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Summary
Background: Member states of the World Health Organization have adopted
resolutions aiming to achieve ‘no increase on obesity levels’ by 2025 (based on
2010 levels) for infants, adolescents and adults.

Objectives: We aimed to assess the scale of the problem facing health planners
and service providers.

Methods and Results: Using data prepared by the Global Burden of Disease
collaborative for 2000 and 2013, we have estimated that by 2025 some 268 million
children aged 5-17 years may be overweight, including 91 million obese, assuming
no policy interventions have proven effective at changing current trends. We have
also estimated the likely numbers of children in 2025 with obesity-related comorbid-
ities: impaired glucose tolerance (12 million), type 2 diabetes (4 million), hypertension
(27 million) and hepatic steatosis (38 million). A supplemental table provides esti-
mates for each of 184 nations.

Conclusion: The 2025 targets are unlikely to be met, and health service providers
will need to plan for a significant increase in obesity-linked comorbidities.

Keywords: Childhood, comorbidities, diabetes, global, hypertension, obesity,
overweight, prevalence, steatosis.

Introduction

A High Level meeting of the UN General Assembly
held in 2011 resolved to tackle non-communicable
diseases (1) and among other things called for rec-
ommendations on a set of voluntary global targets.
In May 2012, the 65th World Health Assembly
endorsed the Comprehensive Implementation Plan
on Maternal, Infant and Young Child Nutrition (2)
which had six global nutrition targets to be achieved
by 2025, including Target 4: no increase in childhood
overweight, which applied to infants and young chil-
dren up to age 5 years, and took estimates of 6.7%
of pre-school children (43 million under-fives) for the
2010 baseline (3).
The 66th World Health Assembly, held in May

2013, endorsed the WHO Global Action Plan for
the Prevention and Control of NCDs 2013-2020 (4)
which included a target ‘to halt the rise in diabetes
and obesity’ and specified that this should be moni-
tored in both adults and adolescents. Again, 2010
was taken as the baseline for evaluating achievement
of a ‘halt’ in the rise in obesity.

Previous estimates of the extent of obesity among
school-age children (here defined as age 5 years to
17.9 years) were made by Lobstein, Buar and Uauy
in 2004 (5) and by Lobstein and Wang in the first is-
sue of this journal, in 2006 (6). These were the first
comprehensive attempts to consider both the preva-
lence and trends in overweight and obesity across
the age range on a global basis, using the standard-
ized International Obesity TaskForce definitions (7,8).
Subsequently, the collaboration of researchers in

the Global Burden of Disease (GBD) programme (9)
have included adult and child overweight and obe-
sity in their assessments of the causes of deaths
and disability-adjusted life years, and published a
set of data in 2014 (10) which gave prevalence esti-
mates for 188 countries for 1980, 1990, 2000 and
2013. The data for children covered the age range
2 to 20 years.
In the present paper, we have taken the GBD

estimates for 2000 and 2013 to make an estimate
for 2010 (to match the World Health Organization
baseline year) and to project forward to 2025 on
the basis that no effective intervention is
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implemented to significantly change the trend. We
have also used figures for the prevalence of
obesity-related comorbidities for children (12) to
make estimates of the prevalence and numbers of
children suffering these comorbidities in 2025, as
an indication of the severity of the demand on health
services that may accrue as this generation of chil-
dren moves into adulthood.

Methods
Overweight and obesity estimates have been pre-
pared by the Global Burden of Disease collaboration
and published by Ng et al. (10), providing figures for
each of 17 age groups (2 years through to 80+years)
for males and females, for years 1980, 1990, 2000
and 2013. Methods and sources are described in
the paper and in that paper's online supplementary
files (11). The definition of overweight and obesity is
based on the International Obesity TaskForce cut-offs
for children up to age 18years. We took the estimates
calculated by Ng et al. (10), for the years 2000 and
2013, and interpolated for year 2010 and projected
to year 2025 on an unadjusted linear basis, separately
for each of 184 countries. Thus for countries such as
the USA where there has been little increase in aver-
age child obesity prevalence for a decade, this trend
was assumed to continue to 2025, while for countries
where a rapid rise has been seen, this too was
projected to continue to 2025. We also calculated
the percentage change in prevalence over the period
2000–2013, based on the calculation 100 * (2013
value -2000 value)/2000 value.
Estimates for the numbers of children in each coun-

try for 2000, 2010, 2013 and 2025 were taken from
World Bank population estimates and projections
(13), which are provided in five-year bands. To calcu-
late the numbers of children aged 5–17.9 years, we
added the total of all children aged 5–9years and 10–
14years, plus three-fifths of those aged 15–19years.
The numbers of children in Taiwan were obtained from
official government statistics (14), which are provided
in the same format as those from the World Bank.

Estimates for the prevalence of obesity-related
comorbidities were based on the ranges published
in 2006 by Lobstein and Jackson-Leach (12) for four
factors: impaired glucose tolerance, type 2 diabetes,
hypertension and hepatic steatosis. We took the up-
per level of the range supplied: we believe this is justi-
fied because (i) we have only calculated comorbidity
numbers on the basis of obese children, not over-
weight non-obese children, who could add a signifi-
cant number of additional cases, and (ii) we assume
that the planners of health services should anticipate
the highest likely level of demand.

