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Supplement Figure 1. Experimental design 
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Supplement Figure 2. Correlation between body weight and insulin sensitivity 
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Supplement Figure 3. Adherence to the diet interventions 

 
 
 
 
 

               
                                 
 
 
 

A. Adherence to the time restriction eating (TRE) intervention over 12 months. Data are 
expressed as mean (SD) days per week that participants reported being adherent with the 12:00 
pm to 8:00 pm eating window; only observed values included. A total of 22/30 TRE participants 

returned all adherence logs. Adherence at month 1: 6.5  0.5 days/week; month 3: 6.4  0.8 

days/week; month 6: 6.1  1.2 days/week; month 9: 5.8  1.3 days/week; month 12: 5.8  1.2 
days/week. B. Adherence to the daily calorie restriction (CR) intervention over 12 months. Data 
are expressed as the proportion of participants whose actual energy intake, determined via food 
records, was within 200 kcal of their prescribed daily energy goal; only observed values included 
A total of 17/30 CR participants returned all food records. Adherence at month 3: 68% 
participants adherent; month 6: 64% participants adherent; month 9: 56% participants adherent; 
month 12: 56% participants adherent. 
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Supplement Table 1. Baseline characteristics of all participants, completers, and dropouts 
 

 

 All participants Completers All dropouts Dropouts 
TRE 

 

Dropouts 
CR 

Dropouts 
Control 

n 90 77 13 4 5 4 

Age (y) 44  11 44  12 41  8 46  6 41  11 36  4 

Sex       

   Female 74 (82%) 66 (86%) 8 (62%) 4 (100%) 2 (40%) 2 (50%) 

   Male 16 (18%) 11 (14%) 5 (38%) 0 (0%) 3 (60%) 2 (50%) 

Race or ethnic group       

   Black 30 (33%) 27 (35%) 3 (23%) 2 (50%) 1 (20%) 0 (0%) 

   Asian 6 (7%) 5 (6%) 1 (8%) 0 (0%) 1 (20%) 0 (0%) 

   Hispanic 41 (46%) 35 (45%) 6 (46%) 2 (50%) 0 (0%) 4 (100%) 

   White 13 (14%) 10 (13%) 3 (23%) 0 (0%) 3 (60%) 0 (0%) 

Body composition       

   Body weight (kg) 101  17 101  17 105  18 103  6 110  24 100  20 

   Fat mass (kg) 47  11 47  11 51  13 54  9 52  17 50  9 

   Lean mass (kg) 50  9 50  9 51  9 50  5 53  10 56  14 

   Visceral fat mass (kg) 1.7  0.7 1.6  0.7 2.3  0.8 2.0  0.7 2.5  0.8 2.2  1.2 

   Waist circumference (cm) 110  13 108  12 117  15 117  13 117  16 115  25 

   Height (cm) 165  8 165  8 167  7 162  5 169  11 168  2 

   BMI (kg/m2) 37  5 37  5 38  6 39  1 39  9 36  6 

Bone parameters       

   Bone mineral density (g/cm2) 1.29  0.13 1.29  0.14 1.26  0.09 1.28  0.15 1.25  0.06 1.26  0.05 

   Bone mineral content (g) 2660  420 2658  461 2617  253 2551  168 2656  358 2649  136 

Blood pressure, heart rate       

   Systolic BP (mm Hg) 125  15 124  15 131  13 135  14 130  10 129  22 

   Diastolic BP (mm Hg) 84  9 83  9 89  10 95  6 87  11 84  14 

   Heart rate (bpm) 75  13 74  11 77  19 75  23 77  20 80  15 

Plasma lipids       

   Total cholesterol (mg/dl) 182  33 182  34 181  25 187  17 183  29 -- 

   LDL cholesterol (mg/dl) 106  29 106  30 108  24 111  14 111  29 -- 

   HDL cholesterol (mg/dl) 53  13 52  14 51  11 54  11 54  9 -- 

   Triglycerides (mg/dl) 113  57 115  58 104  143 110  29 88  44 -- 

      -- 
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Glucoregulatory factors 

   Fasting glucose (mg/dl) 88  12 88  13 87  8 83  3 86  8 -- 

   Fasting insulin (μIU/mL) 15  10 14  10 16  7 15  6 15  8 -- 

   Insulin resistance (HOMA-IR) 3.3  2.4 3.1  2.4 3.4  1.7 3.1  1.3 3.2   1.7 -- 

   Insulin sensitivity (QUICKI) 0.33  0.03 0.33  0.03 0.33  0.03 0.33  0.02 0.33  0.03 -- 

   HbA1c (%) 5.5  0.5 5.5  0.5 5.4  0.6 5.7  1.0 5.1  0.3 -- 
 

Data are expressed as mean (SD) unless otherwise indicated. Abbreviations: BP: Blood pressure; BMI: Body mass index, CR: Calorie restriction, HbA1c: 
Glycated hemoglobin; HDL, high-density lipoprotein; HOMA-IR, homeostasis model assessment of insulin resistance; LDL, low-density lipoprotein; QUICKI: 
Quantitative insulin sensitivity check index, TRE: Time restricted eating.  
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Supplement Table 2. SI Units for change in fasting glucose, insulin, and plasma lipids from baseline and between intervention groups  

