Figure S1. Two sample MR results of long sleep duration (A, B, C), sleep chronotype (D, E, F), and insomnia on lifespan (G, H, I). (A), (D), (G) Scatter plots of two sample MR. (B), (E), (H) Forest plots of the effect of each SNP. (C), (F), (I) Forest plots of leave-one-out results.
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Figure S2. Two sample MR results of short sleep duration on CAD (A, B, C) and T2D (D, E, F), and two sample MR results of CAD (G, H, I) and T2D (J, K, L) on lifespan. (A), (D), (G), (J) Scatter plots of two sample MR. (B), (E), (H), (K) Forest plots of the effect of each SNP. (C), (F), (I), (L) Forest plots of leave-one-out results.
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Figure S3. Two sample MR results of short sleep duration on BMI (A, B, C), heart failure (D, E, F), atrial fibrillation (G, H, I) and AIS (J, K, L). (A), (D), (G), (J) Scatter plots of two sample MR. (B), (E), (H), (K) Forest plots of the effect of each SNP. (C), (F), (I), (L) Forest plots of leave-one-out results.
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Table S1. Detailed information of GWASs used in this study
	Phenotype
	Case number
	Control number
	Total number
	PMID
	Download link

	Short sleep duration
	106,192
	305,742
	411,934
	30846698
	https://sleep.hugeamp.org/downloads.html

	Long sleep duration
	34,184
	305,742
	339,926
	30846698
	https://sleep.hugeamp.org/downloads.html

	Sleep chronotype
	252,287
	150,908
	403,195
	30696823
	https://sleep.hugeamp.org/downloads.html

	Insomnia
	109,548
	277,440
	386,988
	35835914
	https://ctg.cncr.nl/software/summary_statistics/

	Lifespan
	-
	-
	1,012,240
	30642433
	http://dx.doi.org/10.7488/ds/2463

	coronary artery disease (CAD)
	122,733
	424,528
	547,261
	29212778
	http://www.cardiogramplusc4d.org/data-downloads/

	any ischemic stroke (AIS)
	34,217
	406,111
	440,328
	29531354
	http://www.megastroke.org/download.html

	type 2 diabetes (T2D)
	74,124
	824,006
	898,130
	30297969
	http://diagram-consortium.org/downloads.html

	heart failure
	47,309
	930,014
	977,323
	31919418
	https://cvd.hugeamp.org/downloads.html

	atrial fibrillation
	65,446 (55,114 from European)
	522,744 (482,295 from European)
	588,190
	29892015
	https://cvd.hugeamp.org/downloads.html

	body mass index (BMI)
	-
	-
	681,275
	30124842
	https://cnsgenomics.com/content/data







Table S2. Genetical instrumental variables used in the univariables MR analysis
	SNP
	A1
	A2
	Frequency
	Beta
	SE
	P
	N
	Exposure
	outcome

	[bookmark: RANGE!A3:H24]rs7524118
	T
	C
	0.29 
	-0.0058 
	0.0011 
	4.90E-08
	411934
	DurationShort
	Lifespan

	rs12567114
	G
	A
	0.72 
	0.0063 
	0.0011 
	4.10E-09
	411934
	DurationShort
	Lifespan

	rs2820313
	A
	G
	0.66 
	-0.0060 
	0.0010 
	2.30E-09
	411934
	DurationShort
	Lifespan

	rs1380703
	A
	G
	0.62 
	-0.0068 
	0.0010 
	1.60E-11
	411934
	DurationShort
	Lifespan

	rs2863957
	C
	A
	0.78 
	0.0102 
	0.0012 
	2.60E-18
	411934
	DurationShort
	Lifespan

	rs2014830
	C
	T
	0.70 
	0.0058 
	0.0011 
	2.70E-08
	411934
	DurationShort
	Lifespan

	rs17005118
	G
	A
	0.74 
	-0.0065 
	0.0011 
	2.50E-09
	411934
	DurationShort
	Lifespan

	rs13107325
	C
	T
	0.93 
	-0.0133 
	0.0018 
	2.50E-13
	411934
	DurationShort
	Lifespan

	rs12518468
	T
	C
	0.67 
	-0.0059 
	0.0010 
	8.50E-09
	411934
	DurationShort
	Lifespan

	rs3776864
	A
	C
	0.67 
	0.0057 
	0.0010 
	1.70E-08
	411934
	DurationShort
	Lifespan

	rs4585442
	A
	G
	0.69 
	-0.0063 
	0.0010 
	8.10E-10
	411934
	DurationShort
	Lifespan

	rs142180737
	T
	C
	0.99 
	-0.0309 
	0.0053 
	4.40E-09
	411934
	DurationShort
	Lifespan

	rs12661667
	C
	T
	0.74 
	-0.0060 
	0.0011 
	2.80E-08
	411934
	DurationShort
	Lifespan

	rs9321171
	C
	T
	0.54 
	0.0054 
	0.0010 
	4.20E-08
	411934
	DurationShort
	Lifespan

	rs11763750
	G
	A
	0.81 
	0.0072 
	0.0012 
	5.10E-09
	411934
	DurationShort
	Lifespan

	rs1229762
	C
	T
	0.34 
	-0.0072 
	0.0010 
	1.00E-12
	411934
	DurationShort
	Lifespan

	rs60882754
	A
	T
	0.94 
	0.0113 
	0.0020 
	1.80E-08
	411934
	DurationShort
	Lifespan

	rs1607227
	G
	T
	0.70 
	0.0064 
	0.0011 
	1.50E-09
	411934
	DurationShort
	Lifespan

	rs17388803
	A
	C
	0.89 
	-0.0098 
	0.0016 
	6.50E-10
	411934
	DurationShort
	Lifespan

	rs59779556
	T
	G
	0.55 
	0.0055 
	0.0010 
	2.00E-08
	411934
	DurationShort
	Lifespan

	rs205024
	C
	T
	0.62 
	0.0055 
	0.0010 
	2.70E-08
	411934
	DurationShort
	Lifespan

	rs5757675
	G
	T
	0.26 
	0.0065 
	0.0011 
	2.70E-09
	411934
	DurationShort
	Lifespan

