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John Wilding and Sumer Aditya’s book has come at a time 
when there is an overwhelming focus on obesity, with hun-
dreds of new and often conflicting analyses relating to its 
significance, ranging from whether there are simple methods 
for assessing body fatness to how much significance should 
be given to the many varied consequences of weight gain. An 
even bigger muddle arises when considering how to manage 
overweight and obese patients, with an extra dimension now 
being added by the recent withdrawal of two potentially very 
valuable drugs which aided long term weight management. 
For any healthcare professional, whether based in primary 
or secondary care, the profusion of specific claims and 
analyses relating to obesity is daunting. This leads to a sense 
of frustration and the subsequent avoidance of obesity as an 
issue that ought to be dealt with as part of general clinical 
care. For all professionals, including doctors, nutritionists, 
dietitians and exercise specialists, as well as the public anx-
ious to understand the issues, there is a further problem in 
that so much of the media’s attention is taken up with quirky 
ideas and isolated findings. On this basis it is no wonder that 
confusion reigns as the epidemic grows worse.

This book has clearly benefited from the authors’ many 
years of practical experience in managing obesity, and in 
teaching both medical students and postgraduates from 
a wide range of disciplines who have been attending the 
annual Liverpool postgraduate course in obesity manage-
ment. The use of multiple diagrams to illustrate the differ-
ent concepts in each chapter clearly comes from hands-on 

experience of how best to communicate what are sometimes 
quite complicated topics. 

The importance of new approaches to obesity man-
agement has clearly gone up the priority list for all those 
involved in health care. This in part stems from the Ministers 
of Health meeting in Istanbul in November 2006, when 
53 nations were called on by the European Region of the 
World Health Organisation to do something practical about 
the economically unsustainable explosion of obesity. For 
the first time, the Ministers not only agreed that preventive 
initiatives were needed, but formally undertook to tackle 
the existing challenge of hundreds of millions of adults and 
children who needed assessment and help in coping with 
their overweight and obesity-related problems. Since then 
new analyses have clearly shown that doctors working with 
additional help can provide by far the most cost-effective 
means of coping with the national health burden. This book 
provides the basis for a new approach to the appropriate 
assessment of the overweight patient and a coherent pro-
gressive approach to improving their care and well-being on 
a long term basis.  Only ten years ago obesity was described 
as the biggest unrecognised public health problem confront-
ing the world: the authors are to be congratulated on provid-
ing a practical book that may help health care professionals 
tackle this major disorder.

Philip James
April, 2011

Foreword
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We are in the middle of twin epidemics of obesity and type 
2 diabetes, which are certainly inter-related. The awareness 
of obesity as a major healthcare concern has grown rapidly 
in the last decade and obesity has been aptly labelled as ‘the 
millennium disease’. Obesity is not only one of the major 
modifiable risk factors for cardiovascular disease and death, 
but also contributes to the development of many other 
serious health disorders such as type 2 diabetes, metabolic 
syndrome, obstructive sleep apnoea, respiratory disease, 
musculoskeletal disease and many common cancers. As well 
as these physical co-morbidities, obesity is associated with 
a significant burden of psychological disease and adverse 
social consequences, resulting in impaired quality of life, 
reduced productivity and additional costs to already over-
burdened health care systems. The cost to society for cur-
rent and future generations is likely to be immense.

Despite the increasing awareness of the seriousness and 
scale of the obesity epidemic, currently available educational 
resources and material available are limited. This atlas has been 
produced with the aim of providing an accessible and practi-
cal summary of the epidemiology, aetiology, complications 
and management of obesity, placed in the context of recent 
scientific and clinical developments, which should be essential 
background information for everyone interested in obesity.  

