argued
that taxing energy-dense food and drink, such as recently
happened in Denmark [29], would be progressive as opposed
to regressive tax liable to improve the long-term health of the
economically disadvantaged [30].

For the individual obese child, two aspects need consider-
ation: the extent of overweight or obesity and evidence of
secondary comorbidities. There is currently a dearth of evi-
dence demonstrating that simple behavior interventions
aimed at increasing physical activity and improving healthy
eating have a significant clinical impact on levels of adiposity
[31]. It is pertinent to point out that the lack of evidence does
not reflect the myriad of interventions trialled. Consequently,
there is a need to explore alternative avenues for intervention.
Areas that probably may prove beneficial as adjuncts to sim-
ple physical activity and nutrition change interventions include
addressing eating behaviors and taste preferences. We recently
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published data suggesting that training obese children to eat
more slowly improved their ability to recognize satiety and,
thus, portion size decreased, as did BMI SDS scores.
Furthermore, weight improvement was sustained post-inter-
vention, suggesting a level of behavioral imprinting [32].

For those individual children with very significant obesity
simply categorized as a BMI >40 kg/m? or those with comorbidi-
ties and BMI >35, interventions should be tailored to address
the seriousness of the condition. In general, pharmacological
resources for the treatment of childhood obesity are few and
usually of limited value [33]. A randomized trial of bariatric
surgery (laparoscopic gastric banding) versus standard medical
management of severe adolescent obesity documented far
greater weight loss and greatly improved remission from meta-
bolic syndrome in those having surgery [34]. Furthermore, cases
for surgery can be made on an individual basis in those with
significant health consequences attendant or worsened by their
adiposity [35,36] Recently, publications from both the USA and
the UK have drawn attention to the possible need to consider
state intervention in the form of child safeguarding and foster
placement for some children in whom all efforts to address obe-
sity in the home setting have failed, with significant increasing of
weight in the face of intensive lifestyle interventions together
with apparent failure of parental engagement [37, 38].

Conclusion

The UK and most other developed and developing countries in
the world are facing unprecedented levels of childhood obesity.
Strategies to encourage improved societal awareness of the
consequences require urgent development to reduce overall
prevalence. On an individual basis, interventions need tailoring
to the levels of obesity and associated comorbidities. While the
majority of children should respond to simple lifestyle interven-
tions that may need a broader focus than physical activity and
healthy diet alone, obesity in more severe cases does require far
greater resources medically, socially, and politically.
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Chapter 27

Residential Weight Loss
Camps for Children
and Young People

Paul J. Gately

Background

Childhood obesity has been described as the modern-day
plague given the scale and its negative health consequences,
prompting widespread calls for action by international [1, 2]
and national [3-5] organizations.

Childhood obesity levels have increased over the last 30 years,
with the most significant growth in the severe obesity range [6].
For example, Skelton et al. [7] reported a 300 % increase in
severe obesity of US children from 1976 to 2004. Furthermore,
UK reports outlined the greatest increase in BMI was found in
children who were already overweight or obese [8].

The deleterious consequences of childhood obesity have
been well documented. There is evidence that CVD risk fac-
tors in children increase exponentially with increasing BMI
[9] and that the duration of obesity is a key risk factor for life
expectancy [10] . In addition to these negative associations
with physical health [11], childhood obesity has been linked

PJ. Gately, BA (Hons), MMedSci, PhD

Carnegie Faculty of Sport and Education,

Leeds Metropolitan University, Churchwood Hall,
Headingley Campus, Leeds, West Yorkshire LS6 3QS, UK
e-mail: p.gately@leedsmet.ac.uk

D.W. Haslam et al. (eds.), Controversies in Obesity, 221
DOI 10.1007/978-1-4471-2834-2_27,
© Springer-Verlag London 2014



222 PJ. Gately

to poorer psychological [12, 13] and social health [14] and
economic well-being [15].

Childhood Obesity Treatment Options

There are a range of treatment options available for individual
families and health purchasers. The most common being com-
munity programs that offer diet, physical activity, and lifestyle
change. The Cochrane Review [16] reported that the degree of
weight loss that can be achieved using these approaches is rela-
tively small and, as a result, likely to be limited in reducing
long-term health risks in the severely obese.

An alternative to community-based weight loss programs
are intensive RWLC. Like other treatment approaches, infor-
mation on diet and physical activity and behavior change are
major features of these programs. The additional advantage
of this approach is that they have the potential to be more
holistic and spend a greater amount of time addressing
broader (and probably more important) social, psychological,
and emotional issues related to their obesity.

Evidence-Based Outcomes

RWLC have been delivered and evaluated in both the USA
[17-20] and Europe [21-23]. These programs are typically run
during the summer vacation period and last between 6 and 8
weeks. Although there is limited evidence of the effectiveness of
RWLC, emerging research indicates their benefits in addressing
multiple issues and superior attrition rates (6.8 % vs. 19.7 %)
when compared to outpatient treatment programs [24, 25].

Weight Loss

Given that RWLC can create a highly controlled environment,
significant weight loss is reported, although there is variation in
the weight loss outcomes between programs. For example,
Rohrbacher [18] reported losses of 13.7 kg, while Gately et al. [22]
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more recently reported lower weight losses of 6 kg and 2.4 BMI
units. Despite such variations, these results are much greater
than those reported in community programs.

Physical Health Benefits

RWLC have been shown to induce improvements in several
indices of physical health. Hobkirk et al. [26] reported signifi-
cant improvements in several cardiometabolic variables, while
Gately et al. [22] reported significant improvements in systolic
and diastolic blood pressure and aerobic fitness. King et al. [27]
showed significant reductions in improvements in LDL choles-
terol with the degree of LDL peak particle size significantly
increased. All demonstrated major physical health benefits.

Psychosocial Benefits

The holistic nature of RWLC has also been shown to posi-
tively influence a range of psychosocial variables. Several
researchers have reported significant improvements in a
range of psychological and well-being variables [18, 22,28-30].
Several studies have reported significant improvements in
global self-worth, athletic competence, and physical appear-
ance. Barton [29] reported significant improvements in cogni-
tive changes in diet and physical activity behaviors during a
6-week RWLC.

Holt et al. [31] reported positive experiences in the form of
enjoyment, peer support, as well as staff support and a choice
of activities. Holt found that slightly under half of the partici-
pants in the study reported bullying concerns prior to the
program, but that they did not experience any bullying.

Follow-Up

The long-term outcomes of RWLC are an important question.
Gately et al. [32] reported that 89 % of participants had main-
tained their weight or lost more at 1-year follow-up. Hester
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et al. [33], using a qualitative methodology, reported positive
long-term outcomes at 6 and 12 months, with further weight
loss or weight loss maintenance, and the enjoyment of diet and
physical activity behaviors. Beyond weight loss and the adop-
tion of new lifestyle behaviors, other important and relevant
long-term impacts to the children’s lives included the wearing
of new styles of clothes, improvements in school engagement,
and making new friends. Hester also reported a series of chal-
lenges that warrant further research. These include conflicting
messages from family, friends, and medical practitioners.

Quality Care

As with all health interventions, quality care and clinical gov-
ernance are critical to ensure effective outcomes. Unfortunately,
many RWLC do not fit within any health-care monitoring
framework, and practices vary widely. Many of the non-
expert-led programs have a “boot camp” approach, which is
not in line with a positive motivational climate that is neces-
sary to engage young people in long-term behavior change
[34]. There is clearly a need for expert-led and evidence-based
approaches to ensure safe and effective practice.

Conclusion

With a high and growing prevalence of severe obesity and a
broad range of negative consequences this brings, RLWC
offer a valuable holistic approach to weight loss and weight
loss maintenance. The short- and long-term weight loss out-
comes of RWLC and their associated physical, psychological,
and social benefits demonstrate their effectiveness as a treat-
ment modality. Despite the evidence of impact and need,
these interventions do not figure in national guidance on
tackling obesity, which tends to be dominated by primary
preventative action. In the UK, for example, it is estimated
that there are 140,000 children that are three standard
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deviations above the norm for their weight, and yet there are
only two RWLCs available, with minimal public funding. In
the absence of these interventions, the likely future for
severely obese children is that they will become an increasing
burden on health and social care systems, and/or they will
become patients of bariatric surgery at some point in adoles-
cence or early adulthood.

References

10.

11.

. WHO. Preventing and managing the global epidemic of obesity.

Report of the World Health Organization. Consultation of obesity.
Geneva: WHO; 1997.

. WHO. Global strategy on diet, physical activity and health. Geneva:

World Health Organisation; 2004.

. Department of Health. Healthy weight healthy lives. London:

HMSO; 2008.

. Department of Health. Call to action: obesity strategy. London:

HMSO; 2011.

. Koplan JP, Liverman CT, Kraak VA, Committee on Prevention of

Obesity in Children and Youth, Institute of Medicine, editors.
Preventing childhood obesity: health in the balance. Washington,
DC: The National Academies; 2004.

. Hedley AA, Ogden CL, Johnson CL, Carroll MD, Curtin LR, Flegal

KM. Prevalence of overweight and obesity among US children, ado-
lescents, and adults, 1999-2002. JAMA.. 2004;291(23):2847-50.

. Skelton JA, Cook SR, Auinger P, Klein JD, Barlow SE. Prevalence and

trends of severe obesity among US children and adolescents. Acad
Pediatr. 2009;9(5):322-9. doi:10.1016/j.acap.2009.04.005#_blank.

. National Obesity Observatory. National child measurement pro-

gram: detailed analysis of the 2007/08. National Dataset, London,
HM Government. Apr 2009.

. Freedman DS, Katzmarzyk PT, Dietz WH, Srinivasan SR, Berenson

GS. Relation of body mass index and skinfold thicknesses to cardio-
vascular disease risk factors in children: the Bogalusa Heart Study.
Am J Clin Nutr. 2009;90:210-6.

