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Supplementary Methods.
[bookmark: OLE_LINK205]Assessments of Covariates
[bookmark: OLE_LINK6][bookmark: OLE_LINK66][bookmark: _Hlk196250780][bookmark: OLE_LINK8]Information on demographics and lifestyle was collected from the household interviews by standardized questionnaires, including age, sex, race/ethnicity, educational level, family income: poverty ratio, work status, health insurance, food security, smoking status, and physical activity level. Information on alcohol intake, body weight, and height was obtained when participants underwent physical examinations at a mobile examination center. Race/ethnicity was classified into non-Hispanic White, non-Hispanic Black, Hispanic (Mexican and non-Mexican Hispanic), and other races and ethnicities. Education was divided into three levels (less than high school graduate, high school graduate or General Educational Development, or some college or above). Family income was divided based on the ratio of income to poverty into three categories (< 1.30, 1.30-3.49, or ≥ 3.50). Work status was divided into three levels (employed, non-employed, or retired). Health insurance was grouped into private health insurance (including any private health insurance, Medi-Gap, or single-service plan), public health insurance only (including Medicare, Medicaid, State Children’s Healthcare Plan, military healthcare, Indian Health Service, State Sponsored Health Plan, or other government insurance), and no health insurance. Food security was assessed by the Adult Food Security Survey Module, which is a standardized 10item questionnaire developed by the US Department of Agriculture, validated and used in many national surveys, and food insecurity was defined as ow or very low food security. Never smokers were defined as those who reported smoking < 100 cigarettes during their lifetime. Current smokers were those who smoked ≥ 100 cigarettes in their lifetime, and former smokers were those who had smoked ≥ 100 cigarettes but had quit smoking. Drinking status was classified as nondrinker, low-to-moderate drinker (≤ 3 drinks/day in men and ≤ 2 drinks/day in women), or heavy drinker (> 3 drinks/day in men and > 2 drinks/day in women). The Global Physical Activity Questionnaire was used to evaluate physical activity level, which was categorized into three levels: less than 600, 600 to 1199, and 1200 or more metabolic equivalent of task (MET) minutes per week.[1]
[bookmark: OLE_LINK67]The HEI-2020, developed by the USDA’s Center for Nutrition Policy and Promotion, assesses diet quality based on the 2020–2025 Dietary Guidelines for Americans (DGA) through 13 food groups or nutrient components.[2] The 13 components include nine adequacy components (total fruits, whole fruits, total vegetables, greens and beans, whole grains, dairy, total protein foods, and fatty acids) and four moderation components (refined grains, sodium, added sugar, and saturated fats). For the adequacy components, higher scores indicate higher consumption levels, whereas for the moderation components, higher scores indicate lower intake levels. Overall, the total HEI-2020 score ranges from 0 to 100, and higher scores are linked to better diet quality and closer compliance with the 2020–2025 Dietary Guidelines for Americans.
[bookmark: _Hlk148517469][bookmark: _Hlk148517464]The body mass index (BMI) was calculated as the weight in kilograms divided by the height in meters squared. Baseline hypertension was identified by self-reported physician diagnosis, current use of blood pressure medications, mean systolic blood pressure ≥ 140 mm Hg, or mean diastolic blood pressure ≥ 90 mm Hg. Baseline diabetes was defined by self-reported physician diagnosis, plasma fasting glucose level ≥ 126 mg/dL, glycated hemoglobin level ≥ 6.5%, or 2-hour plasma glucose level ≥ 200 mg/dL. Baseline CVD was identified through self-reported physician diagnosis of congestive health failure, coronary heart disease, angina/angina pectoris, heart attack, or stroke. Baseline cancer was identified by a self-reported physician diagnosis of cancer or malignancy. The presence of chronic disease included baseline CVD, cancer, diabetes, or hypertension.
[bookmark: OLE_LINK187][bookmark: OLE_LINK171][bookmark: OLE_LINK174][bookmark: OLE_LINK173][bookmark: OLE_LINK175][bookmark: OLE_LINK176][bookmark: OLE_LINK191]We extracted available information on sleep duration from the NHANES 2005-2018 survey cycles. Sleep duration was divided into three groups (< 7 hours, 7-8 hours, and ≥ 8 hours). We extracted available information on sleep timing and sleep midpoint from the NHANES 2015-2018 survey cycles. Sleep onset timing was divided into three groups (< 22:00, 22:00-0:00, and ≥ 0:00), and sleep midpoint was divided into two groups by the median (< 2:30 and ≥ 2:30). We extracted available information on chronotype from the NHANES 2017-2018 survey cycles. The chronotype was derived from midsleep time on free days, defined as the midpoint between sleep onset and sleep end on free days, and categorized by the median (< 3:00 and ≥ 3:00). We extracted available information on shift work status from the NHANES survey cycles 2005-2010 and 2017-2018, and the shift work included evening shift, night shift, or rotating shift work. We extracted available information on numbers of household children and older adults from the NHANES survey cycles 2011-2018, and categorized into three groups respectively (0, 1, ≥2).


[bookmark: OLE_LINK13][bookmark: _Hlk120863371]Statistical method used for estimating the difference in life expectancy.
We applied three sources to estimated differences in life expectancies associated with groups of meal timing (henceforth “exposure groups”) based on previous studies[3]–[5]:
(1) [bookmark: _Hlk120863794][bookmark: _Hlk111294704]Age-specific population all-cause mortality rate derived from National Vital Statistics System of National Center for Health Statistics (NCHS) (2019, from 0 to 100 years).
(2) Adjusted hazard ratios (HRs) of all-cause mortality in each exposure group of the time of first meal (before 7:00, 8:00-10:00, 10:00-12:00, or after 12:00) and the time of last meal (before 19:00, 20:00-22:00, 22:00-0:00, or after 0:00), versus the reference (between 7:00 and 8:00 for the first meal; between 19:00 and 20:00 for the last meal) derived from the NHANES.
(3) The age-specific population prevalence (categorized in 10-year age groups) of each exposure group from NHANES.
Cox regression models were used to evaluate the associations between groups of meal timing and risk of all-cause mortality. Several covariates were adjusted in these models, including age, sex, race and ethnicity, educational level, ratio of family income to poverty, smoking status, drinking status, physical activity level, total energy intake, HEI-2020 score, BMI, and the time of first or last meal (mutually adjusted). Nationally representative prevalence of each meal timing groups was calculated to create lifetables.
The lifetables for each of the exposure groups (meal timing) were built based on the estimated group- and age-specific death rate (), which was calculated by weighting (1) the population mortality rate by the corresponding (2) adjusted HR and (3) prevalence. We inferred the age-specific mortality rates appropriate for our reference group  as[6]:

[bookmark: _Hlk120808783]Where  is the population mortality rate for age group 𝑎,  is the prevalence of exposure group 𝑗, and  is the adjusted hazard ratio in comparison of exposure group 𝑗 versus reference group (𝑗 = 0). The age-specific mortality rates in each of the non-reference exposure groups were then inferred in turn by multiplying the age-specific mortality rate for the reference group  by the hazard ratios .

We built the life table for each exposure group based on each age-specific starting at age 50 years and ending at 100 years by single-year age intervals. Survival probability was set of 1 at age 50 years; probability of survival between ages x and x + 1 was calculated based on probability of dying (mortality rate) between ages x and x + 1 assuming that survivor function declines linearly between ages x and x + 1[7],[8]. The life expectancy at any given age was derived by dividing the total person-years that would be lived beyond age x by the number of persons who survived to that age interval.
Finally, the estimated lower survival time (years) due to suboptimal meal timing was calculated as the difference in the life expectancy at any given age between the reference group and each of the exposure groups.
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Supplementary Table 1 Spearman correlations among time of first meal, time of last meal, and eating window.
	
	Time of first meal
	Time of last meal
	Eating window

	Time of first meal
	1
	0.11
	0.66

	Time of last meal
	0.11
	1
	0.67

	Eating window
	0.66
	0.67
	1





Supplementary Table 2 Variance inflation factors (VIFs) for variables included in the Cox proportional hazards models
	Variable
	Model for time of first and last meal
	Model for time of first meal and eating window

	Time of first meal
	1.06
	1.88

	Time of last meal
	1.07
	——

	Eating window
	——
	1.92

	Age
	1.45
	1.45

	Sex
	1.21
	1.21

	Race/ethnicity
	1.15
	1.15

	Educational level
	1.30
	1.30

	Family income to poverty ratio
	1.29
	1.29

	Drinking status
	1.17
	1.17

	Physical activity
	1.10
	1.10

	Smoking status
	1.17
	1.17

	Total energy intake
	1.29
	1.29

	HEI-2020 score
	1.12
	1.12

	Baseline chronic disease
	1.25
	1.25

	BMI
	1.11
	1.11


Abbreviations: VIF, variance inflation factor; HEI-2020, Healthy Eating Index-2020; BMI, body mass index.



