Supplementary information
Participants:
· Inclusion criteria
a) age: 50–75 years old, b) BMI ≥25 and ≤ 45 kg/m2 with a diagnosis of prediabetes or T2D, c) fasting glucose ≥100 mg/dL, and/or HbA1c ≥5.7% and < 7.5%, d) Treatment with metformin and/or diet-controlled if T2D, e) two or more metabolic syndrome criteria, f) in possession of a smartphone, g) habitual prolonged eating window (≥14 h), h) ≥70% of days with logging adherence (2 or more log entries/day separated by at least 5 h), assessed during 2-week remote screening, i) sleep duration ≥6 h, with habitual self-reported wake-up time > 5:00 am and < 11:00 am, and average self-reported bedtime before 2:00 am, j) subject habitually eats breakfast, k) weight stability within 5% for the 3 months preceding screening, l) lives in the New York City metro area, m) English fluency, since the smartphone application has not been translated.
· Exclusion criteria
a) sleep disorder, b) current shift work or recent shift work in the last 6 months, c) travel more than one time zone during the intervention, d) significant organ system dysfunction/disease or evidence of active illness, e) use of dietary supplements and/or medications known to affect sleep, circadian rhythms, or metabolic function, f) history of seizure disorder, g) previous bariatric surgery or use of weight loss medication, h) history of or current significant food intake or psychiatric disorder, i) excessive alcohol (women: >14 drinks/week; men: >21 drinks/week), smoking tobacco, or using illegal or recreational drugs, j) severe food allergies, k) anemia (hemoglobin <10 g/dl and hematocrit <30%), l) unwilling/unable to provide informed consent.
Methods:
· Food intake and meal timing
Automated Self-Administered 24-h (ASA24®) dietary recalls were collected a total of 5 times, twice during study visits under staff supervision, and three times at home under free-living conditions, on two non-consecutive weekdays and one weekend day, for the assessment of food groups and macronutrient composition. 
[bookmark: _Hlk164759870]The number and time of all daily eating occasions, food and non-water beverages were self-registered by time-stamped photos taken in real-time, immediately before consumption, via the validated myCircadianClock smartphone application (mCC app) (1) continuously for 2 weeks. 



· Study Group
Participants were divided into two groups according to the distribution of their average daily calorie intake based on the repeated ASA24®:  Later Eaters (LE) if ≥45% of daily caloric intake was consumed after 5pm, and Early Eaters (EE). The caloric percentage distribution was calculated day-to-day for each participant and the average for each individual was made using information on all days from ASA24. If the average distribution of all days was greater than or equal to 45% of the calories consumed after 5pm, it was classified as LE.
[bookmark: _Hlk164759888]The caloric percentage distribution was based on a review from eight studies (2) where the average of all after-lunch calories are 45%. In addition, the time of post-lunch meals was always described as starting at 6pm (2), so we made sure that 5pm was an hour late enough to not consider lunch and early enough to consider dinner included. The exact time of meal consumption was corroborated by pictures taken in real-time by participants using the mCC app. When a time difference occurs between ASA24® and the phone application, the reference time used was that of the photograph taken via the application.

· Measurements
Body weight and height were measured in triplicate on calibrated instruments with participants wearing a hospital gown. Body Mass Index (BMI) was calculated as weight (kg)/height (m2). Waist circumference was measured in triplicate at the midpoint between the lowest point of the costal margin in the mid-axillary line and the highest point of the iliac crest. Fat mass was measured in duplicate by quantitative magnetic resonance (EchoMRI-AH; Echo Medical Systems, Houston, TX) under fasting conditions. Blood pressure was measured in triplicate with an automatic monitor (ProBP 2400 Monitor, Welch 183 Allyn, NY) with appropriate cuff size at each in-person visit. Measurements were done on day 13 from the 2-weeks assessment after the dietary recalls were collected.

· Glucose tolerance
A 75g 2-hour oral glucose tolerance test (OGTT) was completed after a 10-hour controlled overnight fast and participants with metformin stop taking the medication on the day of the OGTT. 
Calculations from OGTT:  
- Matsuda index is an insulin sensitivity index which is obtained by formula 1000 divided into the square root of the multiplication of fasting glucose (mg/dL) and fasting insulin (mmol/L) multiplicated by the multiplication of average glucose during 120min and average insulin during 120min.
- HOMA-IR is the Homeostatic Model Assessment of Insulin Resistance which is obtained multiplying fasting plasma insulin by fasting plasma glucose, then dividing by the constant 22.
- IGI is the insulinogenic index used to quantify the βcell response according to the change of plasma glucose level. IGI is calculated from change in insulin/change in glucose over the first 15 or 30 minutes after the load on OGTT or tAUC for the 120min.  

