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‘Obesity paradox’ misunderstands the biology of optimal
weight throughout the life cycle
JB Dixon1, GJ Egger2, EA Finkelstein3, JG Kral4 and GW Lambert1

The ‘obesity paradox’ refers to observations that run counter to the thesis that normal weight (BMI 18.5–24.9 kg/m2) provides the
lowest mortality and higher weight is associated with greater mortality. We argue that the weight of lowest mortality is influenced
by aging and chronic disease, with mortality advantage extending into the overweight and even class I obese ranges under some
circumstances. A focus on quality nutrition, physical activity, fitness, and maintaining function in these weight ranges may be
preferable to a focus on intentional weight loss, which has uncertain effects. The ‘obesity paradox’ is no ‘paradox’ if one defines and
interprets ‘ideal’ weight appropriately.
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The ‘obesity paradox’ assumes that being overweight or even
obese, measured by body mass index (BMI) cutoffs, provides
mortality advantage compared to being ‘normal’ weight (BMI
18.5–24.9 kg/m2). Perhaps the most convincing data come from
population studies indicating that whereas obesity (BMI>30) is
associated with higher all-cause mortality, overweight (BMI
25–29.9 kg/m2) exhibits the lowest mortality risk. Both normal
weight and class I obesity (BMI 30–34.9 kg/m2) entail increased risk
compared with overweight.1 Yet, there is a clear linear rise in the
prevalences of type 2 diabetes, hypertension and dyslipidemia
throughout the normal, overweight and class I obese ranges.2,3

The response to the mortality findings is understandably met
with a knee jerk ‘it cannot be right’, followed by suspicion and a
range of more or less sophisticated reasons to dismiss the
observations. Emphasis on the obesity epidemic, understandably
focusing on the huge costs in terms of suffering and threats to the
economy, subjugates any public health message proposing
benefits of increased weight.
Yet, there are many cases where this is indeed the case. Hip

fracture risk in post menopausal women reduces with increasing
BMI.4 And when it comes to mortality, there are consistent reports
that overweight and class I obese individuals have a lower
mortality than those of normal weight for a range of diseases and
conditions. There is clear evidence for a fit-fat ‘metabolically
healthy’ obese phenotype,5 but conditions with lower risk include
cardiac failure, type 2 diabetes,6 peripheral vascular disease, acute
coronary syndromes, hypertension with established coronary
artery disease,7 chronic kidney disease on maintenance haemo-
dialysis, chronic obstructive pulmonary disease, and following
coronary artery bypass graft surgery and valve surgery.8 This list is
dominated by common chronic conditions, which, ironically, are
often targeted for intentional weight loss as a therapeutic strategy
in overweight and obese individuals.
The premise tested by evolution is that energy reserves are

needed in times of illness, increasing with age, sarcopenia and

frailty. As median life expectancy increases, so do aging-related
diseases, the foundations of which may have been laid down very
early in life (‘developmental origins of adult disease’).
How do we reconcile these apparently paradoxical observa-

tions? We propose that there is no paradox. Rather, our current
narrow, rigid view of ‘normal’ or ‘optimal’ weight is simplistic and
biologically inappropriate. The concept that all adults have a
weight or weight range that is associated with optimal health is
reasonable, but the notion that this range is the same for all
individuals, or over the lifecycle regardless of antecedents or
context, is not.
The association between BMI and mortality is usually U-shaped

with increasing risk at both low and high ends of the continuum,
but the nadir, or optimal BMI for lowest mortality is not a constant
and appears to vary with age, ethnicity and the presence of
established disease. Human aging provides perhaps the most
natural example of a shifting association between BMI and lowest
mortality risk, as shown in Figure 1, with those over 70 years of
age appearing to have an optimal BMI for mortality in the
overweight and class I obese range, and any risks usually
associated with even higher levels of obesity are attenuated or
absent.9–11 In addition, BMI above the normal range in older
individuals may also be associated with better functional capacity,
and reduced physical and cognitive decline.9 The relationship
between disease risk, mortality and BMI also varies considerably
with ethnicity and race as seen when comparing disease risk in
White, Asian and various indigenous populations.12

Dismissing sound observations carries great risk yet, as for many
aspects of the global obesity epidemic, it seems that most lay
people as well as professionals have firm opinions regarding
causes, risks, management, and optimal targets for intentional
weight loss. There is clearly a propensity to dismiss observations
contrary to one’s attitudes and beliefs. Fortunately, although after
some delay, putative explanations for the apparent paradox of
obesity have emerged. Understandable concerns regarding
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intentional versus unintentional weight loss (reverse causation),10

and a selective survival bias effect were logical frontrunners.
However, findings contrary to expectation are not necessarily
caused by bias, and attempts to adjust for illness-related weight
loss have found little evidence of such bias.10 The durability and
consistency of the data has generated a broader approach to
understanding possible additional mechanisms that may be
involved. Chronic diseases and aging are associated with
reductions in lean body mass and especially muscle mass, lower
bone mineral density, compromised nutrition, and impaired
physical function—issues that may be greater in those of lower
weight and attenuated in people with greater weight. Increased
weight (including fatness) may provide advantages in aging and
disease states through a number of possible mechanisms
including: sparing lean body mass; reducing the impact of
oxidative stress and inflammation; providing a favorable func-
tional lipid/lipoprotein profile; stabilising hemodynamic function;
sequestering fat-soluble environmental pollutants; reducing
regional sympathetic activity; ischaemic pre-conditioning; an
altered telomere length-weight association with aging; and
favorable alterations of circulating peptides and adipokines with
putative cardiovascular benefits.13–17

