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Review Article

Epidemiology and health impact of obesity:

an Asia Pacific perspective

Tim Gill

Centre for Public Health Nutrition, University of Sydney. Australia

The Asia-Pacific region contributes more than kiadf world population and includes some of the woidtles
and most developed countries alongside some ofvtitlel’'s poorest and least developed countries. pes
persisting levels of underweight in some countri@&rweight and obesity have become a major piigaith

concern for almost the entire region.

Official &/ of obesity ranges from over 80% of the entuelta

population of some Pacific nations to less thaniB%e Philippines. There remains much debate tathau
most appropriate BMI cut points to define the oveghitand obesity in Asian populations and thustthe
levels of obesity are likely to higher in most Asieountries. The causes of this rapid increass/émweight
within the region are likely to be complex. Howeveapid development leading to a shift away from
traditional diets to an eating pattern containingrenhigh fat, high energy foods and drinks togethith a
significant reduction in physical activity throughifts in occupational and recreational patterrikedy to be
major contributors to the problem. This weightrghas been associated with an epidemic of chrda@ades
such diabetes, cardiovascular disease and canbé is threatening to overwhelm the health castesyis of
less developed countries and results in an enornheadth, social and economic burden to the region.
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Introduction

The Asia-Pacific region covers a large proportiontha
area of the world and contributes nearly half & tiobal
population. However, it is a region of extremeataging
the some of the world’s largest and most popul@t®ns
(China, India, Indonesia) in addition to the smstland
least populous nations (Tuvalu, Nauru); it contaiose of
the world wealthiest and most developed nationpafda
Korea, Australia) alongside some of the poorest laadt

adipose tissue to the extent that health may beuineqb 2
However, it is difficult to measure body fat difgcand so
surrogate measures such as the Body Mass Index) @l

commonly used to indicate overweight and obesity in
adults. The Body Mass Index (BMI) provides the most

useful and practical population-level indicator a¥er-
weight and obesity in adults. It is calculated hyiding
body-weight in kilograms by the square of heighinetres
(BMI = kg/m?). Both height and weight are routinely

developed nations (East Timor, Bangladesh, Kiribaitollected in clinical and population health surveys

Laos). Until recently the major nutrition-relateskiie of
concern to most of the region was under-nutritiod #s
associated infectious diseases. However, in telmrades
there has been a rapid increase in the mean wefghe
population to the point where overweight and olyesitd
their associated illnesses now dominate the hegjénda
of the region and cardiovascular diseases are hewnbst
common cause of mortality.

This rapid increase in the level of overweigird
obesity throughout the region is associated witkigai-
ficant health, social and economic burden thatatieres to
erode the health and social advances achievedtloedast
two to three decades in the region. As such ivides an
enormous challenge to all countries to develop ienple-

In the graded classification system developgdthe
World Health Organization (WHO), a BMI of 30kgfror
above denotes obesity (Table?1There is a high like-
lihood that individuals with a BMI at or above tHevel
will have excessive body fat. However, the heaitks
associated with overweight and obesity appear $e ri
progressively with increasing BMI from a value bel@5

kg/n?, and it has been demonstrated that there areitsenef

to having a measurement nearer 20-22 kg/ai least
within industrialised countries. To highlight thedith
risks that can exist at BMI values below the lesEbbe-
sity, and to raise awareness of the need to eptefur-
ther weight gain beyond this level, the faategory of

ment effective obesity prevention and managememat st

tegies to address this problem.

What is overweight and obesity?
At the physiological level, obesity can be definesl a
condition of ‘abnormal or excessive fat accumulatio

Correspondence address: Timothy Gill, Centre for Public
Health Nutrition, University of Sydney, NSW 2006u#tralia,
Email: t.gil@mmb.usyd.edu.au

Accepted 30 June 2006



4 T Gill

Table 1. Classification of overweight in adults accordinddMI?

Classification BMI (kg/M Risk of co-morbidities
Underweight <18.5 Low (but riskather clinical problems increased)
Normal range 18.5-24.9 Average
Overweight _25.0
Pre-obese 25.0-29.9 Increased
Obese class | 30.0-34.9 Moderate
Obese class Il 35.0-39.9 Severe
Obese class llI 0.0 Very severe

overweight included in the new WHO classification charts produced in the US by the CDC (REF) or tlerin
system is termed ‘pre-obese’ (BMI 25-29.9 k§mFor  national BMI for age cut-points proposed by Colel an
some it has been recognised that it is not onlytohel  others®

amount of fat but where that fat is stored whicttates
the level of health risk associated with excessregght.

