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Supplemental Table 1. Question items in the Chrono-Nutrition Behavior Questionnaire (CNBQ): original Japanese version 
	Question ID
	Question 
	Response option

	[Part 1]
	---
	---

	Instruction for G01 and G02
	このセクションでは、仕事や学校のある日とない日の睡眠・起床習慣に関しておたずねします。
この1か月間のあなたの平均的な「通常」の睡眠習慣をお答えください。
	---

	G01
	過去3か月間に、交代勤務や夜勤をしていましたか？
	いいえ
はい

	G02
	この1ヶ月間、週に何日、仕事や学校がありましたか？
仕事や学校がない人（専業主婦・主夫の方など）：配偶者が働いている日を「仕事がある日」としてお答えください。配偶者が働いていない、もしくはいない場合は、平日（月～金）を仕事がある日と考えてください。
	週0日
週1日
週2日
週3日
週4日
週5日
週6日
週7日

	[Part 2]
	---
	---

	Instruction for W01 to W03
	仕事や学校がある日についておたずねします。 
仕事や学校がない人（専業主婦・主夫の方など）：配偶者が働いている日を「仕事がある日」としてお答えください。配偶者が働いていない、もしくはいない場合は、平日（月～金）を仕事がある日と考えてください。
	---

	W01
	この1か月、仕事や学校がある日に、あなたは通常、何時に眠りにつきましたか？
ベッドに入った時刻ではなく、眠りについた時刻を、24時間制で回答 （例．24:30→0:30）
	数値（時刻）


	W02
	この1か月、仕事や学校がある日に、あなたは通常、何時に目を覚ましましたか？
ベッドから出た時刻ではなく、目を覚ました時刻を、24時間制で回答
	数値（時刻）


	W03
	この1か月、仕事や学校がある日に、目覚まし時計を使っていましたか？
	いいえ
はい

	Instruction for W04 to W09
	この1か月間で、仕事や学校がある日の、食事の時刻についておたずねします。
仕事や学校がない人（専業主婦・主夫の方など）：配偶者が働いている日を「仕事がある日」としてお答えください。配偶者が働いていない、もしくはいない場合は、平日（月～金）を仕事がある日と考えてください。
	---

	W04
	この1か月間で、仕事や学校がある日には、通常何時ごろに朝食をとっていましたか？  
24時間制の半角数字4桁で入力（例：午前7:13→0713）。水や飲み物しかとらないか、食べない場合→0を入力
	4桁の数字（hhmm）
食べない＝0


	W05
	この1か月間で、仕事や学校がある日には、通常何時ごろに午前の間食をとっていましたか？ 
24時間制の半角数字4桁で入力（例：午前10:25→1025）。水や飲み物しかとらないか、食べない場合 →0を入力。午前の間食を毎日2回以上とる場合→それらを平均した時刻を入力（例：午前10:00と午前11:00に食べる場合、1030）
	4桁の数字（hhmm）
食べない＝0


	W06
	この1か月間で、仕事や学校がある日には、通常何時ごろに昼食をとっていましたか？   
24時間制の半角数字4桁で入力（例：午後0:38→1238）。水や飲み物しかとらないか、食べない場合→0を入力
	4桁の数字（hhmm）
食べない＝0


	W07
	この1か月間で、仕事や学校がある日には、通常何時ごろに午後の間食をとっていましたか？
24時間制の半角数字4桁で入力（例：午後3:10→1510）。水や飲み物しかとらないか、食べない場合→0を入力。午後の間食を毎日2回以上とる場合→それらを平均した時刻を入力（例：午後3:00と午後5:00に食べる場合、1600）
	4桁の数字（hhmm）
食べない＝0


	W08
	この1か月間で、仕事や学校がある日には、通常何時ごろに夕食をとっていましたか？  
24時間制の半角数字4桁で入力（例：午後7:15→1915）。水や飲み物しかとらないか、食べない場合→0を入力
	4桁の数字（hhmm）
食べない＝0


	W09
	この1か月間で、仕事や学校がある日には、通常何時ごろに夜間の間食をとっていましたか？  
24時間制の半角数字4桁で入力（例：午前0:32→0032）。水や飲み物しかとらないか、食べない場合→0を入力。夜間の間食を毎日2回以上とる場合→それらを平均した時刻を入力（例：午後8:00と午後11:00に食べる場合、2130）
	4桁の数字（hhmm）
食べない＝0


	Instruction for W10 to W15
	この1か月間で、仕事や学校がある日の、食事にかかった時間についておたずねします。
仕事や学校がない人（専業主婦・主夫の方など）：配偶者が働いている日を「仕事がある日」としてお答えください。配偶者が働いていない、もしくはいない場合は、平日（月～金）を仕事がある日と考えてください。
	---

