The Obesity Epidemic Is a Worldwide Phenomenon

Barry M. Popkin, Ph.D., and Colleen M. Doak, M.A.

Obesity is not just a disease of developed nations.
Obesity levels in some lower-income and
transitional countries are as high as or higher than
those reported for the United States and other
developed countries, and those levels are
increasing rapidly. Shifts in diet and activity are
consistent with these changes, but little systematic
work has been done to understand all the factors
contributing to these high levels. The goal of this
review js to provide an understanding of the
patterns and trends of obesity aroungd the world
and some of the major forces affecting these
trends. Several nationally representative and
nationwide surveys are discussed.

Introduction

It is widely acknowledged that obesity has emerged as an
epidemic in developed countries during the last quarter of
the 20th century. It continues to be an issue of great con-
cern. In addition, we now face the emergence of obesity
as a worldwide phenomenon, affecting wealthy and middle-
income people alike in middle-income countries, as well as
residents of countries previously considered to be poor.
Obesity is excessive enough to cause many to define this
as an obesity epidemic.! From a nutrition perspective, re-
search and policy in countries such as China, Brazil, and
many lower-income countries have focused on problems
of undernutrition, but we present information here to point
to an emerging paradigm of either a dominant problem of
obesity or an ever-increasing obesity problem. Elsewhere
we have shown that for China this increasing trend in
adult obesity may coexist with an increase in chronic en-
ergy deficiency among adults.?

Several case studies using smaller, focused samples
have elucidated the complications of obesity and associ-
ated chronic diseases, such as cardiovascular diseases,
in adults. These diseases represent far too great a burden
for researchers, health experts, and policy makers to ig-
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nore in places such as Brazil, Cuba, Egypt, South Africa,
Thailand, and Vietnam.*'> There is extensive documenta-
tion of populations in these countries with high energy
and fat intakes and above-average levels of obesity among
adults. There are equally important problems emerging
among children and adolescents in lower-income coun-
tries,'® but the focus of this review is adults; insufficient
data on adolescents preclude their use in this article.

It is important to gain an understanding of the factors
that are contributing to this worldwide trend. Because so
many populations in a wide range of environments have
witnessed a large increase in the proportion of obese chil-
dren and adults, some comprehension of the role of key
underlying behaviors is important. The major factors im-
plicated in the West have been the modern food supply
and ready availability of high-fat foods for at-home and
away-from-home consumption, along with marked shifts
in physical activity patterns at work and during recre-
ation. Large nationwide surveys provide some sense of
not only body composition patterns but also some of the
key underlying shifts in diet and physical activity pat-
terns.

Study Methods

Survey Designs and Samples
Data come from several sources. Analyses discussed in
this article that have not been published elsewhere are
based on Chinese and Russian surveys. The China Health
and Nutrition Survey (CHNS), an ongoing, longitudinal
survey of eight provinces in China, is reviewed in detail.
A multistage, random, cluster sampling procedure was
used to draw a sample from each province. Additional
detail on the research design of this survey is presented
elsewhere.!” Other data sets are from the Russian Longi-
tudinal Monitoring Survey (RLMS),'8! the first nation-
ally representative sample of the Russian Federation. Data
collection is identical with that for the China survey, ex-
cept that in China doctors and nutritionists collected all
data, whereas in Russia trained nonmedical interview spe-
cialists coliected the data.

Additional data from published surveys conducted
in all regions of the world are also discussed. The main



focus is on larger and more representative samples of
adults. Selection criteria for presenting data from other
surveys were size, sampling design, and geographic area.
If a study was representative of a region or country, it was
always used. If it came from a country with few studies
and did not fit our criteria of national representativeness,
we used it if the sample size was large and it seemed rea-
sonably representative of the population being sampled.
Because there are few studies of trends in obesity, those
that provide reasonably comparable measurement and
sampling criteria were always selected.