Results
We summarize the results for projected numbers and
prevalence of overweight (including obesity) and
obesity in Table 1, which shows global overweight
prevalence for children aged 5–17years rising from
13.9% in 2010 to 15.8% in 2025. On the assumptions
of continued population growth given by the World
Bank, this translates to a rise from some 219 million
children in this age group in 2010 to 268 million
children in 2025. Obesity alone rises from 76 million
children (4.8%) in 2010 to 91 million (5.4%) by 2025.
In Table 2, we have extracted from the 184 coun-

tries the top 20 countries for (a) absolute numbers of
overweight children anticipated for 2025, (b) preva-
lence levels for 2013 and (c) the fastest rise in preva-
lence during the years 2000 through to 2013. The
first list includes those countries with large popula-
tions where there is already a high prevalence of over-
weight in children (e.g. the USA and the UK) and
countries with very large populations and recent
increases in overweight, projected to continue to
2025 (e.g. China, India, Brazil and Mexico). The sec-
ond list (derived from Ng et al. (10)) indicates the
highest levels of childhood overweight are found in
Pacific islands and the Middle Eastern region. The
third list shows how the rapid increase in childhood
obesity is affecting a range of developing economies,
including those in South Asia, Latin America, Africa,
small island states in the Caribbean and several states

Table 1 Global childhood overweight and obesity 2000–2025: millions and prevalence levels. Children aged 5.0–
17.9 years. Overweight includes obesity, and both are defined using IOTF cut-offs (7,8)

2000 2010 2013 2025

Overweight 199.9 (12.8%) 218.7 (13.9%) 223.8 (14.2%) 268.5 (15.8%)
of which obese 71.4 (4.6%) 76.2 (4.8%) 77.8 (4.9%) 91.2 (5.4%)

IOTF, International Obesity TaskForce.
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in the former Soviet Union. Based on the Ng et al. (10)
estimates, we found very few countries with a reduc-
tion in overweight prevalence in the last decade: no
countries showed a fall in childhood overweight prev-
alence of more than three percentage points over the
period 2000–2013, while only two countries, Albania
and Lesotho, showed a fall in prevalence more than
two percentage points over the period (Table S1).
Table 3 gives an indication of the potential demand

on health services for countries with the highest likely
level of childhood obesity-related comorbidities, for
the year 2025. The countries are similar to those listed

in Table 2, column a, as these countries have the
highest numbers of children anticipated to be obese
in 2025. Table 3 also indicates the global figure for all
184 countries combined: namely an anticipated 12.7
million children suffering obesity-related impaired
glucose tolerance, and as many as 4 million with Type
2 diabetes, along with 27 million experiencing hyper-
tension and nearly 38 million with hepatic steatosis.
Readers should note that comorbidities may cluster
in individuals, so the numbers for each comorbidity
should not be added together within a given country
or globally.

Table 2 The 20 highest-ranking countries for numbers of overweight children projected for 2025 (column a), the highest
prevalence levels estimated for 2013 (column b) and the most rapid rise in prevalence, for the period 2000-2013 (column c).
Children aged 5.0-17.9 years. Overweight includes obesity and is defined using IOTF cut-offs (7,8)

Rank a
Numbers of overweight
children 2025 (millions) b

Prevalence of overweight
(including obesity) 2013 (%) c

Percentage increase in
prevalence 2000–2013

1 China 48.5 Kiribati 56.9 Vietnam 94.8
2 India 17.3 Samoa 46.1 Azerbaijan 72.7
3 United

States
16.7 Fed

Micronesia
45.6 Serbia 45.4

4 Brazil 11.4 Tonga 43.6 Bahamas 42.0
5 Egypt,

Arab Rep.
10.6 Solomon

Islands
38.8 Guinea-

Bissau
42.0

6 Mexico 9.5 Libya 37.1 Mali 41.5
7 Nigeria 9.5 Egypt 35.5 Benin 40.8
8 Indonesia 6.2 Kuwait 35.1 China 40.2
9 Pakistan 5.3 Uruguay 34.5 Kazakhstan 39.9
10 Russian

Federation
4.9 Chile 34.3 Brazil 39.8

11 Iran, Islamic
Rep.

4.0 Oman 33.4 Indonesia 39.1

12 South
Africa

3.9 Syria 33.1 Niger 37.8

13 Turkey 3.7 Lebanon 31.5 Philippines 36.3
14 Iraq 3.7 Greece 31.4 Venezuela 31.7
15 United

Kingdom
3.3 United Arab

Emirates
31.2 Trinidad

and Tobago
30.2

16 Algeria 3.2 Saudi Arabia 30.5 Israel 30.0
17 Congo,

Dem. Rep.
3.2 Equatorial

Guinea
30.2 South

Africa
27.0

18 Saudi
Arabia

2.7 Albania 29.8 Bangladesh 26.8

19 Syrian
Arab
Republic

2.8 Malta 29.5 Dominican
Republic

26.5

20 Tanzania 2.5 Costa Rica,
Palestine and
United States

29.3 Thailand 26.4

IOTF, International Obesity TaskForce.

