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Disclosures
& Conflicts

I have been paid for media contributions including 
intermittent fasting, exercise, nutrition, and sleep 

related topics. 

My doctoral mentor (Dr. Krista Varady) benefitted 
financially from book sales during my graduate 

training.

I have tried different intermittent fasting regimens in 
my personal life.

I am employed at Pennington Biomedical Research 
Center, but my relationship with Orgain is separate 

from my employment. 



What is considered intermittent fasting (IF)?

What do clinical trials support? 

What are some variations?

What other applications are on the horizon?

Overview

Bonus Slides! IntermittentFasting

@KristinHoddyPhD



The Case for Intermittent Fasting

Periods of prolonged fasting may be 
beneficial to human health because it 
theoretically mimics the feed-fast cycling of 
the Late-Paleolithic Era.

Plentiful Energy
Highly Palatable
Late in the Day

Neel JV, (1962). Am J Hum Genet. 14(4):353-362.



DIET FEED DAY FAST DAY Fast Days Window

ALTERNATE DAY 
FASTING (ADF) 100% 0% 3-4 None

MODIFIED ADF 
(ADMF) 100% 25% 3-4 2 hrs*

5:2 100% 25% 2
(sometimes consecutive)

Open

TIME RESTRICTED 
EATING (TRE) 100% 100% 7 <10 hrs

Hoddy KK, Obesity. 2020 July; 28 Suppl 1(Suppl 1):S29-S37. 

Types of Intermittent Fasting



Pop-Nutrition



United Kingdom United States

5:2 ADF/ADMF

*Examples only- NOT an endorsement for any book*

TRE

Pop-Nutrition
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Intermittent Fasting on PubMed

Research Interest



Overview:
Alternate Day Fasting

Alternate Day Modified Fasting
5:2



Alternate Day Fasting- Early Studies
Halberg, 2005
2 weeks; Men

x Body Weight
x Body Composition

é 16% Glucose Infusion Rate

Not reported

Heilbronn, 2005
3 weeks
ê 3% Body Weight
ê 1% Fat Mass
ê 5% Lean Mass

ê 57% Insulin (fast day)

é HDL Cholesterol (Women)
ê Triglycerides (Men)
x Blood Pressure

Halberg, N. (2005). J Appl Physiol. 99(6):2128-36.
Heilbronn, LK. (2005). Am J Clin Nutr. 81(1):69-73.



Irritability on the complete fast day 
was a major complaint

Heilbronn, LK. (2005). Am J Clin Nutr. 81(1):69-73.



Maintenance diet Fast day meal at lunch (12-2pm), Feed day: Ad lib

Baseline Control

Aerobic Exercise during ADMF

High Fat Diet during ADMF

Different Meal Times during ADMF

Bhutani, 2013
Oh, 2018

Hottenrott, 2020

Klempel, 2013

Hoddy, 2015

Higher Protein during ADMFKalam, 2019
Bowen, 2018

Maintenance diet Feed day: Ad lib or Compensatory Intake; Full Fast

ADF & ADMF Variations
Weight Loss Period

Alternate Day Modified 
Fasting

Alternate Day Fasting



Entrée Dairy Produce Snack 25% Needs

Non-Fat 

Yogurt

”Fast Day” Meal

Ask me about fast day meal tips



Overland, 2018 
Harvie, 2013 

Harvie, 2011 

Harvie, 2016 

Antoni, 2018 

Schübel, 2018 

Sundfør, 2018 

Conley, 2018 

Carter, 2018 

Carter, 2016 

Headland, 2018 

Hirsh, 2019 
Corley, 2018 Corley, 2018 Populations with diabetes

5:2 Approaches 
CONSECUTIVE NON-CONSECUTIVE SUBJECT CHOICE



Comparison to Calorie Restriction

Highly Adherent…?
Appetite Benefits…?
Lean Mass Retention…?

How does intermittent fasting (IF)
compare to standard calorie restriction 
(CR) for weight loss?

Ask me about individual characteristics



Harris L, et al. Obesity Reviews. 2018;19(1):1-13. 

