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                      The occurrence of obesity in an individual

                                or in populations is a result of combinations

                      of factors at multiple levels of influence

 Key insights

The occurrence of obesity in an individual or in a population is 

the result of a combination of factors acting at multiple levels. 

The simultaneous increase in obesity around the world appears 

to be driven by changes in the global food supply, which is of-

fering more processed, affordable and nutrient-dense foods. 

This, in combination with sociocultural, environmental and 

economic factors, affects eating behavior and physical activity. 

These multifactorial drivers of obesity suggest the need for in-

terventions that reset the environmental and societal norms, to 

facilitate healthy behaviors. 

 Current knowledge

During the 28-year period from 1980 to 2008, the worldwide 

prevalence of obesity has nearly doubled. In 2008, an estimated 

1.5 billion adults had a body mass index (BMI) of 25 or more, 

and of these, around 500 million are considered obese. No lon-

ger an affliction of the wealthy, obesity has risen dramatically 

in developing countries and, furthermore, is becoming increas-

ingly prevalent in children and adolescents. 

 Practical implications

The most recent classification of overweight adults by the WHO 

applies BMI cutoff points as the universally accepted measure 

of degree of overweight. However, these measures need to be 

tailored for specific populations: for example, at a given BMI, 

Asians may have vastly different levels of fatness and a distinct 

fat distribution compared to Caucasians. Research has suggest-

ed that abdominal fat distribution needs to be taken into ac-
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The management and prevention of obesity requires action at many 

levels.
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Political commitment

Securing resources to
implement policies

Putting in place the
appropriate support services

Evaluating progress and
outcomes to inform

policy makers
Obesity

count for an accurate classification of overweight and obesity 

with respect to actual health risks. Effective treatment for obe-

sity employs a combination of lifestyle intervention and, when 

appropriate, additional medical therapies such as medication 

and bariatric surgery.
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the health and quality of life of people and adds consider-

ably to national health-care budgets. Intersectoral action to 

manage and prevent obesity is urgently required to reverse 

current trends.  © 2015 S. Karger AG, Basel 
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 Abstract 

 The prevalence of obesity is increasing at an alarming rate in 

many parts of the world. About 2 billion people are over-

weight and one third of them obese. The plight of the most 

affected populations, like those in high-income countries in 

North America, Australasia and Europe, has been well publi-

cized. However, the more recent increases in population 

obesity in low- and middle-income countries that are now 

increasingly being observed have been less recognized. 

Based on the existing prevalence and trend data and the ep-

idemiological evidence linking obesity with a range of phys-

ical and psychosocial health conditions, it is reasonable to 

describe obesity as a public health crisis that severely impairs 
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 Key Messages 

 • At least one third of the world’s adult population are 

either overweight or obese. 

 • The prevalence is generally lower but increasing faster 

in low- and middle-income countries than in high-

income countries. 

 • Preventative measures should consider addressing 

the upstream drivers of obesity. 
 Global Prevalence of Obesity 
 Over the last three to four decades, overnutrition and 

obesity have been transformed from relatively minor 
public health issues that primarily affected the most afflu-
ent societies to a major threat to public health that is being 
increasingly seen throughout the world. The plight of the 
most affected populations, like those in high-income 
countries in North America, Australasia and Europe, has 
been well publicized. However, the more recent increases 
in population obesity in low- and middle-income coun-
tries that are now increasingly being observed have been 
less recognized.

  Two relatively recent papers documented the global 
prevalence of obesity  [1, 2] . The Global Burden of Meta-
bolic Risk Factors of Chronic Diseases Collaborating 
Group analyzed data from 199 countries and territories 
and 9.1 million adults with respect to the prevalence of 
overweight and obesity between 1980 and 2008  [1] . Dur-
ing that 28-year period, the prevalence of obesity nearly 
doubled worldwide. In 2008, about 1.5 billion adults were 
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estimated to have a body mass index (BMI) of 25 or more 
(about 34%). Of these, 500 million were considered obese 
(about 10% in men and 14% in women).

  In 2008, the highest rates of obesity in women were 
observed, in descending order of magnitude, in Southern 
Africa, North Africa and the Middle East, Central Latin 
America, North America (US and Canada) and Southern 
Latin America. In men, the top 5 regions were North 
America (US and Canada), Southern Latin America, Aus-
tralasia, Central Europe and Central Latin America. Note 
that many of these regions comprise low- or middle-in-
come countries.

