
Time Restricted Eating –
Clinical Perspective

Lisa Chow, MD MS

Professor of Medicine

Division Director, UMN Diabetes, Endocrinology and Metabolism

Director, Training Grant in Diabetes, Endocrinology and Metabolism (NIH/NIDDK T32)

University of Minnesota



CITY OF HOPE

Disclosures

2

• Grant/Research Support from Dexcom.

This presentation and/or comments will be free of any bias toward or promotion of the above referenced companies or their 
product(s) and/or other business interests.

This presentation and/or comments will provide a balanced, non-promotional, and evidence-based approach to all diagnostic, 
therapeutic and/or research related content.

This presentation has been peer-reviewed and no conflicts were noted. 

 



CITY OF HOPE

Cultural Linguistic Competency (CLC) & Implicit Bias (IB)

STATE LAW:

The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that relate to patient care must 
include a cultural diversity/linguistics component. It has also passed AB 241, which states that as of January 1, 2022, all continuing education courses for a 
physician and surgeon must contain curriculum that includes specified instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may impact their access to care.

EXEMPTION:

Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a direct patient care 
component. 

The following CLC & IB components will be addressed in this presentation: 

 How time restricted eating accommodates diverse eating preference.
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https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241
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Rationale for TRE

Gill Cell Metabolism 2015

156 people 
documented their food 

intake for 3 weeks

50% of people ate ≥15 hours
Stop to eat when asleep



Humans eat all the time

• Caloric restriction focuses on limiting calories

• Agnostic to food quality and preferences

Unpublished
data

• Fasting focuses on limiting access to calories



~ 12% of Americans have tried 
intermittent fasting in 2023

(Industry backed survey :https://foodinsight.org/)

https://www.businessinsider.com/intermittent-fasting-benefits-and-risks-for-longevity-weight-loss-cancer-2024-4

Examples of celebrities who have 
supported intermittent fasting:
• Chris Hemsworth – “Thor”
• Hugh Jackman – “Wolverine”
• Dwayne Johnson – “The Rock”

Different kinds of intermittent fasting:
• 5:2 plan
• Alternate day fasting
• Fasting week per month
• Daily eating window - TRE



• Intermittent Fasting*

 Fast every other day  [Alternate day fasting (ADF)] or for 1-2 
days per week (5:2 plan)

• Intermittent Fasting*
• A few days per month

*Fasting is either no caloric intake or modified at <1000 kcal/day

*Unrestricted caloric intake

Types of Fasting Programs

• Time Restricted Eating
• Eating window with ad libitum intake ~ 8-10 hours day

*Example: Eat normally 3 weeks, fasting/low calorie intake for 1 week
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TRE Trials in Humans: 

• Since 2013 - 2022, there are 
about 40+ published TRE studies 
in humans

• Common design: 

• Typically small (n<50) , not randomized, 

short duration (~ 8-12 weeks)

• Suggests TRE reduces caloric intake by 

about 5-20%

• Suggests TRE is associated with modest 

weight loss (~ 3-5%)
Manoogian E, Endocrine Reviews 2022



I thought TRE doesn’t work? 

Several studies suggest that TRE might not work



Lowe D JAMA IM 2020

Evidence Against TRE



Premise

Compared TRE vs unrestricted eating

Study Design

• Participants 
• Healthy people without known diabetes. 
• 105 participants completed the 12 week study (50% remote, 50% local)
• 46 participants completed four in-person measurements (local participants)

• Randomization 

• Control group -3 structured meals per day

• TRE: 8 hour interval (12 to 8 pm) 

• Water, zero-calorie drink, coffee with calorie-free sweetener outside window

• Custom mobile study application -sent daily text about “adherence”
• TRE group – click comply with 8 hour window
• CMT group – click comply with eating 3 meals per day

Lowe D JAMA IM 2020

Key Demographics
• Age~46.5 years (10.5)
• BMI~32.7 kg/m2(4.2)
• No diabetes
• No eating window 

measurements



Results

Lowe D JAMA IM 2020



Conclusion

• TRE reduced weight relative to baseline 
• This was not significant compared with 

control group

• TRE was associated with lean mass loss

• TRE was not associated with alteration 
in glycemic measures (no hx of 
diabetes)

Main study criticisms

• Self report of TRE (yes/no) 

• Change in eating window 
unknown

• Only 50% had in-person 
assessment

• Fasting period allowed zero-
calorie drink, coffee with 
calorie-free sweetener