	[bookmark: RANGE!A25:H114]rs7534398
	T
	A
	0.80 
	-0.0051 
	0.0009 
	2.10E-08
	339926
	DurationLong
	Lifespan

	rs56125713
	G
	C
	0.84 
	0.0046 
	0.0010 
	2.20E-06
	339926
	DurationLong
	Lifespan

	rs35678676
	G
	A
	0.93 
	-0.0067 
	0.0015 
	6.20E-06
	339926
	DurationLong
	Lifespan

	rs955081
	A
	G
	1.00 
	-0.0277 
	0.0061 
	6.50E-06
	339926
	DurationLong
	Lifespan

	rs1947083
	G
	A
	0.36 
	-0.0035 
	0.0008 
	4.60E-06
	339926
	DurationLong
	Lifespan

	rs1541187
	C
	T
	0.80 
	-0.0044 
	0.0009 
	2.80E-06
	339926
	DurationLong
	Lifespan

	rs863003
	A
	G
	0.75 
	-0.0038 
	0.0008 
	6.60E-06
	339926
	DurationLong
	Lifespan

	rs9636252
	T
	C
	0.36 
	-0.0036 
	0.0008 
	2.40E-06
	339926
	DurationLong
	Lifespan

	rs9309090
	G
	A
	0.84 
	-0.0044 
	0.0010 
	7.40E-06
	339926
	DurationLong
	Lifespan

	rs1024788
	C
	T
	0.05 
	0.0072 
	0.0016 
	9.10E-06
	339926
	DurationLong
	Lifespan

	rs11692647
	C
	T
	0.72 
	-0.0039 
	0.0008 
	1.50E-06
	339926
	DurationLong
	Lifespan

	rs6737318
	A
	G
	0.78 
	-0.0064 
	0.0009 
	3.40E-13
	339926
	DurationLong
	Lifespan

	rs57661069
	C
	T
	0.97 
	-0.0090 
	0.0020 
	7.20E-06
	339926
	DurationLong
	Lifespan

	rs13419857
	A
	G
	0.83 
	-0.0045 
	0.0010 
	3.60E-06
	339926
	DurationLong
	Lifespan

	rs4667083
	T
	C
	0.57 
	0.0034 
	0.0007 
	4.10E-06
	339926
	DurationLong
	Lifespan

	rs17584522
	C
	G
	0.77 
	0.0040 
	0.0009 
	4.50E-06
	339926
	DurationLong
	Lifespan

	rs112111607
	T
	A
	0.93 
	-0.0063 
	0.0014 
	9.90E-06
	339926
	DurationLong
	Lifespan

	rs146778620
	A
	G
	0.99 
	-0.0185 
	0.0042 
	9.60E-06
	339926
	DurationLong
	Lifespan

	rs12152429
	T
	A
	0.97 
	0.0097 
	0.0022 
	1.00E-05
	339926
	DurationLong
	Lifespan

	rs138659913
	G
	A
	0.97 
	0.0109 
	0.0023 
	2.60E-06
	339926
	DurationLong
	Lifespan

	rs62251632
	T
	C
	0.96 
	-0.0088 
	0.0018 
	1.70E-06
	339926
	DurationLong
	Lifespan

	rs73849625
	T
	C
	0.89 
	0.0058 
	0.0012 
	7.20E-07
	339926
	DurationLong
	Lifespan

	rs16851256
	C
	T
	0.94 
	0.0069 
	0.0015 
	7.20E-06
	339926
	DurationLong
	Lifespan

	rs62280752
	A
	G
	0.88 
	-0.0054 
	0.0011 
	2.00E-06
	339926
	DurationLong
	Lifespan

	rs571513
	A
	G
	0.24 
	-0.0040 
	0.0008 
	1.60E-06
	339926
	DurationLong
	Lifespan

	rs902415
	T
	C
	0.75 
	-0.0037 
	0.0008 
	1.00E-05
	339926
	DurationLong
	Lifespan

	rs13137021
	G
	T
	0.42 
	-0.0033 
	0.0007 
	7.70E-06
	339926
	DurationLong
	Lifespan

	rs12499001
	A
	G
	0.34 
	0.0039 
	0.0008 
	3.10E-07
	339926
	DurationLong
	Lifespan

	rs1459217
	A
	G
	0.30 
	-0.0036 
	0.0008 
	5.80E-06
	339926
	DurationLong
	Lifespan

	rs11953143
	C
	T
	0.92 
	0.0063 
	0.0014 
	5.90E-06
	339926
	DurationLong
	Lifespan