It is now known that changes in intra-abdominal or
‘central’ fat accumulation, reflect changes in rfsictors
for cardiovascular disease and other forms of dhron
illness and therefore an assessment of centrahded-
mulation greatly assist in defining obesity. Scerperts
believe that a health risk classification basedwaist
circumference alone is more suitable as a health pr
motion tool than either BMI or waist:hip ratio, a®or in
combinatio® Recent work from the Netherlands has
indicated that a waist circumference greater th@2c

in men, and greater than 88cm in women, is assatiat
with a substantially increased risk of obesity-eta
metabolic complications (Table 2). The level of kieal
risk associated with a particular waist circumfeeror
waist-hip ratio may vary across populatiéns.

The health, social and economic costs associated with
overweight and obesity
There is a wealth of evidence to show that the icglat
ship between excess weight and risk of ill healtbtrong
and consistent and begins at relatively low leo£IBMI.
Indeed, as a person’s BMI creeps up through ovefwei
into the obese category and beyond, the risk okedev
loping a number of chronic non-communicable disgase
such as NIDDM, CHD, gallbladder disease, and aertai
types of cancer increases rapitllyThere is also a graded
increase in relative risk of premature death algjiouthis
relationship only become pronounced in persons with
BMI greater than 30kg/fi? Before life-threatening chro-
nic disease develops, however, many overweight and
obese patients develop at least one of a rangestnf d
litating conditions which can drastically reducealify of
Table2. Interim waist circumference cut-points life. These include musculo-skeletal disorderspira-
tory difficulties, skin problems and infertility vidh are
Risk of obesity-associated metabolic ~ Often costly in terms of absence from work and obe
complications health resources. Table 3 lists the health problémat
are most commonly associated with overweight and
obesity. In developed countries, excessive bodighi
Men >94 cm (~37 inches) _ #02 cm (~40 inches) is also frequently associated with psycho-sociabjfams.
The risk of developing metabolic complicatios&xa-
ggerated in people who have central obesity. Thigdis
lated to a number of structural differences betwieéna-
abdominal and subcutaneous adipose tissues whikbsma
the former more metabolically active and more spisce
tible to both hormonal stimulation and changesijiid|

Increased Substantially increased

Women >80 cm (~ 32 inches) _ 88 cm (~35 inches)
Source: WHO 2000

Defining overweight and obesity in children isnt
plicated by the fact that height is still increagamd body

(r:]ompgsmon ch:ngeds fgver time. .Ahvarldetybof .m(.eithod metabolism® People of Asian descent who live in urban
ave been used to define overweight and obesibhilh o, iaties are particularly susceptible to centhisity and

dren and adolescents and comparison of surveys %%nd to develop NIDDM and CHD at lower levels of
weight status in children and adolescents is begdhe overweight than other populatioHs

lack of comparability between methods and reference Obesity also places enormous financial burdems
standards for defining overweight and obesity. €lrare governments and individuals, and represents ontaef
currently a wide variety of approaches in use dedet is largest costs in national health care budgets, iatirg
Iit_tle consistency in approach to defining childﬂoqbe for up to 6% of total expenditure in some developed
S'.ty _throughout the region. Often separate stutfies countries? In the USA in 1995, for example, the overall
V.V'thm the same country. apply dlfferent.standamisje- direct costs (hospitalisations, outpatients, meitina and
e overwgght or (_)beS|.ty. In recent times, aganf  jlied health professionals’ costs) were approxatyathe
expert bodies have identified body mass index (Bidi) same as those for diabetes, 1.25 times greaterthioze
age, as the most appropriate measurement of aghiposi ¢, CHD, and 2.7 times greater than those for hyper

children™ Many countries now use the BMI percentile tension'> Obesity is fast approaching cigarette smoking
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Table 3. Relative risk of health problems associated witbgity

Greatly Increased Moderately increased Slightly increased
(Relative Risk >3) (Relative Risk 2-3) (Relativerisk 1-2)
NIDDM Coronary heart disease Certain cancers (post-menopausal breast
cancer, colon cancer)
Hypertension Gallbladder disease Reproductive hoenadimormalities
Sleep apnoea Osteoarthritis (knees) Polycysticyosyamdrome
Insulin resistance Hyperuricaemia and gout Impafieetlity
Breathlessness Dyslipidaemia Low back pain due ¢sitp
Endometrial cancer Increased anaesthetic risk