Lowe D JAMA IM 2020



Another Report
• Poster Abstract

• Observational study using NHANES data

– 20000 adults

– Average age 49 years 

– Follow up over 17 years 

– Used two 24 hour dietary recalls to 
calculate baseline eating window: 

• TRE: 8 hour window (n=414 people)

– No difference in overall mortality

– TRE group had higher risk for CV death 
(91%)

– % rate of smoking higher in TRE than non-
TRE (~ 27.1% vs 17.9%)

AHA conference 2024

Main criticism – Natural diet variability – 
TRE should not be defined by 2 dietary recalls,
especially done 17 years ago
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Various Ways to Compare TRE Effects

• TRE vs non-TRE

• TRE vs CR

• TRE timing - Early vs Late Eating



Change in eating pattern pre/post intervention

Chow LS et al, 
Obesity, April 2020

Intervention

N=20

12 weeks ad libitum TRE (8 hours – self 

selected) vs unrestricted eating

Final window

TRE: 9.9 (2.0) hours

Non-TRE: 15.1 (1.1) hours

Key Demographics
• Age~45.5 years (12.1)
• BMI~34.1 kg/m2(7.5)
• No diabetes
• Baseline eating window ~ 

15.4 hours (0.9)



TRE associated with ~ 3.5 kg weight loss
~50% fat mass loss
~50% lean mass loss

TRE alters body composition

†*

*

*†

*†

Chow LS et al, Obesity, April 2020



Effects of TRE

Reduces snacking and caffeine intake

In healthy humans, no effect on beta cell function 

Possible improvement in sleep duration but not sleep 
quality



Various Ways to Compare TRE Effects

• TRE vs non-TRE

• TRE vs CR

• TRE timing - Early vs Late Eating



TRE vs CR in Literature

Key Demographics
• Age~40 years
• BMI~37 kg/m2 
• No diabetes
• Baseline window~10.3 hours
Study Design
• N=77, 12 month trial, 6 month 

weight loss (8 hours vs 25% vs 
control) , 6 month weight 
maintenance (10 hours vs 15% vs 
control)

S. Lin Annals IM 2023



TRE vs CR in Literature

S. Lin Annals IM 2023

Weight change
• TRE: -3.5 kg
• CR: -4.3 kg
• Control: 1.12 kg

Body composition – similar 
loss between TRE and CR
• Fat mass (-2.4 kg)
• Lean mass (-0.6 kg)
• Visceral fat (-0.2 kg)

*no difference in glucose, BP 
or lipid measures

Conclusion: TRE similar to CR in weight outcomes



TRE vs CR in Patients with T2DM

Key Demographics
• Age~56 years
• BMI~39 kg/m2 
• Diabetes: Hgba1c ~8.1, 1/3 on 

insulin
• Baseline window ~11 hours

Study Design: 
• N=75, 6 month study (8 hours 

vs 25% reduction vs control)

Pavlou V JAMA Open 2023



TRE vs CR in Patients with T2DM

Pavlou V JAMA Open 2023

Weight change
• TRE: -4.52 kg (sig c/w baseline/control)
• CR: - 2.63 kg (sig c/w baseline, not sig c/w control or 

TRE)
• Control: -1.07 kg

 TRE had sig dec in fat mass c/w control

Change in HbA1c
• TRE: -0.72 *sig c/w baseline/control
• CR: -0.75 *sig c/w baseline/control
• Control: 0.19

TRE  and CR had sig decrease in mean CGM measured 
average glucose c/w control

Concluded that TRE had similar, if not slightly 
better benefits than CR in patients with T2DM



Various Ways to Compare TRE Effects

• TRE vs non-TRE

• TRE vs CR

• TRE timing 
effects– Early 
TRE? 



Early TRE with Isocaloric Intake

Key Demographics (n=41) 
• Age~59.4 years 
• BMI~36 kg/m2 
• 93% women and 93% Black
• Mean Hba1c: ~ 5.9
• Mean fasting glucose~105

• All food intake provided with observed food 
intake 3 meals/week

• 12 week intervention
• Allowed coffee/diet soda and alcohol 

outside window
• TRE group(10 hour window: 8-6 pm) 

instructed to consume 80% of intake by 1 
pm

• Control group: Unrestricted window, 50% 
caloric intake after 5 pm

No difference in weight or glycemic measures (HOMA-IR, OGTT, 
fasting glucose) : TRE effects ->reduce caloric intake

