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Obesity is a complex multifactorial disease. The worldwide prevalence of overweight and obesity has doubled
since 1980 to an extent that nearly a third of the world's population is now classified as overweight or obese. Obe-
sity rates have increased in all ages and both sexes irrespective of geographical locality, ethnicity or socioeco-
nomic status, although the prevalence of obesity is generally greater in older persons and women. This trend
was similar across regions and countries, although absolute prevalence rates of overweight and obesity varied
Keywords: . . . .
Prevalence widely. For some developed countries, the prevalence rates of obesity seem to have levelled off during the past
BMI few years. Body mass index (BMI) is typically used to define overweight and obesity in epidemiological studies.
Adiposity However, BMI has low sensitivity and there is a large inter-individual variability in the percent body fat for any
Health risk given BMI value, partly attributed to age, sex, and ethnicity. For instance, Asians have greater percent body fat
than Caucasians for the same BMI. Greater cardiometabolic risk has also been associated with the localization
of excess fat in the visceral adipose tissue and ectopic depots (such as muscle and liver), as well as in cases of in-
creased fat to lean mass ratio (e.g. metabolically-obese normal-weight). These data suggest that obesity may be
far more common and requires more urgent attention than what large epidemiological studies suggest. Simply
relying on BMI to assess its prevalence could hinder future interventions aimed at obesity prevention and control.

© 2018 Elsevier Inc. All rights reserved.

1. Introduction

The worldwide prevalence of overweight and obesity has doubled
since 1980 to an extent that nearly a third of the world population is
now classified as overweight or obese [1]. Obesity adversely affects
nearly all physiological functions of the body and comprises a significant
public health threat. It increases the risk for developing multiple disease
conditions, such as diabetes mellitus [2], cardiovascular disease [2,3],
several types of cancers [4], an array of musculoskeletal disorders [5],
and poor mental health [6], all of which have negative effects on the
quality of life, work productivity, and healthcare costs. In the US, it has
been estimated that the health costs incurred by a single obese individ-
ual was US$1901 per annum in 2014, extrapolating to US$149.4 billion
at the national level [7]. In Europe, the total direct and indirect cost
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attributable to overweight and obesity was equivalent to 0.47-0.61%
of the GDP [8].

The World Health Organization (WHO) defines overweight and obe-
sity as abnormal or excessive fat accumulation that presents a risk to
health [9]. The body mass index (BMI), calculated by dividing the
body weight in kilograms by the square of height in meters, is a simple
metric used to indicate overall body fatness [9]. For adults, current
guidelines from the US Centers for Disease Control and Prevention
(CDC) and the WHO define a normal BMI range as 18.5 to 24.9, whereas
aBMI > 25 kg/m? is considered to be overweight, and a BMI > 30 kg/m?
is classified as obese, with severe obesity defined as a BMI > 40 kg/m?
[9]. Despite this relatively simplistic definition, obesity is a multifactorial
disease that results from chronic positive energy balance, i.e. when
dietary energy intake exceeds energy expenditure. Excess energy is
converted to triglyceride which is stored in adipose tissue depots that
expand in size, thereby increasing body fat and causing weight gain.
The globalization of food systems that produce more processed and
affordable food, and promote passive overconsumption from energy-
dense, nutrient-poor foods and beverages has been identified as a
major driver of the obesity epidemic [10], although a decrease in
physical activity owing to the modernization of lifestyles is also likely
involved [11,12].

Obesity can occur at any age. Previous studies assessing trends in
obesity found that its prevalence has increased in both adults and
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children of all ages, indiscriminate of geographical locality, ethnicity or
socioeconomic status [1]. In low-income countries, obesity is generally
more prevalent among middle-aged adults from wealthy and urban en-
vironments (especially women); whereas, in high-income countries, it
affects both sexes and all ages, but its prevalence is disproportionately
greater among disadvantaged groups [10].

In this article, we summarize the prevalence rates and secular trends
of overweight and obesity in adults on a global scale.

2. Methods

We used the data provided by the Global Burden of Disease Study
(Institute for Health Metrics and Evaluation, Seattle, WA) [1], which de-
fines obesity as a BMI > 30 kg/m?, and overweight as a BMI > 25 kg/m?
(i.e. overweight rates include obesity); the full data file is available on-
line from Global Health Data Exchange (http://ghdx.heathdata.org).