Abdullah A, Wolfe R, Stoelwinder JU, De Courten M, Stevenson C,
Walls HL, et al. The number of years lived with obesity and the risk of
all-cause and cause-specific mortality. Int J Epidemiol. 2011;40:985-96.
Reilly JJ, Methven E, McDowell ZC, Hacking B, Alexander D,
Stewart L, et al. Health consequences of obesity. Arch Dis Child.
2003;88:748-52.


http://dx.doi.org/10.1016/j.acap.2009.04.005#_blank

226

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

P.J. Gately

Schwimmer JB, Burwinkle TM, Varni JW. Health related quality of life
of severely obese children and adolescents. JAMA. 2003;289:1813-9.
Luppino FS, de Wit LM, Bouvy PF, Stijnen T, Cuijpers P, Penninx
BW, et al. Overweight, obesity, and depression: a systematic review
and meta-analysis of longitudinal studies. Arch Gen Psychiatry.
2010;67(3):220-9.

Hill AJ. Chapter 14. Social and psychological factors in obesity. In:
Williams G, Frithbeck G, editors. Obesity science to practice. Chichester:
Wiley; 2009. p. 347-63.

Glass CM, Haas SA, Reither EN. The skinny on success: body mass,
gender and occupational standing across the life course. Soc Forces.
2010;88(4):1777-806.

Oude LH, Baur L, Jansen H, Shrewsbury VA, O’Malley C, Stolk RP,
et al. Interventions for treating obesity in children (Review).
Cochrane Database Syst Rev. 2009;(1):CD001872.

Cooper C, Sarvey S, Collier D, Willson C, Green I, Pories ML, et al.
For comparison: experience with a children’s obesity camp. Surg
Obes Relat Dis. 2006;2:622-6.

Rohrbacher R. Influence of a special camp program for obese boys
on weight loss, self-concept and body image. Res Q. 1973;44:150-7.
Gately PJ, Cooke CB, Knight C, Carroll S. The acute effects of an
8-week diet, exercise, and educational camp program on obese chil-
dren. Pediatr Exerc Sci. 2000;12:413-23.

Huelsing J, Kanafani N, Mao J, White NH. Camp jump start: effects
of a residential summer weight-loss camp for older children and
adolescents. Pediatrics. 2010;125(4):e884-90.

Braet C, Tanghe A, Decaluwé V, Moens E, Rosseel Y. Inpatient
treatment for children with obesity: weight loss, psychological well-
being, and eating behavior. J Pediatr Psychol. 2004;29(7):519-29.
Gately PJ, Cooke CB, Barth JH, Bewick BM, Radley D, Hill AJ.
Residential weight loss programs can work: a prospective cohort
study of acute outcomes for overweight and obese children.
Pediatrics. 2005;116:73-7.

Nowicka P, Lanke J, Pietrobelli A, Apitzsch E, Flodmark CE. Sports
camp with six months of support from a local sports club as a treatment
for childhood obesity. Scand J Public Health. 2009;37(8):793-800.
Kelly KP, Kirschenbaum DS. Immersion treatment of childhood and
adolescent obesity: the first review of a promising intervention. Obes
Rev. 2011;12(1):37-49.

Wilfley DE, Tibbs TL, Van Buren DJ, Reach KP, Walker MS, Epstein
LH. Lifestyle interventions in the treatment of childhood over-
weight: a meta-analytic review of randomized controlled trials.
Health Psychol. 2007;26:521-32.

Hobkirk JP, King RF, Gately P, Pemberton P, Smith A, Barth JH,
et al. Longitudinal factor analysis reveals a distinct clustering of
cardiometabolic improvements during intensive, short-term dietary



Chapter 27. Residential Weight Loss Camps for Children =~ 227

27.

28.

29.

30.

31

32.

33.

34.

and exercise intervention in obese children and adolescents. Metab
Syndr Relat Disord. 2012;10:20-5.

King RF, Hobkirk JP, Cooke CB, Radley D, Gately PJ. Low-density
lipoprotein sub-fraction profiles in obese children before and after
attending a residential weight loss intervention. J Atheroscler Thromb.
2008;15(2):100-7.

Braet C, VanWinckel M. Long-term follow-up of a cognitive behavioral
treatment program for obese children. Behav Ther. 2000;31:55-74.
Barton SB, Walker LLM, Lambert G, Gately PJ, Hill AJ. Cognitive
change in obese adolescents losing weight. Obes Res. 2000;12:313-9.
Walker LM, Gately PJ, Bewick BM, Hill AJ. Children’s weight loss
camps: psychological benefit or jeopardy? Int J Obes. 2003;27:748-54.
Holt NL, Bewick BM, Gately PJ. Children’s perceptions of attending
a residential weight-loss camp in the UK. Child Care Health Dev.
2005;31:223-31.

Gately PJ, Cooke CB, Mackreth P, Carroll S. The effects of a chil-
dren’s summer camp program on weight loss, with a 10-month fol-
low-up. Int J Obes. 2000;11:1445-52.

Hester JR, McKenna J, Gately PJ. Obese young people’s accounts of
intervention impact. Patient Educ Couns. 2010;79(3):306-14.

Ames C. Achievement goals, motivational climate, and motivational
processes. In: Roberts GC, editor. Motivation in sport and exercise.
Champaign: Human Kinetics; 1992. p. 161-76.



Part VI
Treatment



Chapter 28

Sibutramine and Rimonabant:
A Postmortem Forensic
Examination

Gary Wittert

Sibutramine increases satiety by inhibiting the reuptake of
serotonin and noradrenaline (norepinephrine), with a sec-
ondary effect on energy metabolism whereby it attenuates
some of the fall in metabolic rate that follows weight loss.

The production of endocannabinoids in tissues and the
levels in the circulation are increased in obesity, particularly
when predominantly visceral. Rimonabant, a cannabinoid
type 1 receptor antagonist, reduces weight by both central
and peripheral mechanisms of action.

Both sibutramine and rimonabant produce weight loss of,
on average, about 5 kg at 12 months, which is maintained at 2
years with ongoing drug use. But beyond any weight-
dependent benefits, they differ in their effects, either benefi-
cial or otherwise, for cardiovascular risk.

Both sibutramine and rimonabant have, however, now
been withdrawn, and all companies have discontinued the
development of drugs targeting the CB1 receptor centrally.
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Effects on the Cardio-metabolic Risk
and Reason for Withdrawal

Sibutramine

Data from the clinical development program show that
sibutramine lowers triglyceride levels, normalizes HDL, and
induces variable increases in, or at least attenuates, the
expected weight-loss-associated fall in diastolic blood pres-
sure and consistently increases heart rate [1, 2].

Resting heart rate has been shown to be positively associ-
ated with adverse cardiovascular outcomes [3-5]. This rela-
tionship is independent of systolic blood pressure and occurs
in a temporal sequence consistent with a causal relationship
[6]. The European Society of Cardiology and European
Society of Hypertension guidelines published in 2007 indi-
cate that an accelerated heart rate should be considered an
independent risk factor and potential target for pharmaco-
therapy particularly in high-risk patients [7].

It is probably not surprising that the number of cardiovas-
cular events (although not mortality) increased in the
sibutramine-treated patients in the Sibutramine Cardiovascular
Outcomes (SCOUT) trial [8]. Indeed it is possible that the
SCOUT may have underestimated risk of sibutramine. The
initial open-label phase allowed the exclusion of those particu-
larly sensitive to the hypertensive effects or increased heart
rate induced by sibutramine [8]. On the other hand, a subgroup
of patients appears to benefit. Subsequent analyses of the
SCOUT data have shown that a modest weight loss (~3 kg)
achieved in the lead-in period appeared to offset the increased
event rate, and weight loss of 3-10 kg at 6-12 months was asso-
ciated with a reduced cardiovascular event rate in those with
severe, moderate, or mild cardiovascular disease [9]. An analy-
sis of heart rate change in relation to weight loss and cardio-
vascular outcomes would be of considerable interest, along
with an analysis of effect modification in relation to concomi-
tant medications; a particularly large number of participants in
the high-risk group were taking beta-blockers. Further, in a
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recent study, despite significant weight loss in sibutramine-
treated diabetics, leptin, TNF-alpha, adiponectin, and hs-CRP
did not decrease in comparison to the control group [10].

Rimonabant

Rimonabant lowers both systolic and diastolic blood pressure
and triglycerides. Beneficial effects on HDL glucose and
HbAIc reported in early reviews [1, 11] were not found to be
significant compared to placebo in a recent systemic review
and meta-analysis [12]. This is consistent with recent experi-
mental data showing that improvements in insulin regulation
of free fatty acid and glucose metabolism with rimonabant
treatment in humans are no greater than that predicted by
weight loss alone [13].

Psychiatric side effects, in particular anxiety and depres-
sion, were frequently associated with rimonabant use [14],
and, although relatively rare, the significant risk of suicidality
and lack of data on the any health-related quality of life ben-
efits ultimately resulted in the withdrawal of the drug from all
markets worldwide.

The effect of rimonabant on incident cardiovascular events
and type 2 diabetes mellitus as well as mortality remains
unknown; a 5 % loss of body weight over a 30-month period
with rimonabant was insufficient to modify atherosclerosis
progression in the carotid artery in obese patients with meta-
bolic syndrome [15]. Potential benefits for specific obesity-
related complications — for example, the demonstration of
weight-independent effects to reduce liver insulin resistance
[16] and ameliorate fatty liver [17, 18] — were at a relatively
early stages of exploration. A very small study, largely as a
consequence of being prematurely terminated by the with-
drawal of rimonabant worldwide, suggested a potential psychi-
atric benefit for people with schizophrenia or schizoaffective
disorder taking second-generation antipsychotics [19]. The
serotonergic system appears to be the most likely candidate
mediating the psychiatric side effects of CB1 receptor antago-
nists [20], suggesting the potential for treatment with SSRIs.
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In addition, polymorphisms of the CB1 receptor gene (CNR1)
alone or together with the gene of the serotonin transporter
(SLC6A4) may identify individuals at high or low risk, there-
fore facilitating a personalized approach to drug selection [20].

