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A global race

« The spread of the obesity epidemic to a '\
rowing number of countries and the rapid

rates of increase in recent years are
what have public health advocates worried.
Last year the Washington-based World-
Watch Institute reported that, for the
first time in history, estimates of the
number of overweight people in the world
rival estimates of Those who are
malnourished. In its 2002 World Health
Report, the World Health Organization
(VJ,I:?O) ranked obesity among the top 10
risks to human health worldwide.
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+ The epidemic has been well
documented and extensively studied
in the United States, where as
early as the 1960s nearly half of
Americans were overweight and
r_ll_mge than 13; ercent we?euobese.

oday some percent of U.S.
adui‘r)sf are overweight and 30.5

ercent are obese. That is double
gﬁe obesity rate of two decades
earlier and one-third higher than
Jjust 10 years ago.

=
« But the United States is not even the \
leader in the global race to national A
corpulence. That distinction is held by
Samoa, where two-thirds of all women 5
and half of men are obese. In the
Americas, Canada trails somewhat
behind the United States, with 50
percent of adults overweight and 13.4
percent obese. But data from Argentina,
Colombia, Mexico, Paraguay, Peru and
Uruguay show more than half of these
COUH!fl‘IES? pulations are overweight,
and more than 15 percent are obese.




"Obesity and overweight are
increasing much faster in Latin
America than in North America or
Europe," he says. "They are fast
replacing hunger and malnutrition as
contributors to mortality."

s

WHO

- Obesity is a comjalex condition, one with
serious social an Esychologica[
dimensions, That affects virfually all age
and socioeconomic groups and threatens
to overwhelm both developed and
developing countries.

« In 1995, there were an estimated 200
million obese adults worldwide and ~—
another 18 million under-five children
classified as overweight.
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WHO

« As of 2000, the number of obese
adults has increased to over 300
million. Contrary to conventional
wisdom, the obesity epidemic is not
restricted to industrialized
societies; in developing countries, it
is estimated that over 115 million
people suffer from obesity-related

problems.
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« Obesity is a major 2 and
economic problem of global significance.

« Prevalence rates are increasing in all parts of
the world, both in affluent Western countries
and in poorer nations.

« In 1995, the excess adult mortality attributable
to? was estimated to be about 1
million deaths, double the 0.5 million
attributable to 4 undernutrition .

Overview of the Health Costs

» US figures suggest that about
4 of non-insulin-dependent
diabetes mellitus (NIDDM) and®
of both coronary heart disease
(CHD) and hypertension can be
attributed to obesity.
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Figure 1.1 The relutipnship between nsk of premature death
and BM1 The figure is based on data from professional. w hite
women who have never smoked and illustrates the graded
s¢ in refative risk of premature death as BMI increases
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Table 1.3 Relauve sk of}

Ith problems associsted with

ofesity
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that obesity represents one of the
largest costs in national health care
budgets, accounting forupto®  of
total expenditure in several developed

countries.
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Lo Yeaz ted dire
1975 BMI >3
1959 %) BML > 30 )
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In the USA in 1995, for example, the overa
direct costs attributed to obesity (through
hospitalizations, outpatients, medications and
allied health professionals’ costs) were
approximately the same as those of diabetes,
7 greater than those of coronary
heart disease, and ® greater than

those of hypertension.

* It is also important to consider the
cost to the individual in terms of ill
health and reduced quality of life
(intangible costs), and the cost to the
rest of society in terms of lost
2 due to sick leave and
premature disability pensions

(indirect cost).

The Global Obesity Problem

¢ The number of people worldwide
with a BMI of 30 or above is
currently thought to exceed 250
million, i.e. 1° of the world’s
adult population.
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Important Issues Associated
with Data Collection

* The first of these relates to the
limited availability of suitable
data for an accurate assessment
of obesity prevalence and trends
in different countries.

s |

* The second issue relates to the need for
caution when making comparisons of
obesity rates between studies and countri

— Classification systems

— Mismatched age groups
— Inconsistent age-standardization of study

populations
— Discordant time periods

— Dates of data collection

— Use unreliable self-reported weight and height
measurements for calculation of BMI

A=
o \
N .




« In the US, obesity has until very recently
been routinely classified as a BMI at or
above 27.8 kg/m? in men and 27.3 kg/m?
in women.