 
 

Variables  Change from baseline (95% CI)  
 

Difference between groups (95% CI)  
 

 N Time restricted 
eating (TRE) 

 

Daily calorie 
restriction (CR) 

Control 
(CON) 

TRE vs CR TRE vs CON CR vs CON 

Secondary outcomes 
 

       

Fasting glucose (mmol/l)        

       6 months 74 -0.09 (-0.36, 0.18) -0.05 (-0.31, 0.22) 0.16 (-0.15, 0.47) -0.05 (-0.42, 0.33) -0.25 (-0.65, 0.15) -0.21 (-0.61, 0.20) 

       12 months 74 0.16 (-0.06, 0.38) 0.32 (0.07, 0.58) 0.35 (0.09, 0.61) -0.17 (-0.50, 0.16) -0.19 (-0.52, 0.14) -0.02 (-0.38, 0.33) 

Fasting insulin (pmol/L)        

       6 months 74 -17.34 (-36.66, 2.04) -5.46 (-18.24, 7.26) 3.90 (-14.10, 21.84) -11.82 (-34.44, 10.74) -21.18 (-46.92, 4.50) -9.36 (-30.84, 12.12) 

       12 months 74 -16.98 (-32.04, -1.98) -0.72 (-13.32, 11.82) 8.64 (-13.92, 31.26) -16.26 (-35.34, 2.88) -25.62 (-52.08, 0.78) -9.42 (-34.62, 15.78) 

Total cholesterol (mmol/l)        

       6 months 74 -0.03 (-0.22, 0.17) -0.11 (-0.37, 0.15) 0.02 (-0.20, 0.23) 0.08 (-0.24, 0.40) -0.04 (-0.33, 0.24) -0.13 (-0.46, 0.21) 

       12 months 74 -0.04 (-0.25, 0.16) -0.04 (-0.25, 0.17) -0.02 (-0.19, 0.16) 0.00 (-0.29, 0.29) -0.03 (-0.29, 0.24) -0.03 (-0.29, 0.24) 

  LDL cholesterol (mmol/l)        

       6 months 74 0.02 (-0.18, 0.22) -0.16 (-0.40, 0.09) 0.03 (-0.14, 0.21) 0.17 (-0.13, 0.48) -0.01 (-0.27, 0.24) -0.19 (-0.48, 0.10) 

       12 months 74 -0.02 (-0.24, 0.19) -0.03 (-0.19, 0.12) 0.06 (-0.12, 0.24) 0.01 (-0.25, 0.27) -0.08 (-0.35, 0.19) -0.10 (-0.33, 0.14) 

HDL cholesterol (mmol/)        

       6 months 74 -0.05 (-0.13, 0.04) 0.03 (-0.08, 0.13) -0.02 (-0.07, 0.03) -0.07 (-0.21, 0.06) -0.03 (-0.12, 0.07) 0.05 (-0.07, 0.16) 

       12 months 74 -0.04 (-0.12, 0.04) 0.00 (-0.12, 0.11) -0.07 (-0.14, -0.01) -0.04 (-0.17, 0.10) 0.03 (-0.06, 0.13) 0.07 (-0.06, 0.20) 

  Triglycerides (mmol/l)        

       6 months 74 0.00 (-0.25, 0.25) 0.08 (-0.06, 0.22) -0.01 (-0.21, 0.20) -0.08 (-0.36, 0.21) 0.01 (-0.31, 0.33) 0.08 (-0.16, 0.33) 

       12 months 74 0.04 (-0.12, 0.20) 0.00 (-0.15, 0.14) 0.00 (-0.20, 0.20) 0.04 (-0.17, 0.25) 0.04 (-0.21, 0.29) 0.00 (-0.24, 0.24) 
 

Data were included for 90 participants; means were estimated using an intention-to-treat analysis using a linear mixed model. Error bars indicate 95% confidence 
intervals for each parameter from baseline by diet group. Abbreviations: HDL, high-density lipoprotein; LDL, low-density lipoprotein. The widths of the confidence 
intervals have not been adjusted for multiplicity and should therefore not be used to reject or not reject treatment effects. 
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Supplement Table 3. Multiple imputation sensitivity analysis results 

Variables  Difference between groups at month 12 (95% CI)  
 

 Baseline 

N 

TRE vs CR TRE vs CON CR vs CON 

Body weight (kg) 90  0.88 (-4.72, 6.48) p=0.75 -3.99 (-7.00, -0.99) p=0.01 -4.87 (-8.62, -1.13) p=0.01 

Fat mass (kg) 88  0.33 (-4.06, 4.72) -2.86 (-5.41, -0.32) -3.20 (-6.66, 0.27) 