Foetal defects associated with
maternal obesity

Source: adapted from WHO 2600

as the major preventable cause of mortality inuse.** A recent study by Beét al.,?° analysed cross sectional
The costs associated with pre-obesity [BMI 25-30v€ly/  data within adults aged 35-65 years from ChinaPthiéi-
are also substantial because of the large propodfo ppines and the USA and found variations in the-rela
individuals involved. The economic impact of oveigie#  tionship between BMI and blood pressure in différen
and obesity does not only relate to the direct obsteat-  ethnic groups. They found that as BMI increashd, t
ment in the formal health care system. It is afspor- risk of hypertension increased for each ethnic grou
tant to consider the cost to the individual in ntsrof ill However at BMI levels below 25 kgfnthe relationship
health and reduced quality of life (intangible sdstind  between BMI and hypertension was significantly rsgyer
the cost to the rest of society in terms of lostpictivity ~ among Chinese adults compared to Mexican Americans,
due to sick-leave and premature disability pensionsion Hispanic whites and blacks. Ramachandtaai.,*
(indirect costs). Overweight and obesity are rasfide  used epidemiological data from an Indian population
for a considerable proportion of bdth.Estimates of the from Madras from Mexican Americans and non-Hispani
economic impact of overweight and obesity in lesged  Whites to examine the relationship between anthropo
loped countries are not available. However, tHative metric measurements and the prevalence of Type-2 dia
costs of treatment if available are likely to exdtégose in  betes in these ethnic groups. They found that adtho
more affluent countries for a number of reasonsiesE  white Americans had the highest rates of obesiy thad
include the accompanying rise in coronary heartatis the lowest levels of diabetes. The Madras Indiams a
and other non-communicable diseases, the needptrim Mexican Americans had equivalent rates of diabetes
expensive technology with scarce foreign exchaaged, occurring at much lower levels of BMI among the aksi
the need to provide specialist training for hegitlo-  subjects. In addition a recent study by Shiwekal.,**
fessionals. As many countries are still strugglhmigh compared metabolic risk factors in Japanese men and
under-nutrition and infectious disease, the escalabf  women to a matched group of Mongolians. They found
obesity and related health problems creates a dadu- that the Mongolians had a higher prevalence of ipbes
nomic burden. and a higher body fat percent, but a weaker relakip
between BMI and dyslipidaemia, than did the BMI-
Ethnic variations in the association between adiposity matched Japanese.
and health These variations in the association betweerl Biwi
A number of studies have compared the relationbbip fatness and between BMI and risk of chronic disease
tween increasing BMI or waist circumference an#d o6  within the Asia-pacific region have lead to a chit
ill health in populations of Asian or Caucasiargoriand  population-specific BMI cut-off points for obesitgp be
reached a conclusion that Asian populations apgebe  developed? Interim cut points which defined obesity at
especially susceptible to the development of opesit lower BMI levels in Asians and higher BMI levels in
related illness, even at low levels of BM{'® In addition ~ Pacific Islanders were proposed at a forum setap t
the health consequences of weight gain appear odbe  address this issue in 1999. These proposed cut-points
intense than in those of European origin. The exactvere taken up by a number of countries throughbet t
reasons for these variations in the relationshipvben region and other countries whilst other countrigshsas
BMI and health risk remain uncléar but it is widely  China and Japan determined their own national BM{ ¢
accepted that Asians have a higher level of bodyafa points?® In addition, the International Diabetes Federation
any given level of BMI when compared to Europearts an proposed a series of ethnic-specific waist circuerfee
that Asians are more likely to store fat centraflyA cut-points to define abdominal obesity in their poeed
meta-analysis among different ethnic groups shotvatl ~ definition of the metabolic syndromi® An expert com-
for the same level of body fat, age and gender, ki@ mittee of the World Health Organization examineéd th
Blacks have a 1.3 kgfmhigher BMI and Polynesians issue in 2003 and concluded that there is stroidpage
have a 4.5 kg/fhigher BMI compared to Caucasians. that the proportion of Asian people with a highkrisf
By contrast, BMIs in Chinese, Ethiopians, Indonesian type 2 diabetes and cardiovascular disease isanilzdt
and Thais were shown to be 1.9, 4.6, 3.2 and 2.@rlow at BMIs lower than the existing WHO cut-off poirurf
than in Caucasiarls. overweight (25 kg/m2). However, it did not reconmue
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redefining the existing BMI cut-points for differiegthnic
groups as the available data did not indicate ciidi
cut-off points suitable for defining overweight abesity

in all Asians?’ Instead they indicated that the cut-off
point at which risk of ill health begins to riseries from
22 kg/m2 to 25 kg/m2 in different Asian populaticarsd
the point defining high risk varies from 26 kg/m2 31
kg/m2 (Fig. 1).