We divided the world into six regions according to WHO; namely
African, Americas, Eastern Mediterranean, European, South East Asian
and Western Pacific. We selected the data for the top five most populous
countries from each region: the African region included Nigeria,
Ethiopia, Congo, Tanzania and South Africa; Americas included the
United States of America, Brazil, Mexico, Colombia and Argentina; the
Eastern Mediterranean included Pakistan, Egypt, Iran, Iraq and
Afghanistan; the European region included Russia, Germany, Turkey,
United Kingdom and France; the South East Asian region included
India, Indonesia, Bangladesh, Thailand and Myanmar; and the Western
Pacific region included China, Japan, Philippines, Vietnam and South
Korea. Overall, the countries selected for this study represented ~78%
of the world's population.

We report prevalence rates (%) of overweight and obesity by sex,
age, and region between 1980 and 2015.

3. Results
3.1. Prevalence of Overweight and Obesity by Sex and Age

Globally, a total of 1.9 billion and 609 million adults were estimated
to be overweight and obese in 2015, respectively, representing approx-
imately 39% of the world's population. Fig. 1 shows the global preva-
lence rates of overweight and obesity in 2015, for adult men and
women aged > 20 years, by age group. In 2015, the prevalence of over-
weight was somewhat lower in women than in men among young
adults (aged between 20 and 44 years) but this trend was reversed
after age 45-49 years, perhaps coinciding with menopause in women.
The prevalence of obesity was generally higher in women than in men
in all age groups, with sex differences being maximal between 50 and
65 years old. The rates of both overweight and obesity increased with
age from 20 years old onwards, reached their peak between the ages
of 50 to 65 years, and declined slightly thereafter.

3.2. Secular Trends in Overweight and Obesity

The age-standardised prevalence of overweight increased from 26.5%
in 1980 to 39.0% in 2015, representing an almost 50% increase over the
past 35 years (Fig. 2 top). The prevalence obesity likewise rose from 7%
in 1980 to 12.5% in 2015, representing an almost 80% increase (Fig. 2 bot-
tom). The prevalence rates of overweight and obesity were always
greater in women than in men throughout this period; a pattern of
diminishing sex differences in recent years was evident for overweight,
but sex differences in obesity remained remarkably constant.

3.3. Regional Prevalence of Overweight and Obesity
The American and the European were the two regions with the highest

prevalence of overweight and obesity (Fig. 3). In the Americas, the preva-
lence of overweight increased from 45.3% in 1980 to 64.2% in 2015 and the
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Fig. 1. Global prevalence of overweight (top) and obesity (bottom) in adults > 20 years old
by age group and sex (ca. 2015).

prevalence of obesity increased from 12.9% in 1980 to 28.3% in 2015. The
US and Mexico had the highest prevalence rates for both overweight and
obese. In the European region, the prevalence of overweight increased
from 48% in 1980 to 59.6% in 2015 and that of obesity from 14.5% in
1980 to 22.9% in 2015. The prevalence rates of overweight and obesity
were quite consistent among countries within each of these two regions.
Turkey and the US had the highest prevalence rates of overweight and
obesity in 2015 in the European and the American regions, respectively,
whereas France and Columbia had the lowest, respectively.

In the Eastern Mediterranean region, the prevalence of overweight
increased from 37.9% in 1980 to 49.6% in 2015 and that of obesity
from 11.8% in 1980 to 19.6% in 2015. In the African region, the preva-
lence of overweight, and obesity have approximately doubled from
1980 to 2015, from 18.5% to 34.5% and from 6.2% to 12.7%, respectively.
We observed a large variability among countries in the prevalence rates
of overweight and obesity in the Eastern Mediterranean and African re-
gions. For instance, the prevalence of overweight in Iraq remained
rather constant but at a rather high level (from 62.6% in 1980 to 65.6%
in 2015), but in Pakistan it increased from 24.1% in 1980 to 35.4% in
2015. Likewise, the prevalence of overweight in South Africa increased
from 49.4% in 1980 to 57.8% in 2015, whereas in Ethiopia it increased
from 7.1% in 1980 to 15.9% in 2015.