[bookmark: OLE_LINK1]
[bookmark: OLE_LINK177][bookmark: OLE_LINK4]Supplementary Table 3 Baseline characteristics of the participants according to the time of last meal
	
	All participants
	Time of last meal

	
	
	< 19:00
	19:00–20:00
	20:00–22:00
	[bookmark: OLE_LINK64]22:00–0:00
	≥ 0:00

	Participants, No.
	31,044
	6,686
	5,186
	11,896
	6,264
	1,012

	Age, y
	57.9(0.14)
	61.1(0.26)
	57.8(0.26)
	57.3(0.17)
	56.4(0.19)
	54.2(0.43)

	Male
	15,249(46.9)
	3,249(44.7)
	2,470(44.3)
	5,830(47.6)
	3,103(48.1)
	597(56.6)

	Race/ethnicity
	
	
	
	
	
	

	Non-Hispanic white
	14,799(73.6)
	3,379(75.2)
	2,483(74.8)
	5,688(74.1)
	2,760(70.0)
	489(73.3)

	Non-Hispanic black
	6,423(10.1)
	1,283(9.8)
	965(8.7)
	2,294(9.1)
	1,598(13.2)
	283(13.6)

	Hispanic
	7,466(10.2)
	1,643(10.3)
	1,295(10.3)
	2,981(10.4)
	1,393(10.4)
	154(7.2)

	Other
	2,356(6.0)
	381(4.7)
	443(6.2)
	933(6.4)
	513(6.4)
	86(5.9)

	Educational level
	
	
	
	
	
	

	Less than high school
	9,019(17.6)
	2,334(21.8)
	1,554(17.5)
	3,276(16.0)
	1,624(17.0)
	231(15.4)

	High school or GED
	7,187(24.7)
	1,565(26.0)
	1,166(23.5)
	2,794(24.9)
	1,405(23.6)
	257(27.6)

	Some college or above
	14,791(57.7)
	2,769(52.3)
	2,459(59.0)
	5,813(59.2)
	3,231(59.4)
	519(57.0)

	Family income to poverty ratio
	
	
	
	
	
	

	< 1.3
	7,907(18.1)
	1,835(20.0)
	1,220(15.8)
	2,938(17.0)
	1,648(20.2)
	266(19.8)

	1.3 to 3.49
	10,910(34.7)
	2,403(37.3)
	1,837(33.5)
	4,128(33.5)
	2,174(35.1)
	368(36.0)

	≥ 3.5
	9,456(47.2)
	1,783(42.7)
	1,688(50.7)
	3,780(49.5)
	1,894(44.7)
	311(44.1)

	[bookmark: OLE_LINK166]Physical activity (MET-min/w)
	
	
	
	
	
	

	< 600
	14,728(41.4)
	3,414(44.4)
	2,435(40.3)
	5,486(40.1)
	2,939(42.1)
	454(41.5)

	600 to 1199
	3,760(12.8)
	792(13.0)
	638(13.1)
	1,444(12.8)
	769(12.3)
	117(12.1)

	≥ 1200
	12,553(45.8)
	2,478(42.6)
	2,113(46.6)
	4,965(47.1)
	2,556(45.5)
	441(46.4)

	Never smoker
	15,606(50.3)
	3,422(51.4)
	2,772(53.6)
	6,031(50.6)
	2,981(47.4)
	400(40.9)

	Never drinker
	13,436(37.8)
	3,273(44.1)
	2,207(35.6)
	5,082(37.0)
	2,523(36.2)
	351(33.1)

	HEI-2020 score
	54.5(0.19)
	54.8(0.30)
	54.7(0.29)
	54.8(0.25)
	53.8(0.29)
	51.3(0.60)

	Total energy intake (kcal)
	2,004(7.05)
	1,792(12.62)
	1,952(15.62)
	2,038(10.69)
	2,126(14.02)
	2,356(42.75)

	Baseline chronic disease
	21,037(62.1)
	4,826(66.7)
	3,501(61.5)
	7,930(60.4)
	4,127(61.7)
	653(61.7)

	BMI, kg/m2
	29.2(0.07)
	29.0(0.14)
	29.2(0.16)
	29.1(0.11)
	29.5(0.14)
	29.7(0.32)

	Time of first meal
	8:06(0.02)
	7:48(0.04)
	7:54(0.04)
	8:00(0.03)
	8:30(0.05)
	8:42(0.13)

	Time of last meal
	20:18(0.02)
	17:36(0.02)
	19:12(0.01)
	20:42(0.01)
	22:30(0.01)
	1:42(0.06)

	Night-time fasting duration, h
	11.7(0.03)
	14.2(0.04)
	12.7(0.04)
	11.3(0.03)
	10.1(0.05)
	7.0(0.16)

	[bookmark: _Hlk182861046]Number of eating occasions
	5.0(0.02)
	4.0(0.03)
	4.7(0.03)
	5.2(0.02)
	5.6(0.03)
	5.8(0.07)


Values are means (SEs) for continuous variables and n (%) for categoric variables. The numbers in the table were unweighted and the percentages of values were weighted. All times are expressed in a 24-hour format.


[bookmark: OLE_LINK5]Supplementary Table 4 Baseline characteristics of the participants according to the eating window
	
	All participants
	Eating window

	
	
	≤ 8 h
	8–10 h
	10–12 h
	12–14 h
	> 14 h

	Participants, No.
	31,044
	2,645
	4,713
	9,055
	9,184
	5,447

	Age, y
	57.9(0.14)
	56.6(0.33)
	59.9(0.31)
	59.0(0.21)
	57.6(0.19)
	55.9(0.20)

	Male
	15,249(46.9)
	1,354(48.8)
	2,040(40.5)
	4,247(43.4)
	4,536(47.6)
	3,072(54.4)

	Race/ethnicity
	
	
	
	
	
	

	Non-Hispanic white
	14,799(73.6)
	792(56.4)
	2,052(68.2)
	4,289(72.9)
	4,727(76.9)
	2,939(78.4)

	Non-Hispanic black
	6,423(10.1)
	986(23.8)
	1,051(12.5)
	1,706(9.4)
	1,652(8.5)
	1,028(8.1)

	Hispanic
	7,466(10.2)
	712(14.4)
	1,282(13.2)
	2,317(11.0)
	2,110(9.0)
	1,045(8.0)

	Other
	2,356(6.0)
	155(5.4)
	328(6.2)
	743(6.8)
	695(5.7)
	435(5.5)

	Educational level
	
	
	
	
	
	

	Less than high school
	9,019(17.6)
	1,101(29.3)
	1,585(22.0)
	2,683(18.0)
	2,398(15.2)
	1,252(14.2)

	High school or GED
	7,187(24.7)
	606(26.1)
	1,124(26.9)
	2,049(23.9)
	2,059(23.4)
	1,349(25.9)

	Some college or above
	14,791(57.7)
	931(44.5)
	1,995(51.1)
	4,307(58.1)
	4,721(61.4)
	2,837(59.9)

	Family income to poverty ratio
	
	
	
	
	
	

	< 1.3
	7,907(18.1)
	954(31.8)
	1,364(23.2)
	2,239(17.6)
	2,120(15.6)
	1,230(15.2)

	1.3 to 3.49
	10,910(34.7)
	886(35.0)
	1,764(38.4)
	3,241(35.2)
	3,158(33.3)
	1,861(33.6)

	≥ 3.5
	9,456(47.2)
	511(33.2)
	1,155(38.3)
	2,752(47.2)
	3,116(51.1)
	1,922(51.2)

	Physical activity (MET-min/w)
	
	
	
	
	
	

	< 600
	14,728(41.4)
	1,482(52.0)
	2,539(47.4)
	4,332(42.6)
	4,126(39.2)
	2,249(36.3)

	600 to 1199
	3,760(12.8)
	280(11.1)
	507(11.9)
	1,117(12.8)
	1,165(13.5)
	691(12.6)

	≥ 1200
	12,553(45.8)
	882(36.9)
	1,666(40.7)
	3,605(44.6)
	3,893(47.3)
	2,507(51.2)

	Never smoker
	15,606(50.3)
	1,344(50.2)
	2,538(54.1)
	4,854(54.5)
	4,534(49.5)
	2,336(43.2)

	Never drinker
	13,436(37.8)
	1,282(46.0)
	2,318(44.9)
	3,985(38.4)
	3,786(35.4)
	2,065(33.8)

	HEI-2020 score
	54.5(0.19)
	50.2(0.41)
	53.6(0.37)
	55.5(0.21)
	55.0(0.24)
	53.9(0.34)

	Total energy intake (kcal)
	2,004(7.05)
	1,699.2(19.03)
	1,816.2(16.57)
	1,939.3(10.61)
	2,057.7(11.78)
	2,224.9(15.88)

	Baseline chronic disease
	21,037(62.1)
	1,872(64.8)
	3,413(68.0)
	6,243(63.5)
	5,992(59.5)
	3,517(59.8)

	BMI, kg/m2
	29.2(0.07)
	30.1(0.22)
	29.6(0.15)
	29.1(0.10)
	29.0(0.11)
	28.9(0.13)

	Time of first meal
	8:06(0.02)
	11:54(0.09)
	9:18(0.04)
	8:18(0.03)
	7:30(0.02)
	6:36(0.03)

	Time of last meal
	20:18(0.02)
	18:06(0.08)
	18:48(0.04)
	19:42(0.03)
	20:42(0.02)
	22:18(0.04)

	Night-time fasting duration, h
	11.7(0.03)
	17.8(0.05)
	14.5(0.01)
	12.6(0.01)
	10.8(0.01)
	8.3(0.03)

	Number of eating occasions
	5.0(0.02)
	3.1(0.03)
	4.0(0.03)
	4.7(0.02)
	5.3(0.02)
	6.0(0.04)


Values are means (SEs) for continuous variables and n (%) for categoric variables. The numbers in the table were unweighted and the percentages of values were weighted. All times are expressed in a 24-hour format.