« With these cut-off points, 31.7% of men
and 34.9% of women were deemed obese
in the period 1988-1994.

« These estimates fall to 19.9% of men and
24.9% of women when a BMI of 30 kg/m?
is applied.

S |

e A third issue is the need to be aware
that many countries such as Brazil
and Mexico show great variation in
wealth by region.

'y |

Table 1.6 Prevaionce of obesitv (BMI = 30he m o 1in a selection of countr
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North Amcrga
| e

Central and
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B0 1
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ranges from about 6 to 20% in men and

, obesity prevalence now

from 6 to 30% in women.

Rates are highest in the East and lowest in
some of the Central European and
Mediterranean countries.

USA: 20% in men and 25% in women.

Canada: 15%

27




BMI>30

« Australia and New Zealand: 15-18%
 Japan: 12
« Middle East: women->25%

« The highest obesity rate in the world are
found in the Pacific Island populations of
Melanesia, Polynesia and Micronesia.

S |

Recent Trends

e The countries of North America and
Europe have seen startling increases
in obesity rate over the last 10-20
years.

* England:from 6% to 17% in men and
from 8% to 20% in women after
1980.

* USA: from 10.4% to 19.9% in men
and from 15.1% to 24.9% in women
over the period 1960-1962 until
1988-1994.

'y |
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USA

Overweight Obesity
s 1960 43% 12.8%
e 1994 54 9% 22.3%

« HANES II (1976-1980)
» HANES IIT (1988-1994)
- overweight 18.9%
- obesityT 5.9%

31

Nutrition Surveys in Taiwan

* 1980-1981: The first dietary household survey

+ 1986-1988: The second dietary household survey

* 1993-1996: Nutrition and Health Survey in Taiwan
& )

* 1999-2000: The Elderly Nutrition and Health
Survey in Taiwan

+ 2001-2002: Elementary School Children’s
Nutrition and Health Survey in Taiwan

« 2005-2008: Nutrition and Health Survey

32
Tk T
Provakenee of overweight ahesity in Asn
Couniry Age group (vours) N Overwaight ( BMI 25-X)) %) Ohesity (BMI > M) %) Reference
Male Feauke Make Femle
Taiwn 254 iOvenally M2 183 3] 50 Cumem study
T Fio T TG
M-64 (Mo cties) M 16T 223 174 b3 12 Curen sy
FIs0
(Moustinows ares) M 171 4 ME 15} 537
Fl18s
Ching 2045 Metre 123 Moo 144 Mamld  Meml] 3
Rual 53 Rural 9.6 Roal 05 Rual 07
Japan 38544 9% 43 32 13 29 L]
Milwyria 1860 Mem 239 Mao 175 MamSe  MamEs 8
Rual 129 Runl 196 Rml18 Rl 26
=18 R 165 44 17
Philippurne =5 Mass 127 L] 17 M s
F4s7
Thaitnd =% 1350 120 108 () 6 T
Hong Kong (Chincse) 1865 1531 100(BMI 227} 8 2 a8 6

Preventive Medicine 37 (2003) 233-241
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Overweight and Obesity among Adalts with Gender

: T“ 1- r““kﬂ“ i Tremd of e ——

Specification in Taiwsn

—

Taiwan's criteria * WHO- Asian's criteria

T Overweight | Obese " Overwey T Obene

1993-96 20

——— e
Maics
4 04 31
s 366 381
Res 247 258
Ovensti 247 31
Females
a4 162 129 69 74 165 134 15.2

iy 283 286 44 162 216 242 447

b 268 264 300 248 170 215 21 433

107 183 17.2 255

Overall 203 7 137

# Taiman’s criteria is defined as overweight BMI >= 24 and obese BM >=27,
TWHO-Asian's criferia is defined as overweight BMI >= 23 and ahese BM] >=25,

3 Age-adjusted prevalence.
Data for 1993-96 is based on reference 8, and 2000-01 is based en NHRI survey.

Future Projections

* Worldwide growth in the number of
severely overweight adults is
expected to be !4 that
of underweight adults between
1995 and 2025.

usa 40-45%




e If current trends persist, the
entire US population could be
overweight within a few generations