The initial section describes the common methods of defin-
ing and stratifying obesity and briefly discusses the epidemiol-
ogy of this condition which was initially considered a disease 
of affluent society, but is now recognised to be a universal 
problem, increasingly affecting the developing world and 
lower socio-economic classes. The pathophysiology and aeti-
ology of obesity is complex and multi-factorial; we have dis-
cussed energy balance, appetite regulation, genetic influence 
and the effect of modern lifestyle and environmental factors. 
The growing interests in foetal and infant origins of obesity in 
addition to secondary causes of obesity are also highlighted.

We have discussed the associations and complications of 
obesity which are immense and significant. Over the last few 
decades, body weight has been identified as a major risk factor 
affecting almost all body organs and physiological systems. We 
have summarised some of the latest research in this field, with 
appropriates figures and tables, and also provided references 
for further reading. Obesity management is often difficult and 

needs to be multi-dimensional. We have discussed the role of 
lifestyle modification with details of common types of dietary, 
exercise and behavioural interventions. There has been a 
huge interest in pharmacological treatment of obesity but 
the current options are limited. We have highlighted the past 
experiences and the difficulties in finding an effective yet safe 
therapeutic agent. The risk of adverse effects has limited these 
options and has lead to withdrawal of previously approved 
agents that initially showed great promise. Bariatric surgery, 
although an expensive option with limited availability, has 
become very popular in the last decade and we have discussed 
the types of procedures used in the world today. Long-term 
data about the risks and benefits of each surgery type are pro-
vided, along with details of prognosis and mortality.

Tackling this epidemic requires strategic planning and 
implementation at various levels. We have discussed, in the 
final section, the barriers and solutions to effective care of 
obesity and prevention of this modern, lifestyle-related, 
public health concern. Obviously there is a great deal of 
interest in obesity amongst researchers, clinicians, the phar-
maceutical industry and surgeons to understand the patho-
physiology and consequences of obesity and to develop safe 
and effective treatment of this common disorder. We have 
summarised some of the advances in this area, with particu-
lar interest in future of obesity pharmacotherapy, genetic 
research, functional neuro-imaging and have discussed 
newer bariatric surgical procedures and techniques which 
promise to be more effective and less invasive. 

We hope this atlas will provide up-to-date and easily 
accessible information to people from various disciplines 
who are interested in obesity. The atlas is full of easy to 
understand figures and tables with concise written material 
which will be of use to clinicians, allied health professionals 
and students alike. All sections in the atlas are referenced, 
to easily direct readers towards further reading material 
and recent scientific developments. More work is urgently 
needed to tackle this huge epidemic and we hope this atlas is 
one small step in that direction.

Bhandari Sumer Aditya
John PH Wilding

April 2011

Preface
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5-HT 5-hydroxytryptamine/serotonin
ADA American Diabetes Association
AgRP Agouti-related peptide
AHA American Heart Association
AMI acute myocardial infarction
a-MSH alpha-melanocyte-stimulating hormone
Apo apolipoprotein
ARCN arcuate nucleus
BMI body mass index
BMR basal metabolic rate
BOLD blood oxygen level-dependent
BP blood pressure
BPD biliopancreatic diversion
CART cocaine and amphetamine-regulated 
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CBF cerebral blood flow
CBT cognitive behaviour therapy
CCK cholecystokinin
CDC Centers for Disease Control and 

Prevention
CHD coronary heart disease
CI confidence interval
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CRESCENDO Comprehensive Rimonabant Evaluation 
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CRH corticotrophin-releasing hormone
CRP C-reactive protein
CT computed tomography
CV cardiovascular
CVD cardiovascular disease
DB double-blind
DBP diastolic blood pressure
DEXA/DXA dual energy X-ray absorptiometry
DJB duodenal-jejunal bypass
DMN dorsomedial nucleus
DS duodenal switch
DSM-IV Diagnostic and Statistical Manual of 

Mental Disorders, 4th Edition
DVT deep vein thrombosis
ECS endocannabinoid system

EDJT endoluminal duodeno-jejunal tube
EMA European Medicines Agency
FDA US Food and Drug Administration
FEV1 forced expiratory volume in 1 second
FFA free fatty acid
fMRI functional magnetic resonance imaging
FPG fasting plasma glucose
FTO fat mass and obesity-associated gene
FVC forced vital capacity
GDM gestational diabetes mellitus
GIANT Genetic Investigation of Anthropometric 