	rs1461230
	G
	A
	0.67 
	0.0036 
	0.0008 
	2.80E-06
	339926
	DurationLong
	Lifespan

	rs4712513
	G
	T
	0.24 
	0.0038 
	0.0008 
	6.20E-06
	339926
	DurationLong
	Lifespan

	rs2749046
	C
	T
	0.22 
	-0.0040 
	0.0009 
	5.70E-06
	339926
	DurationLong
	Lifespan

	rs4388257
	T
	G
	0.67 
	-0.0039 
	0.0008 
	5.20E-07
	339926
	DurationLong
	Lifespan

	rs2503649
	G
	A
	0.34 
	0.0035 
	0.0008 
	7.60E-06
	339926
	DurationLong
	Lifespan

	rs6912572
	T
	C
	0.28 
	-0.0038 
	0.0008 
	2.90E-06
	339926
	DurationLong
	Lifespan

	rs78264783
	C
	T
	0.96 
	-0.0089 
	0.0020 
	4.70E-06
	339926
	DurationLong
	Lifespan

	rs149816724
	A
	T
	0.99 
	-0.0185 
	0.0042 
	9.90E-06
	339926
	DurationLong
	Lifespan

	rs2047881
	G
	T
	0.83 
	0.0048 
	0.0010 
	6.20E-07
	339926
	DurationLong
	Lifespan

	rs9655406
	C
	T
	0.69 
	0.0041 
	0.0008 
	1.20E-07
	339926
	DurationLong
	Lifespan

	rs10241415
	A
	G
	0.34 
	0.0040 
	0.0008 
	1.30E-07
	339926
	DurationLong
	Lifespan

	rs10257002
	A
	C
	0.57 
	-0.0035 
	0.0007 
	2.60E-06
	339926
	DurationLong
	Lifespan

	rs6951574
	T
	C
	0.53 
	-0.0033 
	0.0007 
	8.80E-06
	339926
	DurationLong
	Lifespan

	rs330088
	T
	C
	0.45 
	-0.0035 
	0.0007 
	2.10E-06
	339926
	DurationLong
	Lifespan

	rs12547511
	T
	G
	0.74 
	-0.0040 
	0.0008 
	1.10E-06
	339926
	DurationLong
	Lifespan

	rs2958492
	T
	C
	0.39 
	0.0035 
	0.0007 
	4.00E-06
	339926
	DurationLong
	Lifespan

	rs72701154
	T
	C
	0.99 
	-0.0175 
	0.0037 
	1.70E-06
	339926
	DurationLong
	Lifespan

	rs4977427
	T
	C
	0.79 
	-0.0040 
	0.0009 
	6.70E-06
	339926
	DurationLong
	Lifespan

	rs35794765
	A
	G
	0.82 
	-0.0044 
	0.0009 
	3.30E-06
	339926
	DurationLong
	Lifespan

	rs13285805
	T
	C
	0.71 
	0.0036 
	0.0008 
	8.60E-06
	339926
	DurationLong
	Lifespan

	rs4744716
	C
	T
	0.96 
	-0.0082 
	0.0018 
	5.10E-06
	339926
	DurationLong
	Lifespan

	rs72750244
	A
	G
	0.98 
	-0.0133 
	0.0028 
	2.80E-06
	339926
	DurationLong
	Lifespan

	rs11527317
	G
	T
	0.84 
	0.0046 
	0.0010 
	2.80E-06
	339926
	DurationLong
	Lifespan

	rs2987829
	C
	T
	0.54 
	0.0033 
	0.0007 
	8.10E-06
	339926
	DurationLong
	Lifespan

	rs10749138
	T
	C
	0.51 
	0.0035 
	0.0007 
	9.90E-07
	339926
	DurationLong
	Lifespan

	rs145117230
	A
	G
	0.97 
	-0.0127 
	0.0023 
	6.60E-08
	339926
	DurationLong
	Lifespan

	rs10899257
	G
	A
	0.86 
	-0.0056 
	0.0010 
	4.60E-08
	339926
	DurationLong
	Lifespan

	rs1079595
	A
	C
	0.84 
	-0.0047 
	0.0010 
	1.50E-06
	339926
	DurationLong
	Lifespan

	rs75458655
	C
	T
	0.98 
	-0.0167 
	0.0024 
	5.40E-12
	339926
	DurationLong
	Lifespan

	rs3751046
	A
	G
	0.85 
	-0.0058 
	0.0010 
	2.00E-08
	339926
	DurationLong
	Lifespan

	rs11068327
	T
	C
	0.69 
	-0.0037 
	0.0008 
	2.90E-06
	339926
	DurationLong
	Lifespan

	rs73169613
	T
	C
	0.97 
	0.0116 
	0.0026 
	9.70E-06
	339926
	DurationLong
	Lifespan

	rs67326375
	C
	A
	0.78 
	-0.0042 
	0.0009 
	1.50E-06
	339926
	DurationLong
	Lifespan

	rs3125431
	G
	A
	0.85 
	0.0046 
	0.0010 
	7.10E-06
	339926
	DurationLong
	Lifespan

	rs9518002
	C
	T
	0.48 
	0.0037 
	0.0007 
	4.40E-07
	339926
	DurationLong
	Lifespan

	rs77092939
	T
	C
	0.88 
	0.0050 
	0.0011 
	8.80E-06
	339926
	DurationLong
	Lifespan