Lean mass (kg) 88  0.27 (-1.53, 2.06) -0.71 (-1.92, 0.50) -0.98 (-2.38, 0.42) 

Visceral fat mass (kg) 88  0.00 (-0.20, 0.21) -0.10 (-0.27, 0.07) -0.10 (-0.33, 0.12) 

Waist circumference (cm) 88 -2.06 (-14.97, 10.85) -4.67 ( -7.93, -1.41) -2.61 ( -7.00, 1.78) 

  BMI (kg/m2) 90  0.32 (-2.23, 2.87) -1.51 (-2.61, -0.42) -1.83 (-3.24, -0.42) 

  Bone mineral density (g/cm2) 88  0.01 (-0.05, 0.07)  0.00 (-0.02, 0.02) -0.01 (-0.03, 0.01) 

  Bone mineral content (g) 88 -7.57 (-218.43, 203.30)  9.26 ( -55.63, 74.15) 16.82 ( -55.68, 89.33) 

Fasting glucose (mg/dl) 84 -2.33 (-17.66, 13.00) -3.18 ( -9.26, 2.89) -0.85 ( -7.36, 5.65) 

  Fasting insulin (μIU/mL) 84 -2.64 (-17.57, 12.29) -4.11 ( -8.70, 0.48) -1.47 ( -6.00, 3.07) 

Insulin resistance (HOMA-IR) 84 -0.56 (-3.79, 2.66) -0.98 (-2.12, 0.17) -0.42 (-1.48, 0.65) 

Insulin sensitivity (QUICKI) 84 0.01 (-0.07, 0.10) 0.02 (0.01, 0.04) 0.01 (-0.01, 0.02) 

HbA1c (%) 84 -0.07 (-0.44, 0.30) -0.08 (-0.26, 0.10) -0.01 (-0.19, 0.16) 

Systolic BP (mm Hg) 88  2.38 ( -7.30, 12.07) -1.76 ( -8.81, 5.30) -4.14 (-11.18, 2.90) 

  Diastolic BP (mm Hg) 88 -1.90 (-11.35, 7.55) -3.45 ( -8.31, 1.40) -1.56 ( -6.15, 3.03) 

Heart rate (bpm) 88 -4.27 (-17.63, 9.09) -0.74 ( -7.12, 5.64)  3.53 ( -2.96, 10.02) 

Total cholesterol (mg/dl) 84  0.80 (-18.28, 19.88) -0.69 (-11.85, 10.48) -1.49 (-12.97, 10.00) 

  LDL cholesterol (mg/dl) 84  1.10 (-18.10, 20.31) -3.16 (-14.18, 7.86) -4.26 (-15.58, 7.05) 

HDL cholesterol (mg/dl) 84 -0.66 (-13.39, 12.07)  1.19 ( -2.91, 5.30)  1.85 ( -3.20, 6.90) 

  Triglycerides (mg/dl) 84 1.26 (-60.99, 63.52) 4.73 (-18.78, 28.24) 3.47 (-19.42, 26.36) 

 

Data were included for 90 participants; missing values of the outcome at non-baseline time points were imputed using multiple imputation by chained equations in 
these sensitivity analyses. Means were estimated using an intention-to-treat analysis using a linear mixed model. Error bars indicate 95% confidence intervals for each 
parameter from baseline by diet group. Abbreviations: BP: Blood pressure; CR: Calorie restriction, HbA1c: Glycated hemoglobin; HDL, high-density lipoprotein; HOMA, 
homeostasis model assessment of insulin resistance; LDL, low-density lipoprotein; QUICKI: Quantitative insulin sensitivity check index, TRE: Time restricted eating. The 
widths of the confidence intervals have not been adjusted for multiplicity and should therefore not be used to reject or not reject treatment effects. 
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Supplement Table 4. Adverse events during the intervention 

 
 
 

Time restricted eating 
(n =30) 

 

Calorie restriction 
(n =30) 

 

Control 
(n =30) 

 

 No. (%) participants 
General adverse events    

   Headache 16 (53) 18 (60) 19 (63) 

   Dizziness 7 (23) 9 (30) 10 (33) 

   Fatigue 15 (50) 14 (47) 18 (60) 

   Irritability 16 (53) 17 (57) 13 (43) 

   Halitosis 10 (33) 11 (37) 12 (40) 

   Dry mouth 13 (43) 16 (53) 16 (53) 

Gastrointestinal adverse events    

   Nausea 9 (30) 14 (47) 12 (40) 

 Vomiting 9 (30) 9 (30) 8 (27) 

 Diarrhea 13 (43) 11 (37) 15 (50) 

 Constipation 14 (47) 14 (47) 16 (53) 
 

Data are expressed as the number of participants with at least one adverse event that occurred during the 12-month intervention. 
Participants may have experienced an adverse event at more than one time point. No significant differences between groups for 
occurrences of any adverse event. 
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