Traits study
GFR glomerular filtration rate
GI gastrointestinal/glycaemic index
GIR glucose infusion rate
GLP-1 glucagon-like peptide-1
GLUT4 glucose transporter protein-4
HbA1c glycosylated haemoglobin
HDL high-density lipoprotein
HDL-C high-density lipoprotein cholesterol
HES Hospital Episode Statistics
HF heart failure
HOMAIR homeostasis model of assessment–insulin 

resistance
HR heart rate
HTN hypertension
IARC International Agency for Research on 

Cancer
IASO International Association for the Study of 

Obesity
ICAM-1 intercellular adhesion molecule-1
ICD-10 International Statistical Classification of 

Diseases and Related Health Problems, 
10th Revision

IDF International Diabetes Federation
IGB intragastric balloon
IGT impaired glucose tolerance
IL-6 interleukin-6
INSIG2 insulin induced gene 2
IOTF International Obesity Task Force
IT ileal interposition
ITT intent to treat
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MET metabolic equivalent
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OSA obstructive sleep apnoea
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OTC over-the-counter
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XENDOS XENical in the Prevention of Diabetes in 

Obese Subjects



1

Definition, classification, and 

measurements

Obesity can be defined in simple terms as the excessive 

amount of body fat associated with an increased risk of 

medical illnesses and premature death. It is the result of 

a complex process of undesirable positive energy balance 

and weight gain. Although the total body fat mass is 

important, it is now recognized that the localization 

of excess fat, particularly intra-abdominal and visceral 

fat, has a stronger correlation with risk of diabetes and 

cardiovascular disease (CVD).1 The risk of coexisting 

diseases associated with obesity is also affected by a range 

of factors, including nature of the diet, ethnic group, and 

activity level.

Body mass index (BMI) is a simple index of ‘weight-for-

height’. The calculation of BMI is shown in 1.1. Clinically, 

‘obesity’ is defined as a BMI of ≥30 kg/m2. Overweight is 

defined as a BMI of between 25 and 30 kg/m2 (Table 1.1).

Markers of increased risk are as follows:

1. Waist circumference >102 cm (40 inches) in men and 

>88 cm (35 inches) in women.

2. Weight gain of ≥5 kg since age 18–20 years.

3. Poor aerobic fitness.

4. Certain ethnic groups (e.g. South Asian, Pacific islanders, 

Pima Indians).

Although BMI measurements can sometimes be 

misleading (e.g. muscular individuals, old age, ethnic 

variations), there appears to be a good correlation between 

BMI and the percentage of body fat.4 There is also a strong 

correlation between BMI and mortality (1.2).5

Obesity

Chapter 1

Table 1.1 Classification of obesity in adults according to BMI and risk of obesity-related diseases2,3

Obesity class BMI (kg/m2) Associated risk

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

Normal 18.5–24.9 Normal

Overweight Pre-obese 25.0–29.9 Increased

Obesity I 30.0–34.9 Moderate

II 35.0–39.9 Severe

Extreme obesity III ≥40.0 Very severe

Body Mass Index (BMI) = Weight in kg / Height in metres2

Body Mass Index (BMI) = Weight in pounds ¥ 703 / 

 Height in inches2

1.1 Calculation of BMI.
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In people with a BMI <35 kg/m2, further classification 

based on a combination of BMI and waist circumference is 

useful in identifying those at increased risk of comorbidities 

(Table 1.2).6

The BMI cut-off points used to classify obesity are arbitrary 

along a continuum of increasing risk with increasing BMI. 