Current rates of overweight and obesity in the Asia-

Pacific region

Adults

The World Health Organization estimates that arcoumel
billion people throughout the world are overweigind
that over 300 million of these are obé%e.lt is predicted
that if current trends continue, that number ofraasght
persons will increase to 1.5 billion by 2015. Undfe

representative studies to provide a reliable guaé¢he
true levels of overweight and obesity within thgiom.
Despite indications that ethnic-specific BMI cutimts
may be warranted, data presented here is discussed
terms of the general WHO classification systemadfioer-
weight and obesity.

Data on heights and weights is collected utady in
Australia. The 1999/2000 AUSDiab study indicate that
19.1% of Australian men and 20.1% of women were
obese and over half of all adult females and 60%llof
adult males were classified as overwefghThe age-
adjusted rates of obesity have risen 2.5 fold sit@20
for both men and women (Table 4). The study measur
waist circumference and using a cut point of 94am f
males and 80cm for females found that over a Hadfilo
Australian adults could be classified as abdomanedr-
weight or obese. Although young women had lowtwsa

nately there is not comprehensive data on the weighof abdominal overweight, by the age of 45 years aom

status of all countries within the Asia-Pacific imgand
where data is available the quality can be varidkt all
countries undertake national surveys that measerghiv
and height and even if this is undertaken, the gateot

had reached a rate equivalent to males, which adicts
the belief that abdominal obesity is largely a mede-
cern (Table 5). New Zealand also reported similegle
of overweight and obesity from its 2003 Nationalakie

always reported in a format consistent with the WHOSurvey where 19.2% of men and 21.0% of women were

BMI cut-points. However, there are sufficientiaaally

Ranges for

defined as obese and a further 40.5% of men an8%27
of women were classified overweight but not ob8se

High to Very High Risk

determining
public health and

Moderate to High Risk

clinical action ‘ Low to Moderate Risk

levels based on
BMI
16 17 18 19 20 2122 23 24 25 26 27 28 29 30 31 32 3334 35 36 37 38 39 40
WHO

classification underweight

overweight

Obese | Obese I Obese Il

* = Suggested cutpoints for reporting population Bigkribution and specific action levels for popidat

and individuals

Figurel. WHO Body Mass Index cut points for public healttiae”’

Table4. Trends in age-standardised prevalence (%) of itytinsAustralia, 1980-2008

Gender 1980 1989 1995 2000
Males 7.2 9.3 17.6 17.1
Females 7.0 111 16.1 18.9
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Table5. Age specific prevalence (%) of abdominal overweighhustralia as defined by excess waist circumfeee

25-34 35-44 45-54 55-64 65-74 75+ Total
Males 40.1 51.3 58.3 66.6 71.2 64.8 55.2
Females 36.6 46.9 59.1 72.7 79.7 67.5 56.5
Persons 38.4 49.1 58.7 69.6 75.9 66.3 55.9

Waist circumference males>94cm; females >80cm; @ouAusDiab Study Report, 20831

WI countries within Asia, where national rates aver-  In contrast to Asia, populations from the Paciitahds
weight and obesity have been reported, show levels  report some of the largest rates of obesity inviioeld.
below that of Australia and New Zealand (Tableat¢s  Although good quality data have not been colledtedl
but most countries have also demonstrated rapiéases countries, available information indicates thatsityeis a
in recent years. In the Phillippines the 1998 dlel  serious problem in nearly all Pacific islands atates.
Nutrition Survey showed that only 17% of men an&?23 The results of the most recent surveys were cotlelte
of women were overweight or obeseith obesity rates the Secretariat of Pacific Communities in 2850énd are
very low. However, these figures were an incrdase presented in Figure 2a for males and Figure 2bfder
the same national survey 5 years pre-viotslgoth males. Obesity rates range from a low of arounda2%
Japan and Korea reported very low obesity ratestHeau  the adult population in highland Papua New Guirnea t
levels of overweight were well above 20% for bothles  between 60 and 80% obesity in Tonga, Samoa and Nauru
and females. In Japan the rates of overweighbaedity  These rates of obesity greatly exceed the levelsdan
have increased steadily among males and older womehe rest of the region and are several time highan
over the past three decades, but mean BMI and vel those found in the United States of America.
overweight has actually decreased among youngex- Jap

