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Figure S1 Study Flow Diagram for participant data from the Iranian women, January 2025.
	

	Screening  (n = 782)



	[bookmark: _Hlk174185637]Iranian women eligible for inclusion (n =597)



	Available sample with MEQ1 data = 592



	Exclusions after participating
Missing blood samples                                       n = 2
Missing anthropometric data                             n = 4



	Remaining after exclusions missing data          n = 586
Exclusion with over-reporting                           n = 9
Exclusion with underreporting                          n = 3



	Final sample
     (n = 574)







	1 MEQ, morning evening questionnaire.





	
Table S1 Dietary characteristics based on chronotype (n = 574, Iranian women).
	


Variables 
	M-type
(n = 268)
Mean ± SD
	Intermediate
(n = 199)
Mean ± SD
	E-type
( n= 107)
Mean ± SD

	Total energy intake (TEI) (kcal/day)*
	1714.30 ± 306.08
	1739.14 ± 329.64
	1781.49 ± 375.96

	Protein (% of TEI)**
	14.25 ± 2.55
	14.28 ± 2.78
	14.11 ± 3.16

	Fat (% of TEI)**
	31.27 ± 6.35
	30.74 ± 5.81
	31.21 ± 6.83

	Carbohydrate (% of TEI)**
	56.33 ± 6.42
	57.09 ± 5.71
	56.77 ± 7.66

	Saturated fatty acid (SFA) (% of TEI)**
	8.57 ± 2.16
	8.33 ± 1.96
	8.64 ± 2.22

	Fiber (g/1000 kcal)**
	8.12 ± 3.05
	8.23 ± 4.18
	8.40 ± 4.76

	Sugar (g/day)**
	57.17 ± 20.33
	55.97 ± 19.64
	58.00 ± 22.82

	Sugar (% of TEI)**
	14.08 ± 4.86
	13.78 ± 4.85
	13.65 ± 4.59

	Food groups 
	
	
	

	Grain group1 (g/day)**
	306.65 ± 89.12
	297.27 ± 79.44
	322.34 ± 92.97

	Dairy group2 (g/day)**
	154.23 ± 90.67
	173.26 ± 102.78
	147.86 ± 94.12

	Red meat group3 (g/day)**
	79.55 ± 40.63
	77.27 ± 41.56
	80.20 ± 40.68

	White meat group4 (g/day)**
	139.48 ± 77.84
	109.27 ± 42.14
	133.16 ± 69.24

	Egg group (g/day)**
	51.97 ± 32.31
	52.68 ± 33.09
	58.76 ± 33.17

	Legume and nut group (g/day)**
	18.27 ± 15.04
	14.73 ± 11.91
	16.87 ± 13.01

	Fruit group (g/day)**
	116.71 ± 60.03
	121.74 ± 72.80
	108.74 ± 68.21

	Vegetable group (g/day)**
	148.36 ± 69.35
	148.21 ± 69.38
	143.38 ± 76.45

	Regular breakfast eater5
	
	
	

	Yes n (%)
	245 (91.41)
	180 (90.45)
	90 (84.11)

	Regular lunch eater5
	
	
	

	Yes n (%)
	222 (82.3)
	158 (79.33)
	91 (85.04)

	Regular afternoon snack eater5
	
	
	

	Yes n (%)
	190 (70.89)
	162 (81.41)
	96 (89.72)

	Regular dinner eater5
	
	
	

	Yes n (%)
	205 (76.49)
	179 (89.94)
	98 (91.58)

	Supplement intake 
	
	
	

	Yes n (%)
	70 (26.1)
	39 (19.6)
	29 (27.1)

	Time of first EO (hours:minutes)**
	7:16 ± 1:09
	7:42 ± 1:13
	7:50 ± 1:12

	Time of last EO (hours:minutes)**
	21:07 ± 1:07
	21:35 ± 1:14
	21:41 ± 1:31


Values are number (percentage) for categorical variables or mean standard deviation (SD) for continuous variables. 
† Calculated by χ 2 and one-way ANOVA for qualitative and quantitative variables
* Adjusted for age.
**Adjusted for age and energy intake.
1 Grain group was involved white bread, whole grain bread, All pasta, rice, wheat flour, dough, yeast dough, oat, and wheat.
2 Dairy group was included low or high fat milk, dairy beverages, yogurt, and cream.
3 Red meat group was involved processed and non-processed meats from beef, veal, lamb, and other red meat.
4 White meat group was included non-processed meats from chicken, turkey, duck, goose, as well as, all fish and shellfish. 
 5 Regular eater was defined as participants who intake meals in all 3-day dietary recalls. 
Abbreviations
 n, number;  TEI, total energy intake; kcal, kilocalorie; EOs, eating occasions; SFA, saturated fatty acid.