· Biomarkers
Fasting and post-oral glucose load samples were collected at -15, 0, 15, 30, 60, 90 and 120 minutes to analyze blood glucose and HbA1C by Integra (INT) systems assay (Roche, COBAS INTEGRA); insulin and C-peptide by IMMULITE immunoassay system (Siemens, Immulite), by the Columbia University Irving Biomarkers Laboratory.

· Statistical analyses 
[bookmark: _Hlk158125619]Comparison between groups was done by Student's t test for continuous variables or by Mann-Whitney U test if the normality assumption was violated, and Chi-square test for categorical outcomes. A linear mixed model performed for OGTT was run where glucose levels was the dependent variable, and group (EE or LE) and time (0, 15, 30, 60, 90, and 120 minutes) were as fixed effects and the interrelation between group and time. Participant random effect was included, and the confidence interval Bonferroni adjustment was applied. Because patients with T2D (n=3) were all in the LE group, linear mixed model were repeated after excluding them. General linear models were done with glucose as dependent variable, groups as fixed factor and diabetes status, body weight, fat mass, energy intake and diet composition (macronutrients intake) as covariates. Significance was set at p<0.05. The IBM SPSS Statistics software version 29.0.0.0 (241) was used to perform all the analysis. 



Supplementary Table 1. Anthropometrics and body composition between EE and LE.
	
	EE (n=13)
	LE (n=13)
	p-value

	Age (yo)
	60.15 (4.16)
	61.08 (9.41)
	0.750

	Women (n)
	8
	9
	0.471

	T2D diagnosis (n)
	0
	3
	0.066

	Metformin use (n)
	2
	2
	1.000

	Systolic BP (mmHg)
	119.2 (11.34)
	124.5 (13.63)
	0.285

	Diastolic BP (mmHg)
	78.38 (10.17)
	78.69 (10.67)
	0.941

	Waist circumference (cm)
	109.1 (13.52)
	105.9 (15.47)
	0.581

	Weight (kg)
	97.06 (20.58)
	84.82 (18.67)
	0.125

	BMI (kg/m2)
	33.29 (5.47)
	31.71 (5.29)
	0.460

	Fat mass (kg)
	39.05 (12.45)
	35.72 (12.06)
	0.495


Values are expressed as number or mean (SD)


Supplementary Table 2. Overall diet composition between groups
	
	EE (n=13)
	LE (n=13)
	p-value

	Energy (kcal)
	1849 (410)
	1907 (789)
	0.816

	Proteins (gr)
	75.54 (17.26)
	76.80 (21.80)
	0.872

	Fats (gr)
	85.82 (24.41)
	83.53 (39.61)
	0.860

	Carbohydrates (gr)
	194.25 (67.44)
	212.76 (109.56)
	0.609

	Sugar (gr)
	83.96 (32.10)
	79.91 (41.09)
	0.782

	Fiber (gr)
	21.72 (10.63)
	19.56 (8.94)
	0.580

	Alcohol (gr)
	5.27 (11.29)
	3.77 (8.75)
	0.707

	Proteins (%)
	16.80 (3.80)
	17.22 (3.77)
	0.784

	Fats (%)
	41.01 (7.62)
	37.33 (6.60)
	0.200

	Carbohydrates (%)
	42.31 (9.18)
	46.07 (8.42)
	0.286

	Sugar (%)
	18.42 (4.51)
	17.44 (4.33)
	0.575

	Alcohol (%)
	1.98 (4.43)
	1.14 (2.97)
	0.576


Values are expressed as mean (SD)


Supplementary Table 3. Calorie intake and diet composition after 5pm 
	[bookmark: _Hlk151027348]
	EE (n=13)
	LE (n=13)
	p-value

	Energy (kcal)
	669 (261)
	1011 (436)
	0.023

	Proteins (gr)
	28.66 (12.93)
	40.21 (17.62)
	0.069

	Fats (gr)
	30.13 (13.91)
	46.43 (23.10)
	0.039

	Carbohydrates (gr)
	68.23 (34.91)
	105.09 (49.31)
	0.038

	Sugar (gr)
	27.06 (17.01)
	39.92 (20.80)
	0.097

	Alcohol (gr)
	3.06 (4.06)
	3.77 (8.75)
	0.794

	Fiber (gr)
	7.51 (5.71)
	10.06 (5.27)
	0.248

	Energy (%)
	35.45 (8.24)
	55.70 (8.85)
	<0.001

	Proteins (%)
	15.34 (3.98)
	16.64 (5.15)
	0.480

	Fats (%)
	37.09 (12.66)
	38.28 (5.38)
	0.759

	Carbohydrates (%)
	39.07 (13.28)
	43.06 (10.00)
	0.396

	Sugar (%)
	16.99 (9.13)
	16.51 (6.53)
	0.878

	Alcohol (%)
	2.32 (3.75)
	2.10 (5.88)
	0.910


Values are expressed as mean (SD)