[bookmark: OLE_LINK20]Supplementary Table 5 Association of meal timing and eating window with mortality of heart disease and stroke
	[bookmark: OLE_LINK21]
	Categories of meal timing

	[bookmark: _Hlk185431496]Time of first meal
	< 7:00
	7:00–8:00
	8:00–10:00
	10:00–12:00
	[bookmark: OLE_LINK82]≥ 12:00

	Heart disease-specific mortality
	
	
	
	
	

	Deaths/Person-years
	334/56,517
	444/63,385
	788/112,097
	191/33,787
	105/16,569

	Model 1
	1.11 (0.93, 1.32)
	ref
	1.20 (1.03, 1.40)
	1.29 (1.05, 1.59)
	1.75 (1.23, 2.48)

	Model 2
	1.07 (0.89, 1.27)
	ref
	1.16 (0.99, 1.35)
	1.20 (0.98, 1.48)
	1.44 (1.01, 2.03)

	Model 3
	1.07 (0.89, 1.27)
	ref
	1.15 (0.99, 1.35)
	1.20 (0.97, 1.47)
	1.43 (1.01, 2.02)

	[bookmark: OLE_LINK16]Stroke-specific mortality
	
	
	
	
	

	Deaths/Person-years
	63/56,517
	102/63,385
	158/112,097
	53/33,787
	21/16,569

	Model 1
	1.03 (0.70, 1.53)
	ref
	1.18 (0.86, 1.60)
	1.61 (1.08, 2.40)
	1.73 (1.01, 2.98)

	Model 2
	1.03 (0.70, 1.52)
	ref
	1.16 (0.85, 1.58)
	1.57 (1.06, 2.33)
	1.58 (0.91, 2.72)

	Model 3
	1.03 (0.70, 1.51)
	ref
	1.16 (0.85, 1.59)
	1.59 (1.07, 2.37)
	1.60 (0.92, 2.77)

	[bookmark: _Hlk185431217]Time of last meal
	[bookmark: OLE_LINK79]< 19:00
	19:00–20:00
	20:00–22:00
	22:00–0:00
	[bookmark: OLE_LINK80]≥ 0:00

	Heart disease-specific mortality
	
	
	
	
	

	[bookmark: OLE_LINK15]Deaths/Person-years
	573/58,888
	282/47357
	617/108,833
	333/57,616
	57/9,659

	[bookmark: OLE_LINK14]Model 1
	1.22 (1.01, 1.47)
	ref
	0.94 (0.78, 1.13)
	1.29 (1.03, 1.61)
	1.73 (1.24, 2.42)

	Model 2
	1.19 (0.98, 1.44)
	ref
	0.95 (0.79, 1.16)
	1.25 (0.99, 1.58)
	1.55 (1.11, 2.15)

	Model 3
	1.19 (0.99, 1.45)
	ref
	0.95 (0.78, 1.15)
	1.21 (0.96, 1.53)
	1.51 (1.09, 2.10)

	Stroke-specific mortality
	
	
	
	
	

	Deaths/Person-years
	120/58,888
	77/47,357
	130/108,833
	63/57,616
	7/9,659

	[bookmark: _Hlk187326274]Model 1
	0.99 (0.69, 1.44)
	ref
	0.85 (0.57, 1.25)
	1.10 (0.74, 1.65)
	0.81 (0.34, 1.96)

	Model 2
	0.97 (0.67, 1.41)
	ref
	0.86 (0.57, 1.28)
	1.07 (0.71, 1.62)
	0.76 (0.31, 1.86)

	Model 3
	0.98 (0.67, 1.42)
	ref
	0.85 (0.57, 1.27)
	1.04 (0.69, 1.56)
	0.74 (0.30, 1.80)

	Eating window
	≤ 8 h
	8–10 h
	10–12 h
	12–14 h
	> 14 h

	Heart disease-specific mortality
	
	
	
	
	

	Deaths/Person-years
	179/23,063
	344/40,823
	569/80,863
	479/85,862
	291/51,741

	Model 1
	1.28 (1.03, 1.60)
	1.25 (1.03, 1.52)
	ref
	0.88 (0.75, 1.04)
	1.13 (0.92, 1.38)

	Model 2
	1.19 (0.95, 1.50)
	1.18 (0.96, 1.44)
	ref
	0.88 (0.75, 1.04)
	1.10 (0.90, 1.36)

	Model 3
	1.02 (0.76, 1.37)
	1.13 (0.93, 1.38)
	ref
	0.91 (0.77, 1.07)
	1.18 (0.94, 1.48)

	Stroke-specific mortality
	
	
	
	
	

	Deaths/Person-years
	46/23,063
	74/40,823
	119/80,863
	107/85,862
	51/51,741

	Model 1
	1.60 (1.02, 2.51)
	1.09 (0.71, 1.66)
	ref
	1.07 (0.81, 1.41)
	1.02 (0.67, 1.57)

	Model 2
	1.52 (0.97, 2.40)
	1.04 (0.68, 1.58)
	ref
	1.07 (0.81, 1.41)
	1.00 (0.64, 1.57)

	Model 3
	1.30 (0.76, 2.21)
	1.00 (0.65, 1.53)
	ref
	1.10 (0.83, 1.45)
	1.08 (0.66, 1.75)


[bookmark: OLE_LINK51]Model 1 adjusted for age (continuous, year), sex (male or female), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and other), educational level (less than high school, high school graduate or General Educational Development, and some college or above), ratio of family income to poverty (<1.30, 1.30-3.49, or ≥3.5). Model 2 was further adjusted for smoking status (never smoker, former smoker, or current smoker), drinking status (nondrinker, low-to-moderate drinker, or heavy drinker), physical activity level (<600, 600 to 1199, or ≥1200 MET-min/w), total energy intake (quintile), HEI-2020 score(quintile), BMI (continuous), baseline chronic disease (yes or no). Model 3: The time of first and last meal were mutually adjusted (continuous). For eating window, the time of first meal were adjusted.




Supplementary Table 6 HRs of time of first meal for all-cause mortality across subgroups
	Subgroup
	Time of first meal
	P for interaction

	
	< 7:00
	8:00–10:00
	10:00–12:00
	≥ 12:00
	

	Age
	
	
	
	
	0.1554

	<60
	0.97 (0.78, 1.22)
	1.01 (0.81, 1.26)
	1.00 (0.74, 1.34)
	1.10 (0.84, 1.44)
	

	≥60
	0.95 (0.85, 1.06)
	1.13 (1.05, 1.22)
	1.19 (1.06, 1.34)
	1.03 (0.85, 1.25)
	

	Sex
	
	
	
	
	0.6219

	Male
	0.97 (0.86, 1.10)
	1.11 (1.00, 1.24)
	1.20 (1.03, 1.41)
	1.31 (1.04, 1.65)
	

	Female
	1.08 (0.94, 1.24)
	1.09 (0.96, 1.22)
	1.17 (0.96, 1.42)
	1.29 (1.02, 1.64)
	

	Race/ ethnicity
	
	
	
	
	0.5261

	Non-Hispanic white
	1.05 (0.94, 1.16)
	1.10 (1.01, 1.21)
	1.22 (1.04, 1.43)
	1.24 (0.97, 1.59)
	

	Other
	0.93 (0.78, 1.12)
	1.08 (0.93, 1.25)
	1.12 (0.95, 1.32)
	1.37 (1.12, 1.68)
	

	Education level
	
	
	
	
	0.3564

	Less than college
	1.00 (0.89, 1.12)
	1.09 (0.99, 1.20)
	1.15 (1.00, 1.33)
	1.25 (1.02, 1.53)
	

	College or above
	1.07 (0.91, 1.24)
	1.13 (1.01, 1.26)
	1.23 (0.99, 1.53)
	1.38 (0.98, 1.93)
	

	Income
	
	
	
	
	0.4002

	<3.5
	0.99 (0.89, 1.09)
	1.03 (0.94, 1.12)
	1.10 (0.95, 1.27)
	1.21 (1.02, 1.45)
	