37

Key Features and Patterns of t
Global Obesity Epidemic

* Socioeconomic Status

* Modern Societies

* Developing and Transition Societies
* Urban Residence

* Age

* Gender Differences

38

)

Table 1.7 Prevalence of overweight (BMI > 25) in urban
adults by socioeconomic status in Delhi, India

% Overweight

Socioeconomic status Males Females
bl

Middle class

L. High 32 50
2. Middle 16 30
3 Low 7 28
Slum (poor) 1 4

Source: Gopalan 143

<y
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peak in the seventh decade. Source: Seidell (15)
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Figure 1.3 Obesuty prevalence across the lifespan in the Neth.
erlands. There is a consistent rise in the p we of obesiy
throughout afl age groups in the Dutch population, reaching a
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Obesity prevalence across the lifespan in Western Samoa.

41

High-risk Groups for Weight Gain

¢ Minority Populations in Industrialized
Countries

* Vulnerable Periods of Life
e Other Factors Promoting Weight Gain
- Genetic
- Biological
- Lifestyle
— Smoking cessation
— Drug treatment

42
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What is Driving the Global Obesity Epidemic?

1. The Changing Environment
2. Economic Growth and Modernization

3. Other Possible explanations
1. Changing demographic structure of populations
2. Cultural body shape ideals

-Diet component: Mg deficiency
-In-utero nutrition

44

Thinness Overweight

Pary
Tunisia
Colombia
Brazil
Costa Rica
Cuba
Morocco
Chile
Mexico |
Togo
Zimbabwe
China
Mali
Ghana
Haiti
Senegal
Ethiopia
India

BMi classes
- o

16-16.9 017-18.4 W >25

€ s 4 30 20 W 0 1 20 30 40 50 60
% population
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Obesity in Children and Adolescents

1. Defining Obesity in children and
adolescents

2. The Scale of the Childhood Obesity
Problem

3. Health Impact of Obesity in Childhood
4. Stunting and Obesity

5. Key factors Underlying the Increase in
Childhood Obesity Rates

48
Table 1.9  Prevalence of overwerght™ i 6- to Saveir-old childre
L'SA Chinit Russis South Afnca Braw
(198N |94 (1993 (1mg jay A4 9
Cirls 4.2 8 . | His
Boys 313 250
Defined as BM1 hagher thin the US eefere NHFES %8th percent
Sowrcr: Poplan of il
47

Table 4 Prevaience anc secule Lench Of Overneghi and cbelty amang 12 to 15-y-oid school chidren in lamwan
Wil Gender specilicalion

1980 1982 1980 1 988 1994 1996
Age {y) n Overvemighl  Obese® n Overweight  Obese n Overmmight Odese
Beys
2 541 98 157 ] 102 wa 13 122 214
n 172 151 151 591 193 L 101 165
(L] 1057 19 ni 617 15 1Be N 126 147
15 536 134 08 4w e 05 64 125 125
Total" 238 134 124 2256 109 ETT -1 1ls 164
Gy
2 31 o8 154 556 124 HE 151 1456 &8
1 143 126 L 2] 538 142 w2 26 93 ne
" a7 106 90 537 143 93 17 B9 10
15 542 e 72 4% 109 98 il 85 169
Tetai® 2187 1.3 9.1 2061 131 11 ] 102 [N

*Orerwsght i defined an body weight st 110 - 1 20% of resn bady weight and dbese i defined a1 > 1 20% of mean body
:agiu.n ame age and gender straum,
Age.adjunted pemvaience

l;rérrrarinna! Journal of Obesity (2001) 25, 170-176

48

16



The Epidemiology of Obesity

1. Classification of Obesity and Fat
Distribution

2. Global Prevalence of Obesity and Time
Trends

3. Prevalence of a Large Waist
Circumference

'y |

Anthropometric Indices of Obesity and
Regional Distribution of Fat Depots

A. Methods Commonly used to measure
body fatness

B. Measuring Body composition in Special
groups :

C. Anthropometric assessment of Obesity

|é§i 0 #

What is Obesity and How is it
measured?

Definition
¢ A condition of abnormal or
excessive 13 accumulation in

adipose tissue to the extent that
health may be impaired.

BMI (body mass index)
Central fat distribution

51

17



Measuring General Obesity

e The !¢ provides the most
useful and practical population-level
indicator of overweight and obesity
in adults.