Measures

Body mass index (BMI, measured in kg/m?) is the standard
population-based measure of overweight and obesity sta-
tus. For adults, the cutoffs used to delineate obesity are: <
18.5 for thinness (chronic energy deficiency), 18.5-24.99
for normal, 25.0-29.99 for overweight grade 1, 30.0-39.99
for overweight grade II, and > 40.0 for overweight grade
IIL.% For the purposes of this review, grades II and III are
combined. Ideally, we would follow these cutoffs univer-
sally, but unfortunately, many published results (se lower
cutoffs (e.g., many define a BMI of > 25 as grade I, whereas
others use the National Center for Health Statistics per-
centile cutoffs of 27.8 for males and 27.3 for females). The
data sets are unavailable for revision.

Results

Higher-Income Countries
As background, it is useful to present trends for adult
obesity in countries for which we have good comparable

measures: the United States, Finland, England, Germany,
and Australia. Table 12'% summarizes data on the pat-
terns and trends of adult obesity in these countries. The
United States, Germany, and Finland have the highest lev-
els of grade II overweight. Italy appears to have the high-
est level of grade I overweight.” Grade I overweight is not
presented for any other high-income countries. The level
of obesity and the rate of change per year over a longer
period of time are highest in the United States and En-
gland. The U.S. trend reflects a major increase in obesity
during the last decade.??2

Lower- and Middle-Income Countries

Prevalence. Before trends in these countries are ex-
plored, some sense of current knowledge on the preva-
lence of obesity should be discussed. Data from nation-
ally representative surveys from a range of middle- and
lower-income countries are available, as are large surveys
from selected population groups in other countries. Both
sets of results appear in Table 2,%6123%45 in which three
measures of obesity—grade I, grades II and above, and
grades I and above—are shown. The highest levels of
obesity (grade Il and above) occur in the Middle East,
Western Pacific, and Latin America.

Latin America. When we focus on obesity measures
of grades I and II and above for Latin America, we find
that more than 10% of females are obese in Brazil and
Colombia, more than 50% of the population is overweight
(grade I) in Mexico, and more than 30% are overweight in
Peru. The range is lower in other South American coun-
tries. Several of these South American examples come from
urban samples only. In all three countries, where we have

Table 1. Trends in Adult Obesity in High-Income Countries

BMI Cutoff
Reference Time Period  Obesity Trend (%) (kg/m?) Characteristics
United States 21,22 19601994 Nationally representative sample
Men 23.0-333 278
Women 23.6-349 273
England 23,62 1980-1994 Nationally representative sample
Men >30
Women
Sweden 24,25 1980/1-1988/9 Nationally representative sample
Men 4953 >30
Women 8.79.1 >28.6
Germany 26 1985-1990 Nationally representative sample
Men 14.1-172 >30
Women 16.5-19.3
Finland 27 1972-1992 Regionally representative sample
Men >30
Women 2218
Australia 28 19801989 Random, six cities
Men 9.3-115 >30
Women 8.0-13.2
Ttaly 29 19831994 Nationally representative sample
Men 41.2-46.1 >25
Women 289-313




Table 2. Obesity Patterns in Adults in Lower- and Middie-Income Countries: Studies with Large Sample Sizes