	W10
	この1か月間で、仕事や学校がある日に、朝食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力
	数値（分）
食べない＝0

	W11
	この1か月間で、仕事や学校がある日に、午前の間食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力。午前の間食を2回以上とる場合→合計の時間を入力
	数値（分）
食べない＝0

	W12
	この1か月間で、仕事や学校がある日に、昼食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力
	数値（分）
食べない＝0

	W13
	この1か月間で、仕事や学校がある日に、午後の間食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力。午後の間食を2回以上とる場合→合計の時間を入力
	数値（分）
食べない＝0

	W14
	この1か月間で、仕事や学校がある日に、夕食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力
	数値（分）
食べない＝0

	W15
	この1か月間で、仕事や学校がある日に、夜間の間食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力。夜間の間食を2回以上とる場合→合計の時間を入力
	数値（分）
食べない＝0

	[Part 3]
	---
	---

	Instruction for F01 to F03
	仕事や学校がない日についておたずねします。
仕事や学校がない人（専業主婦・主夫の方など）：配偶者が働いていない日を「仕事がない日」としてお答えください。配偶者が働いていない、もしくはいない場合は、土日を仕事がない日と考えてください。
	---

	F01
	この1か月、仕事や学校がない日に、あなたは通常、何時に眠りにつきましたか？
ベッドに入った時刻ではなく、眠りについた時刻を、24時間制で回答 （例．24:30→0:30）
	数値（時刻）


	F02
	この1か月、仕事や学校がない日に、あなたは通常、何時に目を覚ましましたか？
ベッドから出た時刻ではなく、目を覚ました時刻を、24時間制で回答
	数値（時刻）


	F03
	この1か月、仕事や学校がない日に、目覚まし時計を使っていましたか？
	いいえ
はい

	Instruction for F04 to F09
	この1か月間で、仕事や学校がない日の、食事の時刻についておたずねします。
仕事や学校がない人（専業主婦・主夫の方など）：配偶者が働いていない日を「仕事がない日」としてお答えください。配偶者が働いていない、もしくはいない場合は、土日を仕事がない日と考えてください。
	---

	F04
	この1か月間で、仕事や学校がない日には、通常何時ごろに朝食をとっていましたか？  
24時間制の半角数字4桁で入力（例：午前7:13→0713）。水や飲み物しかとらないか、食べない場合→0を入力
	4桁の数字（hhmm）
食べない＝0


	F05
	この1か月間で、仕事や学校がない日には、通常何時ごろに午前の間食をとっていましたか？ 
24時間制の半角数字4桁で入力（例：午前10:25→1025）。水や飲み物しかとらないか、食べない場合→0を入力。午前の間食を毎日2回以上とる場合→それらを平均した時刻を入力（例：午前10:00と午前11:00に食べる場合、1030）
	4桁の数字（hhmm）
食べない＝0


	F06
	この1か月間で、仕事や学校がない日には、通常何時ごろに昼食をとっていましたか？  
24時間制の半角数字4桁で入力（例：午後0:38→1238）。水や飲み物しかとらないか、食べない場合→0を入力
	4桁の数字（hhmm）
食べない＝0


	F07
	この1か月間で、仕事や学校がない日には、通常何時ごろに午後の間食をとっていましたか？
24時間制の半角数字4桁で入力（例：午後3:10→1510）。水や飲み物しかとらないか、食べない場合→0を入力。午後の間食を毎日2回以上とる場合→それらを平均した時刻を入力（例：午後3:00と午後5:00に食べる場合、1600）
	4桁の数字（hhmm）
食べない＝0


	F08
	この1か月間で、仕事や学校がない日には、通常何時ごろに夕食をとっていましたか？ 
24時間制の半角数字4桁で入力（例：午後7:15→1915）。水や飲み物しかとらないか、食べない場合→0を入力
	4桁の数字（hhmm）
食べない＝0


	F09
	この1か月間で、仕事や学校がない日には、通常何時ごろに夜間の間食をとっていましたか？  
24時間制の半角数字4桁で入力（例：午前0:32→0032）。水や飲み物しかとらないか、食べない場合→0を入力。夜間の間食を毎日2回以上とる場合→それらを平均した時刻を入力（例：午後8:00と午後11:00に食べる場合、2130）
	4桁の数字（hhmm）
食べない＝0


	Instruction for F10 to F15
	この1か月間で、仕事や学校がない日の、食事にかかった時間についておたずねします。
仕事や学校がない人（専業主婦・主夫の方など）：配偶者が働いていない日を「仕事がない日」としてお答えください。配偶者が働いていない、もしくはいない場合は、土日を仕事がない日と考えてください。
	---

	F10
	この1か月間で、仕事や学校がない日に、朝食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力
	数値（分）
食べない＝0

	F11
	この1か月間で、仕事や学校がない日に、午前の間食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力。午前の間食を2回以上とる場合→合計の時間を入力
	数値（分）
食べない＝0