  More recently, the analyses for the Global Burden of 
Disease Study 2013  [2]  further documented that world-
wide, the proportion of adults with a BMI of 25 or great-
er increased between 1980 and 2013 from about 29 to 37% 
in men and from about 30 to 38% in women. These esti-
mates are slightly higher than those calculated by Finu-
cane et al.  [1] . The estimates by Ng et al.  [2]  may reflect 
further increases between 2008 and 2013, but this may 
also be due to methodological differences between the 
two studies. In adults, the estimated prevalence of obesity 
exceeded 50% in men in Tonga (Polynesia) and in wom-
en in some countries in the Middle East, Polynesia and 
Micronesia. Since 2006, the increase in adult obesity 
seems to have leveled off in several high-income coun-
tries, but the incidence generally remains higher than in 
most low- and middle-income countries.

  In the analyses for the Global Burden of Disease Study 
 [2] , estimates were also made of the global prevalence of 
overweight and obesity in children and adolescents. Ng et 
al.  [2]  showed that among children and adolescents in 
developed countries, the prevalence in 2013 was high; 
about 24% of boys and 23% of girls were either overweight 
or obese. In general, the prevalence of overweight and 
obesity had increased considerably since 1980. There 
were, however, large differences in the prevalence of obe-
sity and secular trends. The prevalence of overweight and 
obesity had also increased in children and adolescents in 
developing countries, from about 8% in 1980 to 13% in 
2013 for boys and girls.

  Ng et al.  [2]  estimated that in 2013, more than 2 billion 
people in the world were overweight or obese and about 
671 million of them were obese.

  About 25 years ago, obesity was considered to be par-
ticularly a problem of high-income countries. In those 
high-income countries, as illustrated by Molarius et al. 
 [3] , an inverse association was seen between obesity and 
socioeconomic status, particularly in women. In contrast, 
in low- and middle-income countries, the prevalence of 
obesity tended to be low and was confined to those with 
relatively high socioeconomic status  [4] . Monteiro et al. 
 [4]  were among the first to show that this was no longer 
true in 2003 and that obesity had also become a problem 
of lower socioeconomic groups, particularly of women in 
middle-income countries. More recently, Dinsa et al.  [5]  
observed that by 2012, the association between socioeco-
nomic status and obesity remained positive for both men 
and women in low-income countries. However, in mid-
dle-income countries, the association varied greatly in 
men and was generally negative in women. In children 
and adolescents, however, obesity remained predomi-
nantly a problem of those with relatively high socioeco-
nomic status in low- and middle-income countries.

  The epidemiology of obesity has for many years been 
difficult to study because many countries had their own 
specific criteria for the classification of different degrees 
of overweight. Gradually, during the 1990s, however, the 
BMI (weight/height 2 ) became a universally accepted 
measure of the degree of overweight, and now, identical 
cutoff points are generally recommended. This most re-
cent classification of overweight in adults by the World 
Health Organization (WHO) is given in  table  1   [6] . In 
many community studies in affluent societies, this scheme 
has been simplified and cutoff points of 25 and 30 are 
used for descriptive purposes. Both the prevalence of a 
very low BMI (<18.5) and of a very high BMI (40 or high-
er) is usually low, in the order of 1–2% or less.

  A WHO expert consultation  [7]  acknowledged that, 
at a given BMI, people from Asian populations may have 
vastly different levels of fatness and a different fat distri-
bution compared to Caucasian populations. This, at least 
in part, may result in similar health risks in Asians at 
lower levels of BMI than in Caucasian populations. The 
consultation concluded that the proportion of Asian 
people with a high risk of type 2 diabetes and cardiovas-
cular disease is substantial at BMIs lower than the exist-
ing WHO cutoff point for overweight (BMI  ≥ 25). How-
ever, available data do not necessarily indicate a clear 
BMI cutoff point for all Asians for overweight or obesity. 
The cutoff point for moderate health risk varies with a 

The proportion of adults with a BMI 
of 25 or greater increased between 

1980 and 2013 from about 29 to 37% 
in men and from about 30 to 38% in 

women.
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BMI of 22–25 in different Asian populations; for high 
risk, it varies with a BMI of 26–31. Because of the large 
variations in associations between BMI and health risks 
in Asian populations, no attempt has been made, there-
fore, to redefine cutoff points for each population sepa-
rately.

  However, the Asia Pacific Cohort Studies Collabora-
tion has proposed that the international classification of 
obesity should be adapted for Asian countries  [8] . They 
indicated that, in Asian populations, overweight should 
be classified as a BMI above 23 and obesity as a BMI of 25 
or higher. If such a classification was applied, the preva-
lence of obesity (BMI  ≥ 25) in Japan would be substan-
tially higher (over 20% rather than 2–3%)  [9] . The global 
prevalence of obesity may, therefore, be vastly underesti-
mated because many people in Asia may be inappropri-
ately classified by their level of BMI.

  Several countries such as China have adopted their 
own cutoff points for the classification of BMI. Xi et al. 
 [10] , for example, defined obesity in China as a BMI 
>27.5. They analyzed data from the China Health and 
Nutrition Survey which was conducted from 1993 to 
2009. The prevalence of obesity increased during this pe-
riod from about 3 to 11% in men and from 5 to 10% in 
women. Similar trends were seen in all age groups and 
regions.