Harris L, et al. JBI Database System Rev Implement Rep. 
2018;16(2). 

Cioffi I, et al. J Transl Med. 2018;16(1):371-371. 

IF vs. CR



Total Cholesterol No Difference

LDL Cholesterol No Difference

HDL Cholesterol Trend Favoring IF

Triglycerides No Difference 

Weight Loss No Difference

Fat Mass No Difference

Fat Free Mass No Difference 

Glucose No Difference

HbA1c No Difference

Insulin IF Outperformed CR

HOMA-IR Trend Favoring IF

Blood Pressures No Difference

Cioffi I, et al. J Transl Med. 2018;16(1):371-371. 

Meta-analysis: IF vs CR



Percent energy restriction, determined by 
doubly-labeled water, was similar between interventions

Trepanowski JF, et al. JAMA Intern Med. 2017;177(7):930-938. 

Ask me about appetite



Trepanowski JF, et al. JAMA Intern Med. 2017;177(7):930-938. 

Calorie restriction reported higher adherence to energy 
goals compared to alternate day modified fasting

Ask me about appetite



Trepanowski JF, et al. JAMA Intern Med. 2017;177(7):930-938. 

De facto daily calorie restriction in the  alternate day 
modified fasting group???

Ask me about appetite



Total Cholesterol No Difference

LDL Cholesterol No Difference

HDL Cholesterol Trend Favoring IF

Triglycerides No Difference 

Weight Loss No Difference

Fat Mass No Difference

Fat Free Mass No Difference 

Glucose No Difference

HbA1c No Difference

Insulin IF Outperformed CR

HOMA-IR Trend Favoring IF

Blood Pressures No Difference

Cioffi I, et al. J Transl Med. 2018;16(1):371-371. 

Meta-analysis: IF vs CR

Equally effective 

weight loss outcomes 

CR Dropouts: 0-50%

IF Dropouts: 2-38%

Metabolic Advantage to IF



Harvie MN, et al. IJO. 2011;35(5):714-727.

5:2 vs. CR Across a Week 

Drop in insulin resistance with 
5:2 not observed with daily 

calorie restriction



Response by Baseline 
Insulin Resistance Status

Those with higher insulin 
resistance may benefit to a 

greater degree than those with 
lower insulin resistance  

8 weeks of ADMF

4% Weight Loss

Similar changes in 
body composition

Augmented insulin & 
insulin resistance decreases 

in tertile 3 vs. tertile 1

HOMA-IR Insulin Glucose
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Mean±SEM with baseline differences determined via one-way ANOVA. 
Different superscript letters indicate difference between tertiles according to HOMA-IR (Tukey post-hoc test).

Hoddy KK, (2016). Nutr Healthy Aging. 2016;4(1):63-71.



Gabel K,. Obesity. 2019 Sep;27(9):1443-1450.

ê 52%

ê 14%

ê 53%

ê 17%

Insulin HOMA-IR

Participants with Insulin Resistance

ADMF

CR



New study in the outpatient setting



Intermittent Fasting- In the Clinic
Weight Loss (12 weeks)

1,200-1,600 kcal/day
3 shakes + 2 entrées

5 cups fruit/veg

Daily 
Calorie Restriction

Maintenance (12 weeks)

Dietary Guidelines
Meal Replacements 

(as needed)

FAST: 3 days weekly
(550-800 kcal/day)

2-3 shakes + 1 entrée
2-4 cups fruit/veg

FEED: Dietary Guidelines
5 cups fruit/veg

Intermittent Fasting

FAST: 1-2 days weekly
(550-800 kcal/day)

Meal Replacements 
(as needed)

FEED: Dietary Guidelines

Steger FL. Clinical Obesity. 2021;11(2):e12430.

Support!



IF

Steger FL. Clinical Obesity. 2021;11(2):e12430.

