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INTERMITTENT ENERGY RESTRICTION / 
INTERMITTENT FASTING 
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Sponsor

»
» Nestlé Health Science Optifast® VLCD™
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Overview

› What is intermittent energy restriction (IER) 

› Rationale for IER

› Variations of IER

› Systematic Reviews and Meta-analyses of IER 

› Severe Energy Restriction / Very Low Energy Diets (VLEDs)

› Discussion / Questions
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What is intermittent fasting / 
intermittent energy restriction (IER)?

Cycle between:

Periods of feeding / energy balance (‘Feed day’)  

and

Periods of total fasting / severe energy restriction 
(~2000 - 2500 kJ/day) (‘Fast day’)
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Daily energy restriction or continuous energy 
restriction (CER)
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Adaptive Response to Energy Restriction

Obesity Clinical Gate 2015
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Rationale for intermittent energy restriction

› Can periods of energy balance during energy restriction 
attenuate / deactivate adaptive responses?

› More acceptable and easier to follow than daily restriction / 
continuous energy restriction (CER)?
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Variations of intermittent energy restriction

› Time-Restricted Feeding (TRF): 
8/6/4 hours feeding, 16/18/20 hours fasting

› Alternate Day “Fasting” (ADF): 
75% energy restriction on ‘fast’ day alternated with a ‘feed’ day

› 5:2 Diet: 
‘Fast’ on 2 consecutive or non-consecutive days/week 

› Warrior Diet: 
Fast during the day and have one large meal at night 

› Eat Stop Eat: 
‘Fast’ for 24 hours 1-2 days/week
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5:2 DIETS
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Effects of 5:2 (non-consecutive days) vs CER in adults 
during a 12-month period

› N = 112, 30-45 kg/m2

› Randomized to IER or CER (6-month weight-loss) then 6-month maintenance

Sundfør, Nutr Metab Cardiovasc, 2018
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Effects of 5:2 (non-consecutive days) vs CER in adults 
during a 12-month period

› Randomized to IER or CER

› CER: reduce energy intake evenly 7 days / week

› 5:2: 400/600 kcal (female/male) on two non-consecutive, usual diet 
for 5 days 

Sundfør, Nutr Metab Cardiovasc, 2018

Example of 5:2 diet (non-consecutive days) 
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Both IER and CER resulted in similar weight loss and 
improvements in cardiovascular risk factors after 1 year

› Weight loss similar in IER and CER groups (8 - 9 kg)

› Improvements in both groups with no difference between 
groups:
› Waist circumference, 

› blood pressure, 

› triglycerides and HDL-cholesterol

› Weight regain was minimal and similar between IER and CER

› IER reported higher hunger scores than CER
Sundfør Nutr Metab Cardiovasc 2018, 
Conley Nutr Diet 2018 
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Effects of 5:2 (consecutive days) vs CER in adults
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5:2 (consecutive days) as effective as CER in weight 
loss, insulin sensitivity and health biomarkers

› IER and CER equally effective for weight loss 

› Both groups experienced comparable reductions in: 

› Leptin 

› Free androgen index

› High sensitivity C-reactive protein 

› Total and LDL cholesterol, triglycerides 

› Blood pressure 

› Sex hormone binding globulin, IGF binding proteins 1and 2 

› Fasting insulin, insulin resistance, greater with IER than CER

› time to attain 5 % weight loss between groups 

Harvie IJO 2011, Antoni British J nutr 2018
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› N = 332 
› Randomised to 3 groups: 

› CER: Women: 4200 kJ/d; Men: 
5040 kJ/d

› Week-on-week-off: alternating 
between same energy restriction 
as CER and habitual diet 

› 5:2: Women: 2100 kJ/d; Men: 
2520 kJ/d on 2 days of energy 
restriction, consecutive or non-
consecutive 

Headland ML R IJO 2018,
Headland ML R IJO 2020

IER (consecutive/non-consecutive) vs 
CER in adults with overweight / obese 
during 12- and 24- months
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IER not different for weight loss, cardiometabolic risk factors 
vs CER after 12 months in  adults with overweight / obesity

› Similar dropout rate

› No difference between groups in body fat, HDL-cholesterol and triglycerides at 12 months

› No changes in fasting glucose or LDL-cholesterol

Headland ML R IJO 2018
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24-months follow-up

Headland ML R IJO 2020
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Spontaneous reduction in energy intake on unrestricted days