The trends in overweight and obesity also increased in the West Pa-
cific region during the past 35 years, although the prevalence rates were
the lowest globally. The prevalence of overweight increased from 9.7%
in 1980 to 28.2% in 2015, and that of obesity increased from 0.8% in
1980 to 4.9% in 2015. For example, the prevalence of overweight in
China approximately tripled from 7.8% to 29.9%. Similar trends were ob-
served for the South East Asian region; the prevalence overweight
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Fig. 2. Age-standardised global prevalence of overweight (top) and obesity (bottom) in
men and women > 20 years old by year (ca. 1980-2015).

increased from 10.9% in 1980 to 24.3% in 2015, and the prevalence of
obesity from 1.7% in 1980 to 6.2% in 2015.

Overall, although there was a 5-6-fold variability among regions in
the absolute prevalence rates of overweight and obesity, the rising
trend was common for all regions during the past 35 years, with
evidence of levelling off in some (e.g. Americas and African) but not
all regions (Fig. 3).

4. Discussion

The worldwide prevalence rates of overweight and obesity have
approximately doubled since 1980 to an extent that over one-third of
the world's population is now classified as overweight or obese. Kelly
et al. estimated that 57.8% of the world population will be overweight
or obese by the year 2030 if the current trends continue [13]. Globally,
the proportion of individuals with a BMI > 25 kg/m? increased between
1980 and 2015 from 25.4% to 38.5% in men, and from 27.8% to 39.4% in
women. The prevalence of obesity increased from 5% in 1980 to 10.1% in
2015 in men and from 8.9% to 14.8% in women. The rise in the preva-
lence of overweight and obesity was greatest between 1992 and 2002,
and was always greater in women than in men throughout this period;
a pattern of diminishing sex differences in recent years was evident for
overweight, but sex differences in obesity remained remarkably con-
stant over time. The non-communicable diseases (NCD) Risk Factor Col-
laboration estimated that by 2025, the prevalence of obesity will reach
18% in men and 21% in women [14]. In low-income countries, obesity is
generally higher among middle-aged adults from wealthy and urban
environments (especially women); whereas, in high-income countries,
obesity affects both sexes and all ages, but is disproportionately greater
in disadvantaged groups [10]. Generally, the prevalence of obesity is
higher in women than men in all sociodemographic levels [15].

Regional trends in overweight
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Fig. 3. Age-standardised prevalence of overweight (top) and obesity (bottom) in adults
> 20 years old by geographical region and year (ca. 1980-2015).

The absolute rates and trends in overweight and obesity varied
substantially across regions and countries and are similar to those
reported by Stevens et al. [16]. In 1980, the overweight and obesity
prevalence rates ranged from 4.5% in Vietnam to 62.6% in Iraq (based
on the data for 30 countries in the 6 geographical regions described in
Methods). By 2015, overweight and obesity prevalence rates in 18 out
of the 30 countries examined were >35%; and they were >51% in all
five countries of the European and American regions. In 1980, only
two countries had a prevalence of obesity above 20%: South Africa
(22.6%) and Iraq (28.8%). By contrast, in 2015, 11 countries had a
prevalence of obesity > 20%: Germany (20.9%), Brazil (22.6%),
Argentina (23.2%), Russia (24%), United Kingdom (24.3%), Turkey
(28.5%), Mexico (28.6%), South Africa (30.8%), Iraq (31.9%), US
(33.6%), and Egypt (35.3%).