Table S2 Associations between energy distribution and temporal eating patterns with adiposity indices and metabolic parameters in women, total population. (n = 574).
	
Variables
	Model Adjusted

	
	β (95% CI)
	P value†

	
	Total energy intake (TEI)

	Adiposity indices1
	
	

	BMI (kg/m2)
	0.00 (-0.001 to 0.001)
	0.39

	WHR (cm)
	0.006 (-0.001 to 0.002)
	0.27

	VAI
	0.001 (-0.001 to 0.003)
	0.45

	BAI
	0.001 (-0.002 to 0.004)
	0.35

	Metabolic parameters2
	
	

	SBP (mmHg)
	-0.003 (-0.02 to 0.008)
	0.72

	DBP (mmHg)
	-0.001 (-0.003 to 0.006)
	0.74

	TG-HDL ratio (mg/dl)
	0.00 (-0.001 to 0.002)
	0.41

	TC-HDL ratio (mg/dl)
	0.01 (-0.001 to 0.001)
	0.75

	FBS (mg/dl)
	-0.009 (-0.02 to 0.009)
	0.31

	HOMA-IR
	-0.004 (-0.009 to 0.004)
	0.43

	HOMA-IS
	-0.009 (-0.001 to 0.001)
	0.90

	hs-CRP
	0.0003 (0.00 to 0.00)
	0.73

	
	Breakfast energy intake

	Adiposity indices1
	
	

	BMI (kg/m2)
	-0.001 (-0.007 to 0.004)
	0.54

	WHR (cm)
	-0.00004 (-0.00 to 0.0005)
	0.29

	VAI
	-0.001 (-0.005 to 0.003)
	0.48

	BAI
	0.002 (-0.006 to 0.007)
	0.79

	Metabolic parameters2
	
	

	[bookmark: _Hlk170137705]SBP (mmHg)
	-0.02 (-0.16 to 0.11)
	0.68

	DBP (mmHg)
	-0.12 (-0.21 to 0.003)
	0.66

	TG-HDL ratio (mg/dl)
	0.01 (-0.002 to 0.003)
	0.48

	TC-HDL ratio (mg/dl)
	0.00 (-0.002 to 0.001)
	0.62

	FBS (mg/dl)
	0.04 (-0.03 to 0.03)
	0.74

	HOMA-IR
	-0.01 (-0.02 to 0.005)
	0.28

	HOMA-IS
	-0.01 (-0.003 to 0.002)
	0.58

	hs-CRP
	0.001 (0.00 to 0.00)
	0.81

	
	Lunch energy intake

	Adiposity indices1
	
	

	BMI (kg/m2)
	0.00 (-0.005 to 0.004)
	0.75

	WHR (cm)
	0.0005 (-0.004 to 0.00)
	0.26

	VAI
	0.004 (-0.002 to 0.002)
	0.34

	BAI
	0.003 (-0.003 to 0.007)
	0.43

	Metabolic parameters2
	
	

	SBP (mmHg)
	0.001 (-0.01 to 0.02)
	0.81

	DBP (mmHg)
	-0.002 (-0.02 to 0.009)
	0.62

	TG-HDL ratio (mg/dl)
	0.001 (-0.001 to 0.005)
	0.35

	TC-HDL ratio (mg/dl)
	0.001 (0.00 to 0.003)
	0.36

	FBS (mg/dl)
	-0.006 (-0.03 to 0.02)
	0.74

	HOMA-IR
	-0.009 (-0.02 to 0.005)
	0.29

	HOMA-IS
	0.002 (-0.001 to 0.004)
	0.35

	hs-CRP
	0.002 (0.00 to 0.002)
	0.82

	
	Afternoon  energy intake

	Adiposity indices1
	
	