Harvey J, Food Science and Nutrition, 2017

› Study 1: IER (2 consecutive days ~70% ER, 5 unrestricted days /week) for 6 months
Study 2: 2 forms of IER (2 consecutive days ER, 5 unrestricted days /week) for 4 months

› Reduction in EI below baseline EI (by 21% and 29%) and prescribed EI (by 19%) during 
unrestricted days including the days immediately before and after restricted days may 
contribute to the weight loss success
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Summary 5:2

› Clear benefits to 5:2 diet

› IER is as effective as CER with regard to weight (fat) loss, insulin 
sensitivity and other health biomarkers and cardiovascular 
benefits

› Consecutive or non-consecutive days? 
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5:2 DIETS AND TYPE 2 DIABETES 
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Effects of 5:2 vs CER on glycemic control and weight 
loss in patients with T2D during a 12-month period

› Adults with type 2 diabetes with overweight/obese: N = 137

› Randomised to 2 groups: 
› CER: 1200-1500 kcal/d for 7 days/week for 12 months

› 5:2: 500-600 kcal/d on 2 nonconsecutive days/week and usual diet for 
the other 5 days 

› Medication management protocol - medications likely to cause hypoglycemia
were reduced at baseline.

Carter S JAMA 2018
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IER is an effective alternative diet strategy for the reduction 
of HbA1c and is comparable with CER in adults with T2D

Carter S JAMA 2018
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Glucose monitoring for safe use of a 2-day IER in 
patients with type 2 diabetes

› Is adjusted medication protocol superior to fixed protocol at 
reducing hypoglycaemic events during a 2 week 5:2 diet?

› 60% participants on adjusted protocol had no hypoglycaemic events.

Carter S, Diabetes Res Clin Pract, 2019
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ALTERNATE DAY FASTING
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Alternate day fasting (ADF)

› Alternating ‘feed’ and ‘fast’ days

› Feed days: usually no restrictions on types / quantities of foods over 
24 hrs

› Fast days: ~500 kcal over 24 hrs. ADF for weight loss, recommended 
to consume at least 50 g of protein to decrease hunger. 

› Calories can be consumed all at once, or spread through day, without 
affecting rate of weight loss.

› Another ADF strategy involves 0 kcal on the fast day, also 
known as zero-calorie ADF. 

Hoddy Obesity, 2014
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Compensatory responses induced by weight loss 
following IER (3 non-consecutive days) and CER

Coutinho S, Clin Nutr, 2018

Weight loss: 
~12.5% 
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IER or CER does not appear to modulate the compensatory 
mechanisms activated by weight loss

Coutinho S, Clin Nutr, 2018

No difference between groups in: 
Subjective appetite ratings (hunger, fullness, desire to eat), or 
Appetite-regulating hormones (CCK, PYY, GLP-1)
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ADF did not produce superior adherence, weight loss or 
weight maintenance vs CER 

Trepanowski J, JAMA 2017

Weight loss phase:
ADF: 25% fast days, 125% feed days 
DCR: 75% daily

Weight maintenance phase: 
ADF: 50% fast days, 150% feed days 
DCR: 100% daily

› ADF: n=34, DCR: n=35, 44 years, 34 kg/m2

› Food provided for first 3 months to ADF and DCR
› Weight loss ADF: 6%, DCR: 5.3% at 12 months
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ADF did not produce superior cardioprotection vs CER 

Trepanowski J, JAMA 2017

No significant differences between groups at 6 or 12 months:

› Blood pressure
› Heart rate
› Triglycerides
› Fasting glucose
› Fasting insulin
› Insulin resistance
› C-reactive protein
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Prescribed vs Actual Energy Intake in the ADF and 
CER Groups

Trepanowski J, JAMA 2017

› Dropout rate: ADF: 38% and DCR: 29%
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INTERMITTENT ENERGY RESTRICTION AS A WEIGHT 
MAINTENANCE DIET
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Use of TMRD as weight maintenance

› Patients with knee osteoarthritis previously completed a lifestyle 
intervention trial and achieved 10% loss of initial body weight. 