	F12
	この1か月間で、仕事や学校がない日に、昼食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力
	数値（分）
食べない＝0

	F13
	この1か月間で、仕事や学校がない日に、午後の間食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力。午後の間食を2回以上とる場合→合計の時間を入力
	数値（分）
食べない＝0

	F14
	この1か月間で、仕事や学校がない日に、夕食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力
	数値（分）
食べない＝0

	F15
	この1か月間で、仕事や学校がない日に、夜間の間食を食べ始めてから食べ終えるまでに通常何分程度かかっていましたか？
半角数字で入力（例：15分→15）。水や飲み物しかとらないか、食べない場合→0を入力。夜間の間食を2回以上とる場合→合計の時間を入力
	数値（分）
食べない＝0


Participants who answered in question G02 that they worked seven days a week in the previous month were not provided with a series of questions on non-workdays (questions F01–F15). 

Supplemental Table 2. Question items in the Chrono-Nutrition Behavior Questionnaire (CNBQ): translated English version 
	Question ID
	Question 
	Response option

	[Part 1]
	---
	---

	Instruction for G01 and G02
	This section asks you about your sleeping and waking habits on days when you are at paid work or school and on days when you are not.
Please consider your average 'normal' sleeping habits over the past month.
	---

	G01
	Have you worked shifts or night shifts in the past three months?
	No
Yes

	G02
	During the past month, how many days a week did you have paid work or school?
People without a paid job or school (e.g., primary homemakers and caregivers): please consider the days when your partner is engaged in paid work as ‘workdays’ for you. If your partner does not have a paid job or if you do not have a partner, please consider weekdays (Monday to Friday) as ‘workdays’ for you. 
	0 day a week
1 day a week
2 days a week
3 days a week
4 days a week
5 days a week
6 days a week
7 days a week

	[Part 2]
	---
	---

	Instruction for W01 to W03
	We would like to ask about days when you have paid work or school.
People without a paid job or school (e.g., primary homemakers and caregivers): please consider the days when your partner is engaged in paid work as ‘workdays’ for you. If your partner does not have a paid job or if you do not have a partner, please consider weekdays (Monday to Friday) as ‘workdays’ for you.
	---

	W01
	During the past month, on days when you had paid work or school, what time did you usually fall asleep?
Answer the time when you fell asleep, not when you went to bed, using the 24-hour time format (e.g., 24:30 is 0:30).
	Numeric (clock time)


	W02
	During the past month, on days when you had paid work or school, what time did you usually wake up?
Answer the time you woke up, not the time you got out of bed, using the 24-hour time format. 
	Numeric (clock time)


	W03
	In the past month, have you used an alarm clock on days when you had paid work or school?
	No
Yes

	Instruction for W04 to W09
	We would like to ask about your meal timing on days when you have paid work or school during the past month. 
People without a paid job or school (e.g., primary homemakers and caregivers): please consider the days when your partner is engaged in paid work as ‘workdays’ for you. If your partner does not have a paid job or if you do not have a partner, please consider weekdays (Monday to Friday) as ‘workdays’ for you.
	---

	W04
	Over the past month, on days when you had paid work or school, what time did you usually have breakfast?
Enter 4 digits in the 24-hour time format (e.g., 7:13 am is 0713). If you only take water or drinks or do not eat, enter 0. 
	4-digit number (hh:mm)
I did not eat breakfast = 0

	W05
	Over the past month, on days when you had paid work or school, what time did you usually have your morning snack?
Enter 4 digits in the 24-hour time format (e.g., 10:25 am is 1025). If you only take water or drinks or do not eat, enter 0. If you take two or more morning snacks every day, enter the average time of these (e.g., if you eat at 10:00 am and 11:00 am, enter 1030).
	4-digit number (hh:mm)
I did not eat morning snack = 0


	W06
	Over the past month, on days when you had paid work or school, what time did you usually have lunch?
Enter 4 digits in the 24-hour time format (e.g., 0:38 pm is 1238). If you only take water or drinks or do not eat, enter 0.
	4-digit number (hh:mm)
I did not eat lunch = 0

	W07
	Over the past month, on days when you had paid work or school, what time did you usually have your afternoon snack?
Enter 4 digits in the 24-hour time format (e.g., 3:10 pm is 1510). If you only take water or drinks or do not eat, enter 0. If you take two or more afternoon snacks every day, enter the average time of these (e.g., if you eat at 3:00 pm and 5:00 pm, enter 1600). 
	4-digit number (hh:mm)
I did not eat afternoon snack = 0

	W08
	Over the past month, on days when you had paid work or school, what time did you usually have dinner?
Enter 4 digits in the 24-hour time format (e.g., 7:15 pm is 1915). If you only take water or drinks or do not eat, enter 0.
	4-digit number (hh:mm)
I did not eat dinner = 0