	≥3.5
	1.11 (0.92, 1.34)
	1.32 (1.13, 1.54)
	1.44 (1.14, 1.82)
	1.65 (0.99, 2.75)
	

	Smoking status
	
	
	
	
	0.6442

	Never smoker
	1.08 (0.93, 1.25)
	1.10 (0.99, 1.21)
	1.18 (0.96, 1.44)
	1.57 (1.21, 2.04)
	

	Ever smoker
	1.02 (0.91, 1.14)
	1.09 (0.99, 1.22)
	1.19 (1.02, 1.38)
	1.19 (0.97, 1.47)
	

	Drinking status
	
	
	
	
	0.0189

	Never drinker
	1.01 (0.88, 1.16)
	1.14 (1.03, 1.25)
	1.14 (0.97, 1.34)
	1.30 (1.05, 1.61)
	

	Drinkers
	1.04 (0.91, 1.20)
	1.05 (0.93, 1.18)
	1.24 (1.05, 1.47)
	1.27 (1.00, 1.61)
	

	Physical activity
	
	
	
	
	0.3510

	Inactive
	0.99 (0.88, 1.12)
	1.11 (1.01, 1.22)
	1.21 (1.03, 1.41)
	1.27 (1.04, 1.55)
	

	Active
	1.05 (0.91, 1.22)
	1.08 (0.94, 1.24)
	1.12 (0.92, 1.36)
	1.37 (1.01, 1.85)
	

	HEI-2020
	
	
	
	
	0.8649

	low quality
	1.04 (0.92, 1.17)
	1.11 (1.00, 1.22)
	1.18 (1.01, 1.38)
	1.28 (1.06, 1.54)
	

	high quality
	0.99 (0.87, 1.14)
	1.09 (0.96, 1.24)
	1.21 (0.96, 1.53)
	1.43 (1.04, 1.98)
	

	BMI
	
	
	
	
	0.0418

	<30
	1.03 (0.93, 1.15)
	1.16 (1.07, 1.26)
	1.25 (1.07, 1.46)
	1.61 (1.33, 1.94)
	

	≥30
	1.00 (0.83, 1.20)
	0.98 (0.84, 1.14)
	1.08 (0.87, 1.34)
	0.94 (0.70, 1.26)
	

	Chronic disease
	
	
	
	
	0.6453

	Yes
	1.00 (0.90, 1.10)
	1.09 (1.01, 1.19)
	1.19 (1.05, 1.35)
	1.28 (1.06, 1.56)
	

	No
	1.13 (0.90, 1.41)
	1.08 (0.88, 1.34)
	1.13 (0.83, 1.55)
	1.24 (0.85, 1.81)
	

	Time of last meal
	
	
	
	
	0.7902

	Before 22:00
	1.08 (0.97, 1.20)
	1.14 (1.05, 1.23)
	1.20 (1.05, 1.38)
	1.25 (1.04, 1.51)
	

	After 22:00
	0.78 (0.62, 0.96)
	0.94 (0.77, 1.16)
	1.05 (0.80, 1.37)
	1.21 (0.88, 1.67)
	

	Follow-up duration
	
	
	
	
	0.0906

	<10 years
	1.00 (0.88, 1.13)
	1.07 (0.96, 1.18)
	1.10 (0.95, 1.27)
	1.15 (0.94, 1.41)
	

	[bookmark: OLE_LINK172]≥10 years
	1.12 (0.95, 1.31)
	1.07 (0.94, 1.21)
	1.18 (0.97, 1.43)
	1.22 (0.89, 1.67)
	

	Sleep duration
	
	
	
	
	0.5271

	<7 hours
	1.05 (0.83, 1.32)
	1.04 (0.86, 1.26)
	1.12 (0.84, 1.48)
	0.92 (0.63, 1.35)
	

	≥7 hours
	1.06 (0.87, 1.27)
	1.22 (1.05, 1.42)
	1.43 (1.16, 1.75)
	1.55 (1.15, 2.09)
	

	Sleep midpoint
	
	
	
	
	0.1307

	<2:30
	0.77 (0.42, 1.39)
	0.83 (0.44, 1.57)
	1.15 (0.34, 3.92)
	1.87 (0.55, 6.29)
	

	≥2:30
	0.74 (0.27, 2.01)
	1.27 (0.67, 2.40)
	1.64 (0.77, 3.48)
	0.96 (0.33, 2.76)
	

	Shift work
	
	
	
	
	0.0126

	Yes
	1.56 (0.62, 3.90)
	0.80 (0.30, 2.18)
	0.95 (0.36, 2.52)
	1.82 (0.68, 4.89)
	

	No
	1.12 (.96, 1.31)
	1.20 (1.06, 1.37)
	1.46 (1.15, 1.86)
	1.54 (1.21, 1.96)
	


Group with time of first meal at 7 to 8 was reference group. Multivariable analysis was adjusted for age (continuous, year), sex (male or female), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and other), educational level (less than high school, high school graduate or General Educational Development, and some college or above), ratio of family income to poverty (<1.30, 1.30-3.49, or ≥3.5), smoking status (never smoker, former smoker, or current smoker), drinking status (nondrinker, low-to-moderate drinker, or heavy drinker), physical activity level (<600, 600 to 1199, or ≥1200 MET-min/w), total energy intake (quintile), HEI-2020 score(quintile), BMI (continuous), baseline chronic disease (yes or no), and time of last meal, except the corresponding subgroup variates. Shift work included evening shift, night shift, and rotating shift work.


[bookmark: OLE_LINK3]Supplementary Table 7 HRs of time of last meal for all-cause mortality across subgroups
	Subgroup
	Time of last meal
	P for interaction

	
	< 19:00
	20:00–22:00
	22:00–0:00
	≥ 0:00
	

	Age
	
	
	
	
	0.9520

	<60
	1.35 (1.05, 1.74)
	1.10 (0.89, 1.36)
	1.04 (0.81, 1.34)
	1.32 (0.97, 1.80)
	

	≥60
	1.17 (1.04, 1.30)
	0.95 (0.85, 1.05)
	1.04 (0.90, 1.19)
	1.23 (0.99, 1.54)
	

	Sex
	
	
	
	
	0.5434

	Male
	1.00 (0.87, 1.15)
	0.93 (0.82, 1.06)
	0.98 (0.84, 1.15)
	1.12 (0.85, 1.46)
	

	Female
	1.27 (1.09, 1.48)
	1.06 (0.91, 1.22)
	1.17 (1.01, 1.36)
	1.45 (1.13, 1.84)
	

	Race/ ethnicity
	
	
	
	
	0.2662

	Non-Hispanic white
	1.08 (0.95, 1.23)
	0.97 (0.86, 1.10)
	1.11 (0.97, 1.27)
	1.27 (1.01, 1.60)
	

	Other
	1.36 (1.15, 1.60)
	1.08 (0.92, 1.27)
	1.00 (0.82, 1.21)
	1.31 (0.97, 1.77)
	

	Education level
	
	
	
	
	0.7538

	Less than college
	1.18 (1.04, 1.35)
	1.02 (0.90, 1.16)
	1.12 (0.97, 1.29)
	1.45 (1.10, 1.92)
	

	College or above
	1.05 (0.90, 1.23)
	0.95 (0.83, 1.08)
	1.02 (0.85, 1.21)
	1.03 (0.76, 1.40)
	

	Income
	
	
	
	
	0.0544

	<3.5
	1.14 (1.02, 1.28)
	1.04 (0.93, 1.17)
	1.13 (0.99, 1.29)
	1.37 (1.10, 1.70)
	

	≥3.5
	1.08 (0.87, 1.34)
	0.90 (0.74, 1.09)
	0.93 (0.73, 1.18)
	1.01 (0.66, 1.53)
	

	Smoking status
	
	
	
	
	0.7307

	Never smoker
	1.08 (0.92, 1.26)
	0.98 (0.85, 1.13)
	1.11 (0.93, 1.31)
	1.52 (1.11, 2.08)
	

	Ever smoker
	1.17 (1.03, 1.33)
	1.02 (0.90, 1.15)
	1.09 (0.95, 1.27)
	1.31 (1.04, 1.64)
	

	Drinking status
	
	
	
	
	0.1014

	Never drinker
	1.15 (1.01, 1.32)
	1.05 (0.92, 1.20)
	1.10 (0.94, 1.28)
	1.43 (1.09, 1.88)
	

	Drinkers
	1.11 (0.96, 1.27)
	0.93 (0.81, 1.05)
	1.03 (0.88, 1.19)
	1.15 (0.90, 1.47)
	

	Physical activity
	
	
	
	
	0.9954

	Inactive
	1.17 (1.04, 1.32)
	1.03 (0.91, 1.16)
	1.12 (0.96, 1.30)
	1.41 (1.12, 1.76)
	

	Active
	1.06 (0.90, 1.26)
	0.94 (0.82, 1.07)
	1.01 (0.86, 1.20)
	1.07 (0.74, 1.55)
	

	HEI-2020
	
	
	