	[bookmark: _Hlk170139070]BMI (kg/m2)
	[bookmark: _Hlk176532193]-0.01 (-0.05 to 0.03)
	0.54

	WHR (cm)
	0.00 (-0.001 to 0.003)
	0.36

	VAI
	0.01 (-0.005 to 0.02)
	0.16

	BAI
	-0.05 (-0.03 to 0.01)
	0.28

	Metabolic parameters2
	
	

	SBP (mmHg)
	0.05 (-0.06 to 0.12)
	0.38

	DBP (mmHg)
	-0.03 (-0.06 to 0.05)
	0.46

	TG-HDL ratio (mg/dl)
	0.09 (-0.01 to 0.05)
	0.09

	TC-HDL ratio (mg/dl)
	0.01 (-0.05 to 0.06)
	0.85

	FBS (mg/dl)
	-0.02 (-0.11 to 0.09)
	0.71

	HOMA-IR
	0.001 (-0.02 to 0.02)
	0.96

	HOMA-IS
	0.003 (-0.007 to 0.01)
	0.70

	[bookmark: _Hlk170139423]hs-CRP
	
	

	
	Dinner  energy intake

	Adiposity indices1
	
	

	[bookmark: _Hlk170141082]BMI (kg/m2)
	0.05 (-0.03 to 0.08)
	0.21

	WHR (cm)
	-0.008 (0.00 to 0.0001)
	0.08

	VAI
	0.001 (-0.002 to 0.005)
	0.42

	BAI
	-0.003 (-0.008 to 0.002)
	0.24

	Metabolic parameters2
	
	

	SBP (mmHg)
	-0.008 (-0.02 to 0.009)
	0.29

	DBP (mmHg)
	-0.01 (-0.02 to 0.002)
	0.07

	TG-HDL ratio (mg/dl)
	0.001 (-0.001 to 0.004)
	0.22

	TC-HDL ratio (mg/dl)
	0.00 (-0.001 to 0.003)
	0.57

	FBS (mg/dl)
	0.01 (-0.14 to 0.18)
	0.62

	HOMA-IR
	0.009 (-0.02 to 0.04)
	0.45

	HOMA-IS
	-0.01 (-0.06 to 0.04)
	0.39

	hs-CRP
	0.02 (-0.00 to 0.03)
	0.92

	
	Number of EOs (n/day)
	

	Adiposity indices1
	
	

	BMI (kg/m2)
	0.12 (-0.35 to 0.36 )
	0.19

	WHR (cm)
	0.02 (0.01 to 0.04)
	0.81

	VAI
	0.61 (-0.25 to 1.48)
	0.16

	BAI
	0.93 (-0.32 to 2.18)
	0.14

	Metabolic parameters2
	
	

	SBP (mmHg)
	0.57 (-0.43 to 1.65)
	0.59

	DBP (mmHg)
	-0.19 (-0.88 to 0.47)
	0.58

	TG-HDL ratio (mg/dl)
	2.47 (-0.43 to 6.25)
	0.09

	TC-HDL ratio (mg/dl)
	0.14 (-0.13 to 0.42)
	0.31

	FBS (mg/dl)
	-3.16 (-8.68 to 2.34)
	0.26

	HOMA-IR
	-0.05 (-0.33 to 0.25)
	0.60

	HOMA-IS
	0.09 (-0.06 to 0.55)
	0.62

	hs-CRP
	-0.06 (-0.03 to 0.01)
	0.46

	
	Eating window (h:m)
	

	Adiposity indices1
	
	

	BMI (kg/m2)
	0.002 (-0.002 to 0.003)
	0.76

	WHR (cm)
	0.0003 (-0.0003 to 0.0005)
	0.17

	VAI
	0.002 (-0.002 to 0.008)
	0.72

	BAI
	0.005 (-0.003 to 0.009)
	0.68

	Metabolic parameters2
	
	