nese female¥. This is one of the few examples of a Children

reduction in rates of overweight throughout thebgland Regardless of how it is defined, the rate of inseen
a contributory factor is likely to be the extremecial levels of childhood overweight and obesity througho
pressure in young women in Japan to bethinThe rates the region is cause for concern. In 1995 arouns ian
of overweight and obesity for Taiwanese men arelaimi five school children in Australia were overweight o
to those of mainland China but women in Taiwan tende 0bese which is double the level found in 1985More
to be heavier. In contrast substantially more raad ~ recent smaller studies from defined geographicgibres
women from Hong Kong were overweight. The rate ofin Australia suggest that the children’s weightustecon-
increase in overweight and obesity in mainland &liias ~ tinues to rise dramatically and has now reacheddiet
been alarming, jumping from 14.6 to 21.8 betweef219 wh_ere almost ong m_th_ree school aged chlldr_emer-o
and 2002 The ethnically diverse countries of SingaporeWelght or obesé Similar levels are found in New

. g : Zealand where the 2002 Children's Nutrition Survey
and Malay&g had the. highest levels of ove_rwe@d & showed that about one third of children betweerd5-1
obesity within the region. Surveys of ethnic vaoia

o . i years were overweight (21 percent) or obese (16epér
within both countries showed that subjects of Malay . ;
ethnic origin had significantly higher body weighisn (New Zealand MOH, 2003) although figures were highe

. . ) in Maori and Pacific adolescents. A range of steidie
those of Chinese or Indian background. Comparisdns evaluating children’s weight status in Asia arespreed

the weight status of urban and rural populations-co j, Taple 7 where it can seen that the levels ofdbloibd
sistently rev_eal significantly lower levels of oweright  gyenweight and obesity in some Asian populationgeha
and obesity in rural areas. already reached levels found in “western” natismsh as

Table 6. Obesity rates in Asian adults

Men Women

Country Source Year Age BMI 25-29.9 BMI>=30 BMI 25-29.9 BMI>=30
Australia 29 2000 25+ 48.3% 19.1% 30.2% 21.8%
New Zealand 30 2002/03 15+ 40.5 19.2 27.5 21.0
Taiwan 31 1993-96 19+ 22.3 2.3 19.9 5.6
China 32 199%7 20-74 21.3 2.1 21.7 3.7
Hong Kong 33 1997 18+ 28.3 2.5 235 3.8
Japan 34 2000 35-64 23.9 2.9 17.4 3.3
Korea 35 1998 19+ 24.3 1.7 23.5 3.0
Malaysia 36 1996 18+ 20.1 4.0 204 7.6
Philippines 37 1998 20+ 14.9 2.1 18.9 4.4
Singapore 38 1998 18-69 28.6 5.3 20.3 6.7

Thailand 39 1997 20+ 19.2 3.5 33.9 8.8
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Male obesity in the Pacific

Nauru 1994

American Samoa 1990**

Samoa urban 1991

Cook Islands 1993

Samoa rural 1991

French Polynesia 1995

Tonga 1992*

AUSTRALIA 1995

Vanuatu urban 1998

New Caledonia 1992-94*

Fijian-1993

PNG urban 1991 E Obesity

Vanuatu rural 1998

O Overweight

Indo-Fijian 1993
Solomon Islands urban 1985

PNG rural 1991

0 10 20 30 40 50 60 70 80 90
% of adult MALE population

Female obesity in the Pacific

Nauru 1994
Samoa urban 1991

American Samoa 1990*

Samoa rural 1991
Tonga 1992

French Polynesia 1995
Cook Islands 1993
New Caledonia 1992-94

FSM 1987

Marshall Islands 1991
Fijian 1993

Vanuatu urban 1998

PNG urban 1991
AUSTRALIA 1995
Indo-Fijians 1993

M Obesity

Solomon Islands 1990

| O Overweight

Vanuatu rural 1998

PNG rural 1991

0 10 20 30 40 50 60 70 80 90

Figure2a. Male obesity in the Pacific (toff) Figure 2b. Female obesity in the Pacific (bottoth)

Europe and the USA. However, care must be takemwheln addition, the prevalence of obesity was repottete
comparing these results as they often apply differe around 5% in Australia on the basis of the defimitby
criteria to define overweight and obesity in chéldror  Cole et al.? and as high as 11-16% in Taiwan using a
have samples drawn from differing age ranges.ingak criteria of >120% of ideal body weight. In mosuotries
into consideration these limitations, it can lkersthat including South Korea, Malaysia, China, Taiwan and
the prevalence of overweight varied from 0.9% inHong Kong obesity rates were greater in males than
Philippined® to around 25% in Taiwah(Table 7). females. Generally rates of childhood obesity were
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greater in urban compared to rural areas and greate
countries of greatest economic development. Aystafd
Saraburi Province in Thailand in 2000 found thagsty
rates among Kindergarten children were 22.7% iramnirb
areas and 7.4% in rural ar€ds. Even countries just

children under 5 years in certain Pacific comities
may have mild to moderate under-nutrition. Simgfu-
dies have also indicated that between 2-30% ofichil
surveyed could be considered overweight or offesa.
recent study of Tongan schoolchildren showed thiasra

beginning the process of economic transition sush aof obesity were relatively low (2.1-3.8%) in maleged

Indonesia have not escaped this problem. A stfiglyes
school children from high income families in Jakart
found that 16.1% of children were obé8e.