	
	0.4729

	low quality
	1.15 (1.03, 1.29)
	1.01 (0.89, 1.16)
	1.12 (0.97, 1.29)
	1.26 (1.00, 1.59)
	

	high quality
	1.11 (0.96, 1.30)
	0.98 (0.85, 1.12)
	1.01 (0.85, 1.20)
	1.31 (0.91, 1.91)
	

	BMI
	
	
	
	
	0.1752

	<30
	1.15 (1.02, 1.30)
	0.98 (0.86, 1.10)
	1.08 (0.95, 1.22)
	1.45 (1.16, 1.80)
	

	[bookmark: OLE_LINK18]≥30
	1.09 (0.94, 1.28)
	1.03 (0.88, 1.20)
	1.08 (0.88, 1.32)
	1.04 (0.73, 1.48)
	

	Chronic disease
	
	
	
	
	0.3923

	Yes
	1.11 (0.99, 1.25)
	0.99 (0.88, 1.10)
	1.10 (0.97, 1.24)
	1.28 (1.04, 1.58)
	

	No
	1.27 (0.99, 1.62)
	1.05 (0.85, 1.31)
	1.01 (0.80, 1.28)
	1.34 (0.86, 2.09)
	

	Time of first meal
	
	
	
	
	0.3356

	Before 8:00
	1.14 (1.00, 1.31)
	1.02 (0.89, 1.16)
	1.11 (0.93, 1.33)
	1.22 (0.87, 1.69)
	

	After 8:00
	1.13 (0.99, 1.28)
	0.99 (0.87, 1.11)
	1.06 (0.92, 1.22)
	1.31 (1.03, 1.68)
	

	Follow-up duration
	
	
	
	
	0.9856

	<10 years
	1.19 (1.07, 1.33)
	1.00 (0.90, 1.11)
	1.08 (0.94, 1.24)
	1.21 (0.95, 1.54)
	

	≥10 years
	1.04 (0.84, 1.28)
	0.97 (0.80, 1.17)
	1.13 (0.92, 1.39)
	1.41 (1.03, 1.93)
	

	Sleep duration
	
	
	
	
	0.9798

	<7 hours
	1.25 (0.95, 1.64)
	1.04 (0.80, 1.36)
	1.12 (0.82, 1.53)
	1.11 (0.67, 1.84)
	

	≥7 hours
	1.15 (0.96, 1.37)
	0.99 (0.85, 1.17)
	1.08 (0.91, 1.28)
	1.22 (0.80, 1.85)
	

	Sleep midpoint
	
	
	
	
	0.9681

	<2:30
	1.23 (0.58, 2.64)
	0.67 (0.30, 1.48)
	0.71 (0.29, 1.74)
	0.31 (0.02, 4.14)
	

	≥2:30
	1.68 (0.84, 3.35)
	1.59 (0.70, 3.60)
	1.59 (0.69, 3.64)
	2.09 (0.77, 5.68)
	

	Shift work
	
	
	
	
	0.5325

	Yes
	0.94 (0.31, 2.88)
	1.66 (0.47, 5.81)
	1.09 (0.40, 2.95)
	0.74 (0.16, 3.49)
	

	No
	1.07 (0.89, 1.29)
	0.93 (0.78, 1.11)
	1.05 (0.88, 1.26)
	1.23 (0.80, 1.88)
	


Group with time of last meal at 19 to 20 was reference group. Multivariable analysis was adjusted for age (continuous, year), sex (male or female), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and other), educational level (less than high school, high school graduate or General Educational Development, and some college or above), ratio of family income to poverty (<1.30, 1.30-3.49, or ≥3.5), smoking status (never smoker, former smoker, or current smoker), drinking status (nondrinker, low-to-moderate drinker, or heavy drinker), physical activity level (<600, 600 to 1199, or ≥1200 MET-min/w), total energy intake (quintile), HEI-2020 score(quintile), BMI (continuous), baseline chronic disease (yes or no), and time of first meal, except the corresponding subgroup variates. Shift work included evening shift, night shift, and rotating shift work.



[bookmark: OLE_LINK45][bookmark: OLE_LINK2]Supplementary Table 8 Sensitivity analysis of the association of time of first meal with all-cause mortality
	
	Time of first meal

	
	< 7:00
	7:00–8:00
	8:00–10:00
	10:00–12:00
	≥ 12:00

	Excluded deaths from accidental and unknown causes, n=30876
	1.01 (0.93, 1.11)
	ref
	1.09 (1.01, 1.18)
	1.20 (1.06, 1.36)
	1.28 (1.08, 1.51)

	[bookmark: _Hlk196331251]Excluded first 2 years of follow-up, n=30048
	1.06 (0.96, 1.16)
	ref
	1.10 (1.02, 1.19)
	1.14 (1.01, 1.28)
	1.25 (1.05, 1.50)

	[bookmark: _Hlk196331248]Excluded individuals with CVD or cancer, n=22910
	1.06 (0.94, 1.19)
	ref
	1.13 (1.00, 1.27)
	1.15 (0.99, 1.34)
	1.27 (1.00, 1.62)

	[bookmark: OLE_LINK57]Missing-indicator method1
	1.03 (0.94, 1.13)
	ref
	1.10 (1.02, 1.19)
	1.17 (1.04, 1.32)
	1.28 (1.09, 1.50)

	[bookmark: OLE_LINK34][bookmark: OLE_LINK179]Further adjusted for any prescription medication use
	1.02 (0.94, 1.12)
	ref
	1.10 (1.02, 1.18)
	1.18 (1.05, 1.33)
	1.29 (1.10, 1.51)

	[bookmark: OLE_LINK201]Further adjusted for antidiabetic or antihypertensive medication use
	1.03 (0.94, 1.12)
	ref
	1.10 (1.02, 1.18)
	1.18 (1.04, 1.33)
	1.30 (1.11, 1.53)

	Further adjusted for recall days on weekdays or weekends
	1.03 (0.94, 1.12)
	ref
	1.10 (1.02, 1.19)
	1.19 (1.05, 1.34)
	1.30 (1.10, 1.52)

	Further adjusted for number of eating occasions
	1.04 (0.95, 1.13)
	ref
	1.08 (1.00, 1.17)
	1.15 (1.02, 1.30)
	1.20 (1.02, 1.42)

	[bookmark: _Hlk223191565]Further adjusted for marital status
	1.02 (0.94, 1.12)
	ref
	1.11 (1.02, 1.19)
	1.17 (1.04, 1.32)
	1.27 (1.09, 1.49)

	[bookmark: OLE_LINK23]Further adjusted for number of household members
	1.02 (0.93, 1.11)
	ref
	1.11 (1.03, 1.20)
	1.19 (1.05, 1.35)
	1.31 (1.11,1.54)

	[bookmark: _Hlk223203449][bookmark: OLE_LINK35][bookmark: OLE_LINK25][bookmark: OLE_LINK32]Available data on number of household children and older adults2, n=12117
	0.91 (0.68, 1.22)
	ref
	1.14 (0.88, 1.48)
	1.18 (0.87,1.61)
	0.89 (0.61, 1.32)

	Further adjusted for number of household children2, n=12117
	0.91 (0.68, 1.22)
	ref
	1.14 (0.87, 1.48)
	1.19 (0.87, 1.62)
	0.89 (0.61, 1.32)

	Further adjusted for number of household older adults2, n=12117
	0.90 (0.67, 1.21)
	ref
	1.14 (0.88, 1.49)
	1.17 (0.86, 1.60)
	0.91 (0.62, 1.33)

	[bookmark: _Hlk223203478][bookmark: _Hlk195002159]Further adjusted for work status
	1.06 (0.97, 1.15)
	ref
	1.07 (0.99, 1.15)
	1.15 (1.02, 1.30)
	1.23 (1.05, 1.44)

	[bookmark: _Hlk195002172]Further adjusted for health insurance
	1.03 (0.95, 1.12)
	ref
	1.10 (1.02, 1.19)
	1.19 (1.05, 1.34)
	1.29 (1.11, 1.52)

	[bookmark: _Hlk195002182]Further adjusted for food insecurity
	1.02 (0.94, 1.12)
	ref
	1.09 (1.01, 1.18)
	1.18 (1.05, 1.34)
	1.29 (1.10, 1.51)

	[bookmark: OLE_LINK26]Available data on sleep duration3, n=22573
	1.08 (0.93, 1.24)
	ref
	1.16 (1.02, 1.30)
	1.31 (1.10, 1.56)
	1.27 (1.03, 1.55)

	Further adjusted for sleep duration3, n=22573
	1.07 (0.93, 1.23)
	ref
	1.15 (1.02, 1.30)
	1.30 (1.09, 1.55)
	1.23 (1.01, 1.51)

	[bookmark: OLE_LINK27]Available data on sleep timing4, n=6433
	0.77 (0.46, 1.30)
	ref
	1.05 (0.65, 1.67)
	1.34 (0.65, 2.78)
	1.05 (0.51, 2.17)