Obesity % Obese
Criterion  Age Group
Country Year Sample (n) (BMI) (years) Males Females Total
Latin America
Brazil”? 1989 23,544 >30 25-64 59 133 96
Peru® 1975/76 3145 >25 Adults — — 338
1975176 3145 >30 Adults — — 90
Colombia®! 1988-89 1572 >273 18-44 — 111 —
Mexico* 1995 2042 (U) >25 Adults 50.0 580 —
1995 2042 (U) 230 Adults 11.0 230 —
Caribbean
Cuba* 1982 30,063 >25 20-59 315 394 364
1982 20,539(U) >25 20-59 36.0 418 39.7
1982 9513 (R) >25 20-59 226 339 294
Asia
China® 1992 54,006 >25 >20 119 17.0 14.6
1992 18472(U) >25 >20 20.8 25.1 231
1992 35,534(R) >25 >20 74 127 102
Kyrgystan 1993 4053 >30 1859 42 10.7 —
1993 4053 25-<30 1859 264 243 —
India* 1988/90 21,361 >25 Adults — — 35
1988/90 21,361 >30 Adults — — 05
India* 1994 1832 >25 12-47 — 6.6 —
199394 1319 (U, slum) >25 12-47 — 11.6 —
Thailand® 1985 3495 (U) >25 3554 255 214 24.6
1985 3493 (U) >30 35-54 22 30 24
Philippines* 1993 9585 >30 >20 1.7 34 —_
1993 9585 2530 220 11.0 118 —
Malaysia3 1990 4747 >25-30 18-64 24.0 18.1 214
1990 4747 >30 18-64 47 79 6.1
West Pacific
Nauru® 1994 1344 >30 25-69 80.2 78.6 794
New Caledonia® 199294 6503 (R) >25(F) 30-59 446 714 59.0
227(M)
1992-94 641 (U) 225(F) 30-59 59.1 79.6 727
>27(M)
North Africa/Middle East
Kuwait® 1993-94 3435 >30 >18 323 40.6 364
1993-94 3435 >25-30 >18 352 323 338
Saudi Arabia® 1996 13,177 >30 15-95 16.0 240 198
1996 13,177 2530 1595 29.0 270 280
Egypt*! 1993-94 5812 25<BMI<30 >15 — 36.8 —
1993-94 5812 >30 >15 — 351 —
Morocco* 1984-85 National® 230 >20 23 14.6 87
1984-85 Urban® 230 >20 29 19.7 119
1984-85 Rural® >30 >20 19 103 63
Tunisia® 1990 8611 >30 Adults 24 83 53
1990 8611 225 Adults 20.0 327 263
Sub-Saharan Africa
Congo* 1986/87 2295 >25 >18 — 152 —
1986/87 2295 >30 >18 — 34 —
Congo® 1991 3004 (U) >25 =18 — — 236
1992 1344(R) >25 >18 — — 41
Mali®® 1991 4868 >25 Adults — — 72
1991 4868 >30 Adults — — 0.8
South Africa® 1979 7187 >30 15-64 147 18.0 16.5
1979 7187 >25-30(M) 15-64 419 38.8 403
>24-30(F)
South Africa® 1990 986 (BI) >30 15-64 79 444 280
Mauritius® 1992 S111 >30 25-74 53 15.1 10.6
1992 s111 >25 2574 357 477 422

Note: U = urban, R =rural, F = female, M = male, Bl = black. Obesity (BMI 230.0) and overweight (BMI = 25.0-29.99) are based on
classifications of the National Center for Health Statistics.
The sample sizes for Morocco are unclear. They are either 41,921 or 10,445,034,



gender-specific data, women have higher levels of over-
weight and obesity than men. Few data are available in
terms of large-scale surveys in the Caribbean; however,
other studies and the Cuban data presented here indicate
that the Caribbean nations have high levels of obesity.*
The Caribbean countries for which there is information
are split 50/50 between high versus moderate obesity
prevalence. Cuba and Barbados have a higher prevalence
(>20%), but Jamaica and St. Lucia have only about 12—
15% obesity.

Asia. There is very little grade I and above obesity in
Asia, and most countries have levels in the 5-15% range
for grade I. The documented exceptions are urban China,
urban Thailand, Malaysia, and the Central Asian coun-
tries, such as Kyrgyzstan, that were members of the So-
viet Union before 1992. There is no clear gender pattern to
obesity levels in Asia. The prevalence of obesity in Ma-
laysia and urban Thailand may be related to a relatively
higher level of economic development.

Western Pacific. The high rates of obesity and related
chronic diseases in the island nations of Samoa and Nauru,
Fiji, and Melanesia (the latter two are not rep}esented in
the tables) have been the subject of many studies. Nearly
half the population in this region has grade II or above
obesity. In most cases, female obesity is much more preva-
lent.

Middle East. Although data are limited, it appears
that more than a third of the adult population in
oil-exporting countries such as Kuwait and Saudi Arabia
are overweight or obese. In the North African countries,
the situation reflects an emerging problem, with consider-
able grade I overweight but with less grade II and above.