However, these associations are based on epidemiological data 

from largely Caucasian populations. In some ethnic groups 

such as the Asia Pacific population, the risk of comorbidities 

and mortality is greater at much lower BMI levels (1.3).7,8 

There is also an increased tendency to accumulate intra-

abdominal fat without developing generalized obesity.9 

Therefore, an alternate classification of weight by BMI 

for adult Asians has been proposed in the World Health 

Organization/International Association for the Study of 

Obesity/International Obesity Task Force (WHO/IASO/

IOTF) Asia Pacific report (Table 1.3).10 It is, however, difficult 

to apply the same cut-off points for all Asian subpopulations 

and several recommendations have been made to identify the 

high-risk groups by the WHO expert consultation.11

In children, adiposity measures are dependent on their 

stage of maturation. Therefore, the BMI in childhood changes 

substantially with age. Several countries use their own age- 

and gender-specific BMI charts; furthermore, the BMI cut-off 

used to define overweight and obesity in children also varies 

by country. A generally accepted cut-off to define overweight 

in children has been a BMI above the 95th percentile on the 

chart appropriate for the child’s gender (Table 1.4). In order 

to facilitate global comparisons of trends in childhood and 

adolescent obesity rates, the IOTF developed standardized 

BMI centile curves that define cut-off points related to age to 

define childhood overweight/obesity (1.4).12
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1.2 Association between BMI and cardiovascular mortality (with permission5).

Table 1.2 Health risk associated with overweight and obesity in adults based on 

BMI and waist circumference6

BMI classification Waist circumference

Low High Very high

Overweight No increased risk Increased risk High risk

Obesity Class I Increased risk High risk Very high risk

For men, waist circumference <94 cm is low, 94–102 cm is high and >102 cm is very high.

For women, waist circumference <80 cm is low, 80–88 cm is high and >88 cm is very high.
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Table 1.3 Proposed classification of weight by BMI in adult Asians10

Classification BMI (kg/m2) Risk of comorbidities

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

Normal range 18.5–22.9 Average

Overweight ≥23

 At risk 23–24.9 Increased

 Obese I 25–29.9 Moderate

 Obese II ≥30 Severe

Additional risk: waist circumference ≥90 cm in men and ≥80 cm in women.

1.3 Risk of diabetes, hypertension, dyslipidaemia or albuminuria according to selected BMI cut-offs in Hong Kong Chinese men (A) and 

women (B) (with permission8).
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1.4 International cut-off points for BMI by sex for overweight and obesity, passing through body mass index 25 and 30 kg/m2 at age 18 

(data from Brazil, Great Britain, Hong Kong, The Netherlands, Singapore and the United States) (with permission12).
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Body composition: body fat content and fat 

distribution

While BMI is useful in classification of obesity, it has 

several limitations; it does not accurately estimate the body 

fat content in all populations or give information about 

fat distribution. Several techniques such as underwater 

weighing (UWW), air displacement plethysmography using 

the BOD POD®, bioelectrical impedance, and dual energy 

X-ray absorptiometry (DEXA) analysis are often used in 

research settings to measure total body fat content, whereas 

imaging using computed tomography (CT) and magnetic 

resonance imaging (MRI) are used to study fat distribution. 

However, most of these are expensive and impractical for 

routine clinical use. Simple anthropometric measurements 

can be used in clinical practice for this purpose.

Anthropometric measurements

Waist circumference

Waist circumference is a simple means of estimating overall 

adiposity and also correlates better with intra-abdominal 

fat content than BMI alone. It is measured (preferably 

after an overnight fast) directly over the skin at the end of 

normal expiration, horizontally, midway between the lower 

costal margin and the iliac crest with the arms relaxed at the 

sides. High waist circumference is associated with increased 

diabetes and cardiovascular (CV) risk independent of BMI, 

age, and ethnicity (1.5, Table 1.5).

Waist-to-hip ratio

This has been used as a further measure of fat distribution. 

Hip circumference is measured horizontally over the widest 

parts of the gluteal region. Waist-to-hip ratio (WHR) is then 

calculated. A WHR >0.95 in men and >0.80 in women is 

said to be indicative of central obesity. Although it correlates 

well with disease risk, the change in WHR is less remarkable 

than waist circumference alone with weight change and is, 

therefore, less useful in clinical practice (1.6–1.9).