	Further adjusted for sleep timing4, n=6433
	0.75 (0.44, 1.30)
	ref
	1.04 (0.64,1.69)
	1.33 (0.62, 2.85)
	1.03 (0.49, 2.18)

	[bookmark: OLE_LINK28]Further adjusted for sleep midpoint4, n=6433
	0.76 (0.43, 1.32)
	ref
	1.05 (0.65, 1.69)
	1.36 (0.65, 2.81)
	1.03 (0.47, 2.24)

	[bookmark: OLE_LINK29][bookmark: OLE_LINK37]Available data on chronotype5, n=3198
	0.82 (0.25, 2.67)
	ref
	1.50 (0.45, 4.93)
	2.24 (0.50, 9.91)
	1.36 (0.33,5.58)

	Further adjusted for chronotype5, n=3198
	0.86 (0.27, 2.76)
	ref
	1.26 (0.36, 4.42)
	2.78 (0.35, 9.07)
	1.02 (0.19, 5.48)

	[bookmark: OLE_LINK24][bookmark: OLE_LINK48]Available data on shift work6, n=13197
	1.13 (0.98, 1.31)
	ref
	1.19 (1.04, 1.36)
	1.42 (1.13, 1.79)
	1.54 (1.23, 1.93)

	Further adjusted for shift work6, n=13197
	1.14 (0.98, 1.31)
	ref
	1.19 (1.04, 1.36)
	1.42 (1.13, 1.79)
	1.53 (1.22, 1.93)


[bookmark: OLE_LINK43][bookmark: _Hlk196214166][bookmark: _Hlk196214197][bookmark: _Hlk196214221][bookmark: OLE_LINK44][bookmark: OLE_LINK47][bookmark: OLE_LINK192]Multivariable analysis was adjusted for age (continuous, year), sex (male or female), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and other), educational level (less than high school, high school graduate or General Educational Development, and some college or above), ratio of family income to poverty (<1.30, 1.30-3.49, or ≥3.5), smoking status (never smoker, former smoker, or current smoker), drinking status (nondrinker, low-to-moderate drinker, or heavy drinker), physical activity level (<600, 600 to 1199, or ≥1200 MET-min/w), total energy intake (quintile), HEI-2020 score(quintile), BMI (continuous), baseline chronic disease (yes or no), and the time of last meal. Further adjusted variables were defined as follows: prescription medication use (yes or no), recall days on weekdays or weekends (weekdays or weekends), number of eating occasions (continuous), work status (employed, non-employed, or retired), health insurance (private health insurance, public health insurance only, or no health insurance), food insecurity (security or insecurity), sleep duration (<7 hours, 7-8 hours, or >8 hours), and shift work (yes or no). Shift work included evening shift, night shift, and rotating shift work.
[bookmark: OLE_LINK58]1Missing-indicator method was used to handle missing data by including a separate missing category in the model, and BMI was modeled categorically in this analysis.
[bookmark: OLE_LINK46]2Analyses restricted to participants with available data on numbers of household children and older adults (NHANES survey cycles 2011-2018).
[bookmark: OLE_LINK36][bookmark: OLE_LINK183]3Analyses restricted to participants with available data on sleep duration (NHANES survey cycles 2005-2018).
4Analyses restricted to participants with available data on sleep timing (NHANES survey cycles 2015-2018).
5Analyses restricted to participants with available data on chronotype (NHANES survey cycles 2017-2018).
[bookmark: OLE_LINK33]6Analyses restricted to participants with available data on shift work (NHANES survey cycles 2005-2010 and 2017-2018).



[bookmark: OLE_LINK167][bookmark: OLE_LINK42][bookmark: OLE_LINK9]Supplementary Table 9 Sensitivity analysis of the association of time of last meal with all-cause mortality
	
	Time of last meal

	
	< 19:00
	19:00–20:00
	20:00–22:00
	22:00–0:00
	≥ 0:00

	Excluded deaths from accidental and unknown causes, n=30876
	1.13 (1.02, 1.24)
	ref
	1.00 (0.90, 1.10)
	1.08 (0.97, 1.21)
	1.24 (1.02, 1.50)

	Excluded first 2 years of follow-up, n=30048
	1.11 (1.00, 1.24)
	[bookmark: OLE_LINK84]ref
	0.99 (0.89, 1.10)
	1.07 (0.95, 1.21)
	1.23 (1.01, 1.50)

	Excluded individuals with CVD or cancer, n=22910
	1.15 (1.00, 1.33)
	ref
	0.99 (0.87, 1.13)
	1.01 (0.86, 1.19)
	1.33 (1.02, 1.74)

	Missing-indicator method1
	1.13 (1.03, 1.24)
	ref
	1.01 (0.92, 1.11)
	1.08 (0.97, 1.20)
	1.27 (1.06, 1.53)

	[bookmark: _Hlk194395984]Further adjusted for any prescription medication use
	1.13 (1.02, 1.25)
	ref
	0.99 (0.90, 1.10)
	1.08 (0.96, 1.21)
	1.28 (1.06, 1.54)

	Further adjusted for antidiabetic or antihypertensive medication use
	1.15 (1.04, 1.26)
	ref
	1.00 (0.90, 1.10)
	1.07 (0.95, 1.19)
	1.29 (1.08, 1.55)

	Further adjusted for recall days on weekdays or weekends
	1.13 (1.02, 1.25)
	ref
	1.00 (0.90, 1.10)
	1.08 (0.96, 1.21)
	1.27 (1.06, 1.54)

	Further adjusted for number of eating occasions
	[bookmark: OLE_LINK10]1.10 (1.00, 1.22)
	ref
	1.02 (0.93, 1.13)
	[bookmark: OLE_LINK11]1.13 (1.00, 1.26)
	[bookmark: OLE_LINK17]1.34 (1.11, 1.63)

	[bookmark: OLE_LINK184]Further adjusted for marital status
	1.14 (1.03, 1.26)
	ref
	1.00 (0.91, 1.10)
	1.07 (0.96, 1.20)
	1.23 (1.02, 1.50)

	Further adjusted for number of household members
	1.12 (1.02, 1.24)
	ref
	0.99 (0.90, 1.09)
	1.08 (0.96, 1.20)
	1.23 (1.01, 1.49)

	[bookmark: OLE_LINK185]Available data on number of household children and older adults2, n=12117
	1.42 (1.09, 1.85)
	ref
	1.19 (0.91, 1.55)
	1.27 (0.92, 1.77)
	1.22 (0.74, 2.01)

	Further adjusted for number of household children2, n=12117
	1.42 (1.10, 1.85)
	ref
	1.19 (0.91, 1.55)
	1.27 (0.92, 1.76)
	1.22 (0.74, 2.02)

	Further adjusted for number of household older adults2, n=12117
	1.40 (1.08, 1.82)
	ref
	1.18 (0.91,1.54)
	1.27 (0.92, 1.75)
	1.20 (0.73, 1.97)

	[bookmark: OLE_LINK186]Further adjusted for work status
	1.11 (1.01, 1.22)
	ref
	0.99 (0.91, 1.09)
	1.06 (0.95, 1.19)
	1.30 (1.08, 1.57)

	Further adjusted for health insurance
	1.15 (1.03, 1.27)
	ref
	1.01 (0.90, 1.11)
	1.09 (0.97, 1.22)
	1.29 (1.06, 1.55)

	Further adjusted for food insecurity
	1.14 (1.03, 1.27)
	ref
	1.01 (0.91, 1.11)
	1.08 (0.96, 1.21)
	1.27 (1.05, 1.55)

	[bookmark: OLE_LINK115][bookmark: OLE_LINK19]Available data on sleep duration3, n=22573
	1.17 (1.01, 1.36)
	ref
	1.01 (0.88, 1.16)
	1.11 (0.94, 1.31)
	1.17 (0.85, 1.60)

	Further adjusted for sleep duration3, n=22573
	1.17 (1.01, 1.35)
	ref
	1.01 (0.88, 1.16)
	1.11 (0.94, 1.31)
	1.14 (0.83, 1.57)

	Available data on sleep timing4, n=6433
	1.54 (0.93, 2.55)
	ref
	1.19 (0.64, 2.21)
	1.20 (0.63, 2.27)
	0.90 (0.32, 2.52)

	Further adjusted for sleep timing4, n=6433
	1.53 (0.93, 2.52)
	ref
	1.19 (0.64, 2.22)
	1.17 (0.62, 2.22)
	0.86 (0.31, 2.38)

	Further adjusted for sleep midpoint4, n=6433
	1.53 (0.93, 2.53)
	ref
	1.19 (0.64, 2.22)
	1.19 (0.63, 2.24)
	0.88 (0.31, 2.50)

	Available data on chronotype5, n=3198
	1.50 (0.54, 4.19)
	ref
	1.32 (0.34, 5.04)
	1.09 (0.33, 3.58)
	1.04 (0.30, 3.56)

	Further adjusted for chronotype5, n=3198
	1.64 (0.58, 4.62)
	ref
	1.31 (0.36, 4.82)
	1.02 (0.31, 3.32)
	0.99 (0.24, 4.07)