	rs60780105
	T
	C
	0.83 
	0.0045 
	0.0010 
	2.40E-06
	339926
	DurationLong
	Lifespan

	rs57909886
	T
	C
	0.52 
	-0.0035 
	0.0007 
	2.00E-06
	339926
	DurationLong
	Lifespan

	rs6495126
	A
	G
	0.29 
	0.0041 
	0.0008 
	4.00E-07
	339926
	DurationLong
	Lifespan

	rs4779042
	A
	G
	0.71 
	0.0040 
	0.0008 
	7.40E-07
	339926
	DurationLong
	Lifespan

	rs62039788
	C
	A
	0.95 
	0.0090 
	0.0017 
	1.30E-07
	339926
	DurationLong
	Lifespan

	rs139461660
	G
	C
	0.99 
	-0.0188 
	0.0042 
	9.10E-06
	339926
	DurationLong
	Lifespan

	rs17688916
	T
	A
	0.80 
	0.0062 
	0.0009 
	1.10E-11
	339926
	DurationLong
	Lifespan

	rs1815198
	A
	G
	0.36 
	0.0033 
	0.0008 
	1.00E-05
	339926
	DurationLong
	Lifespan

	rs62079709
	G
	A
	0.97 
	0.0097 
	0.0021 
	3.60E-06
	339926
	DurationLong
	Lifespan

	rs1378138
	T
	G
	0.83 
	0.0049 
	0.0010 
	8.30E-07
	339926
	DurationLong
	Lifespan

	rs76498125
	C
	G
	0.91 
	0.0064 
	0.0014 
	2.90E-06
	339926
	DurationLong
	Lifespan

	rs9655406
	C
	T
	0.69 
	0.0041 
	0.0008 
	1.20E-07
	339926
	DurationLong
	Lifespan

	rs9518002
	C
	T
	0.48 
	0.0037 
	0.0007 
	4.40E-07
	339926
	DurationLong
	Lifespan

	rs73849625
	T
	C
	0.89 
	0.0058 
	0.0012 
	7.20E-07
	339926
	DurationLong
	Lifespan

	rs8031937
	A
	G
	0.29 
	0.0040 
	0.0008 
	6.20E-07
	339926
	DurationLong
	Lifespan

	rs62039788
	C
	A
	0.95 
	0.0090 
	0.0017 
	1.30E-07
	339926
	DurationLong
	Lifespan

	rs4779042
	A
	G
	0.71 
	0.0040 
	0.0008 
	7.40E-07
	339926
	DurationLong
	Lifespan

	rs4388257
	T
	G
	0.67 
	-0.0039 
	0.0008 
	5.20E-07
	339926
	DurationLong
	Lifespan

	rs75954807
	A
	G
	0.83 
	0.0048 
	0.0010 
	7.10E-07
	339926
	DurationLong
	Lifespan

	rs145117230
	A
	G
	0.97 
	-0.0127 
	0.0023 
	6.60E-08
	339926
	DurationLong
	Lifespan

	rs1378138
	T
	G
	0.83 
	0.0049 
	0.0010 
	8.30E-07
	339926
	DurationLong
	Lifespan

	rs6836551
	A
	T
	0.34 
	0.0039 
	0.0008 
	3.20E-07
	339926
	DurationLong
	Lifespan

	rs10749138
	T
	C
	0.51 
	0.0035 
	0.0007 
	9.90E-07
	339926
	DurationLong
	Lifespan

	rs10241415
	A
	G
	0.34 
	0.0040 
	0.0008 
	1.30E-07
	339926
	DurationLong
	Lifespan

	[bookmark: RANGE!A115:H227]rs17374439
	C
	T
	0.80 
	-0.0130 
	0.0013 
	1.20E-22
	403195
	SleepChronotype
	Lifespan

	rs17448682
	C
	T
	0.77 
	-0.0071 
	0.0012 
	8.30E-09
	403195
	SleepChronotype
	Lifespan

	rs3767240
	T
	C
	0.62 
	-0.0073 
	0.0011 
	7.30E-12
	403195
	SleepChronotype
	Lifespan

	rs12140153
	G
	T
	0.90 
	0.0114 
	0.0018 
	4.80E-10
	403195
	SleepChronotype
	Lifespan

	rs7547493
	A
	G
	0.82 
	-0.0136 
	0.0014 
	2.50E-23
	403195
	SleepChronotype
	Lifespan

	rs11588913
	G
	A
	0.60 
	0.0059 
	0.0011 
	2.50E-08
	403195
	SleepChronotype
	Lifespan

	rs72720396
	A
	G
	0.77 
	-0.0101 
	0.0013 
	5.30E-16
	403195
	SleepChronotype
	Lifespan

	rs6656331
	C
	T
	0.48 
	0.0064 
	0.0011 
	1.50E-09
	403195
	SleepChronotype
	Lifespan

	rs17575798
	G
	A
	0.81 
	0.0092 
	0.0013 
	7.80E-12
	403195
	SleepChronotype
	Lifespan

	rs6537834
	T
	C
	0.39 
	-0.0059 
	0.0011 
	3.50E-08
	403195
	SleepChronotype
	Lifespan

	rs11587758
	G
	A
	0.60 
	-0.0081 
	0.0011 
	3.80E-14
	403195
	SleepChronotype
	Lifespan

	rs75650221
	C
	T
	0.96 
	-0.0152 
	0.0028 
	3.30E-08
	403195
	SleepChronotype
	Lifespan