Clinical Trials Verse the Real World

Patterns of pharmacotherapy use in the community are of
interest and informative, particularly since the population of
users may not reflect those enrolled in the trials. In the USA,
for example, among insured patients, use decreased from 1 %
in 2002 to 0.7 % in 2005 (most notably for sibutramine and
orlistat), and of these only 11-18 % continued to use them for
longer than 3 months. More than half (57 %) of the antiobe-
sity medication users were concurrently taking narcotics and
38 % antidepressants [21]. The majority of UK adolescents
prescribed sibutramine, rimonabant, or orlistat off-license
discontinue the drugs before weight benefit, suggesting they
are poorly tolerated or poorly efficacious when used in the
general population [22].

In the context of clinical trials, depressive symptoms at
baseline were a significant predictor of both attrition and
weight-loss success, and non-completion of the trial was sig-
nificantly less likely when early weight loss occurred [23].

Obesity is not a homogeneous condition. Moreover,
affected individuals have a range of physical and psychologi-
cal comorbidities of varying degrees of severity and concomi-
tant medication use that may coexist with variable behavioral,
environmental, and psychosocial factors. Clinical trials enroll
a select subset of patients, which may not reflect the broader
use once marketed nor identify those most likely to benefit.

Whether any reduction in energy intake, without optimizing
the overall macronutrient and micronutrient content of the diet,
may limit any long-term benefit also remains to be answered.

The side-effect profile, questionable benefits, and long-term
risks in a significant number of individuals should have argued
strongly against a strategy to promote widespread use of these
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medications. But there are undoubtedly particular groups of
individuals with either specific or combinations of comorbidi-
ties that benefit from one or another of these drugs either in
terms of magnitude of weight loss, amelioration of comorbidi-
ties, or both. That potential is now denied. And governments,
now more than ever, will reasonably ask the question whether
expenditure on pharmacotherapy of this sort is a better invest-
ment than alternative cardiovascular risk reduction strategies,
both pharmacological and non-pharmacological.

What Lessons Might We Learn?

The problem is not necessarily the drugs themselves; rather it
is the push for rapid development to market and the regulatory
environment (limited patents) that drives this. The intention is
high-volume sales, with strategies to accomplish this being
determined by business development and marketing priorities,
rather than being informed by careful clinical research, analy-
sis, and prudent decision-making. Scientific advisory boards
should not just be used as marketing tools without serious
intent to garner and follow reasoned expert advice.

Because many outcomes are not assessed in clinical trials,
and participants may not be forthcoming with the informa-
tion, significant side effects may not be detected. Examples
include erectile dysfunction in men and lower urinary tract
symptoms in both sexes. Trials should be designed that reflect
use in the real world, and regulatory approval should not be
provided in their absence. The exclusion of particular patient
groups means a benefit may be lost — for example, rimonabant
in patients taking SSRIs. Strategies to mitigate adverse
effects — for example, the prescription of an SSRI for emer-
gent neuropsychiatric symptoms or even a trial of combina-
tion therapy — may have produced a beneficial outcome.

Drugs should be launched with more sophisticated labeling
and protocols for use initially among specialist groups, with
careful monitoring by the use of registries and then wider use
permitted in accordance with the benefits demonstrated to
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occur. In turn, governments/regulators need to substantially
prolong patent protection to make this approach worthwhile.
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Chapter 29

Laparoscopic Adjustable
Gastric Banding:

The Physician’s Choice
in Bariatric Surgery

John B. Dixon

The laparoscopic adjustable gastric banding (LAGB) proce-
dure is one of the most remarkable advances in weight man-
agement. The clear need to adjust the gastric “restriction”
component of bariatric surgery to achieve great results was
seen independently by two of the greatest innovators in bar-
iatric surgery [1, 2]. The simultaneous light bulb moments,
with clever modification, were soon adapted for the emerging
laparoscopic era of surgery and were the very first laparo-
scopic bariatric procedures. Ongoing improvements in band
technology, placement, and management have reduced mor-
bidity and long-term complications and improved the effec-
tiveness of LAGB. Today, LAGB offers patients fewer
procedural complications and decreased hospital time com-
pared with other weight-loss surgeries [3, 4] and excellent
sustained weight loss if managed appropriately.
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A better understanding of the mechanism of action of the
band and other bariatric surgeries is emerging, but no bariat-
ric surgical procedure is “restrictive,” absolutely limiting
intake, and none significantly delay the transit or absorption
of food. If they did, then reducing meal size would simply be
followed by more frequent meals. We have clearly shown
through a double-blinded crossover trial that a well-adjusted
band produced earlier satiation and excellent prolonged sati-
ety following a small test meal [5]. The mechanism of action
is via a rich plexus of gastric wall stretch receptors and vagal
afferents situated immediately below the gastroesophageal
junction and in a rodent model; the effect of the band can be
switched on and off with adjustment and abolished by affer-
ent nerve blockade [6]. In managing patients following
LAGB surgery, it is critical that the whole practice team and
each patient understand how the band works.

The LAGB procedure has the broadest range of indications
of any bariatric surgery today. The most commonly used band,
the Lap-Band, is now FDA approved for use in the BMI range
of 30-35 with comorbidity. Not only does the band have the best
early safety profile, it has ideal attributes for those wanting to
achieve healthy sustained weight loss. The weight loss is gentle
and progressive, allowing adequate adaptation and optimal
nutrition to best preserve muscle mass during weight loss. This
procedure allows a greater proportion of fat to be lost and fat-
free tissues to be retained [7]. There is no GI diversion or resec-
tion involved such that micronutrient deficiencies, which
predictably occur with more disruptive procedures, are not
experienced. The controlled effect on weight loss is optimal for
younger patients who are yet to maximize bone mass; for
women planning a family, where balanced nutrition and appro-
priate weight change during pregnancy is important for mother
and child; in the elderly, in whom weight loss should be con-
trolled and must be accompanied by excellent nutrition, preser-
vation of muscle, bone, and physical function; and in those with
complex serious comorbidity where a safe gentle procedure
followed by controlled sustained weight loss with excellent
nutrition is required to optimize function and health outcomes.
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LAGB surgery is the most standardized and reproducible
bariatric surgery performed today. Weight loss is progressive
over 2 or even 3 years and then appears sustainable. At 5
years postsurgery, mean percentage excess weight loss (%
EWL) is 50-55 %, or 20-25 % of total weight. LAGB surgery
also has the most rigorous evidence base, with years of
audited studies prior to US FDA approval and series of ran-
domized controlled trials showing it to be consistently supe-
rior to medical weight-loss therapies [8-11]. There is no
better treatment for obesity-related comorbidity than sus-
tained weight loss, and weight loss following LAGB surgery
is accompanied by improvements in, or normalization of,
insulin sensitivity and glycemia, obesity-related dyslipidemia,
C-reactive protein (CRP), and other pro-inflammatory cyto-
kine levels, nonalcoholic fatty liver disease, sleep disturbances
including obstructive sleep apnea and daytime sleepiness, and
ovulatory function and fertility in women with polycystic
ovary syndrome [12, 13]. Perhaps the most important out-
comes from a patient’s perspective include enhanced quality
of life, body image [14], and fewer symptoms of depression
[15]. The other compelling health outcome following LAGB
includes reduced mortality compared with obese community
controls [16, 17]. LAGB however, appears consistently to be
more cost-effective than RYGB [18] and even presents the
rare scenario in health of a return on investment [19].

The reversible less-disruptive nature of LAGB lends itself
to low procedural risks, shorter operations [20], and surgeries
performed in day-stay ambulatory surgical centers [21, 22].
The incidence of late complications has varied, but there are
clear indications that improved placement and management
techniques have reduced incidence. Looking at cohorts of
greater than 500 patients at baseline and followed at least 2
years has shown a 5 % reoperation rate for proximal pouch
enlargement [23]. Erosion or migration of the band into the
lumen of the stomach has an incidence of 1.5 % as reported
in a recent meta-analysis of almost 16,000 patients, with lower
rates being found with increased surgical experience [24].
Higher revision and explants rates were described in early
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series before band placement and adjustment techniques had
been refined [25, 20].

Bariatric surgery is not a stand-alone quick-fix solution;
rather, it is a tool that is integrated with the chronic disease
management of serious complex obesity. Bariatric surgery
aftercare, therefore, does not sit well with a surgical care
model. As for all chronic disease management, bariatric sur-
gery requires indefinite follow-up, with access to a multidisci-
plinary integrated team to optimize health outcomes and
minimize the risks and complications. Physicians are ideally
placed to manage this ongoing care of patients, and the
LAGB specifically is a physician’s choice of bariatric proce-
dure, due to its adjustability, which allows for the changing
needs of a patient over time, similar to a cardiac pacemaker.

With the success of a patient-orientated, physician practice-
led integrated model of chronic disease care [27, 28], rather
than a surgical model of care, the LAGB has the ability to be
among the most safe, effective, and accessible treatments for
severe chronic obesity.
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Chapter 30

Challenges Faced
by the Bariatric
Multidisciplinary Team

Wen Bun Leong and Shahrad Taheri

The prevalence of obesity is rising alarmingly worldwide [1].
Obesity is associated with a multitude of chronic disorders
resulting in major economic and social challenges. Obesity
and associated disorders are likely to result in great pressures
on health-care systems. Therapies for obesity included life-
style interventions, pharmacological treatment, and bariatric
surgery. Dietary and lifestyle modifications have been shown
to result in modest weight reduction [2, 3]. Currently in the
UK, orlistat, a lipase inhibitor, is the only drug licensed for
obesity treatment with limited success in weight loss.
Hopefully, emerging pharmacological agents will increasingly
allow safe and effective management of obesity. To date,
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bariatric surgery is the most effective treatment for extreme
obesity, especially when complicated by comorbidities such
as diabetes [4]. The most common bariatric procedures per-
formed are laparoscopic Roux-en-Y gastric bypass surgery
(LRYGB), laparoscopic adjustable gastric band (LAGB),
and laparoscopic sleeve gastrectomy (LSG).