› Participants were randomly assigned to:
› IF with meal replacement products for 5 wk every 4 mo for 3 year 
› Daily meal replacements of 1–2 meals for 3 year 

Christensen, AJCN 2017
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SYSTEMATIC REVEIWS AND META-ANALYSES
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IER appears equivalent to conventional diets for 
multiple health outcomes… 

› Weight loss (3–5 kg after ~10 weeks)
› Waist and hip circumference

› Fat loss (including visceral adipose tissue)
› Loss of fat free mass

› Improvements in glucose homeostasis
› Dropout rates - no clear evidence that easier to adhere/follow

Seimon R Mol Cell Endocrinol 2015
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Effect of IER on weight loss in the long-term (> 6 months)

Headland M Nutrients 2016

› Weight loss difference between groups:  0.084 ± 0.114 kg

› Similar improvements in circulating lipid profile

› Similar improvements in glucose homeostasis

› Similar dropout rate
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Summary 

› Valid option for weight loss

› Some individuals may prefer IER to daily restriction

› Provides another tool for the management of overweight/obesity

› Benefits for many health conditions, diabetes mellitus, CVD  

› No studies report serious adverse events, no evidence of 
disordered eating/unhealthy diets - no long-term evidence
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Clinical consideration
People may experience hunger, irritability, and a reduced ability to 
concentrate during fast days but disappear

Rafael de Cabo NEJM 2019
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SEVERE ENERGY RESTRICTION
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Study Protocol

SEVERE

Time (months)

MODERATE 

0 12

MODERATE 

4 6

“MODERATE” Intervention

“SEVERE” Intervention

0 124 6

Seimon, JAMA, 2019
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Moderate (~30%) energy restriction from baseline 
requirements

Number of serves from 5 ‘core’ 
food groups serves to meet energy 
target and ~1g protein per kg 
body weight 

– Grain (cereals) 
– Vegetables 
– Fruit
– Reduced fat dairy
– Lean meat/alternatives
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Severe (~70%) energy restriction from baseline 
requirements

+ +

3-4 commercial 
meal replacement 

products 

Whey protein 
isolate to meet ~1g 

protein per kg 
body weight 

2 cups low 
energy 

vegetables &
1 teaspoon oil
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Study Protocol

Body weight
Fat mass and distribution
Lean mass and function
Bone mineral density

SEVERE

Time (months)

MODERATE 

0 12

MODERATE 

4 6

“MODERATE” Intervention

“SEVERE” Intervention
0 124 6

- Prescribed protein intake of 1g/kg of actual body weight per day
- Physical activity was encouraged but not supervised

Seimon R, Healthcare, 2018
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Baseline characteristics

Data: Mean ± SD

SEVERE 
(n = 50)

MODERATE 
(n = 51)

Age (years) 58.0 ± 4.4 58.0 ± 4.2

Weight (kg) 90.1 ± 9.4 92.4 ± 8.3

Body Mass Index (kg/m2) 34.3 ± 2.5 34.3 ± 2.5
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Flow of participants throughout the 12-month trial

101 Underwent randomization

12 Discontinued the trial
5 No longer able to commit
5 Dissatisfied with diet/weight loss
1 Lost to follow-up
1 No reason provided

46 Completed 12-month SEVERE intervention 39 Completed 12-month MODERATE intervention

50 Randomized to the SEVERE intervention

4 Discontinued the trial
2 Discontinued during 4-month SEVERE 

intervention
1 Felt unwell on testing day
1 Health reasons unrelated to trial

2 Discontinued after 4-month SEVERE intervention
1 Dissatisfied with diet   
1 Lost to follow-up

51 Randomized to the MODERATE intervention
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Change in body weight (kg)

Data: Mean ± SEM
* vs 0 months, P < 0.05; # vs MODERATE, P < 0.05
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W e ig h t (k g )

7 0

7 5

8 0

8 5

9 0

9 5
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* #* #

* #
# * * *

*

0

Seimon, JAMA, 2019
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Change in body weight (%) at 12 months

W e ig h t  C h a n g e  (% )

-4 0

-3 0

-2 0

-1 0

0

1 0

S E V ER E
M O D E R A T E

P a rt ic ip a n ts

Seimon, JAMA, 2019
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Fat Mass and Distribution

Data: Mean ± SEM
* vs 0 months, P < 0.05; # vs MODERATE, P < 0.05
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Abdominal Fat Mass

T im e  (m o n th s )
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***

* #
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Data: Mean ± SEM
* vs 0 months, P < 0.05; # vs MODERATE, P < 0.05
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Lean Tissue

Data: Mean ± SEM
* vs 0 months, P < 0.05; # vs MODERATE, P < 0.05
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Summary

Compared to moderate energy restriction over a 12-month period, 
severe energy restriction resulted in: 

– ~2 times more weight loss (2.5-3 times more likely to lose 10% body 
weight) 

– ~2 times more fat loss, abdominal adipose tissue volume

– ~1.5 times more loss of lean mass (albeit proportional to total weight lost)

– More likely to remain in the trial