	rs1144566
	T
	C
	0.03 
	0.0399 
	0.0031 
	2.80E-38
	403195
	SleepChronotype
	Lifespan

	rs10196909
	C
	A
	0.48 
	0.0075 
	0.0011 
	6.20E-13
	403195
	SleepChronotype
	Lifespan

	rs786406
	A
	G
	0.30 
	-0.0077 
	0.0012 
	1.00E-11
	403195
	SleepChronotype
	Lifespan

	rs10495976
	A
	T
	0.61 
	-0.0066 
	0.0011 
	8.00E-10
	403195
	SleepChronotype
	Lifespan

	rs17463545
	C
	T
	0.92 
	-0.0121 
	0.0019 
	4.40E-10
	403195
	SleepChronotype
	Lifespan

	rs778147
	C
	A
	0.37 
	0.0070 
	0.0011 
	4.60E-10
	403195
	SleepChronotype
	Lifespan

	rs6744983
	G
	T
	0.62 
	-0.0059 
	0.0011 
	4.90E-08
	403195
	SleepChronotype
	Lifespan

	rs10520176
	T
	C
	0.50 
	0.0078 
	0.0011 
	2.00E-13
	403195
	SleepChronotype
	Lifespan

	rs28380327
	A
	T
	0.63 
	0.0068 
	0.0011 
	7.80E-10
	403195
	SleepChronotype
	Lifespan

	rs1947198
	C
	T
	0.88 
	-0.0093 
	0.0016 
	3.20E-09
	403195
	SleepChronotype
	Lifespan

	rs77008212
	A
	G
	0.91 
	0.0193 
	0.0019 
	1.10E-24
	403195
	SleepChronotype
	Lifespan

	rs114870822
	G
	A
	0.99 
	-0.0254 
	0.0047 
	3.40E-08
	403195
	SleepChronotype
	Lifespan

	rs34581681
	G
	A
	0.84 
	0.0081 
	0.0014 
	4.20E-08
	403195
	SleepChronotype
	Lifespan

	rs149611468
	T
	C
	0.99 
	0.0281 
	0.0049 
	1.30E-08
	403195
	SleepChronotype
	Lifespan

	rs13059636
	A
	G
	0.53 
	-0.0074 
	0.0011 
	3.50E-12
	403195
	SleepChronotype
	Lifespan

	rs115774037
	T
	C
	0.97 
	-0.0184 
	0.0033 
	3.50E-08
	403195
	SleepChronotype
	Lifespan

	rs11712056
	T
	C
	0.56 
	0.0075 
	0.0011 
	3.70E-12
	403195
	SleepChronotype
	Lifespan

	rs60194061
	G
	A
	0.73 
	-0.0076 
	0.0012 
	8.60E-11
	403195
	SleepChronotype
	Lifespan

	rs957501
	T
	A
	0.34 
	0.0062 
	0.0011 
	3.00E-08
	403195
	SleepChronotype
	Lifespan

	rs13065394
	G
	T
	0.71 
	0.0070 
	0.0012 
	2.20E-09
	403195
	SleepChronotype
	Lifespan

	rs2102506
	G
	A
	0.36 
	0.0069 
	0.0011 
	8.30E-10
	403195
	SleepChronotype
	Lifespan

	rs3850174
	T
	A
	0.74 
	0.0075 
	0.0012 
	1.40E-09
	403195
	SleepChronotype
	Lifespan

	rs2239626
	T
	C
	0.70 
	-0.0079 
	0.0011 
	5.00E-12
	403195
	SleepChronotype
	Lifespan

	rs34627176
	G
	A
	0.79 
	-0.0070 
	0.0013 
	3.60E-08
	403195
	SleepChronotype
	Lifespan

	rs231398
	G
	A
	0.84 
	0.0083 
	0.0014 
	5.80E-09
	403195
	SleepChronotype
	Lifespan

	rs28634184
	C
	T
	0.75 
	0.0070 
	0.0012 
	1.30E-08
	403195
	SleepChronotype
	Lifespan

	rs7691121
	C
	G
	0.77 
	0.0080 
	0.0012 
	1.00E-10
	403195
	SleepChronotype
	Lifespan

	rs4339281
	A
	G
	0.87 
	0.0092 
	0.0016 
	5.30E-09
	403195
	SleepChronotype
	Lifespan

	rs4241964
	T
	G
	0.53 
	-0.0076 
	0.0011 
	7.20E-13
	403195
	SleepChronotype
	Lifespan

	rs10067113
	C
	T
	0.38 
	-0.0066 
	0.0011 
	2.50E-09
	403195
	SleepChronotype
	Lifespan

	rs7701529
	A
	T
	0.24 
	-0.0070 
	0.0012 
	1.70E-08
	403195
	SleepChronotype
	Lifespan

	rs34875688
	T
	A
	0.77 
	0.0075 
	0.0013 
	1.10E-09
	403195
	SleepChronotype
	Lifespan

	rs12055234
	G
	A
	0.67 
	-0.0064 
	0.0011 
	1.50E-08
	403195
	SleepChronotype
	Lifespan

	rs1027742
	A
	G
	0.74 
	0.0072 
	0.0012 
	3.60E-09
	403195
	SleepChronotype
	Lifespan