Table 1.4 Classification of obesity in children 

(between 2 and 20 years of age)

BMI (kg/m2)

Underweight <5th percentile for age and sex

Normal weight Between 5th and 85th percentile 

for age and sex

Overweight Between 85th and 95th percentile 

for age and sex

Obese ≥95th percentile for age and sex

(A) (B)

Subcutaneous fat

Muscle layer

Intra-abdominal fat

1.5 (A) Measurement of waist circumference and (B) distribution of intra-abdominal fat.
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Abdominal sagittal diameter

Abdominal sagittal diameter is measured as the distance 

between the examination table and the highest point 

of the abdomen, with the subject in a supine position 

(1.10). Although the sagittal diameter shows the 

strongest relationship to intra-abdominal fat mass of all 

the anthropometric measurements, there are currently 

insufficient data to support its general use.

Table 1.5 Adjusted odds ratios for metabolic diseases comparing high versus normal waist circumference 

within different body mass index categories13

Normal weight Overweight Class 1 obese

Men Women Men Women Men Women

Hypertension 2.26 1.87 1.47 2.04 1.09 15.85

Type 2 diabetes 2.16 1.52 1.99 4.07 0.97 14.82

Hypercholesterolaemia 1.31 1.71 1.48 1.43 0.91  2.27

High LDL cholesterol level 1.71 1.67 1.31 1.50 0.71 29.17

Low LDL cholesterol level 0.54 1.93 1.55 1.46 1.80  2.27

Hypertriglyceridaemia 0.93 3.11 1.90 1.90 1.55  2.04

Metabolic syndrome 0.67 1.76 2.13 2.20 2.90 28.60

LDL, low-density lipoprotein.

1.6 Measurement of hip circumference.

High WHR

(≥ 0.95 in men)
(≥ 0.80 in women)

Low WHR

(< 0.95 in men)
(< 0.80 in women)

1.7 Schematic demonstration of ‘apple shaped’ (upper body, android 

or abdominal obesity) and ‘pear shaped’ (lower body, gynoid or 

peripheral obesity) phenotypes based on WHR measurements.
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Measurement of body composition

Skinfold thickness

Subcutaneous fat is measured at several sites using standard 

callipers and can predict total fat mass with reasonable 

accuracy. The commonly used sites are triceps, biceps, 

anterior thigh, sub-scapular, and supra-iliac areas. These 

measurements are age- and gender-specific and can be used 

to predict body density and total body fat. However, they are 

prone to inter- and intra-observer variations and, therefore, 

not recommended for routine clinical use. They can be used 

in research studies along with other measures of adiposity, 

and to monitor progressive changes within individuals.

Bioelectrical impedance

This method is based on the principle that fat is a poor 

conductor of applied current whereas fat-free tissue, due to its 

water and electrolyte content, is a good electrical conductor. A 

small current is passed through the body to measure the body 
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1.9 Association between anthropometric measurements and risk of acute myocardial infarction. Obesity and the risk of myocardial 

infarction in 27 000 participants from 52 countries: a case–control study. (A) Association of BMI and waist-to-hip ratio with myocardial 

infarction risk.

(A)
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1.9 (continued) (B) Risk 

of myocardial infarction 

associated with increasing 

waist circumference and 

hip circumference. (C) 

Association of waist-to-hip ratio 

within BMI categories with 

myocardial infarction risk (with 

permission15).
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(C)

impedance. The bioelectrical impedance analysis of body 

water is used to estimate body fat and fat-free (lean) mass 

(1.11A, B). In spite of several limitations, these techniques 

offer a better estimation of fat content, have less observer 

error than anthropometric measurements, and can be useful 

for monitoring changes within individuals in clinical practice.