	[bookmark: OLE_LINK22][bookmark: OLE_LINK243]Available data on shift work6, n=13197
	1.07 (0.90, 1.27)
	ref
	0.95 (0.80, 1.12)
	1.04 (0.87, 1.25)
	1.15 (0.76, 1.72)

	Further adjusted for shift work6, n=13197
	1.07 (0.89, 1.27)
	ref
	0.95 (0.80, 1.12)
	1.04 (0.87, 1.25)
	1.15 (0.76, 1.73)


[bookmark: _Hlk195534719][bookmark: _Hlk196213930]Multivariable analysis was adjusted for age (continuous, year), sex (male or female), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and other), educational level (less than high school, high school graduate or General Educational Development, and some college or above), ratio of family income to poverty (<1.30, 1.30-3.49, or ≥3.5), smoking status (never smoker, former smoker, or current smoker), drinking status (nondrinker, low-to-moderate drinker, or heavy drinker), physical activity level (<600, 600 to 1199, or ≥1200 MET-min/w), total energy intake (quintile), HEI-2020 score(quintile), BMI (continuous), baseline chronic disease (yes or no), and the time of first meal. Further adjusted variables were defined as follows: prescription medication use (yes or no), recall days on weekdays or weekends (weekdays or weekends), number of eating occasions (continuous), work status (employed, non-employed, or retired), health insurance (private health insurance, public health insurance only, or no health insurance), food insecurity (security or insecurity), sleep duration (<7 hours, 7-8 hours, or >8 hours), and shift work (yes or no). Shift work included evening shift, night shift, and rotating shift work.
1Missing-indicator method was used to handle missing data by including a separate missing category in the model, and BMI was modeled categorically in this analysis.
[bookmark: OLE_LINK170]2Analyses restricted to participants with available data on numbers of household children and older adults (NHANES survey cycles 2011-2018).
3Analyses restricted to participants with available data on sleep duration (NHANES survey cycles 2005-2018).
4Analyses restricted to participants with available data on sleep timing (NHANES survey cycles 2015-2018).
5Analyses restricted to participants with available data on chronotype (NHANES survey cycles 2017-2018).
6Analyses restricted to participants with available data on shift work (NHANES survey cycles 2005-2010 and 2017-2018).


[bookmark: OLE_LINK169]Supplementary Table 10 The association of time of first and last meal with mortality using average time for those with two-day recalls 
	[bookmark: _Hlk223450646][bookmark: _Hlk194435487]
	Categories of meal timing

	[bookmark: OLE_LINK254][bookmark: OLE_LINK256][bookmark: OLE_LINK255]Time of first meal
	[bookmark: OLE_LINK70][bookmark: OLE_LINK63]< 7:00
	[bookmark: OLE_LINK71][bookmark: OLE_LINK81]7:00–8:00
	8:00–10:00
	10:00–12:00
	[bookmark: OLE_LINK73]≥ 12:00

	All-cause mortality
	
	
	
	
	

	Deaths/Person-years
	[bookmark: OLE_LINK50]1251/56,462
	[bookmark: OLE_LINK49]1825/69,848
	3045/113,892
	717/30,117
	291/12,034

	Model 1
	1.01(0.92, 1.10)
	Ref
	1.07(1.00, 1.15)
	1.26(1.11, 1.42)
	1.44(1.20, 1.73)

	Model 2
	0.97(0.89, 1.07)
	Ref
	1.05(0.98, 1.12)
	1.16(1.02, 1.31)
	1.22(1.03, 1.46)

	Model 3
	0.97(0.89, 1.07)
	Ref
	1.05(0.98, 1.13)
	1.17(1.03, 1.32)
	1.23(1.03, 1.47)

	[bookmark: _Hlk187160473]CVD mortality
	
	
	
	
	

	Deaths/Person-years
	391/56,462
	587/69,848
	940/112,097
	242/30,117
	99/12,034

	Model 1
	0.98(0.84, 1.15)
	Ref
	1.07(0.94, 1.22)
	1.43(1.14, 1.80)
	1.62(1.15, 2.28)

	Model 2
	0.95(0.81, 1.12)
	Ref
	1.03(0.90, 1.18)
	1.32(1.05, 1.64)
	1.35(0.96, 1.89)

	Model 3
	0.95(0.81, 1.12)
	Ref
	1.03(0.90, 1.18)
	1.32(1.06, 1.64)
	1.35(0.97, 1.89)

	[bookmark: OLE_LINK178]Time of last meal
	< 19:00
	19:00–20:00
	20:00–22:00
	22:00–0:00
	≥ 0:00

	All-cause mortality
	
	
	
	
	

	Deaths/Person-years
	2133/59,714
	[bookmark: OLE_LINK52]1418/56,676
	[bookmark: OLE_LINK53]2466/114,677
	[bookmark: OLE_LINK54]953/43,500
	[bookmark: OLE_LINK55]159/7,787

	[bookmark: OLE_LINK56]Model 1
	1.07(0.97, 1.19)
	Ref
	0.95(0.87, 1.04)
	1.13(1.01, 1.27)
	1.36(1.13, 1.63)

	Model 2
	1.05(0.95, 1.17)
	Ref
	0.96(0.87, 1.05)
	1.09(0.98, 1.21)
	1.16(0.96, 1.40)

	Model 3
	1.06(0.95, 1.17)
	Ref
	0.95(0.86, 1.04)
	1.06(0.95, 1.19)
	1.14(0.94, 1.38)

	CVD mortality
	
	
	
	
	

	Deaths/Person-years
	733/59,714
	433/56,676
	721/114,677
	321/43,500
	51/7,787

	Model 1
	1.17(0.98, 1.40)
	Ref
	0.90(0.76, 1.07)
	1.32(1.05, 1.66)
	1.58(1.11, 2.23)

	Model 2
	1.13(0.94, 1.37)
	Ref
	0.90(0.75, 1.08)
	1.27(1.01, 1.60)
	1.37(0.99, 1.92)

	Model 3
	1.14(0.95, 1.38)
	Ref
	0.89(0.75, 1.07)
	1.22(0.97, 1.87)
	1.35(0.96, 1.88)


[bookmark: OLE_LINK125][bookmark: _Hlk194507711]Model 1 adjusted for age (continuous, year), sex (male or female), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and other), educational level (less than high school, high school graduate or General Educational Development, and some college or above), ratio of family income to poverty (<1.30, 1.30-3.49, or ≥3.5). Model 2 was further adjusted for smoking status (never smoker, former smoker, or current smoker), drinking status (nondrinker, low-to-moderate drinker, or heavy drinker), physical activity level (<600, 600 to 1199, or ≥1200 MET-min/w), total energy intake (quintile), HEI-2020 score (quintile), BMI (continuous), baseline chronic disease (yes or no). Model 3: The time of first and last meal were mutually adjusted (continuous).



[bookmark: _Hlk195093296]Supplementary Table 11 The association of eating window with mortality using average time for those with two-day recalls
	[bookmark: OLE_LINK106][bookmark: OLE_LINK105]Eating window

	[bookmark: _Hlk185431241][bookmark: OLE_LINK91][bookmark: OLE_LINK257]
	≤ 8 h
	8–10 h
	10–12 h
	12–14 h
	> 14 h

	All-cause mortality
	
	
	
	
	

	Deaths/Person-years
	572/17,405
	1265/38,203
	2361/87,877
	1981/92,564
	950/46,304

	[bookmark: _Hlk187176515]Model 1
	1.29(1.13,1.48)
	1.16(1.05,1.28)
	ref
	0.94(0.87,1.01)
	1.05(0.95,1.16)

	[bookmark: OLE_LINK90]Model 2
	1.18(1.03,1.35)
	1.10(0.99,1.21)
	ref
	0.93(0.87,1.00)
	1.00(0.9,1.10)

	[bookmark: OLE_LINK108]Model 3
	1.10(0.95,1.28)
	1.08(0.97,1.19)
	ref
	0.94(0.88,1.01)
	1.03(0.93,1.14)

	CVD mortality
	
	
	
	
	

	Deaths/Person-years
	190/17,405
	426/38,203
	741/87,877
	597/87,877
	305/46,304

	Model 1
	1.46(1.19,1.79)
	1.15(0.97,1.37)
	ref
	0.88(0.76,1.02)
	1.11(0.93,1.34)

	Model 2
	1.35(1.09,1.66)
	1.08(0.91,1.28)
	ref
	0.89(0.77,1.03)
	1.08(0.90,1.30)

	Model 3
	1.17(0.90,1.54)
	1.04(0.87,1.23)
	ref
	0.91(0.78,1.06)
	1.15(0.94,1.41)

	[bookmark: OLE_LINK97]Early time of first meal
	
	
	
	
	

	All-cause mortality
	
	
	
	
	

	[bookmark: _Hlk187311293]Deaths/Person-years
	96/2320
	639/14,743
	1711/57,778
	1690/78,487
	898/43,825