	rs2910032
	C
	T
	0.48 
	-0.0079 
	0.0011 
	1.10E-13
	403195
	SleepChronotype
	Lifespan

	rs7735794
	G
	A
	0.78 
	-0.0074 
	0.0013 
	4.50E-08
	403195
	SleepChronotype
	Lifespan

	rs9369915
	G
	A
	0.69 
	-0.0087 
	0.0012 
	3.00E-14
	403195
	SleepChronotype
	Lifespan

	rs2842638
	T
	G
	0.58 
	0.0072 
	0.0011 
	1.90E-11
	403195
	SleepChronotype
	Lifespan

	rs2653343
	T
	A
	0.21 
	0.0144 
	0.0013 
	5.20E-29
	403195
	SleepChronotype
	Lifespan

	rs60616179
	A
	G
	0.95 
	0.0132 
	0.0023 
	9.20E-09
	403195
	SleepChronotype
	Lifespan

	rs520954
	A
	G
	0.67 
	-0.0099 
	0.0011 
	1.60E-18
	403195
	SleepChronotype
	Lifespan

	rs9365769
	A
	G
	0.44 
	0.0062 
	0.0011 
	7.30E-09
	403195
	SleepChronotype
	Lifespan

	rs1494185
	G
	A
	0.73 
	0.0067 
	0.0012 
	1.10E-08
	403195
	SleepChronotype
	Lifespan

	rs12669911
	A
	C
	0.38 
	-0.0069 
	0.0011 
	1.80E-10
	403195
	SleepChronotype
	Lifespan

	rs6967481
	C
	T
	0.50 
	-0.0070 
	0.0011 
	1.90E-11
	403195
	SleepChronotype
	Lifespan

	rs7785344
	T
	C
	0.42 
	-0.0059 
	0.0011 
	2.60E-08
	403195
	SleepChronotype
	Lifespan

	rs202157
	C
	T
	0.30 
	0.0093 
	0.0012 
	1.30E-15
	403195
	SleepChronotype
	Lifespan

	rs1524472
	A
	G
	0.44 
	0.0059 
	0.0011 
	2.10E-08
	403195
	SleepChronotype
	Lifespan

	rs13269289
	G
	A
	0.67 
	-0.0065 
	0.0011 
	5.50E-09
	403195
	SleepChronotype
	Lifespan

	rs11786306
	G
	C
	0.65 
	-0.0068 
	0.0011 
	7.00E-10
	403195
	SleepChronotype
	Lifespan

	rs13255030
	A
	G
	0.59 
	0.0061 
	0.0011 
	1.50E-08
	403195
	SleepChronotype
	Lifespan

	rs7001604
	T
	C
	0.61 
	-0.0075 
	0.0011 
	7.30E-12
	403195
	SleepChronotype
	Lifespan

	rs2609589
	T
	C
	0.15 
	-0.0084 
	0.0015 
	3.60E-08
	403195
	SleepChronotype
	Lifespan

	rs769066
	T
	C
	0.82 
	-0.0077 
	0.0014 
	1.90E-08
	403195
	SleepChronotype
	Lifespan

	rs4321976
	T
	C
	0.78 
	0.0077 
	0.0013 
	8.70E-10
	403195
	SleepChronotype
	Lifespan

	rs1470764
	G
	A
	0.39 
	0.0067 
	0.0011 
	5.90E-10
	403195
	SleepChronotype
	Lifespan

	rs12682033
	T
	C
	0.24 
	0.0082 
	0.0012 
	6.10E-11
	403195
	SleepChronotype
	Lifespan

	rs10976942
	C
	A
	0.92 
	-0.0116 
	0.0019 
	1.00E-09
	403195
	SleepChronotype
	Lifespan

	rs308521
	T
	C
	0.60 
	0.0065 
	0.0011 
	1.50E-09
	403195
	SleepChronotype
	Lifespan

	rs62553781
	C
	T
	0.97 
	0.0194 
	0.0029 
	3.00E-11
	403195
	SleepChronotype
	Lifespan

	rs10123584
	G
	A
	0.29 
	0.0063 
	0.0012 
	4.00E-08
	403195
	SleepChronotype
	Lifespan

	rs10818834
	T
	C
	0.73 
	0.0076 
	0.0012 
	4.20E-10
	403195
	SleepChronotype
	Lifespan

	rs34619169
	G
	A
	0.69 
	-0.0064 
	0.0011 
	1.50E-08
	403195
	SleepChronotype
	Lifespan

	rs28458909
	C
	T
	0.88 
	0.0158 
	0.0016 
	4.70E-23
	403195
	SleepChronotype
	Lifespan

	rs2893787
	G
	A
	0.26 
	0.0068 
	0.0012 
	3.50E-08
	403195
	SleepChronotype
	Lifespan

	rs4752593
	G
	C
	0.37 
	0.0062 
	0.0011 
	9.80E-09
	403195
	SleepChronotype
	Lifespan

	rs6599694
	G
	T
	0.66 
	0.0062 
	0.0011 
	2.10E-08
	403195
	SleepChronotype
	Lifespan

	rs72632979
	A
	G
	0.83 
	0.0081 
	0.0014 
	4.00E-09
	403195
	SleepChronotype
	Lifespan

	rs10501087
	T
	C
	0.80 
	-0.0081 
	0.0013 
	5.40E-10
	403195
	SleepChronotype
	Lifespan