	SBP (mmHg)
	0.006 (-0.002 to 0.002)
	0.73

	DBP (mmHg)
	0.003 (-0.0008 to 0.001)
	0.16

	TG-HDL ratio (mg/dl)
	0.03 (-0.003 to 0.006)
	0.64

	TC-HDL ratio (mg/dl)
	0.002 (-0.0002 to 0.0003)
	0.80

	FBS (mg/dl)
	[bookmark: _Hlk175088420]0.01 (0.02 to 0.003)
	0.64

	HOMA-IR
	0.03 (-0.002 to 0.001)
	0.16

	HOMA-IS
	-0.001 (-0.07 to 0.006)
	0.76

	hs-CRP
	0.004 (-0.06 to 0.008)
	0.69


† Calculated by generalized linear regression (GLM), GLM was used to obtain beta (β) and 95% confidence interval (CI).
1The model was adjusted additionally by physical activity, smoking status, SES, sleep length, supplement intake, number of EOs, and energy intake, except for TEI. 
2The model was additionally controlled for BMI.

Abbreviations
 n, number; M-type, morning chronotype; E-type, evening chronotype; TEI, total energy intake; kcal, kilocalorie;  EOs, eating occasions; SES, socio-economic status; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; VAI, visceral adiposity index; BAI, body adiposity index;  WC, waist circumference; WHR, waist circumference-hip circumference ratio; TG, triglyceride; TC, total cholesterol; HDL-C, high-density lipoprotein; FBS, fasting blood glucose; HOMA-IR, homeostatic model assessment for insulin resistance; HOMA-IS, homeostatic model assessment for insulin sensitivity; hs-CRP, high sensitive c-reactive protein.


Table S4  Association of energy  distribution and total energy intake in total population (n = 574). 
	Variables
	Total energy intake (TEI)

	
	β (95% CI)
	P value†

	Breakfast energy1
	-3.95 (-7.42 – -0.52)
	0.02

	Lunch energy 2
	2.47 (-4.11 - 8.72)
	0.06

	Afternoon energy3
	-0.78 (-1.93 – 0.41)
	0.09

	Dinner energy4
	1.11 (-0.15 – 1.25)
	0.21

	Eating window (h:m)
	2.28 (-0.49 – 3.07)
	0.15

	Number of EOs (n/day)
	1.10 (-0.16 – 2.07)
	0.18


 Analysis of covariance (ANCOVA) was used to examine the associations between energy distribution/temporal eating patterns, P-value < 0·05 indicates significant level, significant values are in bold.
†The model was adjusted for age, physical activity, smoking status, SES, sleep duration, chronotype, and BMI. TEI was not adjusted for itself when analyzed. 
1 All energy intake consumed between 5:00 - 11:00 am.
2 All energy intake consumed between 11:00 a.m. – 4:00 p.m.
3 All energy intake consumed between 4:00  –  6:00 p.m.
4 All energy intake consumed after 6:00 p.m.
Abbreviations
TEI, total energy intake; EOs, eating occasions; BMI, body mass index; SES, socio-economic status.





















Table S5  Differences in daily and meals energy intake and temporal eating patterns across weekdays and weekends (n = 574). 
	Variables
	Weekend 
	Weekday
	P value

	Breakfast energy1
	24.05 ± 11.02
	26.27 ± 12.34
	0.08

	Lunch energy 2
	31.92 ± 8.01
	30.16 ± 7.33
	0.11

	Afternoon energy3
	14.78 ± 8.15
	14.01 ± 7.73
	0.39

	Dinner energy4
	29.55 ± 8.18
	28.29 ± 7.68
	0.27

	Eating window (h:m)
	14:21 ± 1:09
	14:13 ± 1:12
	0.72

	Number of EOs (n/day)
	6.30 ± 0.87
	6.19 ± 0.83
	0.41


 Values are presented as mean ± standard deviation (SD). 
A paired t-test was used to compare energy distribution and temporal eating patterns between weekdays and weekends.
P-value < 0·05 indicates significant level, significant values are in bold.
1 All energy intake consumed between 5:00 - 11:00 am.
2 All energy intake consumed between 11:00 a.m. – 4:00 p.m.
3 All energy intake consumed between 4:00  –  6:00 p.m.
4 All energy intake consumed after 6:00 p.m.