	W09
	Over the past month, on days when you had paid work or school, what time did you usually have your evening snack?
Enter 4 digits in the 24-hour time format (e.g., 0:32 am is 0032). If you only take water or drinks or do not eat, enter 0. If you take two or more evening snacks every day, enter the average time of these (e.g., if you eat at 8:00 pm and 11:00 pm, enter 2130).
	4-digit number (hh:mm)
I did not eat evening snack = 0

	Instruction for W10 to W15
	We would like to ask about the time you spent eating on days when you have paid work or school during the past month. 
People without a paid job or school (e.g., primary homemakers and caregivers): please consider the days when your partner is engaged in paid work as ‘workdays’ for you. If your partner does not have a paid job or if you do not have a partner, please consider weekdays (Monday to Friday) as ‘workdays’ for you.
	---

	W10
	In the past month, on days when you had paid work or school, how long did it usually take you to start and finish breakfast?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0.
	Numeric (minutes)
I did not eat breakfast = 0

	W11
	In the past month, on days when you had paid work or school, how long did it usually take you to start and finish your morning snack?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0. If you take two or more morning snacks, enter the total time. 
	Numeric (minutes)
I did not eat morning snack = 0

	W12
	In the past month, on days when you had paid work or school, how long did it usually take you to start and finish lunch?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0.
	Numeric (minutes)
I did not eat lunch = 0

	W13
	In the past month, on days when you had paid work or school, how long did it usually take you to start and finish your afternoon snack?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0. If you take two or more afternoon snacks, enter the total time. 
	Numeric (minutes)
I did not eat afternoon snack = 0

	W14
	In the past month, on days when you had paid work or school, how long did it usually take you to start and finish dinner?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0.
	Numeric (minutes)
I did not eat dinner = 0

	W15
	In the past month, on days when you had paid work or school, how long did it usually take you to start and finish your evening snack?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0. If you take two or more evening snacks, enter the total time. 
	Numeric (minutes)
I did not eat evening snack = 0

	[Part 3]
	---
	---

	Instruction for F01 to F03
	We would like to ask about days when you do not have paid work or school.
People without a paid job or school (e.g., primary homemakers and caregivers): please consider the days when your partner is not engaged in paid work as ‘work-free days’ for you. If your partner does not have a paid job or if you do not have a partner, please consider Saturdays and Sundays as ‘work-free days’ for you. 
	---

	F01
	During the past month, on days when you did not have paid work or school, what time did you usually fall asleep?
Answer the time when you fell asleep, not when you went to bed, using the 24-hour time format (e.g., 24:30 is 0:30).
	Numeric (clock time)


	F02
	During the past month, on days when you did not have paid work or school, what time did you usually wake up?
Answer the time you woke up, not the time you got out of bed, using the 24-hour time format.
	Numeric (clock time)


	F03
	In the past month, have you used an alarm clock on days when you did not have paid work or school?
	No
Yes

	Instruction for F04 to F09
	We would like to ask about your meal timing on days when you do not have paid work or school during the past month. 
People without a paid job or school (e.g., primary homemakers and caregivers): please consider the days when your partner is not engaged in paid work as ‘work-free days’ for you. If your partner does not have a paid job or if you do not have a partner, please consider Saturdays and Sundays as ‘work-free days’ for you.
	---

	F04
	Over the past month, on days when you did not have paid work or school, what time did you usually have breakfast?
Enter 4 digits in the 24-hour time format (e.g., 7:13 am is 0713). If you only take water or drinks or do not eat, enter 0. 
	4-digit number (hh:mm)
I did not eat breakfast = 0

	F05
	Over the past month, on days when you did not have paid work or school, what time did you usually have your morning snack?
Enter 4 digits in the 24-hour time format (e.g., 10:25 am is 1025). If you only take water or drinks or do not eat, enter 0. If you take two or more morning snacks every day, enter the average time of these (e.g., if you eat at 10:00 am and 11:00 am, enter 1030).
	4-digit number (hh:mm)
I did not eat morning snack = 0


	F06
	Over the past month, on days when you did not have paid work or school, what time did you usually have lunch?
Enter 4 digits in the 24-hour time format (e.g., 0:38 pm is 1238). If you only take water or drinks or do not eat, enter 0.
	4-digit number (hh:mm)
I did not eat lunch = 0

	F07
	Over the past month, on days when you did not have paid work or school, what time did you usually have your afternoon snack?
Enter 4 digits in the 24-hour time format (e.g., 3:10 pm is 1510). If you only take water or drinks or do not eat, enter 0. If you take two or more afternoon snacks every day, enter the average time of these (e.g., if you eat at 3:00 pm and 5:00 pm, enter 1600). 
	4-digit number (hh:mm)
I did not eat afternoon snack = 0