	rs532395
	C
	T
	0.70 
	-0.0063 
	0.0012 
	2.30E-08
	403195
	SleepChronotype
	Lifespan

	rs11032362
	G
	A
	0.91 
	-0.0158 
	0.0018 
	7.30E-18
	403195
	SleepChronotype
	Lifespan

	rs11229543
	G
	A
	0.76 
	0.0079 
	0.0012 
	1.10E-10
	403195
	SleepChronotype
	Lifespan

	rs4936291
	A
	G
	0.61 
	-0.0065 
	0.0011 
	9.40E-09
	403195
	SleepChronotype
	Lifespan

	rs73606718
	G
	A
	0.88 
	0.0094 
	0.0016 
	5.70E-09
	403195
	SleepChronotype
	Lifespan

	rs2467109
	T
	A
	0.72 
	-0.0065 
	0.0012 
	3.90E-08
	403195
	SleepChronotype
	Lifespan

	rs7302062
	T
	C
	0.55 
	0.0074 
	0.0011 
	5.20E-12
	403195
	SleepChronotype
	Lifespan

	rs11174781
	T
	C
	0.88 
	0.0111 
	0.0016 
	3.90E-12
	403195
	SleepChronotype
	Lifespan

	rs7959983
	T
	C
	0.60 
	-0.0075 
	0.0011 
	4.70E-12
	403195
	SleepChronotype
	Lifespan

	rs7304278
	A
	G
	0.27 
	-0.0077 
	0.0012 
	9.60E-11
	403195
	SleepChronotype
	Lifespan

	rs9597241
	A
	C
	0.81 
	0.0076 
	0.0014 
	2.70E-08
	403195
	SleepChronotype
	Lifespan

	rs9573971
	A
	G
	0.97 
	0.0254 
	0.0029 
	4.90E-18
	403195
	SleepChronotype
	Lifespan

	rs11841335
	G
	A
	0.75 
	0.0066 
	0.0012 
	4.00E-08
	403195
	SleepChronotype
	Lifespan

	rs10149448
	A
	G
	0.60 
	0.0064 
	0.0011 
	5.60E-09
	403195
	SleepChronotype
	Lifespan

	rs10148448
	G
	A
	0.75 
	-0.0066 
	0.0012 
	5.00E-08
	403195
	SleepChronotype
	Lifespan

	rs12927162
	A
	G
	0.72 
	0.0108 
	0.0012 
	2.00E-20
	403195
	SleepChronotype
	Lifespan

	rs17822102
	A
	G
	0.66 
	-0.0070 
	0.0011 
	1.30E-10
	403195
	SleepChronotype
	Lifespan

	rs11645898
	T
	C
	0.83 
	0.0084 
	0.0014 
	1.80E-09
	403195
	SleepChronotype
	Lifespan

	rs2518022
	T
	C
	0.08 
	0.0147 
	0.0019 
	7.60E-15
	403195
	SleepChronotype
	Lifespan

	rs3760185
	C
	T
	0.75 
	0.0087 
	0.0012 
	2.10E-12
	403195
	SleepChronotype
	Lifespan

	rs72829936
	G
	A
	0.84 
	-0.0083 
	0.0014 
	5.50E-09
	403195
	SleepChronotype
	Lifespan

	rs35653190
	C
	T
	0.77 
	0.0071 
	0.0013 
	2.00E-08
	403195
	SleepChronotype
	Lifespan

	rs17682747
	G
	A
	0.77 
	-0.0072 
	0.0013 
	8.70E-09
	403195
	SleepChronotype
	Lifespan

	rs2949923
	A
	G
	0.54 
	-0.0062 
	0.0011 
	4.20E-09
	403195
	SleepChronotype
	Lifespan

	rs1013987
	T
	C
	0.41 
	-0.0063 
	0.0011 
	4.50E-09
	403195
	SleepChronotype
	Lifespan

	rs4419127
	A
	G
	0.66 
	0.0080 
	0.0011 
	5.70E-13
	403195
	SleepChronotype
	Lifespan

	rs12969848
	C
	T
	0.47 
	-0.0085 
	0.0011 
	2.60E-15
	403195
	SleepChronotype
	Lifespan

	rs11670534
	C
	T
	0.83 
	0.0077 
	0.0014 
	4.70E-08
	403195
	SleepChronotype
	Lifespan

	rs78095690
	T
	C
	0.56 
	-0.0065 
	0.0011 
	1.10E-09
	403195
	SleepChronotype
	Lifespan

	rs2072727
	T
	C
	0.44 
	0.0065 
	0.0011 
	5.60E-10
	403195
	SleepChronotype
	Lifespan

	rs139911
	C
	T
	0.42 
	0.0088 
	0.0011 
	2.20E-16
	403195
	SleepChronotype
	Lifespan

	rs4822107
	G
	A
	0.49 
	-0.0065 
	0.0011 
	8.70E-10
	403195
	SleepChronotype
	Lifespan