Supplementary Table 4. OGTT-glucose concentrations 
	
	EE (n=13)
	LE (n=13)
	p-value

	-15 min
	103.20 (12.70)
	121.52 (16.28)
	0.110

	0 min
	104.89 (10.65)
	111.11 (15.36)
	0.242

	15 min
	134.43 (23.91)
	143.86 (23.10)
	0.314

	30 min
	150.88 (31.38)
	187.16 (32.87)
	0.008

	60 min
	166.40 (48.88)
	214.72 (41.87)
	0.012

	90 min
	151.45 (50.47)
	192.79 (61.46)
	0.073

	120 min
	139.43 (46.17)
	178.74 (65.31)
	0.089


Values are expressed as mean (SD)




Supplementary Table 5. OGTT-glucose concentrations without T2D participants
	
	EE (n=13)
	LE (n=10)
	p-value

	-15 min
	103.20 (12.70)
	111.18 (18.07)
	0.217

	0 min
	104.89 (10.65)
	111.20 (17.51)
	0.297

	15 min
	134.43 (23.91)
	144.96 (22.87)
	0.298

	30 min
	150.88 (31.38)
	182.56 (32.55)
	0.028

	60 min
	166.40 (48.88)
	209.28 (42.07)
	0.038

	90 min
	151.45 (50.47)
	183.12 (55.81)
	0.169

	120 min
	139.43 (46.17)
	175.56 (63.21)
	0.128







Supplementary 6. LE vs EE effect on previously significant glucose outcomes adjusting by body weight (kg), fat mass (kg), energy intake (kcal) and/or diet composition (protein, fats, carbohydrates and alcohol in percentage together in the same model) separately and all covariates combined. 
	Glucose outcomes
	Mean Glucose
	tAUC
	Time 30 minutes
	Time 60 minutes

	 Adjusting covariate
	B
	p
	B
	p
	B
	p
	B
	p

	Body weight (kg)
	-27.85
	0.058
	-223.56
	0.048
	-33.86
	0.019
	-46.75
	0.023

	Fat mass (kg)
	-29.18
	0.040
	-230.55
	0.034
	-35.31
	0.012
	-47.28
	0.017

	Energy intake (kcal)
	-31.03
	0.024
	-244.50
	0.020
	-36.81
	0.008
	-49.53
	0.009

	Diet composition (%)
	-30.01
	0.030
	-231.22
	0.031
	-37.28
	0.007
	-46.34
	0.020

	All above covariates combined
	-32.88
	0.037
	-257.19
	0.035
	-38.84
	0.012
	-51.76
	0.022


tAUC: total glucose concentrations area under the curve OGTT



[bookmark: _Hlk164773345]Supplementary 7. LE vs EE effect on glucose outcomes adjusting for diabetes status and covariates [body weight (kg), fat mass (kg), energy intake (kcal) and/or diet composition (protein, fats, carbohydrates and alcohol in percentage)].

	Glucose outcomes
	Mean Glucose
	tAUC
	Time 30 minutes
	Time 60 minutes

	 Adjusting covariates
	B
	p
	B
	p
	B
	p
	B
	p

	Diabetes status
	-26.53
	0.074
	-205.16
	0.070
	-31.68
	0.028
	-42.88
	0.036

	Diabetes status + Body weight (kg)
	-22.33
	0.163
	-176.36
	0.148
	-27.05
	0.079
	-39.17
	0.078

	Diabetes status + Fat mass (kg)
	-25.43
	0.095
	-196.87
	0.089
	-30.56
	0.039
	-41.67
	0.048

	Diabetes status + Energy intake (kcal)
	-30.31
	0.047
	-232.57
	0.045
	-33.24
	0.028
	-47.90
	0.023

	Diabetes status + Diet composition (%)
	-26.09
	0.073
	-197.17
	0.079
	-32.84
	0.021
	-41.47
	0.048

	All above covariates combined
	-27.43
	0.131
	-210.84
	0.132
	-29.44
	0.082
	-46.83
	0.074
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