Planning for the worst | 323

© 2016 World Obesity. Pediatric Obesity 11, 321–325

P
E
R
S
P
E
C
T
IV

E



Discussion

This paper has made estimates of the likely size of the
obesity epidemic among school-age children in 2025,
the year chosen by the member states of the World
Health Assembly to be the target for achieving no in-
crease in child obesity from 2010 levels. On current
trends, this target will not be met.
We also estimate the potential numbers of children

likely to be affected by obesity-related comorbidities.
Hypertension, impaired glucose tolerance and he-
patic steatosis are affecting a large number of children
as a result of their excess adiposity. The figures in
Table 3 do not include cases linked to excess adipos-
ity in overweight, non-obese children, who may be
less likely to show these comorbidities but who are a
greater proportion of the total population. The figures
in Table 3 will include some overlap in the cases, but it
would not be unreasonable to assume that around
half of the 90 million obese school-age children antic-
ipated for 2025will have one or more of the comorbid-
ities listed, or raised blood triglyceride or cholesterol
levels, or elevated aminotransferase. If there is no
screening service in place, these conditions are likely
to remain untreated until they become significantly

disabling, and potentially expensive, health problems
in adulthood.

Limitations

The data presented here are projections from esti-
mates which are themselves projections and interpo-
lations from estimates, in turn based on sample
surveys using a variety of methods and procedures.
The population estimates are based on known cen-
sus data, with their potential inaccuracies, projected
forwards with varying degrees of confidence. The
overweight prevalence data are based on occasional,
often small-scale sample surveys, some of which col-
lected measured heights and weights while others re-
lied on reported heights and weights, and age ranges
were not consistent between all surveys. The GBD
methodology undertakes sophisticated procedures
to correct for these factors, but cannot realistically val-
idate the corrected data against a known gold stan-
dard as the latter does not exist: no country has
undertaken measured, annual surveys of every child
across the entire age range, throughout the period
reported.

Table 3 Potential numbers of children with obesity-linked comorbidities 2025: globally and in the 20 highest-ranking
countries. Children aged 5.0–17.9 years. Individuals may experience more than one comorbidity

Impaired glucose tolerance Type 2 diabetes Hypertension Hepatic steatosis

thousands thousands thousands thousands

Global 12 783 4068 27550 38132
China 1527 486 3293 4558
United States 1109 353 2393 3311
India 1017 324 2194 3037
Indonesia 645 206 1392 1927
Egypt, Arab Rep. 634 202 1368 1894
Mexico 501 160 1081 1497
Brazil 472 150 1018 1410
Nigeria 421 134 908 1257
Pakistan 384 122 828 1147
Russian Federation 223 71 482 667
South Africa 214 68 469 638
Algeria 202 64 436 603
Iraq 199 63 428 593
Congo, Dem. Rep. 176 56 379 524
Syrian Arab Rep. 164 52 355 491
Turkey 163 52 352 487
Saudi Arabia 152 48 328 454
Iran, Islamic Rep. 140 45 302 418
United Kingdom 138 44 297 411
Sudan 132 42 286 395
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The estimates for comorbidity levels are also based
on sample data from a range of locations, age-ranges
and, more problematically, different definitions of the
threshold for determining the presence of that comor-
bidity, as noted in the original study (12).
We have used linear projections from the last de-

cade, and it may be the case that there is a world-
wide deceleration in the rising levels of overweight
and obesity. While this appears to be true for some
countries, for others, the levels have been rising
steeply (Table 2, column c), and there is good reason
to assume such trends would continue as additional
countries experience similar forms of nutritional transi-
tion and enhanced access to markets for processed
foods and sugary beverages, increasing sedentary
behaviours and continued rising levels of urbanization.

Conclusion
We have made a number of estimates for the scale of
child overweight and obesity in 2025, the year that the
World Health Organization set for achieving no
increase in obesity levels from 2010 for pre-school
children, adolescents and adults. For most countries
analysed, there appears to be no reason to believe
the targets will be met, although we acknowledge a
significant lack of good survey data for the last
5 years.
We hope that the estimates shown here are not

proved to be correct in 2025. We hope that the as-
sumption of linear trends, which assumes ‘business
as usual’ and a lack of significant new interventions to
improve children's prospects, are proved to be wrong
and that the real levels of obesity and comorbidities a
decade from now are far lower than those indicated.
However, we see no reason to rely on optimism as a

strategy for planning for the future, not only for coping
with the child obesity problem and its comorbidities,
but also the rising levels of ill-health that will become
manifest as those children retain or increase their ad-
iposity moving into adulthood. Rather, it is important
to plan for the worst: and for this, the managers of
health services need to be aware of the potential scale
of the problem they may face and should start plan-
ning for the resources and staff capacity that they will
need for the 2020s and beyond.
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Supporting information

Additional Supporting Informationmay be found in the
online version of this article at the publisher’s web-site:

Table S1. Additional information may be found in at
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