  Not only is the classification of BMI problematic be-
cause of ethnic variations in body composition, but much 
research over the last decade has suggested that, for an 
accurate classification of overweight and obesity with re-
spect to the health risks, one needs to factor in abdominal 
fat distribution as well. Traditionally, this has been indi-
cated by a relatively high waist-to-hip circumference ra-
tio. It has been proposed that the waist circumference 
alone may be a better and simpler measure of the health 
risks associated with abdominal fatness  [11] . In 1998, the 

US National Institutes of Health (National Heart, Lung, 
and Blood Institute) adopted the BMI classification and 
combined this with waist cutoff points  [12] . In this clas-
sification, the combination of overweight (BMI between 
25 and 30) and moderate obesity (BMI between 30 and 
35) with a large waist circumference ( ≥ 102 cm in men or 
 ≥ 88 cm in women) is proposed to carry additional risk 
 [12] . Also, these waist cutoff points may have to be ethnic-
ity specific  [7] .

  Health Consequences of Obesity 
 The increase in obesity worldwide has an important 

impact on health impairment and reduced quality of life 
 [13, 14] . In particular, obesity has an important contribu-
tion to the global incidence of cardiovascular disease, type 
2 diabetes mellitus, cancer, osteoarthritis, work disability 
and sleep apnea. Obesity has a more pronounced impact 
on morbidity than on mortality. Visscher and Seidell  [13]  
predicted in 2001 that disability due to obesity-related 
cardiovascular diseases would increase particularly in in-
dustrialized countries, as patients survive cardiovascular 
diseases in these countries more often than in nonindus-
trialized countries. Disability due to obesity-related type 
2 diabetes, they argued, would also increase, particularly 
in low- and middle-income countries, as insulin supply is 
usually insufficient in these countries. As a result, in these 
countries, an increase in disabling nephropathy, arterio-
sclerosis, neuropathy and retinopathy is expected. In-
creases in the prevalence of obesity will potentially lead to 
an increase in the number of years that subjects suffer 
from obesity-related morbidity and disability  [13] . The 
Global Burden of Disease Study and the WHO have re-
cently documented that obesity is indeed a major con-
tributor to ill-health, disability and mortality in many re-
gions of the world  [15, 16] .

  Prevention of Obesity 
 Adequate management of obesity as a chronic condi-

tion for those who are already obese is important and re-
quires the principles of integrated care for disease man-
agement  [17] . An example of a national approach towards 
the management of obesity is the integrated health-care 
standard for obesity in the Netherlands. This standard 
involves strategies for early detection, diagnosis and treat-
ment of obesity. Following the principles of stepped care, 
the preferred treatment is a combined lifestyle interven-
tion and, when appropriate, additional medical therapies 
such as medication and bariatric surgery can be applied.

 Table 1.  Classification of overweight in adults by the WHO

Classification BMI Associated health risks

Underweight <18.5 Low (but risk of other
clinical problems increased)

Normal range 18.5 – 24.9 Average
Overweight 25.0 or higher
Preobese 25.0 – 29.9 Increased
Obese class I 30.0 – 34.9 Moderately increased
Obese class II 35.0 – 39.9 Severely increased
Obese class III 40 or higher Very severely increased
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Combined lifestyle interventions target physical activity 
as well as diet and include psychological techniques such 
as motivational interviewing and cognitive behavioral 
therapy. The intervention phase, with a focus on behavior 
change and weight loss, is followed by a phase of relapse 
prevention and, if necessary, long-term behavioral and 
weight maintenance support. Implementation of such a 
standard transcends traditional boundaries of conven-
tional health-care systems and health-care professions 
but, instead, focuses on competences of groups of health 
professionals who organize care from a patient-oriented 
perspective  [17] .

  From a public health perspective, a sustainable ap-
proach towards effective prevention is a more affordable 
strategy. In order to adequately prevent obesity, the up-
stream causal factors need first to be identified. Swinburn 
et al.  [18]  have pointed out that the simultaneous increas-
es in obesity in almost all countries seem to be driven 
mainly by changes in the global food supply, which is of-
fering more processed, affordable and effectively market-
ed food than ever before. Energy-dense palatable foods 
lead to overconsumption which, in turn, contributes to 
weight gain and obesity. Factors in the global food system 
combined with local environmental factors result in large 
differences in obesity prevalence between populations. 

Individuals respond to local environmental factors like 
sociocultural and economic factors and the physical en-
vironment ( fig. 1 ). Glass and McAtee  [19]  constructed a 
multilevel model that is useful for addressing the com-
plex, interacting contexts for obesity prevention. This in-
tegrates biological and socioenvironmental (economics, 
culture, social networks and features of the physical envi-
ronment) influences on behaviors such as eating and 
physical activity  [19, 20] .