Although bariatric surgery is very effective in weight man-
agement, it also carries risks and harms [5-7]. Therefore,
patients who are seeking bariatric surgery require assessment
by a multidisciplinary team (MDT). An MDT consists of a
group of health-care professionals “with various expertise,
responsible for individual decisions, who hold a common pur-
pose and meet together to communicate, share, and consoli-
date knowledge from which plans are made” [8].

A physician specializing in obesity, or a bariatric physician,
usually leads the MDT; his role includes assessing and excluding
medical causes of obesity; performing investigations; devising,
implementing, and monitoring treatment plans for obesity-
related diseases [9]; management of nutritional deficiencies for
patients post bariatric surgery [9, 10]; and finally, maintaining
good communication with the primary care team and other
health-care professionals. The physician specializing in obesity
should also provide good leadership to the team. A list of the
MDT members and roles is shown in Table 30.1.

The MDT should meet at regular intervals with frequency
depending on patient volume, usually weekly at a center of
excellence. Different members of the MDT can chair the
meeting. Various treatment options will be explored during
the meeting, leading to a more structured, standardized, and
coordinated patient management plan. It also provides better
and more effective information sharing between health-care
professionals and may serve as opportunities for the profes-
sional development and training of team members as well as
trainees [11, 12]. Finally, the MDT may also function as a
portal for the identification of potential patients for research
and clinical trials [13]. A standardized pro forma for each
patient is useful during MDT meetings, and data can be col-
lected for future audit of the meetings as well as decisions.



Chapter 30. Bariatric Multidisciplinary Teams 247

TaBLE 30.1 A list of bariatric multidisciplinary team (MDT) members

Team members

Roles

Physician
specializing in
obesity

(bariatric physician)

Bariatric surgeon

Specialist
weight-management
dietitian

Team leader
Assess medical causes of obesity
Manage obesity-related medical diseases

Monitor and implements weight-
management programs

Manage nutritional deficiencies post
bariatric surgery

Communicate to primary care team and
other specialists

Patient advocacy and support

Audit, service evaluation, and research
Education and training

Assess suitability for bariatric surgery

Provide impartial information on surgical
procedures to patients

Informed consent for bariatric surgery

Devise a postoperative follow-up schedule
with the MDT

Patient advocacy and support

Audit, service evaluation, and research
Education and training

First portal of contact for patients in most centers

Explain and implement suitable dietetic
regime to individual patients

Assess for any significant eating disorders

Provide dietetic information for patients
prior and after bariatric surgery

Patient advocacy and support
Audit, service evaluation, and research

Education and training

(continued)
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TABLE 30.1 (continued)

Team members

Roles

Clinical bariatric
nurse specialist

Psychologist/
psychiatrist

Bariatric
coordinator

Administration
staff

Contribute to medical assessments

Help prepare and monitor patients
perioperatively

Provide clinical and psychological support
to patients

Promote collaboration between team
members

Help in administration and scoring of
questionnaires

Bariatric nursing education to different
departments in hospital

Can act as bariatric coordinator

Patient advocacy and support

Audit, service evaluation, and research

Assist in enrolment of patients in research studies
Education and training

Assess any major mental health issues, e.g.,
depression

Assess and manage eating disorders
Patient advocacy and support

Audit, service evaluation, and research
Education and training

Monitor and facilitate transition of patients
into various clinics

Organize MDT meetings
Ensure smooth running of clinics
First point of contact for primary care team

May involve in data collection for future
audits/database
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Challenges can occur in the setup as well as running of an
MDT. Cost is one factor, and gathering health-care profes-
sionals with various expertise to meet together (MDT meet-
ing) at a specific time in a specific place can be difficult. Also,
decisions made by the MDT may lack input from patients
and may cause reduction in patient satisfaction. Thus, it is
important that the MDT member with the greatest knowl-
edge and contact with the patient should lead the discussion,
providing a good understanding of the patient and their
needs and wishes. Conflicts can occur within the team; this
could be due to several factors, including lack of clarity of
team member roles, lack of interaction between team mem-
bers, and miscommunications with patients [14, 15]. Patient
information leaflets or brochures as well as writing and post-
ing clinical letters to patients could help reduce patient mis-
communication and misinformation.

Due to the globalization of health care, individuals may
seek to have bariatric surgery in a place other than their coun-
try of origin. In short, medical tourism is gradually on the rise.
Reasons for medical tourism include inaccessible service or
care in one’s own country of residence, long waiting lists, high
cost, or patients’ perception that they will receive better care
or outcomes [16]. Unfortunately, complications and, in some
instances, death may occur when patients return home or an
inadequate support and follow-up plan is implemented [16,
17]. In other cases, patients might not receive structured
workup prior to surgery, which may affect their peri- and post-
operative outcomes [16]. These individuals will subsequently
present to the local specialist weight-management services
with various presentations and possible complications from
the procedures such as atypical infections. These cases are
often complex and pose one of the challenges for the MDT as
well as additional economic costs to the local health-care sys-
tem. The MDT may need to provide medicolegal input in
some case, requiring additional training. A bariatric center in
Canada reported CDN$162,791 additional cost from medical
tourism [16]. The full impact of medical tourism for bariatric
surgery towards the NHS has been little studied.
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Apart from medical tourism, the specialist weight-
management services team may also need to manage patients
who have sought treatment in private centers within their
country of origin. The care and outcomes from private centers
will depend on many factors, such as the level of accreditation
and inspection of medical facilities by regulatory bodies, regu-
lation of the competency of the health-care professionals, as
well as standard of practice [17]. In some instances, complica-
tions still arise and patients may present to their local hospital
specialist weight-management services team for further man-
agement. These problems can be circumvented by appropriate
designation of all centers for provision of specialist weight
management and bariatric surgery, whether public or private.

Obesity is a chronic condition and should be managed by an
MDT with various expertise that can ensure good short- and
long-term patient outcomes. Although not systematically studied,
the advantages of the MDT approach are undeniable. However,
barriers and challenges are also present. These can be overcome
through pathway development, definition of roles, sharing infor-
mation, and good communication. Finally, with the gradual rise in
private practices, locally as well as internationally, the MDT
should be prepared to manage more complex cases.
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Chapter 31

The Controversies Around
Roux-en-Y Gastric Bypass

Carel W. le Roux

Background

Roux-en-Y gastric bypass (RYGB) surgery is more effective
than nonsurgical treatments of obesity to sustain long-term
weight loss [1]. During the RYGB procedure, the stomach
is divided into an upper gastric pouch, which is 15-30 mL
in volume, and a lower gastric remnant. The gastric pouch is
anastomosed to the jejunum after it has been divided some
30-75 cm distal to the ligament of Treitz; this distal part is
brought up as a “Roux limb.” The excluded biliary limb,
including the gastric remnant, is connected to the bowel
75-150 cm distal to the gastrojejunostomy.

The outcomes following RYGB vary between patients,
and predicting individual outcomes is difficult. Below each
outcome is reviewed individually and the controversies that
surround it are discussed.
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Airway

RYGB is associated with impressive remission rates for
obstructive sleep apnea (OSA) in prospective cohort studies.
However, randomized controlled studies are lacking, and
where such studies have been done with gastric banding, only
the severity of OSA is improved and full remission is not
more frequent than nonsurgical weight loss [2].

Body Weight

RYGB results on average in 25 % long-term loss mainte-
nance, but weight regain can be a problem in a substantial
number of patients [1]. The mechanisms for weight loss are
controversial: dogmatic restriction and calorie malabsorption
were proposed as explanations, but these have been discred-
ited through careful biological measurements [3]. It is now
accepted that neurohormonal signals from the gut to the
brain attenuate appetite [4], but although several animal
studies also suggest a shift in food preference to lower fat and
lower glycemic index carbohydrates, the prospective human
studies with sufficiently robust methodologies are still
awaited [5]. Enhanced energy expenditure after RYGB has
also raised controversy; it now appears that although basal
metabolic rate may be reduced after RYGB, the postprandial
thermogenesis is sufficiently raised to result in an overall
increase in 24-h energy expenditure [6].

Cardiovascular Disease

Carefully conducted long-term cohort studies show reduced
cardiovascular mortality and morbidity after RYGB [1].
The mechanism is unclear, but improvements in glucose
metabolism, blood lipid profiles, and hypertension probably
contribute. Only raised fasting insulin levels and not BMI
predict which patients benefit, suggesting that obese patients
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without insulin resistance should not be encouraged to have
RYGB based on a perceived mortality benefit. Moreover, the
lack of randomized controlled trials makes such claims even
for those with type 2 diabetes questionable. Combination of
statins, metformin, and angiotensin-converting enzyme inhib-
itors has reduced death significantly in nonsurgical patients,
and this makes powering a future RCT very difficult due to
the low absolute incidence of cardiovascular events in
patients prior to RYGB.

Diabetes

Approximately 25 % of patients undergoing RYGB have
type 2 diabetes (T2DM), and often, the aim is to cure them.
The American Diabetes Association criteria defining “cure of
diabetes” are now more stringent, and there are no RCT data
to compare cure between RYGB and nonsurgical care,
because to define cure, 5 years must elapse after the RYGB
[7]- The best RCT data available suggest 41 % remission rate
at 1 year after RYGB, but a substantial number of these
patients are predicted to relapse before 5 years. The
International Diabetes Federation criteria for optimal meta-
bolic control after RYGB are more sensible as it encourages
internationally acceptable targets to be met for glycemia,
lipids, and blood pressure, without discontinuation of medica-
tion, which is unfortunately so often the case after RYGB [8].
This raises the controversy of the model of care often
afforded to patients after RYGB, where many of them are
prematurely and incorrectly told that they are cured of diabe-
tes. This results in patients discontinuing their important
specialist care for their chronic disease and being removed
from primary care registers, thereby reducing the likelihood
of appropriate long-term follow-up. The mechanisms result-
ing in the improved glycemia are also controversial: some
proponents suggest it is all secondary to weight loss, while
others suggest that additional metabolic factors may be
involved [9].
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Economic

Despite the high initial upfront cost of RYGB, a return on
investment can be achieved within 4 years [10] due to a
reduction in direct health-care costs. However, the modelling
used in this type of cost assessment is questionable, and there
is a dearth of controlled prospective data, especially taking
into consideration the high complication rates in less experi-
enced centers and the number of reoperations that subse-
quently has to be performed [11].