Air displacement plethysmography (BOD POD®)

The BOD POD® uses patented ‘air displacement technology’ 

for determining percentage fat and fat-free mass in adults and 

children. The simple,  5-minute test consists of measuring 

the subject’s mass (weight) using a very accurate electronic 

scale, and volume, which is determined by sitting inside the 
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BOD POD® chamber. From these two measurements, the 

subject’s body composition is calculated (1.11C, D).

The BOD POD® consists of the front (or test) chamber, 

where the subject sits, and a reference chamber. A diaphragm 

in the common wall oscillates during testing causing small 

volume changes. The pressure response to these changes in 

volume is measured. This is done by measuring the interior 

volume of the empty BOD POD® chamber, then measuring 

it again when the subject is seated inside. By subtraction, the 

subject’s body volume is obtained.

Once the subject’s mass and volume are determined, 

body density is calculated and the relative proportions of 

fat and fat-free mass are determined. This procedure is 

more user-friendly than UWW, can accommodate heavier 

patients than DEXA, CT, or MRI machines, and there is no 

radiation exposure. However, the equipment is too expensive 

for routine clinical use. A smaller version is available for the 

measurement of body composition in babies and very young 

children (PEAPOD®).

Dual energy X-ray absorptiometry

DEXA uses an X-ray beam with two energy peaks (high 

and low) in combination with a whole body scanner. This 

method is able to differentiate fat mass, fat-free mass, and 

bone mineral mass for the total body or for specific anatomic 

regions through the differential absorption of the high- and 

low-energy X-rays by these various tissues (1.12). There 

is a small radiation exposure, but measurements are very 

precise and reliable. DEXA scanners are widely available in 

healthcare settings as they are frequently used to measure 

bone mineral density to asses the risk of osteoporosis (an 

additional software package is required to assess body 

composition). It is also very useful in the assessment of 

adiposity in children but is not recommended for routine 

clinical use.

Imaging techniques: computed tomography and 

magnetic resonance imaging

These can provide a direct measure of fat distribution, 

typically in the abdominal region (1.13). It is possible to 

discriminate between subcutaneous and intra-abdominal 

deposits (omental, mesenteric, and retroperitoneal), which 

may be associated with independent metabolic effects. 

There is good correlation between the fat areas measured 

in a single CT/MRI slice at the level of L4–L5 with total 

visceral fat volume.16 Magnetic resonance spectroscopy 

(MRS) techniques are now being used to determine visceral 

fat distribution accurately. Their use is limited by availability, 

cost, radiation exposure (CT), and the capacity of machines 

to accommodate very obese subjects.

Multi-compartment models

Classical methods to measure body composition are based on 

the two-compartment model, in which the body is assumed 

to be composed of fat and fat-free tissue. UWW, total body 

water (TBW), bioelectrical impedance, or skinfold thickness 

are all based on the assumption that the composition of 

fat-free mass is constant. However, this is not reliable in 

certain groups such as children, the elderly, and physically 

fit individuals. Multi-compartment models have been used 

to overcome these limitations.

The multi-compartment model used to measure body 

composition requires a combination of measurement 

methods.

1. Determination of total body water by using deuterium 

or 18O-labelled water dilution.

2. Body mass.

3. Body volume by air displacement (BOD POD®) or UWW.

4. Bone mineral content by DEXA.

Abdominal

sagittal

diameter

1.10 Measurement of abdominal sagittal diameter. Abdominal 

sagittal diameter is commonly assessed using a sagittometer 

(i.e. a sliding beam calliper with a ruler). Sagittal diameter 

should be measured at the end of a normal expiration while 

the individual is relaxed and in a supine position. To measure 

sagittal diameter, place one of the callipers under the individual’s 

back and close the other calliper until it touches the highest 

part of the abdomen. The callipers should be perpendicular to 

the ground. The callipers should be snug without indenting the 

individual’s skin.
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Electronics
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complementary pressure
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1.11 (A). Body composition analysers (e.g. Tanita) provide a 

reasonable assessment of body composition by measuring 

bioelectrical impedance. Serial measurements are useful in a 

clinical setting to monitor progress. (B) Example printout from 

the Tanita body composition analyser. (C, D) Measurement of 

body composition using BOD POD
®

.