Maruthur N Annals Internal Medicine 2024



Evidence for Early TRE Key Demographics
• Age~23 years(0.5)
• BMI~27  kg/m2(0.7)
• No hx of diabetes
• ~ 10 hour window

• Unique feature: Early TRE  (7-1) with ad libitum 
intake vs normal TRE (12-6)  vs control

• Both TRE groups  had 4% weight loss c/w 
control, early TRE with less hunger, lower SBP, 
HOMA-IR

Key Demographics
• Age~43 years(11)
• BMI~39.6 kg/m2 (6.7)
• No diabetes
• Baseline eating window ~ 

12.6 hours (1.5)

• Unique feature: Early TRE (7-3) with CR
• CR+TRE (-6.3 kg) resulted in greater weight loss 

than CR alone (-4.0 kg)
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TRE vs CR in Patients with T2DM
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TRE vs CR in Patients with T2DM

Pavlou V JAMA Open 2023

Weight change
• TRE: -4.52 kg (sig c/w baseline/control)
• CR: - 2.63 kg (sig c/w baseline, not sig c/w control or 

TRE)
• Control: -1.07 kg

 TRE had sig dec in fat mass c/w control

Change in HbA1c
• TRE: -0.72 *sig c/w baseline/control
• CR: -0.75 *sig c/w baseline/control
• Control: 0.19

TRE  and CR had sig decrease in mean CGM measured 
average glucose c/w control

Concluded that TRE had similar, if not slightly 
better benefits than CR in patients with T2DM
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What about TRE in Type 1 diabetes? 

No published studies yet



Potential for Weight Loss in T1DM

• Historically, rare association between T1DM  and obesity 

– 1980s – 3.4% of patients with T1DM are obese

*Data on intermittent fasting/TRE  in T1DM sparse
Concerns about hypoglycemia and possibly ketosis

– 2020s – 28-37% of patients with T1DM are obese
      Fang, Annals of Internal Medicine 2023

– 2000s – 22.7% of patients with T1DM are obese
     Conway B Diabetes Med 2010



Considerations of Fasting in Diabetes : Type 1

• Often done for religious reasons

– Can be prolonged (10-20+ hour)

– Can be safe with teaching to avoid hypoglycemia

– Can be safe with reduction of insulin requirements (10-50% 

depending on insulin program)

Al-Ozairi, E Frontiers Endocrinology 2019

Reiter Diabetic Medicine 2007



Considerations of Fasting in Diabetes : Type 1

Key points
• N=20, T1DM
• Age~35 years
• BMI~24.8 kg/m2

• HbA1c~ 7.1
• Diabetes duration:  20 

years
• Daily insulin ~ 40 units
• 9 were on pump tx

Moser, O Frontiers Endocrinology 2021

• Fasting done at home, came to clinical research unit 
for in-person evaluation (CGM during fasting 
period)

• Compared 12 hour fasting vs 36 hour 
fasting

• Cross-over study

• If MDI – no change to basal insulin

• If pump – reduce basal rate by up to 25% - in 
reality, reduced by 4%



Considerations of Fasting in Diabetes : Type 1

Moser, O Frontiers Endocrinology 2021

Mean glucose: 12 hours  138 ± 35 mg/dL, SD 27 ± 12 mg/dl

Mean glucose: 36 hours  130 ± 17 mg/dl, SD 29 ± 10 mg/dL

**note no difference in time below range for hypoglycemia

**

**

**

**



Considerations of Fasting in Diabetes : Type 1

Moser, O Frontiers Endocrinology 2021

36 hour fast: B-OH butyrate 
increased to 0.5 mmol/L
and decreased with insulin bolus

For reference, B-OH butyrate with DKA ~ 
3.0 mmol/L (1.5 -3.5 mmol/L)

Conclusion: Fasting up to 36 hours 
in patients with T1DM is 
associated with low rate of 
hypoglycemia and ketosis



Potential for prolonged fasting/TRE  in T1DM

* Poster 616-P, ADA 2024

86% TRE

30% fasting 
program
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Considerations for 
conducting TRE studies 
in humans

Varady K, Chow LS Nature Metabolism 2024



Outline of Talk

Rationale for TRE People eat all the time – longer eating window, greater opportunity to eat

Current Evidence
For TRE

Agnostic to food preferences and quality
Earlier eating window is likely better
Extent of eating window restriction matters
Effects
 Modest Weight loss (3-5%) 
 Reduce HbA1c by 0.3 to 1.0%  (in DM)
 Findings are significant c/w UE and  similar c/w with CR
Likely possible in T1DM - ~ 24% already doing it
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