Functional

RYGB results in improved function status, reduced levels of
back pain, and greater levels of independence. The improve-
ment in functional ability is probably the major contributor
to improved quality of life for many, but it remains unclear
whether there is a threshold for weight loss that has to be
exceeded before improvement can be attained. The best data
would suggest that at least 20 % weight loss is needed [12],
but studies confirming this threshold are lacking.

Gonadal Function and Fertility

RYGB can improve ovulatory cycles and reduce hyperan-
drogenism in women and may reduce maternofetal risk,
although the current evidence is mainly limited to observa-
tional data. Randomized controlled data are required to
allow strong recommendation on advising reproductively
active women to consider RYGB prior to pregnancy.

Health Status Perceived

RYGB improves quality of life and perceived health status,
with changes seen in the first year and benefit retained up to
10 years [12]. Depression, aggression, and a low self-concept
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can all be improved. The improvements in perceived health
status and quality of life may be correlated to weight loss.
However, suicide and violent death are also increased after
RYGB, although the mechanisms are unclear [13]. Early
reports regarding increased alcohol intake after RYGB are
controversial, but may contribute [14]. It is unclear whether
suicide is higher in those patients who experience significant
long-term surgical complications after RYGB, because often
the cause for their pain cannot be identified despite thorough
investigation. Frequently, these patients are dismissed as hav-
ing psychosomatic problems, resulting in them living with
chronic pain and disengaging with the health-care system.

Image

Body image dysphoria is frequent in obese cohorts and often
is the major drive for patients seeking RYGB. Improvement
in body image satisfaction after RYGB is associated with
improved quality-of-life scores, and the improvements con-
tinue following surgery. Weight regain is associated with dete-
rioration in self-concept and body image and can be associated
with symptoms of depression. In general, changes in body
image are very unpredictable.

Eating disorders are also common in obese populations.
RYGB can be associated with remission of eating disorders,
particularly binge eating disorder. The persistence of these
disorders is associated with poor outcomes, and eating behav-
ior needs to be regularly reviewed postoperatively.

Junction of the Gastroesophagus

The combination of obesity and gastroesophageal reflux dis-
ease (GERD) has been linked with premalignant metaplasia
of the gastroesophageal junction and adenocarcinoma of the
esophagus. RYGB can reduce the symptoms of GERD and is
associated with regression of premalignant metaplasia.
The reduction in other cancers appears to be confined to
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females, with males not having any changes in incidence, but
the mechanisms for this remain unclear [15]. The methodolo-
gies of epidemiological studies suggesting an increased risk of
colorectal cancer after RYGB are being questioned, but the
fact remains that no decrease in colorectal cancer has been
shown after RYGB as expected initially.

Kidney Function

Obesity results in higher rates of chronic kidney disease
(CKD) which is only further increased by comorbid T2DM,
hypertension, or dyslipidemia. Renal parameters such as
serum creatinine improve after RYGB, but this may be more
to do with the reduction in lean body mass than true improve-
ments in GFR. Attenuated urinary protein excretion after
RYGB is more encouraging as it indicates a reduction in
diabetic kidney damage [16]. RCTs are now needed to ascer-
tain whether the potential benefits of RYGB outweigh the
risks in those with CKD, given the greater perioperative risk
associated with renal impairment.

Liver

RYGB improves the histological appearance of the liver in
patients with hepatosteatosis, nonalcoholic steatohepatitis
(NASH), and hepatic fibrosis, while it can lead to regression
of established liver disease. However, these data are often
uncontrolled and worsening in fibrosis rates after RYGB has
also been reported [17].

Medication

RYGB results in a significant cost reduction in glycemic, lipid,
and antihypertensive therapy, but this may be to the detriment
of the patient’s long-term outcomes, as many of the drugs that
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are stopped, such as statins, angiotensin-converting enzyme
inhibitors, and metformin, have long-term mortality benefits.
Additional therapies are also often needed with increased
prescription of proton pump inhibitors and mineral and vita-
min supplementation. These can partially offset the reductions
in cost and number of tablets needed to be taken [18].

Nutritional

Deficiencies of iron, vitamin B, ,, folate, and fat-soluble vita-
mins can occur after RYGB. Vomiting is not frequent after
RYGB and must be considered pathological until proven
otherwise. There are variable definitions and incidences of
the dumping syndrome after RYGB. Symptoms 2-3 h after
the meal are now being associated with postprandial hypo-
glycemia, although worryingly many patients may have low
blood glucose without symptoms.

Other Complications

Mortality rates within 1 year due to complications of RYGB
are 0.2-0.3 %, which is low in comparison with other surgical
treatments [19], but high in comparison to nonsurgical treat-
ment. Many successful weight loss drugs have been with-
drawn from the market or have failed to persuade licensing
authorities to allow launch, despite their demonstrating much
more favorable mortality secondary to complications of
treatment than surgery. Other postoperative complications
include alopecia and cholelithiasis.

Purposefully Addressing the Controversies
As obesity becomes more prevalent, RYGB will be necessary

for greater numbers of people. The current guidelines are
aimed at a grade of obesity considered moderate to severe,
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but evidence is accumulating for the use of RYGB in those
with BMI levels of less than 35 kg/m? [20]. This opens up the
possibility to use randomized controlled trials to address the
unanswered questions outlined above. It is likely that those
patients with early complications of T2DM may be the cohort
where the risk-to-benefit ratio is most favorable. The move to
viewing RYGB as an adjuvant therapy that complements
(but does not replace) existing and proven medical care may
further enhance the standing of RYGB and result in a higher
penetrance of this potentially helpful therapy.
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Chapter 32

Weight Gain
on Glucose-Lowering Agents

Abdul Fattah Lakhdar

Introduction

Obesity increases the risk of type 2 diabetes, insulin resistance,
and cardiovascular disease [1].

Ninety percent of diabetes patients are obese or overweight
at diagnosis. Central obesity tends to cluster with other
cardiovascular risk factors in the shape of the cardiometabolic
syndrome [2]. Results of a large cross-sectional study involv-
ing a cohort of 44,042 type 2 diabetes patients from the
Swedish National Diabetes Register in which 4,468 type 2
diabetes patients were studied over 6 years revealed that
obese diabetes patients (37 %) had hypertension (80 %),
hyperlipidemia (81 %), and microalbuminuria (29 %) where
the investigators compared obese with normal and
overweight-type 2 diabetes patients in relation to body mass
index and cardiovascular risk factors [3].

Type 2 diabetes is a chronic condition characterized by
excess micro- and macrovascular morbidity and mortality [4].
Weight reduction is fundamental for diabetes management
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in overweight and obese patients with diabetes and has been
shown to improve glycemic control and reduce cardiovascular
risk. Hyperglycemia is a risk factor for these complications;
therefore, good glycemic control is a major therapeutic target
for people with type 2 diabetes [5]. The benefits of sustained
glycemic control have been shown in the United Kingdom
Prospective Diabetes Study (UKPDS), which found that a
0.9 % decrease in hemoglobin A1C in the intensive treatment
group was associated with a 25 % reduction in microvascular
complications when compared with conventional treatment.

Where lifestyle modification has failed to result in
appropriate glycemic control, metformin is now universally
recommended as the first-line treatment for patients with
type 2 diabetes. However, treatment failure is common within
3 years, occurring in over 40 % of patients on metformin
alone [6], resulting in the need for multiple oral antidiabetic
agents with or without insulin. Traditional diabetes therapeu-
tic agents including sulfonylureas, meglitinides, insulin, and
thiazolidinediones often lead to undesirable weight gain,
which offsets the benefit of good glycemic control [7].
Increasing weight by drugs is of particular concern as it
amplifies cardiovascular risk in an already high-risk popula-
tion, each 5-kg gain in weight increasing coronary heart dis-
ease risk by 30 % [7]. In the UKPDS, which established the
benefit of tight glucose control on microvascular complica-
tions of type 2 diabetes patients, weight gain was significantly
higher in the intensive group (mean 2.9 kg) than the conven-
tional group (P<0.001) [8]. Patients assigned to insulin had a
greater weight gain (4.0 kg) than those assigned to chlorprop-
amide (2.6 kg) or glibenclamide (1.7 kg). In people with dia-
betes, weight gain is demoralizing and reduces concordance
with treatment regimens [9].

Weight reduction is fundamental for diabetes management
in overweight and obese patients with diabetes. It is associated
with increased insulin sensitivity [10] and has the poten-
tial to lower blood pressure [11], serum total cholesterol,
and triglycerides [12] and to reduce markers of inflam-
mation, coagulation, and endothelial dysfunction [13, 14].
Consequently, weight reduction may be beneficial in reducing
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cardiovascular risk [15] in addition to beneficial effect on
glycemic control [7]. In high-risk prediabetes individuals,
weight reduction has been shown to decrease the incidence
of diabetes [16].

Antidiabetic Medications with Weight Gain
Potential

Insulin Secretagogues

Insulin secretagogues, such as sulfonylureas (SUs), repaglinide,
and nateglinide, are effective medications in controlling hyper-
glycemia. SUs enhance insulin production from pancreatic
beta cells through stimulation of the sulfonylurea receptors [17].
In general, SUs are known to induce weight gain; however, the
amount of weight gain is variable according to the compound
used and the duration of its exposure. The UKPDS [18]
showed that glibenclamide and chlorpropamide caused more
weight gain in comparison to diet intervention (Fig. 32.1).
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Figure.32.1 Weight changes on glibenclamide, chlorpropamide, and
insulin in comparison to diet intervention (UKPDS)
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Regardless of the initial response to diet, patients on SUs
gain 5-kg weight on average over a 6-year period [19], with
most of this weight gain occurring during the first year [19].
The European GUIDE study is a large-scale head-to-head
comparison of two once-daily administration sulfonylurea
agents used in normal everyday clinical practice. In this study,
845 type 2 patients were randomized to either glimepiride or
gliclazide MR in a double-blind, 27-week, parallel group
design [20]. HbAlc reduction was similar in both groups (1
and 1.1 %) and body weight increased by 0.6 kg in the two
groups. As monotherapy, SUs caused more weight gain than
either metformin [21, 22] or repaglinide [23] and also caused
more weight gain when added to pioglitazone [24] or to insu-
lin [25]. However, the weight gain associated with SUs is simi-
lar to that caused by pioglitazone [24] and less than that
caused by insulin [18].