	F08
	Over the past month, on days when you did not have paid work or school, what time did you usually have dinner?
Enter 4 digits in the 24-hour time format (e.g., 7:15 pm is 1915). If you only take water or drinks or do not eat, enter 0.
	4-digit number (hh:mm)
I did not eat dinner = 0

	F09
	Over the past month, on days when you did not have paid work or school, what time did you usually have your evening snack?
Enter 4 digits in the 24-hour time format (e.g., 0:32 am is 0032). If you only take water or drinks or do not eat, enter 0. If you take two or more evening snacks every day, enter the average time of these (e.g., if you eat at 8:00 pm and 11:00 pm, enter 2130).
	4-digit number (hh:mm)
I did not eat evening snack = 0

	Instruction for F010 to F15
	We would like to ask about the time you spent eating on days when you do not have paid work or school during the past month. 
People without a paid job or school (e.g., primary homemakers and caregivers): please consider the days when your partner is not engaged in paid work as ‘work-free days’ for you. If your partner does not have a paid job or if you do not have a partner, please consider Saturdays and Sundays as ‘work-free days’ for you.
	---

	F10
	In the past month, on days when you did not have paid work or school, how long did it usually take you to start and finish breakfast?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0.
	Numeric (minutes)
I did not eat breakfast = 0

	F11
	In the past month, on days when you did not have paid work or school, how long did it usually take you to start and finish your morning snack?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0. If you take two or more morning snacks, enter the total time. 
	Numeric (minutes)
I did not eat morning snack = 0

	F12
	In the past month, on days when you did not have paid work or school, how long did it usually take you to start and finish lunch?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0.
	Numeric (minutes)
I did not eat lunch = 0

	F13
	In the past month, on days when you did not have paid work or school, how long did it usually take you to start and finish your afternoon snack?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0. If you take two or more afternoon snacks, enter the total time. 
	Numeric (minutes)
I did not eat afternoon snack = 0

	F14
	In the past month, on days when you did not have paid work or school, how long did it usually take you to start and finish dinner?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0.
	Numeric (minutes)
I did not eat dinner = 0

	F15
	In the past month, on days when you did not have paid work or school, how long did it usually take you to start and finish your evening snack?
Enter numbers (e.g., 15 minutes is 15). If you only take water or drinks or do not eat, enter 0. If you take two or more evening snacks, enter the total time. 
	Numeric (minutes)
I did not eat evening snack = 0


Participants who answered in question G02 that they worked seven days a week in the previous month were not provided with a series of questions on non-workdays (questions F01–F15).



Supplemental Table 3. Correlations between hrononutrition behaviors and chronotype and sleep duration a
	
	Questionnaire-based analysis b
	Diary-based analysis c

	
	Chronotyped
	Daily sleep duration
	Chronotyped
	Daily sleep duration

	Workdays 
	
	
	
	

	  Daily meal frequency
	-0.19****
	-0.05
	-0.20****
	-0.01

	  Daily snack frequency
	0.03
	-0.13****
	0.03
	-0.13****

	  Daily total eating frequency
	-0.04
	-0.12****
	-0.05
	-0.12***

	  Timing of first eating occasion
	0.36****
	0.15****
	0.37****
	0.10**

	  Timing of last eating occasion
	0.26****
	-0.21****
	0.42****
	-0.21****

	  Duration of eating window
	-0.07*
	-0.23****
	-0.05
	-0.22****

	  Eating midpoint
	0.39****
	-0.05
	0.49****
	-0.06*

	Non-workdays 
	
	
	
	

	  Daily meal frequency
	-0.32****
	-0.04
	-0.35****
	-0.01

	  Daily snack frequency
	0.04
	-0.09**
	0.01
	-0.11***

	  Daily total eating frequency
	-0.09**
	-0.09**
	-0.15****
	-0.09**

	  Timing of first eating occasion
	0.56****
	0.08**
	0.59****
	0.05

	  Timing of last eating occasion
	0.34****
	-0.20****
	0.40****
	-0.20****

	  Duration of eating window
	-0.21****
	-0.22****
	-0.29****
	-0.19****

	  Eating midpoint
	0.59****
	-0.06
	0.63****
	-0.07*

	Eating jetlag based on eating midpoint 
	0.22****
	-0.04
	0.27****
	-0.05


a Values are Spearman correlation coefficients. * P <0.05, ** P <0.01, *** P <0.001, and **** P <0.0001. Meals included breakfast, lunch, and dinner.  
b All variables used were assessed using the Chrono-Nutrition Behavior Questionnaire. 
c All variables used were assessed using the 11-day diaries of eating. 
d Based on the Munich ChronoType Questionnaire concept of chronotype [74], as follows. For people whose sleep duration on non-workdays was longer than that on workdays, chronotype was defined as the midpoint of sleep on non-workdays, adjusted for possible sleep debt accumulated on workday nights, namely by subtracting half of the difference between sleep duration on non-workdays and sleep duration on workdays. For people whose sleep duration on non-workdays was equal to or shorter than that on workdays, chronotype was defined as the midpoint of sleep on non-workdays.