Again, female obesity is higher in all countries for which
data are available for both genders.

Sub-Saharan Africa. Aside from Mauritius, there are
no nationally representative surveys in sub-Saharan Af-
rica. The scattered data from South Africa, Mali, and the
Congo indicate high levels of obesity in urban sub-Saharan
Africa. There are few data for rural areas, but what infor-
mation does exist shows a minimal problem. South Africa
might be the exception: limited studies on Africans, par-
ticularly women, indicate the possibility of high levels of
obesity in both urban and rural areas.’

Trends

Data on trends in body composition are excellent for a
small number of lower- and middle-income countries. There
are nationally representative or large nationwide data sets
for Brazil (Latin America), China and India (Asia), Mauritius
(Africa), Nauru and Western Samoa (South Pacific), and
Russia. These provide some sense of trends in adult obe-
sity (Table 3!2323437.394548-50 g Figure 1). In Figure 1, all
of the trends are converted into percentage-point increases
during a 10-year period.

Brazil. The trends in Brazil are presented in detail
elsewhere.!? During a 15-year period, the proportion of
grade IT and above overweight adult males almgst doubled
(5.7-9.6%). For females of reproductive age, there are data
over a 21-year period.* The proportion of grade II obesity
increased by 230%. Interestingly, the ratio between the
underweight and overweight prevalence—a measure of
the relative importance of each problem in the popula-
tion—changed dramatically between 1974 and 1989. In
the case of all adults, the ratio was even reversed: in 1974,
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Figure 1. Obesity trends: the percentage-point increase in obesity prevalence per 10-year period.



Table 3. Obesity Trends in Adults in Lower- and Middle-Income Countries

Obesity % Obese
Criterion Total
Country Year Sample (») (BMI) Males Females 0
South America
Brazil®® 1974/75 94,699 25 19.6 272 235
1989 23,544 >25 31.1 50.8 389
1996 3179 >25 — 358 —_
Brazil® 1974/75 94,699 252999 16.8 20.1 185
1989 23,544 25-29.99 249 376 299
Brazil? 1974 94,699 >30 31 82 57
1989 23,544 >30 59 133 96
Mexico* 1988 19,022 >25-<27 —_— 10 —
Mexico* 1995 2042 (U) >25-<30 390 35.0 —_—
Mexico* 1988 19,022 >27 — 150 —
1995 2,042 (U) >30 11.0 230 —
South Pacific
Nauru®’ 1975/76 — >30 632 724 —
1982 — >30 70.7 75.8 —
Nauru®’ 1987 _— >30 672 69.8 —
1994 1344 >30 80.2 78.6 794
Rural Western Samoa® 1978 745 >30 187 379 29.7
1991 960 >30 348 52.1 4.1
Urban Western Samoa®’ 1978 744 >30 382 60.3 50.0
1991 769 >30 4384 721 619
Asia
China® 1982 6459 >25 — — 60
1989 4965 >25 — _— 89
Urban China* 1982 5510 >25 — — 9.7
1989 1606 >25 — —_ 120
1992 8477 >25 — — 149
Urban China® 1989 3556 >25 — — 15
1992 20911 >25 — —_ 84
China 1989 5056 25-30 59 103 82
1991 5353 2530 95 114 9.5
1993 4920 25-30 83 113 99
1989 5056 >30 03 0.6 05
1991 5353 >30 0.5 0.8 07
1993 4920 >30 07 07 07
India* 1975-79 6428 >25 — 34 —
198890 13422 >25 —_ 4.1 —
1994 1832 >25 — 6.6 —
Kuwait* 1993-94 3435 >25 675 709 709
1993-94 3435 >30 323 40.6 364
Kuwait® 1980-81 2067 >25 457 57.0 52.1
198081 2067 >30 149 303 23.6
Africa
Mauritius* 1987 5021 <25-30 227 275 252
1992 5111 <2530 304 326 316
1987 5021 >30 34 104 71
1992 5111 >30 53 15.1 10.6
Europe
Russia September 1992 7305 3045 84 232 —
February 1993 9058 30-45 9.7 258 —
August 1993 9238 3045 92 25.7 —
November 1993 8278 3045 100 257 —
December 1994 6967 30-45 95 26.6 —
October 1995 6528 30-45 93 272 —
October 1996 6231 30-45 10.8 279 —
Russia September 1992 7305 2530 335 331 —
February 1993 9058 2530 344 325 —
August 1993 9238 2530 34.1 326 —
November 1993 8278 2530 344 322 —
December 1994 6967 2530 354 316 —
October 1995 6528 25-30 31.8 314 —
October 1996 6231 25-30 334 305 —