In a randomized, parallel group, open-label, multicenter
16-week clinical trial that compared efficacy and safety of
repaglinide monotherapy and nateglinide monotherapy in
type 2 diabetes patients previously treated with diet and exer-
cise [26], final HbAlc levels were lower for repaglinide
monotherapy than nateglinide monotherapy (7.3 % vs.7.9 %,
respectively), P=0.002. Mean weight gain at the end of the
study was 1.8 kg in the repaglinide group and 0.7 kg in the
nateglinide group [26].

In a head-to-head comparison over 1 year, repaglinide
caused less weight gain than glyburide in pharmacotherapy-
naive patients, but the difference was nonsignificant [23].
Nateglinide in combination with metformin induced more
weight gain than metformin used alone after 24 weeks of
treatment [27], and a published meta-analysis confirmed
that patients on nateglinide gained weight in comparison to
metformin [28]. Given the insulin-inducing mechanism of
action of meglitinides, it is not surprising that they induce
weight gain.

Insulin secretagogue-induced weight gain may be related
to decreased glycosuria, increased food intake to compensate
for hypoglycemia, and/or regular snacking for prevention of
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hypoglycemia [7]. In the UKPDS study, 27.8 % of patients
treated with glibenclamide monotherapy had hypoglycemic
episodes in comparison to 1.2 % in those treated with diet
only [29].

Thiazolidinediones

Thiazolidinediones (TZDs) improve insulin sensitivity and
promote differentiation of fat cells through their effect on
peroxisome proliferator-activated receptor gamma (PPAR-y)
[30,31]. They are antidiabetic agents that reduce insulin resis-
tance in peripheral tissues and decrease hepatic blood glu-
cose production. When PPAR-y receptors are activated by a
TZD, the expression of insulin-dependent glucose
transporters, GLUT-4, is enhanced, followed by an upregula-
tion of genes involved in the transport and synthesis of fatty
acids [32, 33]. They act as a central regulator of adipose dif-
ferentiation, promoting the production of small, more insulin-
sensitive fat cells. They also act via other factors, such as
increasing adiponectin and decreasing free fatty acids and
TNF-a [33]. Their effect on glycemic control is more durable
than metformin and SUs [34].

Weight gain has been identified as a class effect of TZD
therapy [35] in several randomized, double-blind, placebo-
controlled studies. The Diabetes Outcome Progression Trial
(ADOPT) compared the efficacy of rosiglitazone, glyburide,
and metformin in recently diagnosed patients with type 2
diabetes [34]. Patients treated with rosiglitazone gained sig-
nificantly more weight than those treated with either metfor-
min or glyburide [34]. Over 4 years, the rosiglitazone arm
gained in average 2.5 kg [34]. Although their waist circumfer-
ence also increased significantly, their waist-to-hip ratio did
not change. The Diabetes Reduction with Rosiglitazone and
Ramipril Medications (DREAM) trial [36] was conducted in
a population with impaired glucose tolerance or impaired
fasting glycemia. Rosiglitazone was compared with placebo
over a 3-year period and reduced incident type 2 diabetes by
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60 % and increased the likelihood of regression to normogly-
cemia [36]. Patients randomized to rosiglitazone gained an
average of 3.3 kg over 36 months. Of note, compared with
placebo, patients on rosiglitazone had a significant decrease
in the waist-to hip ratio, with a significant increase in hip cir-
cumference, suggesting weight gain occurred peripherally as
opposed to centrally [36], possibly contributing to improved
insulin sensitivity. Weight gain was also observed in studied
with pioglitazone. In a 23-week randomized, double-blind
clinical trial, pioglitazone used as monotherapy was associ-
ated with 1.35-kg weight gain in comparison to placebo
-1.87 kg (p<0.001) [37,38]. Similar effect on body weight was
seen when pioglitazone was used in combination with met-
formin [39], SUs [40], or insulin [41]. In a 56-week random-
ized clinical trial, pioglitazone induced similar weight gain to
glyburide, but it resulted in lower incidence of hypoglycemia
and cardiac events [24]. After 104 weeks of adding piogli-
tazone to oral antidiabetic drugs in poorly controlled patients
with type 2 diabetes, an average 3-kg weight gain was
observed [42]. In one study, pioglitazone added to insulin for
24 weeks induced an average 3 kg of weight gain [43]. TZDs
induced less weight gain when combined with metformin [44].
Weight gain was more prominent in patients on higher doses
of TZDs and in patients with higher body mass index (BMI)
at baseline.

The mechanism of weight gain with TZDs, although not
totally clear, could be related to enhanced differentiation of
newer fat cells through their effect on PPAR-y receptors in
the adipose tissue [30, 45]. In a randomized, double-blind,
placebo-controlled trial, pioglitazone increased subcutaneous
but not visceral fat over 24 weeks of intervention [46].

Insulin

Type 2 diabetes is a progressive disease characterized
by a gradual decline of beta-cell function over time [47].
Not surprisingly, most type 2 diabetes patients eventu-
ally need insulin therapy for the control of hyperglycemia.
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However, insulin initiation is often delayed despite dete-
riorating glycemic control on oral hypoglycemic drugs. In
the Diabetes Attitudes, Wishes, and Needs (DAWN) study,
insulin therapy was delayed until absolutely necessary [48].
Reluctance to prescribe insulin is generally for concerns of
hypoglycemia and weight gain, which become a psychologi-
cal barrier [49]. Insulin-associated weight gain is related to
improved glycemic control and insulin dosage [7]. Weight
gain is on average 2-3 kg over a 6- to 12-month period and
is more limited with combination therapy than when used in
monotherapy or with added metformin [50]. Some forms of
insulin may cause less weight gain than others, and timing of
injection and the regimen used may influence the amount
gained. For example, NPH insulin, given in a single evening
dose in combination with oral antidiabetic agents, induced
less weight gain than four other regimens that included NPH
insulin [51]. Similarly, combining bedtime NPH insulin with
SUs has less impact on body weight than combining it with
premeal short-acting insulin [52].

Insulin glargine and insulin detemir have a relatively
delayed and prolonged absorption time and, therefore, a
more predictable glucose-lowering effect compared with
NPH insulin [53]. In comparison to NPH insulin, glargine
induced significantly less weight gain in patients with type 1
diabetes after 16 weeks [54]. A similar observation was seen
in patients with type 2 diabetes mellitus after 28 weeks [55].
However, the difference between the two insulin formu-
lations was not seen after 52 weeks of intervention [56].
Treating to target in type 2 diabetes or 4 T [57], a 3-year
open-label, multicenter trial evaluated 708 patients with
suboptimal HbAlc on metformin and SU therapy. Patients
were randomly assigned to receive biphasic insulin aspart
twice daily, prandial insulin aspart three times daily, or basal
insulin detemir once daily (twice if required). SU therapy
was replaced by a second type of insulin if hyperglycemia
became unacceptable during the first year of the study
or subsequently if glycated hemoglobin levels were more
than 6.5 %. Outcome measures were HbAlc, the propor-
tion of patients with HbAlc of 6.5 % or less, the rate of
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hypoglycemia, and weight gain. Median HbA1c was similar
for patients receiving biphasic (7.1 %), prandial (6.8 %), and
basal (6.9 %) insulin-based regimens (P=0.28), and weight
gain was observed in all three groups; however, the mean
weight gain was higher in the prandial group than in either
the biphasic group or the basal group [57]. Detemir induces
less weight gain than other insulin preparations. In a large
trial of >10,000 participants with type 1 and type 2 diabetes,
weight did not change significantly from baseline after 14.5
weeks [58]. In a 52-week randomized, open-label, multina-
tional trial, detemir induced less weight gain in comparison
to glargine [59]. In a different study, detemir induced less
weight gain compared to NPH insulin after 24 weeks [51]. It
is not clear why detemir induces less weight gain than insulin
comparators, although the associated frequency of hypogly-
cemia might be one reason. In comparison to NPH, detemir
caused less hypoglycemia [60]; hence, there was reduced
defensive snacking to prevent hypoglycemia [61]. Additional
proposed mechanisms as potential contributors are the ana-
bolic effects of insulin and increased lipogenesis in muscles
and adipose tissues, the attenuation of insulin-evoked satiety
leading to increased food intake [7], and enhanced lipogen-
esis due to loss of first-pass effect of subcutaneously injected
insulin in contrast to endogenously secreted into portal cir-
culation [7].

Conclusion

Weight gain may be a barrier to achieving tight glycemic
control and may further aggravate the cardiovascular risk
characteristic of type 2 diabetes. This is particularly
problematic with insulin and insulin secretagogues.
Thiazolidinediones are strong insulin sensitizers, but they
generally cause significant weight gain. During weight man-
agement, their dose should be reduced but not discontin-
ued, although newer therapeutic agents that are weight
neutral or have the potential of weight reduction are
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generally preferred. Insulin detemir appears to reduce the
risk of weight gain compared with NPH and glargine insu-
lin. Metformin in combination therapy appears to offset to
some extent the effects of weight gain of insulin and insulin
secretagogues.

Editorial Comment

This chapter describes the unfortunate and damaging
weight gain induced by some popular glucose-lowering
agents. The fact that agents exist that attenuate weight
gain, or are weight neutral, or even weight loss inducing
makes the use of more primitive agents all the more
troubling.