The rate of increase in levels of childhoo@mweight
in Asia has been rapid. In Thailand, the prevalewice
obesity in 6 to 12 year old children rose from 22.th
1991 to 15.6% in 1993. In Japan, the percentagbede
children aged 6-14 years increased from 6.1% irs laoyl
7.1% in girls in the time-period 1976 to 1980, th.1P6
and 10.2% in 1996 to 2000. Surprisingly, the increase

5-19 years. However, the rates reached 19.4%rfmru
teenage (12-19 year old) fematés.

Factors contributing to the development of obesity in
Asia-Pacific

Weight gain and obesity develop when the energkat
from food and drink exceeds energy expenditure from
physical activity and other metabolic processesaniv
analyses have attempted to define the key detentsird
obesity and there remains a degree of controvevsy o

was more pronounced in smaller towns than in largevhich factors have made the greatest contributiothé

metropolitan areas. In contrast very rapid inaeais
childhood overweight and obesity have occurredrban
areas of China. Four large cross-sectional studm®
used to analyse the time trends in obesity in Garadil-

recent rise in the rates of obesity. Research doas
sistently shown that numerous and diverse factiors,
cluding environmental and social factors, influebeha-
viours that in turn can lead to excessive weigli.ga\s

dren aged 2-6 years between 1989 and 1997. Whilshe environments become more ‘obesogenic’ (obesity-

overall rates of obesity increased from 2.4% in 988
6.4% in 1997, the rates of obesity in urban chiidie-

promoting), the behaviours that lead to obesityirceea-
singly the default or automatic on&sAlthough, the spe-

creased from 1.5% to 12.6% and prevalence of overeific factors driving weight gain in Asia-Pacificealikely
weight increased from 14.6 to 28.9% during the sameo be country-or regional-specific, an internatiomaiew

period>®

Although the epidemic of obesity seems to hefiec-
ted a wide range of countries, under nutritionti a
problem in some countries in the area. In Phitipg, for
example, among 6-10 year-old children, 41% wersstla
fied as stunted on the basis of height-for-age 20/b
were found to be underweight on the basis of welght
age®® In China, the proportion of underweight was 9%

of the factors associated with population weighih geas
undertaken by WHO as part of the ‘Expert Report on
Diet, Nutrition and the Prevention of Chronic Dise®’
This review identified several key dietary, activiyd
societal issues associated with weight gain whioh a
presented in Table 8.

A number of researchers have identified thgidra
changes in lifestyle that have accompanied economic

among children aged 6-9 years and 15% among addransition in recent years and suggested they septdéhe

lescents aged 10-18 yedrsThere is limited information
about children's weight status in the Pacific. vBys exa-
mining children's growth have revealgdtbetween 2-23%

most likely cause for the increase in populationgivein
Asia. Modernisation and open trade markets have re
sulted in profound changes to the diets kwls of

Table7. The prevalence of childhood overweight and digdsdm selected studies within Asia

| Country Prevalence Agerange Sample Definition used Date and Data source Source

of combined size
Overweight
And obesity

Australia M-19.5%  2-18y 2962 IOTF National Nutrition Survey 1995 43
F-21.1% 2-18 yr

China M- 8.4% 6-18y 2688 IOTF The 1997 China Health and 45
F- 7.0% Nutrition Survey

Hong Kong M-13.4% 25,000 >120% of median 1996 Survey of schools 46
F-10.5% weight for height

Malaysia M-10.9% 7-16 y 6239 NCHS >+2 SD 1994/95 Multi-ethnic study o 47
F-8.0% children from 22 schools in KL

Philippines M-1.1% 0-5y NCHS >+2 SD 1998 National survey 48
F-0.8% 6-10y

South Korea M-15.1% <20y 2,163 >=120% IBW 2001 NHANES study. 49
F-10.2% Representative national data

Thailand M- 17.5% 0-5y 0-5y % W/H > 120%, 1995 National nutrition survey 50
F- 17.7% 6-14y BMI for age Thai growth reference