ê 9% Body Weight
ê 17% Fat Mass

ê 2% Fat Free mass
ê 8% Systolic Blood Pressure
ê 6% Diastolic Blood Pressure

12 weeks

Otherwise
No Difference



Take Away

Traditional caloric restriction and IF are comparable weight loss approaches
Follow-up research should explore potential superiority in insulin resistant populations



Overview:
Time Restricted Eating 
Free-Living Feasibility

Experimentally Controlled



Irregular pattern
Long Duration (15 hrs)

Excessive Intake at Night

Gill S, Panda S. Cell Metab. 2015;22(5):789-798.



Time 
Restrict
ed 
Eating

There is metabolic reason to have <10 hour eating window

Time Restricted Eating Continuum 



TRE Studies

Cross-Over Design

Extended Feed

TRE

Baseline Control Diet Exposure

Parallel Arm Design Maintenance diet TRE or Control

First Condition

OR

Extended Feed

TRE

Second Condition

OR

TRE

TRE

First Condition

OR

TRE

TRE

Second Condition

OR



Time Restricted Eating
Gill, 2015
16 weeks

Gabel, 2018
12 weeks

ê 3% Body Weight ê 3% Body Weight* ê 1% Body Weight

ê 5% Fat Mass x Fat Mass

x Fat Free Mass ê 2% Lean Mass

Lowe, 2020
12 weeks

ê 20% Energy Intake ê 20% Energy Intake*

ê177.9 kcal/d 

No Control Historical Control Active Comparator

11 hours 
Self-Selected

8 Hours 
10AM-6PM

8 Hours 
12PM-8PM



12 weeks

8 
hrs

Gabel K. Nutr Healthy Aging. 2018;4(4):345-353.

MI
D-
DA

Y

ê 31% Insulin
ê 38% Insulin Resistance

ê 11% Triglycerides
ê 5% Systolic Blood Pressure*



8 
hrs

Lowe DA. JAMA Intern Med. 2020;180(11):1-9.

x Glycemic Outcomes
x Lipid Outcomes

x Systolic Blood Pressure
ê 5% Diastolic Blood Pressure

LA
TE

12 weeks



ê Hunger ê Eating Desire & Capacity*

é Fullness (trend) é Fullness*

é Metabolic Flexibility

x Total Energy Expenditure

Time Restricted Eating: Highly Controlled
Ravussin, 2019 Sutton, 2018

4 days; Diet Provided 5 weeks; Diet Matched

6 hours 
Early Window

6 Hours 
Early Window

*Evening Self-Report
Sutton EF. Cell Metab. 2018;27(6) 
Ravussin E. Obesity (Silver Spring). 2019;27(8):1244-1254.



6 
hrs

x Glucose
ê Insulin during OGTT

é Triglycerides & Cholesterol (morning)*
x HDL & LDL

ê Blood Pressures

EA
RL

Y

5 weeks
Sutton EF. Cell Metab. 2018;27(6) 



ê 24-hour Glucose (CGM)*
ê Glucose Excursions (CGM)*

ê Glucose, Insulin, & Insulin Resistance (morning)
é Insulin & Insulin Resistance (evening)

4 days
Jamshed H. Nutrients. 2019;11(6)

6 
hrs

EA
RL

Y



Timing?

Hutchison AT. Obesity (Silver Spring). 2019;27(5):724-732.

Early
 vs. 

Late?
 

é Glucose tolerance to a test meal

x Insulin, free fatty acids, or gut peptides

ê 24-hour glucose (CGM) in early TRE only



ê 3% Body Weight

ê Blood Pressure (trends)

ê Fasting Insulin

ê Insulin Resistance

Timing?
6 hrs

vs. 
4 hrs

Cienfuegos S. Cell Metab. 2020;32(3):366-378.e363.



Take Away

There are nuances to TRE that research has just started to uncover.
The current utility of TRE depends on dietitian insight to apply to clients/patients.



"Extended fasting via time restricted feeding as a countermeasure 
to sleep restriction (Fast to Sleep)"

On the Horizon 

@ResearchSleep



Risk

Sleep Restriction (SR) 
Shortened Time in Bed

Sleep Extension
Prolonged Time in Bed

WORK  & 
CARETAKING

Lifestyle Modifications
Time Restricted Eating

Study Concept

@KristinHoddyPhD



Science Communication

@KristinHoddyPhD
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