The obesity rates seem to have levelled off during the past 10 years
in several developed countries. For example, the prevalence of obesity
in the US and UK remained at around 30-34% and 23-24%, respectively,
between 2005 and 2015. However, the global obesity rate is still increas-
ing as the trends have accelerated in other regions of the world, where
most people live. The increase in the prevalence of obesity in developing
countries is mainly due to rapid changes in socioeconomic status and
demographic, and the adoption of an energy- and fat-rich diet and a
sedentary lifestyle [17]. In 1980, the South East Asian, Western Pacific
and African regions were those with the lowest prevalence of obesity,
which was as low as 0.4% in Vietnam and <2% in nine other countries:
Bangladesh (0.6%), China (0.6%), Ethiopia (1.2%), Indonesia (1.4%),
Myanmar (1.5%), Nigeria (1.7%), India (1.7%), Japan (1.8%), and South
Korea (1.9%). By 2015, however, only one country still had an obesity
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prevalence below 2%: Vietnam (1.6%). The robust rising trends will
likely continue in developing countries, where 2 out of 3 of the world's
obese individuals currently reside [18]. China (Pacific region) witnessed
a nearly 9-fold increase in the prevalence of obesity over the past
35 years, from 0.6% in 1980 to 5.3% in 2015. Although the obesity rate
is still much lower than that in the US, the net population of obese Chi-
nese individuals is among the highest in the world [19]. The associations
of risk factors with obesity differ between men and women [20]. Life-
style and dietary factors appear to be the most important parameters
that can explain the differences between urban and rural residents
among women, whereas socioeconomic status, lifestyle, and dietary fac-
tors were equally important among men [21]. Mi et al. reported that
both the prevalence of obesity and the combined prevalence of over-
weight and obesity increased more rapidly among men than women
in China, and forecasted that the increases in body weight are continu-
ing, particularly among men [19].

The standard WHO BMI classification criteria may have less clinical
and epidemiological significance for some populations. In fact, for the
same BM], there is a large inter-individual variability (almost 2-fold)
in the percent body fat, partly attributed to age, sex, and ethnicity
[22,23]. In 2002, WHO Expert Consultation panel, using all available
data from Asian countries, proposed to lower BMI cut-off points to
trigger public health action for Asian populations, categorizing
23-27.5 kg/m? as overweight and BMI > 27.5 kg/m? was obese [24].
Some Asian countries adjusted the criteria accordingly; for instance, in
China, the Working Group on Obesity in China (WGOC) defined obesity
as BMI > 28.0 kg/m? and normal weight as BMI < 24.0 kg/m?[25]. And, in
Singapore, it has been proposed that a BMI of 26-27 kg/m? and above is
used to identify obese subjects [26]. A lowering of the BMI cut-off will
translate directly into a much greater obesity prevalence in these popu-
lations. For instance, in a combined cohort study of minority groups liv-
ing in the US, Hispanics, African-Americans, Chinese-Americans and
South Asians carried significantly greater risk of developing metabolic
abnormalities compared to Caucasians at similar BMIs in the overweight
as well as in the normal weight ranges [27]. The analysis showed that for
the equivalent prevalence of metabolic abnormalities at a BMI of
25 kg/m? in Caucasians, the corresponding BMIs were 22.9 kg/m? for
African Americans, 21.5 kg/m? for Hispanics, 20.9 kg/m? for Chinese-
Americans, and 19.6 kg/m? for South Asians [27]. For the equivalent
prevalence of metabolic abnormalities at a BMI of 30 kg/m? in Cauca-
sians, the corresponding BMI values were 24.5 kg/m? for Chinese-
Americans and 23.3 kg/m? for South Asians. Unfortunately, we could
not recalculate obesity rates in our study using lower BMI cut-offs, as
the Global Burden of Disease Study Database only includes the absolute
number and percentage of overweight and obesity. Notably, among
people of Asian descent, apparently normal weight individuals with
some degree of metabolic dysfunction have greater risk for cardiometa-
bolic disease not only compared to their metabolically-healthy lean
counterparts, but also compared to metabolically-healthy obese sub-
jects [28]. This suggests that BMI alone cannot accurately convey the
magnitude of risk to health, not only across different ethnic populations,
but also for certain subgroups within the same population.

In summary, the prevalence of obesity is greater in women than
men, and increases with age. Overweight and obesity rates have in-
creased considerably during the past 35 years to the extent that more
than one-third of the world's population is now classified as overweight
or obese. Although there is some variability between countries and re-
gions, these trends were relatively uniform worldwide. Estimates of
obesity prevalence based on WHO BMI cut-offs may not adequately
capture the full scale of the problem. The increase in obesity likely re-
sults from a complex interaction between changes in the food environ-
ment, physical activity, socioeconomic, environmental, and genetic
factors. Prevention is a complex issue and requires collective efforts
from the governments, the scientific and the medical communities,
the industry, and various social organizations towards the changing of
dietary and lifestyle habits.
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