Supplemental Table 4. Correlations between chrononutrition behavior variables on workdays (above diagonal) and non-workdays (below diagonal) a
	
	Daily meal frequency
	Daily snack frequency
	Daily total eating frequency
	Timing of first eating occasion
	Timing of last eating occasion
	Duration of eating window
	Eating midpoint
	Eating jetlag based on eating midpoint

	Questionnaire-based analysis b
	
	
	
	
	
	
	
	

	  Daily meal frequency
	1
	0.12***
	0.48****
	-0.63****
	-0.10***
	0.60****
	-0.58****
	-0.21****

	  Daily snack frequency
	0.09**
	1
	0.92****
	-0.06*
	0.43****
	0.37****
	0.20****
	-0.06*

	  Daily total eating frequency
	0.46****
	0.92****
	1
	-0.29****
	0.33****
	0.56****
	-0.04
	-0.14****

	  Timing of first eating occasion
	-0.69****
	-0.11***
	-0.36****
	1
	0.15****
	-0.63****
	0.71****
	0.08*

	  Timing of last eating occasion
	-0.10**
	0.50****
	0.40****
	0.20****
	1
	0.55****
	0.73****
	0.16****

	  Duration of eating window
	0.55****
	0.46****
	0.61****
	-0.67****
	0.53****
	1
	-0.06*
	-0.01

	  Eating midpoint
	-0.62****
	0.17****
	-0.08*
	0.82****
	0.67****
	-0.20****
	1
	0.20****

	  Eating jetlag based on eating midpoint 
	-0.29****
	-0.04
	-0.14****
	0.43****
	0.13****
	-0.23****
	0.38****
	1

	Diary-based analysis c
	
	
	
	
	
	
	
	

	  Daily meal frequency
	1
	0.13****
	0.49****
	-0.68****
	-0.10**
	0.61****
	-0.59****
	-0.23****

	  Daily snack frequency
	0.20****
	1
	0.90****
	-0.14****
	0.32****
	0.32****
	0.06
	-0.02

	  Daily total eating frequency
	0.58****
	0.89****
	1
	-0.39****
	0.23****
	0.54****
	-0.19****
	-0.11***

	  Timing of first eating occasion
	-0.71****
	-0.17****
	-0.45****
	1
	0.17****
	-0.74****
	0.79****
	0.14****

	  Timing of last eating occasion
	-0.08**
	0.36****
	0.25****
	0.27****
	1
	0.44****
	0.67****
	0.12****

	  Duration of eating window
	0.66****
	0.40****
	0.63****
	-0.75****
	0.36****
	1
	-0.27****
	-0.08*

	  Eating midpoint
	-0.58****
	0.04
	-0.22****
	0.87****
	0.67****
	-0.37****
	1
	0.18****

	  Eating jetlag based on eating midpoint 
	-0.35****
	-0.03
	-0.17****
	0.44****
	0.24****
	-0.25****
	0.44****
	1


a Values are Spearman correlation coefficients. * P <0.05, ** P <0.01, *** P <0.001, and **** P <0.0001. Meals included breakfast, lunch, and dinner.  
b Chrononutrition behavior variables were assessed using the Chrono-Nutrition Behavior Questionnaire. 
c Chrononutrition behavior variables were assessed using the 11-day diaries of eating. 


Supplemental Table 5. Associations between chrononutrition behavior variables and body mass index and waist circumference a
	
	Questionnaire-based analysis b
	Diary-based analysis c

	
	Model 1 
(without adjustment for energy intake reporting status) d
	Model 2 
(with adjustment for energy intake reporting status) e
	Model 1 
(without adjustment for energy intake reporting status) d
	Model 2 
(with adjustment for energy intake reporting status) e

	Workdays 
	
	
	
	

	  Meal frequency (number/day)
	
	
	
	

	    Body mass index (kg/m2)
	-0.10 (-0.62, 0.41)
	0.31 (-0.20, 0.83)
	-0.46 (-1.08, 0.15)
	-0.16 (-0.78, 0.45)

	    Waist circumference (cm)
	0.16 (-1.24, 1.56)
	1.17 (-0.23, 2.58)
	-0.49 (-2.16, 1.18)
	0.19 (-1.48, 1.87)

	  Snack frequency (number/day)
	
	
	
	

	    Body mass index (kg/m2)
	0.08 (-0.16, 0.32)
	0.30 (0.06, 0.54)
	-0.05 (-0.31, 0.21)
	0.10 (-0.16, 0.36)