Note: U = urban.



the underweight:overweight ratio was 1.5, whereas in 1989,
the overweight:underweight ratio was more than 2. These
increases in overweight occur for all income strata and in
both sexes, but the proportional increases are largest
among the poorest families.!”

China. Shifts in diet, physical activity, and overweight
status in China are among the most rapid ever documented.
Among school-age children, Chinese obesity rates are
rapidly reaching levels comparable to those in the United
States, although this is not the case for adults.'® The level
of overweight in Chinese adults remains low, but the marked
shifts in diet and activity and grade I overweight lead one
to believe that major increases in grades I and II over-
weight will occur. These recent changes are rapid in urban
residents of all incomes but even more rapid in middle-
and higher-income rural residents.*! The rate of increase is
highest in the lowest-tertile segments of both urban and
rural populations. Although national nutrition surveys in
China from 1982 to 1992 indicate a moderate rate of in-
crease, this hides the more rapid shifts in diet, activity,
and obesity seen in the last few years.>** During the most
recent period, the CHNS (1989-1993) data show a consis-
tent increase in adult obesity in urban and rural areas.

India. Much less information is available for India,
where data are available only for women of childbearing
age. During the 19 years between 1975-1994 a small weight
increase was observed, but a more rapid rate of increase
occurred for women from 1989 to 1994.

Kuwait. In 1980-1981, the prevalence of grade I over-
weight and above was more than 50% for females and
nearly as high for males. This rose to approximately 70%
for both males and females by 1994, indicating a 14.5 per-
centage-point increase per decade. Grade II obesity in-
creased by a total of 12.8%, representing a per-decade
percentage-point increase of 9.8%.

Mauritius. This small island republic has a very high
prevalence of non-insulin-dependent diabetes mellitus
(NIDDM),* a disease frequently related to obesity. A rapid
increase in obesity is occurring in both males and females.
In particular, the increase in female grade II and higher
obesity is greater than that found in many high-income
countries. During a 5-year period (1987—1992), there were
marked increases in grade I and II obesity.

Russia. Russia has one of the highest rates of mortal-
ity related to coronary heart disease (CHD) in the world.
Despite marked shifts toward a lower-fat diet in the
postreform period, during which price subsidies of meat
and dairy products were removed, there is evidence of an
increase in adult obesity. Data for seven rounds of the
nationally representative Russian Longitudinal Monitor-
ing Survey find a consistent increase in adult and elderly
obesity.'® It is remarkable that the effects of the economic
reform—induced dietary changes have not been linked with
meaningful changes in obesity patterns. Prevalence of
grade I overweight in females shows a consistent decline

between 1992 and 1996, whereas in males there is virtually
no difference. The survey shows an overall increase in
grade II obesity for both males and females and an in-
crease in total obesity of more than five percentage points
per 10-year period for Russia. Despite the overall increase
in obesity, year-to-year fluctuations underscore the fact
that the economy is in flux and that these changes cannot
be used to predict future trends.