  The purchase and consumption of foods are influ-
enced by many factors such as price, palatability and hab-
its shaped by culture and ethnicity. These factors interact 
not only linearly but influence each other in many differ-
ent ways. The multilevel model views obesity as a result 
of individuals who interact with each other and with en-
vironmental factors as organisms in an ecosystem. Such 
a systems approach illustrates that a single cause of the 
obesity epidemic is unlikely. It also suggests that the oc-
currence of obesity in an individual or in populations is a 
result of combinations of factors at multiple levels of in-
fluence  [20] . How many people become obese is usually 
a consequence of environmental factors; who becomes 
obese is usually more strongly related to biological (i.e. 
genetic) factors. This lack of one single causal factor also 
implies that single interventions are unlikely to have 
more than only a small overall impact on their own. A 
systemic, sustained portfolio of initiatives, delivered at 
scale, is needed to address obesity prevention. Interven-
tions are needed that rely less on education and personal 
responsibility of individuals but more on changes to the 
environment and societal norms. Such interventions ‘re-
set the defaults’ to make healthy behaviors easier. In a re-
cent report of the McKinsey Global Institute  [21] , it was 
suggested that such interventions should include reduc-
ing default portion sizes, changing marketing practices 
and restructuring urban and educational environments 
to facilitate physical activity. In the report, it was argued 
that ‘no individual sectors in society, whether they are 
governments, retailers, consumer-goods companies, res-
taurants, employers, media organizations, educators, 
health-care providers, or individuals, can address obesity 
on their own’  [21] .

  A combination of top-down corporate and govern-
ment interventions with bottom-up community-led ones 
is most likely to be successful. One of the existing inte-
grated approaches which combine top-down and bot-
tom-up community activities is the EPODE initiative 
 [22] . EPODE (Ensemble Prévenons l’Obésité Des Enfants 
or Together Let’s Prevent Childhood Obesity) is a large-
scale, centrally coordinated, capacity-building approach 

Individual’s
metabolism/

genes

Physical
environment 

Sociocultural
environment

Behavior and
body weight

Economic
environment

  Fig. 1.  Graphic representation of environmental influences inter-
acting with individual biology and the effects on behavior and 
body weight. 
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for communities to implement effective and sustainable 
strategies to prevent childhood obesity. Since 2004,
EPODE has been implemented in over 500 communities 
in 6 countries. This approach is based on four pillars  [22] :

  (1) Political commitment: gaining formal political 
commitment at central and local levels from the leaders 
of the key organization(s), which influence national, fed-
eral or state policies as well as local policies, environments 
and childhood settings;

  (2) Resources: securing sufficient resources to fund 
central support services and evaluation, as well as contri-
butions from local organizations to fund local implemen-
tation;

  (3) Support services: planning, coordinating and pro-
viding the social marketing, communication and support 
services for community practitioners and leaders;

  (4) Evidence: using evidence from a wide variety of 
sources to inform the delivery of EPODE and to evaluate 
process, impact and outcomes of the EPODE program.

  Many countries are now adopting this approach. In 
each country, EPODE combines a top-down and a bot-
tom-up approach. EPODE methodology promotes the 
involvement of multiple stakeholders coordinated at the 
national level (e.g. with endorsement from ministries and 
support from health groups, nongovernmental organiza-
tions and private partners), and the program benefits 
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  Fig. 2.  Methodology of EPODE in the form of a concise logic model covering four critical components: political 
commitment, public and private partnerships, social marketing and evaluation (source: Van Koperen et al.  [23] ; 
reproduced with permission from Wiley Publishers). 
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from a scientific advisory committee (a group of special-
ists and academics from different disciplines)  [22] . Its 
core, however, is a local approach targeting families and 
schools in neighborhoods. Van Koperen et al.  [23]  de-
scribed the methodology in the form of a concise logic 
model ( fig. 2 ) covering four critical components: political 
commitment, public and private partnerships, social 
marketing and evaluation. Such a logic model suggests a 
series of activities and inputs that follow a linear causal 
path, but this is not the case. There are many feedback 
loops in the different stages of the model. The EPODE 
logic model presented here can be used as a reference for 
future and follow-up research; to support future imple-
mentation of EPODE in communities; as a tool in the en-

gagement of stakeholders and to guide the construction 
of a locally tailored evaluation plan.

  Because of the large impact of obesity on population 
health across the world, an effective strategy to prevent 
and manage the epidemic is urgently needed. No single 
country has been able to show a significant decrease in the 
prevalence of obesity as a result of comprehensive poli-
cies. Intersectoral action to manage and prevent obesity 
is urgently required to reverse current trends.
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