	    Waist circumference (cm)
	0.08 (-0.56, 0.73)
	0.62 (-0.03, 1.27)
	-0.06 (-0.76, 0.64)
	0.28 (-0.43, 0.98)

	  Total eating frequency (number/day)
	
	
	
	

	    Body mass index (kg/m2)
	0.04 (-0.16, 0.25)
	0.29 (0.08, 0.50)
	-0.11 (-0.34, 0.13)
	0.06 (-0.18, 0.29)

	    Waist circumference (cm)
	0.09 (-0.47, 0.65)
	0.68 (0.11, 1.26)
	-0.12 (-0.74, 0.51)
	0.25 (-0.38, 0.89)

	  Timing of first eating occasion (clock time; decimal)
	
	
	
	

	    Body mass index (kg/m2)
	-0.03 (-0.12, 0.07)
	-0.11 (-0.20, -0.01)
	0.04 (-0.07, 0.15)
	-0.01 (-0.12, 0.11)

	    Waist circumference (cm)
	-0.10 (-0.36, 0.17)
	-0.29 (-0.56, -0.03)
	-0.01 (-0.31, 0.30)
	-0.11 (-0.42, 0.19)

	  Timing of last eating occasion (clock time; decimal)
	
	
	
	

	    Body mass index (kg/m2)
	0.04 (-0.09, 0.18)
	0.07 (-0.07, 0.20)
	-0.09 (-0.29, 0.12)
	-0.01 (-0.21, 0.20)

	    Waist circumference (cm)
	-0.03 (-0.40, 0.34)
	0.03 (-0.34, 0.39)
	-0.47 (-1.04, 0.09)
	-0.29 (-0.86, 0.27)

	  Duration of eating window (hours; decimal)
	
	
	
	

	    Body mass index (kg/m2)
	0.04 (-0.05, 0.12)
	0.10 (0.02, 0.19)
	-0.05 (-0.15, 0.05)
	0.00 (-0.10, 0.11)

	    Waist circumference (cm)
	0.06 (-0.17, 0.29)
	0.23 (-0.002, 0.45)
	-0.11 (-0.39, 0.17)
	0.02 (-0.26, 0.30)

	  Eating midpoint (clock time; decimal)
	
	
	
	

	    Body mass index (kg/m2)
	-0.01 (-0.16, 0.14)
	-0.08 (-0.23, 0.07)
	0.02 (-0.18, 0.21)
	-0.01 (-0.20, 0.18)

	    Waist circumference (cm)
	-0.14 (-0.55, 0.27)
	-0.32 (-0.73, 0.08)
	-0.22 (-0.74, 0.31)
	-0.29 (-0.81, 0.23)

	Non-workdays 
	
	
	
	

	  Meal frequency (number/day)
	
	
	
	

	    Body mass index (kg/m2)
	-0.11 (-0.61, 0.39)
	0.20 (-0.30, 0.69)
	-0.34 (-0.95, 0.27)
	0.06 (-0.56, 0.68)

	    Waist circumference (cm)
	0.30 (-1.06, 1.66)
	1.06 (-0.29, 2.41)
	-0.69 (-2.35, 0.97)
	0.20 (-1.48, 1.88)

	  Snack frequency (number/day)
	
	
	
	

	    Body mass index (kg/m2)
	0.00 (-0.22, 0.23)
	0.22 (-0.01, 0.44)
	-0.19 (-0.47, 0.10)
	-0.02 (-0.30, 0.27)

	    Waist circumference (cm)
	0.20 (-0.41, 0.82)
	0.73 (0.10, 1.35)
	-0.42 (-1.19, 0.35)
	-0.03 (-0.81, 0.75)

	  Total eating frequency (number/day)
	
	
	
	

	    Body mass index (kg/m2)
	-0.02 (-0.21, 0.18)
	0.20 (-0.0001, 0.40)
	-0.19 (-0.43, 0.05)
	0.00 (-0.25, 0.24)

	    Waist circumference (cm)
	0.20 (-0.34, 0.74)
	0.74 (0.19, 1.29)
	-0.41 (-1.07, 0.24)
	0.01 (-0.66, 0.68)

	  Timing of first eating occasion (clock time; decimal)
	
	
	
	

	    Body mass index (kg/m2)
	-0.08 (-0.20, 0.04)
	-0.15 (-0.27, -0.03)
	-0.04 (-0.18, 0.10)
	-0.11 (-0.25, 0.03)

	    Waist circumference (cm)
	-0.27 (-0.59, 0.06)
	-0.45 (-0.77, -0.13)
	-0.14 (-0.53, 0.25)
	-0.29 (-0.68, 0.09)

	  Timing of last eating occasion (clock time; decimal)
	
	
	
	