(D)

(B)

(C)
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Epidemiology

The World Health Organization has agreed a general 

classification of weight, based on BMI (see earlier section 

in this chapter). Lower cut-off points are recommended 

in some populations because of increased disease risk 

at a lower BMI level, but a generalized classification 

allows estimation and comparison of global and regional 

obesity rates. However, the global perspective on obesity 

is very complex and there are several factors that could 

explain the large differences between populations in the 

distribution of BMI:

1. Demographic factors: age distribution; gender; and ethnicity.

2. Socio-cultural factors: educational level; economic status; 

and marital status.

3. Biological factors: parity and family history

4. Behavioural factors: dietary habits; smoking; alcohol 

consumption; and physical activity and lifestyle.

Recent analysis reveals marked disparities in the obesity 

prevalence rates among different countries within regions, as 

well as substantial differences in prevalence of obesity within 

the developing world. Traditionally, obesity was seen as a 

sign of affluence but now, in both developed and developing 

1.12 Using DEXA measurements to calculate body composition.

1.13 (A) MRI image of cross-section of abdomen showing 

distribution of abdominal fat. In the coloured version of the 

same image (B), green = subcutaneous fat and red = intra-

abdominal fat.
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countries, obesity is particularly marked in the lower socio-

economic classes. Throughout the world, women in general 

have a higher prevalence of obesity, but more men are in the 

overweight category.

The prevalence of obesity is increasing at an alarming rate 

in both developed and developing countries. Of particular 

concern is the increase in obesity and overweight rates 

in children. The increase in prevalence of obesity across 

the world seems to be closely related to the increases in 

prevalence of cardiovascular disease, type  2 diabetes, and 

mortality. Obesity could be regarded as ‘The Millennium 

Disease’ and the epidemic may continue to rise, with serious 

health consequences if appropriate action is not taken to 

reverse current trends (1.14–1.21).

Recent estimates suggest that, globally, more than 1 billion 

adults are overweight, and at least  300 million of them are 

obese. Childhood obesity is already epidemic in some areas 

and on the rise in others. World-wide, 22 million children 

<5 years of age are estimated to be overweight. Obesity 

accounts for  2.6% of total healthcare costs in developed 

countries; some estimates put the figure as high as 7%. The 

true costs are undoubtedly much greater, as not all obesity-

related conditions are included in the calculations (1.22).

In summary, obesity can be defined by estimates of body 

‘fatness’, supplemented by measures of fat distribution. 

Obesity is now highly prevalent in most populations and 

predisposes to many common diseases with significant 

associated healthcare costs.

Global Prevalence of Obesity in Adult Males

North America 
USA 31% 

Mexico 19% 

Canada (self report) 17%  

Guyana 14% 

Bahamas 14% 

South Central America 
Panama 28% 

Paraguay 23% 

Argentina (urban) 20% 

Uruguay (self report) 17% 

Dominican Republic 16% 

Africa 
South Africa 10% 

Seychelles 9% 

Cameroon (urban) 5%

Ghana 5%  

Tanzania (urban) 5% 

South East Asia & 
Pacific Region 
Nauru 80% 

Tonga 47% 

Cook Island 41% 

French Polynesia 36% 

Samoa 33% 

Eastern 
Mediterranean 

Lebanon 36% 

Qatar 35%  

Jordan 33% 

Kuwait 28% 

Saudi Arabia 26% 

European Region 
Croatia 31% 

Cyprus 27% 

Czech Republic 25% 

Albania (urban) 23% 

England 23% 

With examples of the top 5 Countries in each Region

% Obese

0-9.9%

10–14.9%

15–19.9%

20–24.9%

25–29.9%

≥ 30%

Self Reported data

1.14 World maps showing prevalence of obesity in (A) men (with permission17).

(A)
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Global Prevalence of Obesity in Adult Females

