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Two Month Inpatient Isocaloric Ketogenic Diet Study
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The Promise of Low Carb Diets

“You can eat more calories... as
long as no carbohydrates are
present [and] still lose weight.”

Robert C. Atkins,

Dr. Atkins Diet Revolution:
The High Calorie Way to Stay
Thin Forever (1972).
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No Significant Energy Expenditure Difference Small and Transient Increase in Energy Expenditure
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Isocaloric Selective Reduction of Dietary Carbs vs Fat
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Only the RC Diet Increased Fat Oxidation
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Isocaloric 30% Calorie Restricted Diets
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Only the RC Diet Decreased Energy Expenditure
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More Cumulative Body Fat Loss with the RF Diet

Cumulative Fat Change (g)

Since the Meta: Very Low Carb vs. Low Fat Isocaloric Diets
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Body Fat: Isocaloric Carb vs. Fat, Matched Protein
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Expenditure: Isocaloric Carb vs. Fat, Matched Protein
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Do Lower-Carbohydrate Diets Increase Total
Energy Expenditure? An Updated and
Reanalyzed Meta-Analysis of 29
Controlled-Feeding Studies

David S Ludwig,' Stephanie L Dickinson,? Beate Henschel,2 Cara B Ebbeling,' and David B Allison?

!New Balance Foundation Obesity Prevention Center, Boston Children’s Hospital and Harvard Medical School, Boston, MA, USA; and
2Indiana University School of Public Health-Bloomington, Bloomington, IN, USA

Conclusions: Lower-carbohydrate diets transiently reduce TEE, with a larger increase after ~2.5 wk. These findings
highlight the importance of longer trials to understand chronic macronutrient effects and suggest a mechanism whereby
lower-carbohydrate diets may facilitate weight loss. J Nutr2021;151:482-490.

Ebbeling et al. BMJ 2018 Reanalysis
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Ebbeling et al. BMJ 2018 Study Design
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Methodology: Indirect Calorimetry 101

EE(kcal) = 3.85x V0, (L) +1.07x VCO, (L)

EE,,, (keal) = | 252 +1.07}

Doubly Labeled Water (DLW) indirectly estimates
the daily average CO, production rate

DLW also requires estimating the daily average
Respiratory Quotient (RQ = VCO,:VO,)

KD Hall et al. AJCN 109:1328-1334 (2019)

not reported in the final paper



No Significant Diet Effect on CO, Production RQ Sensitivity of AExpenditure Keto vs. Baseline Diets
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Does Diet Composition Affect Ad Libitum Energy Intake?
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More Body Fat Loss on the Low Fat Diet
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Less Energy Intake on the Low Fat Diet

AEIl = 689 * 73 kcal/d; P<0.0001
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Greater Loss of Fat-free Mass on the Low Carb Diet
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Ultra-processed vs Unprocessed Diet Study
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Ultra-processed vs Unprocessed Diets Ultra-processed Diets Cause Increased Intake
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Ultra-processed Diets Cause Weight Gain Ultra-processed Diets Cause Body Fat Gain
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Summary

Isocaloric variation in the ratio of dietary carbohydrate:fat
— has small effects on Energy Expenditure (& methods matter!)
— has small effects on Body Fat Mass

— has large effects on metabolic fuel utilization as well as circulating
hormones & metabolites (not shown)

Diet composition has large effects on ad libitum Energy Intake

— Very low carb diets result in greater energy intake than very low fat
diets

— Ultra-processed diets result in greater energy intake than
unprocessed diets matched for various nutrients
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