BMI may predict adiposity, but not
well enough for valid population
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“In population studies BMI is a reasonable
surrogate measure of body and visceral fat, but it
lacks sensitivity and specificity when applied to
individuals.”

- Nature, International Journal of Obesity (2009)

“BMI remains the most commonly used metric for
population-level assessments and provides the
most extensive data.”

- the Lancet, Volume 405 March 08, 2025



Contributions:

1. We test the assumption that BMI is “good enough” for
population-level inference, and find that it is not.




Contributions:

1. We question the assumption that BMI is “good

enough” for population-level inference, and find that it
IS nhot.

2. We offer a practical solution (with caveats):

a statistical calibration from inexpensive

BMI-based measures of obesity towards better but
less accessible measures.




Obesity

excessive fat accumulation that presents a risk to health

- World Health Organization
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BMI is a cheap adiposity prediction algorithm

Measure Height (kg) Calculate BMI Score @ Create BMI Categories
and Weight (m) kg / m?
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The Body Mass Index: the Good, the Bad, and the Horrid
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Limitations of the current definition of obesity

Obesity is currently defined solely by an

individual’s body mass index (BMI) Alth ghBMI useful for d ntifying individuals
sed risk fh alth consequences...
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The Body Mass Index: the Good, the Bad, and the Horrid

BMI is discussed everywhere.
Ubiquity legitimates its use In research.

but BMI # Adiposity!

Why You Shouldn’t Rely on BM1 Alone



What is the “gold standard” measure of adiposity?



Dual-Energy X-Ray Absorptiometry

DXA scans are the “gold standard™ measure of adiposity.
- Encyclopedia of Human Nutrition (Fourth Edition), 2013

As opposed to BMI and WC which measure body
proportions, DXA measures body composition directly.

Whole-body percentage fat



Data
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Data

DC Centers for Disease Control and Prevention
il CDC 24/7: Saving Lives, Protecting People™

National Center for Health Statistics

CDC > NCHS > National Health and Nutrition Examination Survey

ﬁsfatﬁin:;t?oenagﬂix e é‘hanes National Health and Nutrition Examination Survey
Obesity Threshold
2
BMI > 30 kg/m' for females and males

Waist circumference (WC) > 88cm (female) or 102cm (male)

Whole-body fat % (DXA) > 42% (female) or 30% (male)



Inference with Predicted Data (IPD)
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Do We Really Even Need Data?
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Inference with Predicted Data (IPD)
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Results!

Compared to DXA-based obesity
odds, what do WC and BMI|
estimates look like?

Odds Ratio (with 95% ClI)



Obesity-Odds by self-reported sex
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Obesity-Odds by self-reported sex
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Obesity-Odds by self-reported sex
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Male

Female

Obesity-Odds by self-reported sex
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Obesity-Odds by self-reported sex

Male *  Can we correct these estimates with
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Obesity-Odds by self-reported race
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Takeaways:
1. Obesity is a difficult concept to measure. We can
measure adiposity directly, but its expensive

2. BMI alone is not a reliable measure of adiposity for
individuals OR for population inference, but its cheap

3. Using a statistical calibration can get you estimates
from cheap measures (BMI) that are aligned with an
expensive “ground truth™ measure (DXA)
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Appendix

Standardized Obesity Measures (2011-2017)
Males: 2011-2017

Females: 2011-2017
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Appendix

Black - Standardized Obesity Measures (2011-2017)

Males: Black Females: Black
» e
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Appendix

In-sample estimates for edu
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Appendix

In-sample estimates for income
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Appendix

In-sample estimates for smoke
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