South East Asia & 
Pacific Region 
Nauru 78% 

Tonga 70% 

Samoa 63% 

Niue 46% 

French Polynesia 44%  

Africa 
Seychelles 28% 

South Africa 28% 

Ghana 20%  

Mauritania 19% 

Cameroon (urban) 14%

South Central America 
Panama 36% 

Paraguay 36% 

Peru (urban) 23% 

Chile (urban) 23% 

Dominican Republic 18% 

North America 
USA 33% 

Barbados 31% 

Mexico 29% 

St Lucia 28% 

Bahamas 28% 

Eastern 
Mediterranean 
Jordan 60% 

Qatar 45% 

Saudi Arabia

   44% 

Palestine 43% 

Lebanon 38% 

European Region 
Albania 36% 

Malta 35% 

Turkey 29% 

Slovakia 28% 

Czech Republic 26% 

With examples of the top 5 Countries in each Region

  

% Obese

0-9.9%

10–14.9%

15–19.9%

20–24.9%

25–29.9%

≥ 30%

Self Reported data

1.14 (continued) and (B) women (with permission17).

(B)
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Global Prevalence of Overweight in Boys
2000–2006

% Overweight

� 5%

5–9.9%

10–14.9%

15–19.9%

20–24.9%

25–29.9%

� 30%

Self Reported data

Global Prevalence of Overweight in Girls
2000–2006

% Overweight

� 5 %

5–9.9%

10–14.9%

15–19.9%

20–24.9%

25–29.9%

� 30%

Self Reported data

(A)

(B)

1.15 World maps showing prevalence of obesity in (A) boys and (B) girls (with permission17).
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1.16 Prevalence of childhood obesity in European countries 

(with permission18).
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≤ 25%

Increasing Obesity Rates in
1985–2005
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1.17 Increasing obesity rates in Europe (1985–2005) 

(with permission17).
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1985

No Data �10% 10%–14%

1990

No Data �10% 10%–14%

1998

No Data �10% 10%–14% 15%–19% �20%

2007

No Data �10% 10%–14% 15%–19% 20%–24% 25%–29% �30%

(A)

(C)

(B)

(D)

1.18 Serial US maps showing obesity rates and trends (1985–2007): BMI ≥30, or ~30 lbs. overweight for 5 ft 4 in person). Source: CDC 

Behavioral Risk Factor Surveillance System (with permission19).

Papua New Guinea - rural Highlands
Chinese - Mauritius
Caucasians - Australia
Indians - Mauritius
Creoles - Rodrigues
Papua New Guinea - urban Wanigelas
Samoan - rural
Samoan - urban
Nauruans

0 20
Age-standardised prevalence (%)

40 60 80

1.19 Obesity prevalence in women from an Asian Pacific 

population (with permission9,10).
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and Canada
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America
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1.20 Millions of cases of diabetes in 2000 and projections for 2030, with projected percentage changes. The serious rise in prevalence 

of diabetes is thought to be linked to the projected increase in obesity rates in different countries20,21 (data with permission from21).
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1.21 Projected prevalence of diseases attributable to obesity. 

The UK Government’s Foresight programme, aimed at tackling 

obesity submitted its project report in October 2007. The impact 

of obesity on the incidence of coronary artery disease, stroke, 

and diabetes in the future was assessed using a micro-simulation 

that imposed the known association between BMI and health 

risks from the present day to 2050. The analysis indicates that the 

greatest increase in the incidence of disease would be for type 2 

diabetes (>70% increase by 2050) with increases of 30% for 

stroke and 20% for ischaemic heart disease (with permission22).

1.22 Finished consultant episodes with primary (A) and 

secondary (B) diagnosis of obesity in England between 1996 

and 2006.23 Data obtained from Hospital Episode Statistics, 

HES—The Information Centre (with permission from  

http://www.hesonline.org.uk).

(A)

(B)
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