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Is body mass index a good indicator of obesity?
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The obesity epidemic has become the most blatantly visible
public health problem globally. Industrialization, urbaniza-
tion, and globalizations have resulted in the adoption of pro-
obesity lifestyle. The incidence of non-communicable dis-
eases (NCDs) is increasing at alarming rates globally. As of
2014, more than 1.9 billion adults 18 years and older were
classified as overweight and more than 600 million as obese.
Combined overweight and obesity account for more deaths
worldwide than underweight [1–3].

Obesity and its associated twin diabetes together comprise a
major public health problem. The term diabesity is being used
frequently to better describe the current twin epidemic [4].

Body mass is the simplest and the most widely used pa-
rameter for measuring obesity. Body mass index (BMI) is
calculated by dividing body weight in kilograms by height
in meters squared (BMI=kg/m2). It is the epidemiological
and clinical parameter used to define obesity in most of the
studies. According to the World Health Organization (WHO),
a BMI of greater than or equal to 25 is classified as overweight
and a BMI of greater than or equal to 30 is classified as obese.
This is the most useful population-level measure of over-
weight and obesity. It does not measure the body fat directly
and hence is an indirect measure of obesity [3]. Hence, it has
several drawbacks. A person’s body fat composition changes

with age and increases as the person gets older. This is not
necessarily reflected by the person’s weight and height.
Furthermore, the correspondence between BMI and body dif-
fers for bothmen and women. For example, a man and woman
of the same height and weight may have the same BMI but
women have higher body fat composition compared to men.
Taking the debate one step further, several long-term studies
have shown that individuals classified as overweight with re-
spect to their BMI, by and large, had the same or in some
instances better health profile outcomes as compared to those
who had a normal BMI. These and other such studies have
opened a new avenue for the researchers to look into the
intrinsic limitations of BMI in differentiating adipose tissue
from lean body mass [5, 6].

It is a well-accepted fact that central or abdominal fat is far
more likely to be associated with chronic metabolic disorders
rather than the overall excess weight reflected by BMI; several
studies have reported a higher incidence of metabolic abnor-
malities in Indian population. The same studies have further
gone on to document a higher incidence of cardio-metabolic
abnormalities in Indians for any given level of BMI [7, 8]
Considering these observations, the WHO had lowered BMI
cutoffs for overweight and obesity in Asians to 23 and 27 kg/
m2, respectively, mainly for public health action [9].

However, evidence used to establish this classification was
obtained from only limited numbers of prevalence studies, not
from more conclusive incidence or mortality data. This has
generated debate about the appropriateness of ethnic-specific
cutoff points for defining obesity.

A pertinent question which arises then is Bdoes BMI above
the cutoffs currently defined for overweight and obesity result
in detrimental health consequences?^

The answer is not a simple yes as the literature is replete with
contradictions. A pooled analysis showed a reasonably strong
association of higher BMI with diabetes and atherosclerotic
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cardiovascular disease (ASCVD) [10]. Analysis of data from
two national surveys showed a higher prevalence of diabetes,
hypertension, and dyslipidemia with increasing BMI. However,
what was also observed was the prevalence of all the aforemen-
tioned conditions across all BMIs. Another prospective analysis
showed a J-shaped association betweenBMI and all-causemor-
tality after adjusting for confounders. This J-shaped association
has also been demonstrated in patients with type 2 diabetes
mellitus [11]; interestingly, a prospective analysis showed de-
creased mortality with increasing BMI in individuals with dia-
betes where the reverse was true for those without. This asso-
ciation of lower all-cause mortality has also been demonstrated
in individuals who are overweight [12].

Now, where the adult data is fraught with such basic
contradictions, the pediatric literature on obesity is even
more controversial. Classifying children into underweight,
normal, overweight, or obese is itself met with many
problems. There are too many regional, national, and in-
ternational classifications giving different age- and sex-
based percentile charts. There are issues regarding how
the study population is selected for deriving these BMI
charts—the WHO recommended selecting samples
representing children growing in an optimum environment
for that country in which the initial group must be from
the modern elite group [13]. There are critical comments
against selecting the so-called economically privileged
group since there are many studies to prove that too much
is not too good and the term Boptimum^ is not clearly
defined [14]. Using standards derived from such studies
for finding a prevalence of childhood obesity (even if
done on large samples) tends to underestimate obesity
and overestimate underweight in developing countries
like India [14]. Recently, the Indian Academy of
Pediatrics has devised a growth chart taking samples of
children from upper and middle socioeconomic class and
excluding children who are more than 2 standard devia-
tions (SD) score for weight and height to avoid the phe-
nomenon of Bnormalizing^ obese children [15].

In this background, there are many studies which
strongly associate childhood obesity to be a risk factor
for metabolic syndrome and type 2 diabetes in adulthood
[16–18]. A recent study from 2.3 million Israeli adoles-
cents followed up over 40 years showed similar result
wherein overweight and obesity during adolescence was
strongly associated with an increased cardiovascular and
all-cause mortality [19]. On the contrary, a systematic re-
view shows little evidence that childhood obesity is an
independent risk factor for adult blood lipid status, insulin
levels, metabolic syndrome, or type 2 diabetes without
adjusting for adult BMI [20]. More prospective studies
that track the BMI, as well as the body fatness index of
children to adulthood and the incident health outcomes,
are required.

To further complicate the issue, epidemiologists question
the basic idea of BMI as a causal agent which according to
them is just an arithmetic derivative. They propose an argu-
ment that weight and perhaps height which are the causes for
BMI as well as mortality are confounding factors in the asso-
ciation between BMI and mortality [21].

In summary, clinicians should be aware of the limitations of
BMI as a measure of obesity and the controversies surround-
ing the statistically derived cutoffs from large population stud-
ies. While extrapolating these on individual patients in the
clinic setup, it is best to approach holistically taking into con-
sideration other clinical and investigational parameters in
health risk stratification of that patient.
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