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Health Effects of Overweight and Obesity in 195 Countries

To the Editor: The Global Burden of Disease 
(GBD) collaborators (July 6 issue)1 report that 
more than two thirds of deaths related to high 
body-mass index (BMI) were due to cardiovascu-
lar disease, which suggests that BMI-defined 
obesity has a major effect on cardiovascular dis-
ease. Some readers may wonder whether the per-
ceived burden of obesity could have been even 
larger if an accurate measure of body fat, instead 
of BMI, had been used. Data from the Aerobics 
Center Longitudinal Study, involving 30,000 per-
sons assessed with a state-of-the-art method to 
determine adiposity, suggest that this may not be 
the case.2 We observed that BMI had a signifi-
cantly higher discriminating capacity than body-
fat percentage or fat-mass index for predicting 
mortality from cardiovascular disease, and our 
study provided a physiological explanation for 
this finding. Our data also strongly support the 
use of BMI for defining obesity at an epidemio-
logic level, particularly in relation to mortality 
from cardiovascular disease. Furthermore, these 
findings suggest that obesity may be defined as 
an excess of body weight according to height 
(high BMI), rather than as an excess of body fat 
(high body-fat percentage or fat-mass index), as 
is generally stated.3
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To the Editor: The GBD collaborators report 
estimates of the prevalence of overweight and 
obesity in adults and children in 195 countries 
and describe the derived related health effects. 
This colossal work has the potential to guide 
health policy. However, estimates resulting from 
their models may largely differ from prevalence 
measured at the country level. For instance, the 
prevalence of overweight and obesity has been 
assessed in the Seychelles on the basis of annual 
school-based surveys conducted every year since 
1998.1-3 In this assessment, the prevalence was 
19.9% in boys and 23.6% in girls between the 
ages of 5 and 17 years in 2015.4 These estimates 
are much higher than the GBD estimates of 10.6% 
in boys and 15.1% in girls between the ages of 
2 and 19 years in 2015. The authors of the GBD 
study acknowledge a number of limitations they 
faced in deriving their estimates, including miss-
ing or heterogeneous data in many countries, 
factors that underlie their use of complex statisti-
cal models. We suggest that the GBD study would 
best derive estimates on the basis of national 
data for countries in which such data are avail-
able in addition to the use of statistically mod-
eled estimates for all countries.
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To the Editor: The landmark report on the world-
wide prevalence of obesity from the GBD collab-
orators underestimates the scale of the problem. 
The investigators defined obesity on the basis of 
BMI, but obesity is an excess of body fat, not an 
excess of body weight. Several studies have pro-
vided consistent evidence that BMI in adults is a 
conservative value, as is BMI according to age in 
children and adolescents.1-3 Approximately half of 
all adults with excess body fat are defined as non-
obese on the basis of BMI,1 and bias is even greater 
in some populations (e.g., East Asians and South 
Asians).4 The GBD study used the most conserva-
tive of the available options to define obesity in 
children and adolescents.2

BMI is a practical measure and is highly spe-
cific for excess fatness,1-3 but its inherently low 
sensitivity should be more widely appreciated and 
should be noted when estimates of obesity preva-
lence are provided. Insensitive measures make 
links between obesity and health outcomes more 
difficult to ascertain; substantial underestimation 
of the prevalence of obesity may delay or block 
future interventions aimed at obesity prevention 
and control.
John J. Reilly, Ph.D.
University of Strathclyde 
Glasgow, Scotland 
john . j . reilly@  strath . ac . uk

No potential conflict of interest relevant to this letter was re-
ported.

1. Okorodudu DO, Jumean MF, Montori VM, et al. Diagnostic 
performance of body mass index to identify obesity as defined 
by body adiposity: a systematic review and meta-analysis. Int J 
Obes (Lond) 2010; 34: 791-9.
2. Reilly JJ, Kelly J, Wilson DC. Accuracy of simple clinical and 
epidemiological definitions of childhood obesity: systematic re-
view and evidence appraisal. Obes Rev 2010; 11: 645-55.

3. Javed A, Jumean M, Murad MH, et al. Diagnostic perfor-
mance of body mass index to identify obesity as defined by body 
adiposity in children and adolescents: a systematic review and 
meta-analysis. Pediatr Obes 2015; 10: 234-44.
4. Hruschka DJ, Hadley C. How much do universal anthropo-
metric standards bias the global monitoring of obesity and under-
nutrition? Obes Rev 2016; 17: 1030-9.