	[bookmark: OLE_LINK120]Model 1
	1.36(1.02,1.81)
	1.16(1.01,1.33)
	ref
	0.96(0.89,1.05)
	1.08(0.98,1.2)

	Model 2
	1.36(1.02,1.81)
	1.08(0.94,1.24)
	
	0.95(0.88,1.03)
	1.02(0.92,1.13)

	*CVD mortality
	
	
	
	
	

	Deaths/Person-years
	32/2320
	228/14,743
	561/57,778
	465/78,487
	279/43,825

	Model 1
	1.66(0.91,3.03)
	1.09(0.87,1.37)
	ref
	0.86(0.73,1.01)
	1.07(0.87,1.32)

	Model 2
	1.80(0.97,3.33)
	1.01(0.80,1.27)
	ref
	0.86(0.73,1.00)
	1.04(0.84,1.27)

	Late time of first meal
	
	
	
	
	

	[bookmark: OLE_LINK111]All-cause mortality
	
	
	
	
	

	Deaths/Person-years
	476/15,084
	626/23,459
	[bookmark: OLE_LINK7]650/30,098
	291/14,077
	52/2479

	Model 1
	1.19(0.98,1.43)
	1.10(0.94,1.28)
	ref
	0.92(0.77,1.10)
	1.16(0.87,1.54)

	Model 2
	1.12(0.94,1.33)
	1.07(0.92,1.25)
	ref
	0.89(0.73,1.07)
	1.00(0.74,1.35)

	*CVD mortality
	
	
	
	
	

	Deaths/Person-years
	158/20,199
	198/23,459
	180/30,098
	121/14,077
	26/2479

	[bookmark: OLE_LINK130]Model 1
	1.46(1.02,2.08)
	1.24(0.92,1.67)
	ref
	1.12(0.79,1.60)
	2.29(1.48,3.55)

	Model 2
	1.35(0.96,1.91)
	1.18(0.88,1.59)
	ref
	1.09(0.76,1.57)
	1.94(1.21,3.11)


[bookmark: _Hlk194919662][bookmark: _Hlk194934498]Model 1 adjusted for age (continuous, year), sex (male or female), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and other), educational level (less than high school, high school graduate or General Educational Development, and some college or above), ratio of family income to poverty (<1.30, 1.30-3.49, or ≥3.5). Model 2 was further adjusted for smoking status (never smoker, former smoker, or current smoker), drinking status (nondrinker, low-to-moderate drinker, or heavy drinker), physical activity level (<600, 600 to 1199, or ≥1200 MET-min/w), total energy intake (quintile), HEI-2020 score (quintile), BMI (continuous), baseline chronic disease (yes or no). Model 3 was further adjusted for the time of first meal (continuous). Early first meal was defined as before 9:00, late first meal was defined as at or after 9:00. *P for interaction < 0.05.


Supplementary Table 12 Sensitivity analyses of the associations of meal timing and eating window with all-cause and cardiovascular mortality according to survey cycle.
	
	Categories of meal timing and eating window

	Time of first meal
	< 7:00
	7:00–8:00
	8:00–10:00
	10:00–12:00
	≥ 12:00

	[bookmark: _Hlk223451677]Total mortality

	[bookmark: _Hlk223451193]Total sample size, N=31,044*
	1.02 (0.94, 1.12)
	Ref
	1.10 (1.02, 1.18)
	1.19 (1.06, 1.34)
	1.29 (1.10, 1.52)

	[bookmark: _Hlk223452218]1999-2004, N=8416
	1.00 (0.90, 1.11)
	Ref
	1.08 (0.98, 1.18)
	1.10 (0.94, 1.28)
	1.35 (1.05, 1.72)

	[bookmark: _Hlk223450914]2005-2010, N=10,005
	1.16 (0.99, 1.35)
	Ref
	1.18 (1.03, 1.34)
	1.38 (1.10, 1.73)
	1.54 (1.22, 1.94)

	2011-2018, N=12,623
	0.93 (0.69, 1.26)
	Ref
	1.13 (0.87, 1.47)
	1.18 (0.86, 1.62)
	0.89 (0.60, 1.32)

	CVD mortality

	Total sample size, N=31044*
	1.06 (0.91, 1.25)
	Ref
	1.16 (1.01, 1.33)
	1.27 (1.05, 1.53)
	1.47 (1.07, 2.01)

	[bookmark: _Hlk223452224]1999-2004, N=8416
	1.08 (0.86, 1.37)
	Ref
	1.21 (1.00, 1.48)
	1.45 (1.15, 1.84)
	1.50 (0.91, 2.46)

	2005-2010, N=10,005
	1.04 (0.84, 1.30)
	Ref
	1.10 (0.93, 1.29)
	1.18 (0.82, 1.71)
	1.80 (1.12, 2.92)

	2011-2018, N=12,623
	1.20 (0.70, 2.04)
	Ref
	1.20 (0.73, 1.97)
	1.04 (0.60, 1.81)
	0.98 (0.46, 2.10)

	Time of last meal
	< 19:00
	19:00–20:00
	20:00–22:00
	22:00–0:00
	≥ 0:00

	Total mortality
	
	
	
	
	

	Total sample size, N=31044*
	1.13 (1.03, 1.25)
	Ref
	1.00 (0.90, 1.10)
	1.08 (0.96, 1.21)
	1.27 (1.05, 1.53)

	1999-2004, N=8416
	1.10 (0.96, 1.26)
	Ref
	0.98 (0.86, 1.12)
	1.05 (0.89, 1.23)
	1.31 (1.02, 1.69)

	2005-2010, N=10,005
	1.06 (0.88, 1.26)
	Ref
	0.93 (0.79, 1.10)
	1.04 (0.87, 1.24)
	1.15 (0.74, 1.78)

	2011-2018, N=12,623
	1.42 (1.09, 1.84)
	Ref
	1.15 (0.88, 1.51)
	1.26 (0.91, 1.74)
	1.21 (0.73, 2.01)

	CVD mortality
	
	
	
	
	

	[bookmark: _Hlk223452363]Total sample size, N=31044*
	1.15 (0.96, 1.38)
	Ref
	0.93 (0.77, 1.11)
	1.18 (0.95, 1.46)
	1.37 (1.03, 1.83)

	1999-2004, N=8416
	1.13 (0.86, 1.49)
	Ref
	0.86 (0.66, 1.13)
	1.13 (0.81, 1.59)
	1.28 (0.86, 1.90)

	2005-2010, N=10,005
	0.89 (0.67, 1.18)
	Ref
	0.84 (0.62, 1.13)
	1.06 (0.78, 1.44)
	1.24 (0.60, 2.57)

	2011-2018, N=12,623
	2.03 (1.28, 3.24)
	Ref
	1.42 (0.86, 2.33)
	1.72 (1.04, 2.83)
	2.05 (1.10, 3.85)

	Eating window
	≤ 8 h
	8–10 h
	10–12 h
	12–14 h
	> 14 h

	Total mortality
	
	
	
	
	

	Total sample size, N=31044*
	1.06 (0.92, 1.23)
	1.11 (1.00, 1.22)
	Ref
	1.00 (0.93, 1.08)
	1.06 (0.96, 1.17)

	[bookmark: _Hlk223452241]1999-2004, N=8416
	0.96 (0.77, 1.20)
	1.11 (0.96, 1.29)
	Ref
	1.03 (0.93, 1.14)
	1.06 (0.93, 1.21)

	2005-2010, N=10,005
	1.15 (0.92, 1.45)
	1.02 (0.88, 1.18)
	Ref
	0.91 (0.81, 1.02)
	1.00 (0.83, 1.20)

	2011-2018, N=12,623
	1.19 (0.88, 1.60)
	1.30 (1.02, 1.65)
	Ref
	1.06 (0.89, 1.27)
	1.17 (0.89, 1.55)

	CVD mortality
	
	
	
	
	

	Total sample size, N=31044*
	1.07 (0.82, 1.38)
	1.11 (0.93, 1.33)
	Ref
	0.94 (0.80, 1.10)
	1.17 (0.95, 1.44)

	1999-2004, N=8416
	1.13 (0.75, 1.71)
	1.14 (0.88, 1.49)
	Ref
	1.02 (0.83, 1.24)
	1.19 (0.88, 1.60)

	2005-2010, N=10,005
	1.00 (0.71, 1.42)
	1.05 (0.82, 1.35)
	Ref
	0.86 (0.63, 1.18)
	1.14 (0.81, 1.59)

	2011-2018, N=12,623
	1.01 (0.55, 1.84)
	1.14 (0.65, 1.99)
	Ref
	0.85 (0.56, 1.30)
	1.14 (0.62, 2.12)


*In the total sample analyses, models were adjusted for survey cycle in addition to the fully adjusted model in the main analyses. Stratified analyses were conducted according to survey cycle (1999-2004, 2005-2010, and 2011-2018) using the same set of covariates in the fully adjusted model in the main analyses.
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Supplementary Figure 1 Flow chart of the study participants
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