Most people with type 2 diabetes are overweight or
obese; furthermore, iatrogenic weight gain is problem-
atic with traditional glucose-lowering drugs. The use of
drugs that induce dangerous, inconvenient, and demor-
alizing weight gain is unfortunate in an era where alter-
native therapies exist. Of the total costs surrounding
diabetes, only 6.1 % is spent on glucose-lowering agents,
whereas 86 % is spent on the consequences of using the
wrong drugs — the costs of blood monitoring, hypos,
hospital admissions, GP visits, etc. A small increase in
direct drug costs equates to a large financial saving in
overall spending.

Liraglutide, in combination with metformin, has been
shown to induce weight loss of 2.6-2.9 kg for a 1.2-mg
dose, and 2.8-3.4 kg for a 1.8-mg dose after 26 weeks.
Liraglutide is currently being investigated at a dose of
3.0 mg in nondiabetic patients, purely as a weight loss
agent, and has already been assessed against orlistat,
displaying a superior weight loss of 7.2 kg compared
to 4.1 kg, with 76 % of subjects, compared to 44 %
losing >5 % of body weight. Exenatide demonstrates
significant weight loss — up to 5.3 kg after 3 years of
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treatment. Albiglutide, semaglutide, and lixisenatide
are novel GLP-1 mimetics currently being studied and
demonstrate various degrees of weight loss.

DPP-4 inhibitors — the gliptins — are deemed weight
neutral, although, like metformin, weight loss is not
unexpected when it occurs.

Dapagliflozin, a recently launched renal SGLT-2
inhibitor, inhibits glucose reabsorption in the renal
proximal tubule, allowing significant excretion of glu-
cose in the urine. In trials, it induced weight loss of
around 3 kg, sustained at 102 weeks compared to pla-
cebo, and primarily accounted for by reductions in
total-body fat mass and in visceral and subcutaneous
adipose tissue. More agents in the same class, including
canagliflozin, are under development.

In the current climate of newer glucose-lowering
agents being available on formulary, which are not
problematic in terms of weight gain, given that diabetic
subjects are almost certain to exhibit excess weight,
extra consideration should be given to these “weight-
friendly” compounds.
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Chapter 33

Tipping the Scales of Truth:
Why the Energy Balance
Equation Is a Dangerous Lie

Damian Edwards

Calories in, calories out. Energy in, energy out. Simple, isn’t
it? Apparently, the more we eat and the less we exercise, the
more weight we gain. So if we want to get rid of some weight,
we have two choices — eat less or exercise more.

For too long now we have accepted the Energy Balance
Equation as the principal tool with which to tackle obesity.
We have focused our efforts firmly upon the idea that
“A person needs to be in ‘energy balance’ to maintain a
healthy weight — that is, their energy intake (from food)
should not exceed the energy expended through everyday
activities and exercise” [1].

Blindly, we sold the Energy Balance Equation to obese
clients and naively assumed that it was all we needed to
encourage smaller portions and more activity. Arrogantly, we
paraded this equation as a fact so obvious that if only people
could follow its inescapable logic, then they would be slim,
healthy, and happy.

In truth, only one fact is glaringly obvious — that in the
“Fight against Fat,” our insistence on the Energy Equation
has failed. Focusing on the math, we have missed the human-
ity. Despite its “inescapable logic,” the Energy Equation has
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become a dangerous lie — oversimplified, inadequate, and
misleading, addressing none of the important cognitive and
behavioral questions:

e WHY do we overeat?
e WHAT does food mean to us?
e HOW do we change our relationship with food?

Cogent, academic articles have argued that “Increasing
obesity in the face of decreasing food intake can only be
explained if levels of energy expenditure have declined faster
than energy intake, thus leading to an overconsumption of
energy relative to a greatly reduced requirement” [2].

Can obesity really be reduced to a mathematical formula?
Can increasing obesity “only be explained” in terms of energy
and/or metabolism? The same author states, “Escalating rates
of obesity are occurring in a relatively constant gene pool and
hence against a constant metabolic background” [2].

Civilized societies are getting heavier, and obesity is an
epidemic that is spreading across all levels of society [3]. Not
just the disadvantaged, also financially fortunate individuals
are failing, trapped in unhealthy snacking patterns, yo-yo
diets or the latest destructive fad, despite access to the foods
and facilities for a healthier lifestyle.

So why are we getting fatter not fitter? Why are we witness
to an obesity epidemic in the UK that “threatens to bankrupt
the healthcare system” [4] because it is “out of control, and
none of the measures being undertaken show signs of halting
the problem, let alone reversing the trend” [4].

The fault is that we have promoted a lie that continues to
mislead both professionals and public alike. Obsessed with
energy balance, we have overlooked the real issues around
behavior, psychology, emotion, and self-esteem. We have
focused on food and asked our patients to do the same,
reducing the complex psychosocial conundrum of hyperphagic
behavior to a childish calorie-counting exercise. It is an insult
to our patients and an embarrassment to the medical
profession.

The deeper human truth is just as clear but a damn sight
less convenient: In the fight against obesity, at an individual or
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societal level, the solution has less to do with WHAT we eat
and more to do with what we THINK and FEEL when we eat.

We do not overeat because we are hungry — we overeat
because we are sad, lonely, frustrated, unfulfilled, angry, and
hurt. We reach for food because we have been taught to
believe that it will comfort us. Yet the proof is in the pudding
— we are getting fatter and not happier. Depression, like obe-
sity, is also on the increase. Why? The answer is this: We can
never get enough of what we don’t really want — and food is
not really what we want.

When we reach for food in an attempt to satisfy deep
human emotional needs, we will always fail. If we eat out of
loneliness, food is no kind of companion. If our job is stress-
ful or we are unhappy in a relationship, things will be just
the same after that burger. Our lives are not less miserable
when we overeat. Emotional eating solves no problems but
causes many.

One Cochrane Review concluded that people who are
overweight or obese benefit from psychological interven-
tions, particularly behavioral and cognitive-behavioral strate-
gies [5].

Yet what are we still teaching the people we are suppos-
edly helping? Calories in, calories out. Simple! Just eat less and
exercise more — Next!

Remember the old joke about the guy who visits the
doctor and, when asked what is wrong, he raises his arm high
and explains: “Doctor, it hurts when I do this.” The doctor
looks at him drily and replies: “Then don’t do it.” Our insis-
tence on the glib, uncomplicated retort of “Eat less and exer-
cise more” is just as unhelpful. The Energy Equation is at best
naive and, at its worst, it is the sticking plaster of jaded, over-
worked staff under pressure of ever shorter appointments,
pushed to reduce human behavior to “quick and easy”
answers that simply never work.

We need to tackle obesity at its root — applying principles
from behavioral and cognitive behavioral therapies to
understand why we eat and how we can change. We ought to
be addressing the psychology that underpins overeating. This
can be achieved without becoming bogged down in analysis,
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simply by teaching obese patients strategies for stress man-
agement and improving self-esteem. Fundamentally, we need
to teach better beliefs about food.

At the same time, we need to address the behavioral
“nudges” that trigger unhealthy levels of eating. In the UK, for
example, we could lobby McDonalds for ONE simple change
that would affect a nation — to ask: “Would you like fruit with
that?’ adding an apple or orange to their latest tray load.

More than anything, though, we need to stop lying to
people and pretending that tackling obesity is simply an
Energy Equation, because it hurts our patients and our
profession when we do that — so let’s not do it.
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Chapter 34
OTC Slimming Aids

Terry Maguire

Introduction

Over-the-counter (OTC) slimming aids are claimed to act by
either one or all of the following mechanisms:

1. Increase satiety

2. Decrease absorption

3. Increase fat oxidation, increase metabolic rate, or reduce
lipogenesis

Most products are unlicensed; therefore, health care
professionals know little about them. In a UK survey of 75
community pharmacies, it was found that 72 % of pharmacies
sold one or more of these products, yet pharmacy staff
received no training in their use [1]. In another survey of 460
pharmacy customers, 20 % said that they had tried an OTC
weight-loss product. Some 60 % thought that an assessment
of weight and height should be taken before supply of these
products is made [2].
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OTC slimming aids are generally formulated to look like
a medicine — a capsule, a tablet, or a patch, giving the
impression of a medically effective product. They are priced
to be expensive and, therefore, desirable. Placement of prod-
ucts is mostly in pharmacies and other health outlets. For this
reason, pharmacists particularly must consider the implica-
tions of stocking and selling such products [3]. Manufacturers
are creative in overcoming restrictions on making medical
claims. This is often done using personal testimonies used to
convince others of the product’s efficacy. However, some
products use a loophole within European medicine regula-
tions and are registering their products as “a medical
device.”

OTC Diet Aid Products

With the exception of Alli, which contains the licensed drug orli-
stat and which is available OTC in the USA and Europe and for
which there is good evidence of safety and efficacy, there is little
evidence that other OTC slimming aids work. An Zassessment
of the current published evidence for the efficacy and safety of
the ingredients of popular OTC slimming products is given in a
number of review articles published elsewhere [4-7].

Sympathomimetic Amines

Ephedra sinica, phenylpropanolamine, Ma Huang (ephedra),
and ephedrine were widely used in OTC slimming aids.
Ephedrine and caffeine are effective in reducing body
weight. The most rigorous review [7-9] concluded that E.
sinica and ephedrine promote a modest short-term weight
loss of about 0.9 kg/month greater than placebo. However,
efficacy was associated with a threefold increase in side
effects that included psychiatric events, gastrointestinal
events, heart palpitations, and a dose-related increase in
blood pressure. The FDA banned these products for this pur-
pose in 2000.



Chapter 34. OTC Slimming Aids 285

Chitosan

Chitosan is a cationic polysaccharide and is derived from the
shells of mainly crabs and shrimp. It has a highly adsorptive
surface and for this reason is promoted as a “fat blocker.”
Chitosan can reduce body weight in animals; a small number
of studies in humans support this, but most suffer from poor
methodology. The evidence indicates that there is considerable
doubt that chitosan is effective [5].

Hoodia Gordonii

Claimed to work as an appetite suppressant, manufacturers
of products containing Hoodia claim it to be the first truly
effective weight management product. Hoodia is derived
from the cactus Hoodia gordonii, which grows in the Kalahari
Desert. An active ingredient, P57, has been isolated, but stud-
ies on this have yet to be published.