There are now many associations that may link increased
fatness to possible benefit in certain populations, however the
mechanisms remain highly speculative. Lower weight may there-
fore have a causal effect on mortality rather than being associated
with bias. The importance of understanding the risks and benefits
of increased weight and fatness in aging and its related diseases is
critical for providing the most basic lifestyle advice and support to
our growing aging communities. Consistent cross- species data
indicate dietary restriction without malnutrition, and macro-
nutrient protein to non-protein balance provides long-term survival
benefits.18,19 However, from an evolutionary perspective increased
fatness with illness and aging may have had survival value when
competition for scarce resources favored the young and the fit.
There is little doubt that the shift towards individualized weight
management advice and targets, based on a broad range of factors
including ethnicity, age and health status, will replace the myopic
view of a single ideal weight range for all.
The benefits of intentional weight loss on mortality are unclear.

Outcomes after bariatric surgery, performed in individuals with a
BMI >35 kg/m2, and more usually >40 kg/m2, provide the only
sound evidence that intentional weight loss reduces mortality,
while improving health-related quality of life and obesity-related
comorbidity.20,21 However, one bariatric surgical study failed to
demonstrate a mortality advantage and, of potential importance,
this was in an older, high risk, and male-dominated US Veteran
Affairs population.22 The effect of any intentional weight loss on
mortality in the overweight and class I obese BMI ranges is
unknown. Intentional weight loss is broadly recommended for
overweight and obese individuals, especially those with increased

cardiovascular risk and type 2 diabetes, and the beneficial effects
on hypertension, dyslipidemia, glucose homeostasis, sleep and
functional outcomes have been documented, but the influence on
hard cardiovascular outcomes and mortality has not. Furthermore,
the importance of choice of method for achieving intentional
weight loss has not been adequately addressed. The large
prospective ‘Look Ahead’ study, which examined the effect of
an intensive weight loss-focused lifestyle program in overweight
and obese individuals with type 2 diabetes, was prematurely
terminated on the basis of a futility analysis that found the
intensive program did not reduce the risk of cardiovascular
events.23 The Look Ahead findings may suggest a mismatch
between improved cardiovascular risk. Several longitudinal studies
have also found weight loss, rather than weight stability or even
weight gain, is associated with increased mortality in overweight
and obese individuals with type 2 diabetes and/or suspected
cardiovascular disease.24,25

While the data regarding the risks of diabetes and cardio-
vascular morbidity with increasing BMI are overwhelming, there
has been limited attention paid to the possibility of an altered
BMI nadir or optimal weight for all-cause and cardiovascular
mortality in those with established disease. The concept
of variance in optimal weight range is not implausible and
has significant clinical implications, and so warrants careful
evaluation.
Future research will need a convergent epidemiological, clinical,

and preclinical approach to examine the array of important
questions generated by a variable optimal weight range, and
uncertainty regarding when and how to utilize intentional weight
loss. More focused epidemiological population and cohort studies
looking at weight, weight trajectory and health, using the
appropriate methods to assess bias and causality, are
needed.10,26,27 Additional carefully designed longitudinal clinical
studies that assess the influence of body composition, nutritional
status, and a range of established and novel risk factors on
morbidity and mortality with aging and in specific disease states
are also required. Randomized trials of comparable modalities will
be needed to examine effects of intentional weight loss in aging
and related diseases focusing on functional and hard clinical
outcomes and side-effects such as dietary restraint stress, rather
than making inferences from risk factor changes. The identifica-
tion of a range of novel putative factors that may generate risk-
benefit differences in lean compared with overweight-obese
individuals will require detailed human physiological studies
verified in animals to examine effects on aging and in specific
diseases.
There is no ‘obesity paradox’ to explain, if we accept the

premise that varying ideal weight ranges apply to individuals over
different stages of the life span, accordingly allowing us to
abandon the rigid biologically implausible concept of a single
‘ideal weight’ (for height) or weight range. Perhaps lifestyle advice
should focus less on biologically difficult to achieve intentional
weight loss for those in the overweight and class I obese range,
and instead focus more on quality nutrition, physical activity,
fitness and maintaining function in chronic disease states and
with aging.
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Figure 1. Relative risk of all-cause mortality across BMI categories,
stratified by age group, based on NHANES I, II and III data. Adapted
from Flegal et al. JAMA. 2005;293(15):1861–1867.
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