0,

V=950 614y (above 95 %)
F- 10.8%

Taiwan M-26.8% 6-18y 13,935 88and 95 percentile 2001 National Childhood fitness 51
F- 16.5% of reference growth study

percentiles

Japan M- 11.1% 6-14y 57,000 1996-2000 national Nutrition 52

F-10.2% Survey, Nation-wide
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Table8. Summary of the strengths of evidence on factasright promote or protect against weight gaith alpesity

Evidence Decreases risk Increases risk
Convincing Regular physical activity High intake of energy-dense foods*
High dietary fibre intake Sedentary lifestyles
Probable Home and school environment that supportsHeavy marketing of energy dense foods and fast
health food choices for children foods outlets
Promoting linear growth Adverse social and economic conditions in
developed countries (especially for women)
Sugar-sweetened soft drinks and juices
Possible Low glycaemic index foods Large portion sizes
Breastfeeding High proportion of food prepared outside of homes
Rigid restraint/periodic disinhibition eating
patterns
Insufficient Increased eating frequency Alcohol

* energy dense foods are high in fat/sugar andggnéilute foods are high in fibre and water suchvegetables, fruits, legumes and whole grain

cereals. Source: Adapted from WHO 2003

physical activity throughout Asia. Families gerigra

Rates of obesity-related chronic disease in the Asia-

consume more fats and oils, more meat, more sughr a Pacific region

less vegetables and cereals than in the®pastotorised
transport has replaced bicycles and television,prders
and videos are becoming the preferred leisure tote
vities throughout the region at the expense of nacteve
pursuits®

In addition, the shift away from traditionalbsistence
lifestyles has resulted in many changes that hawérie
buted to increasing fatness in the Pacific natidmadi-
tional foods of past generations such as fresh fignat,
and local fruits and vegetables have been repléged
rice, sugar, flour, canned meats, canned fruits \auk-
tables, soft drinks and be®r. Many Pacific Islanders
have come to depend on food imported from abfdéul.
addition, the increasing use of modern technolouy/the
shift from agriculture-based occupations to ciehant
office work has resulted in a sharp decrease indéyeto-
day physical activity of many Pacific Islandéfs.

The rapid increase in the mean population BMI arel th
level of obesity in Asia-pacific has been accomedriy
an equally dramatic increase in the rates of weaiglatted
chronic diseases. The levels of coronary heartadese
diabetes, stroke and certain cancers has been stda-
dily throughout the Asia-Pacific region for the tlago
decades and seven out every ten deaths in thenrégio
now attributed to non communicable diseases such as
these' The potential costs in terms of health and social
burden of increasing weight-related disease inrapas.
It has been estimated that over the next 10 yehmsaC
alone will lose 558 billion USD as a result of pagore
deaths from heart disease, stroke and diabBetes.

The evidence linking increasing body weighd aisk
of type Il diabetes in particularly strong. An §rss for
the WHO Global Burden of Disease estimated that
approximately 58% of diabetes mellitus globally dzmn
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Figure3. Estimated increases in prevalence of diabetesléated countries, 2003 - 2625
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attributed to weight gaiff. However this figure ranges

Cancers are an emerging health concerns withia-

from around 30% in some developing countries up toPacific and already account for a significant prtipa of

90% of type 2 diabetes cases in the most developea-
tries. Asia already accounts for a sizeable pitigoof
the world's population with diabetes and the numifer
people with diabetes is expected to treble by thary

early death and morbidity in the region. The iecide of
cancer and its contribution to overall mortalityrywa
greatly from over one third of all deaths in Aub&rao
less than 3% of deaths in IndoneSia. Weight gain has

2030°%" The International Diabetes Federation estimatesong been associated with increased risk of sembpe-

that 89 million Asian people have diabetes and tdithe
five biggest diabetic populations are in Asian does;
India 32 million; China 22 million; Pakistan 9 nnilh;
and Japan 7 million diabetics. (IDF, 2003). Betw#&886
and 2002 prevalence of diabetes in the largerscite
China increased from 4.6% to 6.4%; a 40% increase 0
a period of just 6 yearsThe World health Organization
estimates that these rates of diabetes in Asiaalviliost
double by 202% creating 330 million new diabetics in
the region and leaving an enormous health burden (F
3). The island states of the Western Pacific ajrdwae
the unenviable title of the highest recoded lewgistype
2 diabetes in their adult population. Around olmiedt of
all adults in Nauru were diabetics in 26band Tonga,

French Polynesia and Fiji also had diabetes rates iwith the level of development.
In contrast, New Guinea and thamore rural areas of East Asia, the major cancerthase

excess of 10%.