)

Table 1.1 Classification of overweight and obesity in adults
J\;‘z'ldllh‘,’ to BMI

L

Classification BMI (kg m7)

L

L nderwerght < IK 5

3

250 299
0.0 349
I3 9y

> 40

Source WHO 1

A D, . W

* BMI may not correspond to the sa
degree of fatness across all populat

e This suggests that population-specific
BMI cut-off points for obesity need
to be developed.

Vel woh
54
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Y
3 (cm)

nEaE BMI < 18.5

EXRE 18. 5<BMI < 24

A¥EE |®F : 24<BMI<27 Bk 2902
iR 2T=BMI<30 |[&MH: =8

EERREE C BMI =35

Measuring Central Obesity

* For a comprehensive estimate of
weight-related health risk it is also
desirable to assess the extent of
infra-abdominal or ™17 " fat
accumulation.

- Waist circumference
- Waist-to-hip ratio

E@? .

Table 1.2 Sex-specilic waist arcumierence measuremenis for

mntra-abdominal fat accumulatio

1 1K
[£% ]
Risk of metabalig
complications Men Waomer
Alertin Increased Y4 5
Action zone Substantiadly increased 102 NS

Adapted from WHO (1)

N 57

dentification of individuals at increased health nisk due to l
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Do centrally obese Chinese with normal BMI ha

increased risk of metabolic disorders?
W-T Yeh, H-Y Chang, C-J Yeh1,, K-S Tsai, H-J Chen1 and W-H Pan1,

CONCLUSIONS: In order to screen out high-risk
obese individuals, isolated centrally obese
subjects should not be overlooked.

Therefore, we recommend to assess waist
circumference in parallel to, not just sequential to
the measurement of BMI in Chinese.

International Journal of Obesity (2005) 29, 818-825.

58

We found that the prevalence of obesity in

the elderly was 16.9% in Taiwan according to the criterion
of BMI 27 kg/m2 and 33.2% by WHO criteria for Asians
(BMI 25 kg/m2). It was higher in women than in men.
With the high prevalence of CVD risk factors and their
positive relationship with BMI, WC, and WHR, the problem

of obesity among the elderly should not be overlooked.

OBESITY RESEARCH Vol. 13 No. 1 January 2005
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rable 4.1 Methods of messuring body £t and Lt distrsbution

Scasitivity 1o

Acwtacy  Pracucaliy  change Cheapness  deted

iComputcrized tomography % +
Magnctic resonance imaging v e+ ed e ds ah
I\ fyiti-compartment maodels +
Air displacement (BOD POD)

L gnthronsmetric methisds
[Skinfold thackess + ++

Circumfrence
Body mass index

L
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Waist circumference:
midway between iliac
crest and lowest rib
margin

Hip circumference: at
the level of the greater
trochanters

72
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Metabolic Syndrome

73

Definition

- 1988: insulin resistance syndrome or
syndrome X

* WHO: include a measure of central
obesity

+ EGIR: European Group for the Study of

Insulin Resistance

* NCEP: National Cholesterol Education
Program
— ATPIII: Adult Treatment Panel

« IDF: The International Diabetes
Federation,2005

74

89 e
o BMI» 0 kg

75
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Table 1: IDF metabolic syndrome worldwide definition

Central obesity
Waist circumference® — echnicity specific

Plus any two of the following

1.7 mmol/L (150 mg/dL)

Raised triglycerides or specific treatment for this ipid abnormality

- <1,03 mmol/L (40 mg/dL) in males
Reduced HDL-cholesterol <1.29 mmol/L (50 mg/dL) in females
or specific treatment for this fipid abnormality

Raised blood pressure fysione 210 ey of Swlic -85 matly -
or of previously diagnosed hypertension
Fasting plasma glucose 25.6 mmol/L (100 mg/dL)
or previously diagnosed type 2 diabetes

Raised plasma glucose™ If above 5.6 mmol/L or 100 mg/dL,

an oral glucose tolerance test is strongly

define the presence of the ryndrome.
Sl 76

Table 2: Country-/ethnicity-specific values for waist circumference
. Waist circumference (em)
Countrylethnic group (o8 i o el cbmqp( )
Male =94
Europids
Ferale 280
Male 290
South Asians Taiwan
Female =80
Male 290
Chinese
Female 280
Male 285
Japanese
Female 290

M .