DOI: 10.1056/NEJMc1710026

The authors reply: We thank Ortega et al. for 
providing evidence from the Aerobics Center 
Longitudinal Study that supports the use of BMI, 
as opposed to body-fat percentage, for estimat-
ing the disease burden of obesity. Reilly raises 
the issue that BMI is not sufficiently sensitive for 
defining excess body fatness, a point worth future 
exploration as the field considers the best meth-
od for monitoring the obesity epidemic and its 
associated health effects. However, it is impor-
tant to note that existing epidemiologic evidence 
on the relation between obesity and chronic dis-
eases comes largely from studies that have solely 
relied on BMI to define obesity.1,2 This factor 
makes BMI the preferred measure to assess health 
effects of obesity across nations, especially since 
BMI is the most ubiquitous measure of obesity 
available in national surveys and global targets 
for controlling the obesity epidemic.3

Bovet et al. note that GBD estimates for Sey-
chelles differ from the results of a national survey 
conducted in 2015 and suggest that the GBD 
collaborators should use national surveys when 
such data are available. We acknowledge the im-
portance of using nationally representative data 
and make a systematic effort to obtain such data 
sources from multiple channels, including con-
ducting an annual literature review, and are ac-
tively seeking data from the governments and the 
network of GBD collaborators. In the case of 
Seychelles, we used data from the school-based 
surveillance program referenced in the letter by 
Bovet et al. Our estimates are very close to the 
prevalence estimates reported in that survey. 
However, the 2015 report that was cited in the 
letter was not available online at the time that 
we conducted a literature search and thus was 
not included in our analysis. When the estimates 
of childhood obesity from different sources are 
compared, it is important to ensure that the meth-
od of assessment of height and weight, the stan-
dard used to define obesity, and the age groups are 
similar. Our estimates can always be strengthened 
by incorporating additional data, and we always 
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encourage scientists across the world to partici-
pate in a review of our data, methods, and results 
through the GBD collaborator network.
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Air Pollution and Mortality in the Medicare Population

To the Editor: Di et al. (June 29 issue)1 provide 
a sophisticated examination of the association 
between exposure to ozone concentrations and 
mortality among the Medicare cohort population. 
They frame the warm season in the years 2000 
through 2012 to encompass the months of April 
through September. However, April through Sep-
tember is too long a period to be described as 
solely a warm season. The authors combine aver-
age ozone levels in three different seasons: spring 
(April through May), summer (June through Au-
gust), and fall (September). In general, ozone 
concentrations over the United States are usually 
higher in the summer than in the spring, since 
the chemical reactions that form ozone are tem-
perature-dependent.2-4

In addition, the long warm season reported 
could lead to ambiguity in the mortality results, 
since ozone has a dominant effect on mortality 
during particular times of the year, rather than 
during a longer period of 6 months.4 To strengthen 
future arguments for establishing seasonal stan-
dards, there should be a clear distinction in me-
teorologic data between one season and another.
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To the Editor: As Di et al. report, fine particu-
late matter (particles with a mass median aero-
dynamic diameter of less than 2.5 μm [PM2.5]) 
can exert lethal effects even below the National 
Ambient Air Quality Standard set by the Environ-
mental Protection Agency (EPA).1 Aung et al.2 
linked cardiac toxic effects, including death, to 
PM2.5 levels that are similarly considered to be 
acceptable in the United Kingdom.

Some origins of PM2.5, such as road dust, elude 
control, whereas diesel engines generate PM2.5 
even when idling, in the form of tailpipe emis-
sions from fuel combustion and from particulate 
precursors such as oxides of nitrogen and vola-
tile organic compounds. Therefore, most states 
have mandated idling limits ranging from sec-
onds to 2 hours; 19 states specify 5-minute limits. 
Unfortunately, 15 states, including Florida and 
North Carolina, have no such limits. North 
Carolina recently repealed existing restrictions, 
despite the reduction in deaths from respiratory 
illnesses in that state after passage of the Clean 
Smokestacks Act.3,4 Given the lack of a threshold 
for PM2.5 in the mortality association reported by 
Di et al., prudence favors the institution of diesel 
idling restrictions in states that currently have 
none. Their air quality would surely benefit.
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