Western Pacific. A large body of literature documents
high rates of obesity, in particular grade ITI and above, in
populations of the western Pacific islands. Modernization
has been associated with a very high prevalence of obe-
sity in the West and South Pacific islands, particularly
among urban residents.’>* In those islands (e.g., Fiji,
Kiribati, Nauru, American and Western Samoa, and the
Republic of Vanuatu), high rates of severe obesity mirror
the rates found among Native American groups in the
United States.’® The trends reported in the studies of
Hodge et al.*> indicate that obesity levels are not only
high, but that the prevalence of obesity continues to in-
crease considerably in each island. In Nauru and Western
Samoa, the levels of grade I and II obesity are among the
highest in the world and are increasing steadily.

Related Shifts in Diet and Activity

-

There is little to suggest that this trend of rapidly increas-
ing obesity rates in lower- and middle-income countries
will not continue unabated over the next several decades.
Information on the effects of rapid changes in urbaniza-
tion and the structure of work and income on obesity rates
is presented elsewhere.> Significant links between these
dietary and activity changes and increased obesity in China
are discussed elsewhere.’™*

The major shifts in diet that seem to be occurring on a
worldwide basis in lower-income countries include a large
increase in the consumption of vegetable oils, a shift away
from coarser grains to more refined ones, and a shift to-
ward a more diverse diet that includes more meats and
eggs. As many studies have shown, dietary diversity is a
positive shift and with it has come a remarkable decline in
undernutrition in many regions of the world.'? The types
of changes in activity and the causes for the changes
vary by age. Among adults, there is a vast shift in the
structure of employment, with a movement toward more
capital-intensive and knowledge-based employment that
relies far less on physical activity.>® Figure 2 shows the
shift in the structure of employment that has been occur-
ring in lower-income countries during the past several
decades. This shift is most profound in its rapidity and its
impact on energy expenditures for adults. In China, we
have studied this shift in adults and have found that the
rapid decline in physical activity at work in urban areas is
significantly associated with increased adult BMI mea-
sures and obesity.>?
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Figure 2. Shifts in the distribution of occupations for lower-income countries, 1972—-1993.

We have also observed large shifts toward much less
physically demanding occupations on a worldwide basis,
and this trend continues. This shift is reflected not only in
the proportion of people working in agriculture, industry,
and services, but also in the type of work within most
occupations. The shift in activity is also found in the in-
creased use of transportation to get to work or school,
more technology in the home, and far more passive leisure
time. Rapid urbanization, which is occurring at much lower
income levels than has heretofore been experienced, is
one critical underlying cause of increased rates of obe-
sity.>”%° High rates of urbanization continue, as do increas-
ingly rapid shifts in the structure of occupations and the
introduction of many new technologies that facilitate in-
activity among all age groups.>

Research and Policy Implications

Foremost, we must recognize that these changes in diet,
activity, and obesity are increasingly linked with rapid
increases in NIDDM and CHD in many lower-income courn-
tries.5!

There is ample indication that trends in obesity are
not limited to one region, country, or racial/ethnic group-
ing. The overall increased levels found in selected coun-
tries such as Mexico, South Africa, Malaysia, and nations
of the Western Pacific are indicative of major public health
problems. That these changes appear to be occurring
across so many countries lends weight to the need to
understand the underlying environmental causes, rather
than focusing attention solely on genetic causes of obe-

sity. It also opens up the possibility that intérnational
studies can help clarify the causes of these patterns.
Clearly, excess body fat develops when dietary en-
ergy intake exceeds energy expenditure. Diet and physi-
cal activity are major proximate determinants of obesity,
which may be shared across all populations. The relative
contribution of metabolic differences, inactivity, and di-
etary energy and fat intakes in each population is un-
known. More particularly, cross-national studies provide
insights into the types of programs and policies that af-
fect physical activity and dietary change. Although there
will be large differences in the underlying socioeconomic
and behavioral factors related to obesity in each country,
the policies and programs that alter these patterns may be
best understood by examining settings around the world.
Policy makers must give the development of ap-
proaches to prevent obesity a higher priority. Few coun-
tries, aside from higher-income ones, are devoting re-
sources to treat or even understand the nature of the prob-
lem. Before the world’s medical systems are swamped by
an epidemic of non-insulin-dependent diabetes and coro-
nary heart disease, preventive action must be taken.
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