Factors that influence prevalence o
the metabolic syndrome and
variation between populations
+ Age
+ Gender
+ Ethnicity
* Obesity and fat distribution
+ Diet and physical activity
- Birthweight
+ Genetic factors
+ Endocrine factors
* Menopause/hormone replacement therapy
* Inflammation

Alcohol
+ Co-morbidity

78
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status and ethnicity’ among Southall men {unpublished observations)

Yable 2.3 Prevalence of the metabolic syndrome by weight category, diabetes

ATP-111 definition of the WHO definition of ihe
metabolic syndrome metabolic syndrome
European S. Asian European
Whole group A74% 29.2% 17.6%
BMI < 25kgm™ 4.9% I E% 5.8%
BMl < 30kgm ? 11.6% 25.2% 13.8%
Non-diabetic® 15.2% 22.1% 15.0% J
3.7% 10.1% 4.5% 17.4%
<25kgm™
diabetic” and 9.9% 18.6% 11.6% 31.7%

BMI < 30kgm™?

* Al feported ethinie differantas are nigh
S nown of nEwly diagrosed tHabetes

82
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i : Greater inselin l

resistance and
“push
W dahifest PUOS

Ovarian
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Trends in prevalence of
the metabolic syndrome
« NHANES III, USA

* ATPIII criteria

* 24.1 and 27.0 percent for men and
women
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a

Table 1—Prevalence* of central obesity by cthnic group and sex

_EP ATP I11 waist Asian waist
circumferencet circumferenced
Men Women Men Waomen
Ethnic group
Chin, 373047 £0(59.82) 2620047 182)  210(1902230)
Malay 482078 220(17.6-270) 108 (249-352) 43.2(37.7-489)
Indian BO(52-136) 255(19.5326 414 (345487 53R(462.61.2)

Data are % (95% CI). *Prevalence sundardized 1o 1998 Singapore populauon. weighted for age, sex. and
ethruc distribution. + P ATP Ill waist arcumference cuwoffs: >102 cm in men, >88 cm in women.
*Asun wast arcumderence cutoffs: =90 cm in men, >80 cm in women.

Tan CE Diab Care 2004(27):1182-88.
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[Fable 2—Prevalence® of the metabolic syndrome by ethnic group and s
Original NCEP ATP 111 criteria
Men Women Total
Fthnic group
Chinese 108{9.5-12.3) 8.3 (7.2-9.6) 9.4 (8.5-10.4) l
Malay 17.3{13.5-22.0) 200(158-24.9) 187 (158-22.03%
Indian 21.7(16.4-283) 193 (14.0-26.0) 20.4(16.3-25 L“"r/
All races 13.1{118-14.6) 11.0@7-123)F 12.1{10.8-13.5)
Madified Astan criterial|
Chinese 18.1(16.4-19.9) 12.5(11.1-14.00 148(13.7-16.0)
Malay 24.7(20.2-29.9) 238(19.3-289) 242 (21027 8)t
Indian 32.4(260-39.5) 119.7-33.0) 2RB(24.3-33.9)¢
All races 20.9(19.3-22.7) 5(141-17.1)8 182 (16.7-10.9)

Pau are % (93% C1). *Prevalence standardized 1o 1998 Singspore population; TP < 0.001 for difference
petween one ethnic group and Chinese; *P = 0.046 for difference between two sexes: §F < 0.001 for
Hifference between two sexes: Jwaist circumference >80 cm in men and 83 cm in women,
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frable 3—Prevalence® with 93% C1 of meraboic smdrome according to modificd Asian eritersa by cthric group and age-grop

120 vears

3039 years 4040 yean 50-50 wan 60650 vans
fectuiic grop

Chunese 210432 4334-60)

Molay BHi52-19.0) 13302 188

ndian 43 o 460 1-120)

All ey 29121-41) 635179}
fosta arc 3 199% 1) *Provalence standsdoed i 1998 Simgapare populsacn.
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Table 15.1 Targets for trea
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Treatment by lifestyle
modification

Lifestyle intervention in

— Obesity
—pre-diabetes and type 2 diabetes

— Dyslipidaemia
— Hypertension

— Hypercoagulability and low-grade
inflammation

96