	    Body mass index (kg/m2)
	0.04 (-0.11, 0.18)
	0.08 (-0.06, 0.23)
	-0.06 (-0.27, 0.15)
	0.05 (-0.16, 0.25)

	    Waist circumference (cm)
	0.24 (-0.17, 0.64)
	0.34 (-0.05, 0.74)
	-0.27 (-0.84, 0.29)
	-0.04 (-0.60, 0.53)

	  Duration of eating window (hours; decimal)
	
	
	
	

	    Body mass index (kg/m2)
	0.06 (-0.03, 0.16)
	0.13 (0.03, 0.22)
	0.01 (-0.11, 0.13)
	0.10 (-0.02, 0.22)

	    Waist circumference (cm)
	0.26 (0.004, 0.51)
	0.42 (0.17, 0.67)
	0.01 (-0.32, 0.33)
	0.20 (-0.13, 0.54)

	  Eating midpoint (clock time; decimal)
	
	
	
	

	    Body mass index (kg/m2)
	-0.06 (-0.25, 0.12)
	-0.11 (-0.29, 0.07)
	-0.09 (-0.32, 0.14)
	-0.11 (-0.34, 0.11)

	    Waist circumference (cm)
	-0.13 (-0.63, 0.37)
	-0.25 (-0.75, 0.24)
	-0.34 (-0.97, 0.28)
	-0.39 (-1.01, 0.22)

	Eating jetlag based on eating midpoint (hours; decimal)
	
	
	
	

	    Body mass index (kg/m2)
	-0.10 (-0.34, 0.13)
	-0.19 (-0.42, 0.04)
	-0.13 (-0.46, 0.19)
	-0.19 (-0.51, 0.13)

	    Waist circumference (cm)
	-0.36 (-1.00, 0.27)
	-0.58 (-1.20, 0.05)
	-0.33 (-1.21, 0.56)
	-0.45 (-1.32, 0.43)


a Values are regression coefficients (95% confidence intervals). Regression coefficients mean the change of body mass index (kg/m2) or waist circumference (cm) with one point increase of each variable listed. Meals included breakfast, lunch, and dinner.
b Chrononutrition behavior variables were assessed using the Chrono-Nutrition Behavior Questionnaire; the Healthy Eating Index-2020 was derived from the Meal-based Diet History Questionnaire. 
c Chrononutrition behavior variables were assessed using the 11-day diaries of eating; the Healthy Eating Index-2020 was derived from the 4-day weighed food diaries. 
d Adjustment was made for sex (male or female), age (years, continuous), education level (junior high school or high school, junior college or technical school, and university or higher), employment status (none, student, part-time job, and full-time job), annual household income (<4 million yen, ≥4 to <7 million yen, ≥7 million yen, and unknown/do not want to answer), smoking status (never, past, and current), physical activity (low, middle, and high), experience of shiftwork during the preceding three months (yes or no), chronotype (hours, continuous), sleep duration (hours/day, continuous), and Healthy Eating Index-2020 (continuous). 
e Adjustment was made for variables entered into model 1 and energy intake reporting status (underreporting, acceptable reporting, or overreporting).
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Participants in the 5W study (n = 1110)

-+ Excluded:

- Participants who did not answer the first questionnaire including the
CNBQ and the second questionnaire (MDHQ) (n = 7)

- Participants who did not conduct the 7-consective-day diaries of food

timing (n=13)
- Participants who did not conduct the 4-non-consective-day diaries of food
intake (n = 2)

'

Participants who answered the first and second questionnaires and conducted 7-day diaries of
food timing and 4-day diaries of food intake (n = 1088)

—— | Excluded:

- Participants who provided <7 days’ data in the diaries of food timing (n =
2)

- Participants who provided only 2 days’ data in the diaries of food intake
(n=1), whose 4 days’ data in the diaries of food intake were considered
insufficient in terms of data quality according to the research dietitian in
charge (n = 1), and whose 4-day diaries of food intake were conducted in
a consecutive manner (n = 1)

Y

Participants who completed the questionnaires and 11-day diaries of eating (n = 1083)

— 1 Excluded:

- Participants who reported 7 days’ working per week during the preceding
month in the first questionnaire, because they missed the opportunity to
answer a series of questions on non-workdays in the CNBQ (n = 19)

- Participants who provided illogical or implausible data in the first
questionnaire for one or more variables of interest (n = 16)

- Participants who had <2 days’ data on workdays or <2 days’ data on
non-workdays in the 11-day diaries of eating (n = 1)

A

Analytic sample: 1047 individuals aged 20 to 69 years

Supplemental Figure 1. Flow diagram of participant selection in the present analysis.
5W study, Who, What, When, Where, and Why for Healthy Eating study; CNBQ, Chrono-Nutrition
Behavior Questionnaire; MDHQ, Meal-based Diet History Questionnaire.
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