Chromium Picolinate

Chromium is involved in carbohydrate and fat metabolism.
Since chromium can enhance insulin sensitivity, decrease
circulating insulin levels, and improve glucose tolerance, it
has been theorized that it could increase satiety, improve
body composition (ratio of lean to fat tissue), increase basal
metabolic rate, and reduce body weight. There currently is no
evidence to support this.

L-Carnitine and Acetyl-L-Carnitine

L-Carnitine is a cofactor in cellular fat oxidation, and in obesity
fat oxidation is reduced due to a reduction in L-carnitine
enzyme-related activity. For this theoretical reason, L-carnitine
is promoted as a “fat burner.” There is little if any evidence to
support its efficacy in obese or overweight humans [4].



286  T. Maguire

Green Tea

Green tea contains catechin polyphenols, which have been
shown to inhibit COMT, the enzyme responsible for the
degradation of noradrenaline. Since noradrenaline has an
important role in the control of thermogenesis, basal meta-
bolic rate, and fat metabolism, it has been theorized that
consumption of green tea might contribute to weight loss.
Work in rats has demonstrated weight loss, but this is restored
once supplementation is stopped. Tea catechin has been
shown to cause appetite loss, which might be the route by
which the weight loss is affected.

Conjugated Linoleic Acid

Studies in rodents have demonstrated a reduction in body fat
and body weight when animals were treated with CLA supple-
ments. For this reason, conjugated linoleic acid (CLA) supple-
ments have been promoted OTC as a weight-loss aid. However,
there is little evidence that CLA supplements reduce body
weight or body fat in humans. More worryingly, studies in
rodents have shown that supplementation is associated with liver
hypertrophy and insulin resistance, and this must be of concern
to anyone wishing to use CLA supplements. Notwithstanding
this, no human trials to date have demonstrated these adverse
events even in higher than normal doses [4].

Hydroxycitric Acid

Hydroxycitric acid is obtained from extracts of Garcinia cam-
bogia and has been shown to inhibit the citrate cleavage
enzyme and suppress de novo fatty acid synthesis and food
intake. In this way, it is theorized that it decreases body
weight gain.

Whereas a number of studies in humans support the effi-
cacy of HCA in weight loss, all studies suffer from significant
methodological deficiencies that question the relevance of
the findings [6].
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Non-starch Polysaccharides (Fiber)

Based on the F-Plan diet theme, fiber-based products increase
satiety and so reduce energy intake. Where this has been shown
to happen, for example, in the context of the F-Plan diet, the
amount of fiber needed to support and maintain weight loss is
larger than the amount normally provided from fiber supple-
ments, and there exists no evidence that these supplements can
induce significant weight loss in the long term [4].

Lecithin

Lecithin is a phospholipid found in egg yolks, liver, peanuts,
and soya beans. Lecithin is thought to prevent the deposition
of fat in fat cells. A well-conducted Swedish study looking at
the effect of lecithin supplementation and its effect on weight
did not show any significant benefits in weight loss.

Guarana and Yerba Mate

Yerba mate (Ilex paraguariensis) is an evergreen tree that is
native to South America. It is often combined in OTC weight
loss preparation with guarana (Paullinia cupana).

Both these plants are sources of stimulant chemical agents —
caffeine and xanthine, respectively. There is some evidence
that extracts from these plants that are very high in caffeine
have been able to prolong gastric emptying time. However,
there is little evidence that, as stimulants, they are effective in
raising the body’s basal metabolic rate to such a degree as to
cause weight loss [3].

Hydroxymethylbutyrate

Hydroxymethylbutyrate (HMB) is a metabolite of leucine
that has been shown to have anti-catabolic action through
inhibiting protein breakdown. Products containing HMB are
primarily targeted at body builders who wish to change body
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composition and improve muscle mass. There is some evi-
dence to support this outcome, but the few trials that are
published have methodological problems; therefore, more
studies are required.

Pyruvate

Pyruvate is created in the body through glycolysis.
Supplementation with pyruvate seems to enhance exercise
performance and improve measures of body composition.
There exist two randomized controlled trials involving
patients with BMI of 25 or greater, but neither showed any
greater effect on weight compare to placebo, so the conclu-
sion is that pyruvate as an aid to body-composition changes
and weight loss is weak.
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Chapter 35

Overcoming Sloth

Fred Turok

The Epidemic

The physical inactivity pandemic is now a public health prob-
lem on the same scale as smoking, poor nutrition, and alcohol
use and therefore needs a similarly robust approach.

The time to debate is over; the time to act is now.

The cost of physical inactivity in England alone has been
estimated at £8.2 billion a year, and the role that physical
activity can play in the prevention and management of
chronic disease is well understood. Physical inactivity is the
fourth leading risk factor for global mortality (6 % of deaths
nationally). Conversely, physical activity reduces the risk of
major noncommunicable disease, including coronary heart
disease (CHD), hypertension, type 2 diabetes, and some
cancers by up to 50 %, and also improves mental well-being
and general quality of life. Despite these stark statistics,
which point at the dangers of our currently sedentary
lifestyles, levels of physical activity are inexcusably poor.
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Based on recent research in England [1], only 39 % of men
and 29 % of women aged 16 and over met the Chief Medical
Officer’s (CMO) minimum recommendations for physical
activity in adults, and the percentages of both men and
women who met the recommendations generally decreased
with age. When based on accelerometer reporting, these per-
centages fell to only 6 % of men and 4 % of women. Even on
the self-reported measure, 27 million people in England
alone are not sufficiently active to benefit their health.

The associated cost of this inactivity is becoming burden-
some on the National Health Service and will continue to do
so as the population gets fatter and sicker due to sedentary
behavior. On a simple scale, an inactive person spends 38 %
more days in hospital than an active person and has 5.5 %
more family physician visits, 13 % more specialist services,
and 12 % more nurse visits than an active individual. At a
time when health services globally are under severe eco-
nomic pressure, these statistics are unacceptable and the
focus must shift to prevention of obesity.

The Response

Action is required on a wide and impactful scale to reverse
this trend before it cripples the country, leading to a “charged
for NHS” and devastating health services worldwide. There is
no simple answer, but what is evident is that people will not
behave rationally even when faced with the facts.

There is no single answer either — flexibility is required to
understand that what might engage a previously active
person to become more active will differ greatly to someone
who has never undertaken any exercise. A pragmatic, robust
approach, using all of the resources that can realistically be
afforded, is needed, meaning that strategies must be
developed, bringing together all stakeholders from business,
community sports participation, volunteering, education,
employment, the medical community, and the digital
community. Such an approach may mean working with
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organizations that perhaps are not traditionally associated
with healthy living, and this may upset some, but the situation
is too grave and too pressing to attempt to please all. Policy
areas such as schools, local communities, workplaces, the
Olympic legacy, and sports participation all require clearly
articulated strategies; for instance, 9.8 % of children enter
primary school as obese, yet twice as many (18.7 %) leave
primary school as obese, therefore clearly articulating the
need for a strategy in this area.

However, this chapter focuses on two issues: getting the
inactive active and using the capacity within big business.

Behavior Change: Physical Activity
Counselling

There are distinct groups within those that do not engage in
regular physical activity — this includes those that are lapsed
exercisers and those long-term inactive who have never been
fully engaged. Barriers, perceived or real, to participating in
physical activity need to be understood and explored before
behavior can be altered sustainably. Recognizing this, the UK
Department of Health commissioned the development, pilot-
ing, and evaluation of “Let’s Get Moving,” a physical activity
behavioral intervention based on motivational interviewing.
This “nudge” approach has proved remarkably successful in
several programs. A pilot undertaken in Essex, England,
in 2011 showed that with a user base of 504 people engaged in
the program, a total 164 million steps were taken, accounting
to 48,000 active hours, 11.2 million kcal, and 69,000 miles
walked. For previously inactive people in danger of develop-
ing chronic diseases related to their lifestyle choices, this was
a significant outcome that showed the scale of impact that
can be achieved by a robust approach to delivering public
health interventions. There are numerous case studies,
research articles, journal entries, and examples supporting the
clear message that a simple discussion with a trained exercise
professional can increase activity levels in an individual who
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has never previously engaged in physical activity. This is a
low-cost, low-intensity but high-yield intervention that should
be made widely available within the UK and beyond; in other
words, every GP surgery should have an exercise professional
capable of delivering such an intervention.

Pragmatism: Powerful Brands
and Responsible Employers

While the “Let’s Get Moving” approach is an effective tool
to combat inactivity among those most at need within local
communities, it cannot be relied upon alone. Realistically, the
scale of the problem is such that ways must be found of
reaching the most amount of people in the most effective
manner.

The role of business should not be overlooked — businesses
reach millions of people through their brands and products
every day, and they employ millions of people who sit at their
desks all day every day. Between the consumers and staff that
engage with business on a daily basis, it is clear that these
organizations have a responsibility and a duty to act as a
vehicle to promote well-being and, in particular, physical
activity.

The Department of Health in the UK is setting examples:
In 2010 it launched the Responsibility Deal, which seeks to
find a societal response to the societal epidemic of unhealthy
lifestyles. The Physical Activity Network of the Deal aims to
create partnerships and pledges between business and physi-
cal activity providers in a bid to increase levels of physical
activity across the country. Organizations signing up to the
Responsibility Deal commit to taking action voluntarily to
improve public health through their responsibilities as
employers as well as through their consumer propositions
and their community activities.

The result is that more than 220 organizations have
already signed up and are delivering projects to increase the
physical activity levels of their consumers and staff. There are,
of course, criticisms and questions about to this approach.
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Are all these organizations doing this purely out of
altruistic motives? Definitely not.

Could some of the products on offer from these organiza-
tions be classed as unhealthy? Undeniably.

Is it palatable to have these organizations take credit for
doing something positive when they make money from
unhealthy products? Potentially not.

Should we be legislating instead? Maybe.

A final question: Given the urgency of the situation and
the scale of the epidemic that worsens every day, do we have
a choice?

Absolutely not.
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