dependent cancers such as breast cancer but meesent
search has concluded that a wide range of canoers i
cluding colon, breast (postmenopausal), endometrium
kidney, and esophageus are associated with obésity.
Some studies have also reported links between tgbesi
and cancers of the gallbladder, ovaries, and pascre
Cancer is increasing throughout the Asia-Pacifigiae
and changing patterns of cancer incidence refletts
creasing rates of overweight, obesity and physiatti-
vity. Overall, cancers of the lung, breast, bowtdmach
and prostate account for almost half of all cardiag-
nosed worldwidé® Although cancer data from Asia-
Pacific is limited, there are clear variations lre tmajor
types of cancers within the region which are asdedi

In the South Asiada

Solomon Islands had rates of diabetes below 3%e Thassociated with poor hygiene such as stomach and ce

epidemic of diabetes has been identified as onthef
greatest threats to the health of the Pacific redio
Diabetes is usually the first indicator of @& range
of metabolic conditions associated with weight sash
hypertension, coronary heart disease, stroke, kidfie

vical as well as lung cancer. In more developedsiof
the region the predominate cancers and those nasf
rapidly include the obesity-related cancers sucltas
cers of the breast, colon and liver as well as leamper®
A recent study by Kuriyama and oth€rdound that

sease and premature death. Each year 17 millioplgpeo overweight and obesity could account for 4.5% salb-

die from stoke and coronary heart disease througtheu
world and the Asia-Pacific region is thought tc@mt
for at least 50% of these deafisHowever, the preva-

jects) or 6.2% (never-smokers) of the risk of aapaer
in Japanese women and -0.2% (all subjects) or 3.7%
(never-smokers) in Japanese men. Although the inci-

lence of cardiovascular disease (CVD) varies gyeatl dence of obesity-related cancers is lower in Jdpape-

across the region with countries being divided ittiee
bands based on their CVD mortality. Countrieshe t
‘high mortality’ category have a CVD mortality ratieat

cially among men) than in countries with higherdisvof
obesity, the proportion of cancer incidence attabie to
weight is similar to studies of USA women (3.28@nd

exceeds 30% of deaths and include New Zealand, &ustr Spanish women (8.8%j. The figure is likely to higher in

lia, Singapore, some Pacific Islands and urbansacéa
China. The ‘intermediate mortality’ category witlD-2
30% of total deaths from CVD consists of rural Ghin

Australia where more than 25 per cent of canceesas
and more than 7600 cancer deaths each year abeitstty
to overweight and obesity, physical inactivity, pabet

Hong Kong, Japan, Korea and Malaysia. The ‘lowand drinking alcohof’

mortality’ category of countries including Thailanihe

Philippines and Indonesia have less than 20% il tot Conclusion

deaths from CVD! Although the major contributor to
CVD mortality is throughout the region is corondgart
disease, deaths from cerebrovascular diseasedsjrdk-
minate in Japan, Korea and Chifla. However, the

The average weight of the population together whih t
level of people currently classified as overweighbbese

in the Asia-pacific region has been rising rapidlyecent
decades. The Pacific Island nations have some ef th

patterns of CVD deaths in Asia-Pacific are changinghighest reported levels of obesity in the world and

Whilst some CVD rates in some countries such asrAus
lia and Japan appear to have declined in recerstdésc
they continue to increase in other countries sgchain-
land China (despite small improvements in larges)t

Australia and New Zealand have rates of obesity dhat
comparable to most rich nations including the USA.
Although the officially recorded rates of obesiag de-
fined by the WHO criteria, remain low within Asiagre

Malaysia, Singapore, Korea and Taiwan. In China, thas consensus that the true level of overweight igchn

prevalence of hypertension increased from 14.4%9B1

higher than reflected by these figures. Some As@mm-

to 18.8% in 2002 and the prevalence of CVD increasetries have defined their own BMI cut-points for sitg
from 31.4 to 50.0% and CVD mortality from 27 to 32% and when applied, these reveal that overweightodoed

of all deaths over a similar periét. A large regional
study involving eight countries across the regidenti-
fied increasing BMI as one of the major driverstiudse
increase$?

sity affects around one third to one half of theydation.
The speed and rate of weight gain within the reggoa
cause of great concern. Already overweight andiope
is associated with a significant, social, healtld anono-
mic burden in the region and unless action is taiken
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address the problem continued increases in thd tdve 18.

weight related chronic disease such as diabeteb, ah\d
cancers will overwhelm the health care systems and

threaten further social and economic advances rwithilg_

Asia-Pacific.
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