	[bookmark: RANGE!A228:H238]rs77217059
	A
	G
	0.15 
	-0.0412 
	0.0072 
	1.27E-08
	379773
	Insomnia
	Lifespan

	rs11693221
	T
	C
	0.04 
	0.1231 
	0.0126 
	1.86E-22
	377767
	Insomnia
	Lifespan

	rs6714679
	C
	T
	0.37 
	-0.0293 
	0.0053 
	3.35E-08
	381594
	Insomnia
	Lifespan

	rs1456193
	T
	C
	0.18 
	-0.0372 
	0.0067 
	2.40E-08
	384257
	Insomnia
	Lifespan

	rs77960
	A
	G
	0.33 
	0.0334 
	0.0054 
	8.82E-10
	383024
	Insomnia
	Lifespan

	rs6938026
	G
	A
	0.21 
	0.0373 
	0.0062 
	1.70E-09
	385631
	Insomnia
	Lifespan

	rs370771
	G
	T
	0.45 
	-0.0345 
	0.0051 
	1.54E-11
	385767
	Insomnia
	Lifespan

	rs9576155
	A
	G
	0.34 
	0.0315 
	0.0054 
	8.00E-09
	383478
	Insomnia
	Lifespan

	rs4986172
	T
	C
	0.34 
	0.0373 
	0.0054 
	4.52E-12
	386988
	Insomnia
	Lifespan

	rs524859
	A
	G
	0.36 
	-0.0308 
	0.0053 
	6.83E-09
	386988
	Insomnia
	Lifespan

	rs6561715
	T
	A
	0.37 
	0.0373 
	0.0053 
	3.67E-12
	381990
	Insomnia
	Lifespan







Table 3. Genetical instrumental variables used in the MVMR analysis
	
	
	
	DurationShort
	Chronotype
	Insomnia

	[bookmark: RANGE!A2:L142]SNP
	A1
	A2
	Beta
	SE
	P
	Beta
	SE
	P
	Beta
	SE
	P

	rs10067113
	C
	T
	0.0004 
	0.0010 
	6.40E-01
	-0.0066 
	0.0011 
	2.50E-09
	0.0050 
	0.0053 
	3.20E-01

	rs10123584
	G
	A
	-0.0005 
	0.0011 
	6.30E-01
	0.0063 
	0.0012 
	4.00E-08
	0.0020 
	0.0056 
	6.87E-01

	rs1013987
	T
	C
	-0.0013 
	0.0010 
	1.90E-01
	-0.0063 
	0.0011 
	4.50E-09
	0.0030 
	0.0052 
	5.10E-01

	rs10148448
	G
	A
	0.0020 
	0.0011 
	7.60E-02
	-0.0066 
	0.0012 
	5.00E-08
	-0.0030 
	0.0059 
	6.36E-01

	rs10149448
	A
	G
	-0.0016 
	0.0010 
	9.60E-02
	0.0064 
	0.0011 
	5.60E-09
	0.0030 
	0.0052 
	5.70E-01

	rs10196909
	C
	A
	0.0018 
	0.0010 
	6.60E-02
	0.0075 
	0.0011 
	6.20E-13
	-0.0061 
	0.0051 
	2.27E-01

	rs1027742
	A
	G
	0.0019 
	0.0011 
	8.10E-02
	0.0072 
	0.0012 
	3.60E-09
	0.0117 
	0.0058 
	4.55E-02

	rs10495976
	A
	T
	0.0002 
	0.0010 
	8.00E-01
	-0.0066 
	0.0011 
	8.00E-10
	0.0056 
	0.0053 
	2.89E-01

	rs10501087
	T
	C
	-0.0006 
	0.0012 
	6.10E-01
	-0.0081 
	0.0013 
	5.40E-10
	-0.0149 
	0.0063 
	1.60E-02

	rs10520176
	T
	C
	0.0022 
	0.0010 
	2.10E-02
	0.0078 
	0.0011 
	2.00E-13
	-0.0118 
	0.0051 
	2.09E-02

	rs10818834
	T
	C
	-0.0018 
	0.0011 
	1.20E-01
	0.0076 
	0.0012 
	4.20E-10
	-0.0090 
	0.0058 
	1.20E-01

	rs10976942
	C
	A
	0.0036 
	0.0017 
	4.00E-02
	-0.0116 
	0.0019 
	1.00E-09
	0.0033 
	0.0092 
	7.22E-01

	rs11032362
	G
	A
	0.0005 
	0.0017 
	7.30E-01
	-0.0158 
	0.0018 
	7.30E-18
	-0.0040 
	0.0088 
	6.77E-01

	rs11174781
	T
	C
	0.0015 
	0.0015 
	3.00E-01
	0.0111 
	0.0016 
	3.90E-12
	0.0000 
	0.0078 
	9.90E-01

	rs11229543
	G
	A
	0.0009 
	0.0011 
	4.60E-01
	0.0079 
	0.0012 
	1.10E-10
	0.0095 
	0.0060 
	1.11E-01

	rs1144566
	T
	C
	0.0012 
	0.0028 
	6.70E-01
	0.0399 
	0.0031 
	2.80E-38
	0.0159 
	0.0149 
	2.71E-01

	rs114870822
	G
	A
	-0.0036 
	0.0043 
	4.00E-01
	-0.0254 
	0.0047 
	3.40E-08
	-0.0227 
	0.0225 
	3.12E-01

	rs115774037
	T
	C
	-0.0039 
	0.0030 
	1.90E-01
	-0.0184 
	0.0033 
	3.50E-08
	0.0004 
	0.0160 
	9.78E-01

	rs11587758
	G
	A
	0.0005 
	0.0010 
	6.30E-01
	-0.0081 
	0.0011 
	3.80E-14
	0.0093 
	0.0052 
	7.25E-02

	rs11588913
	G
	A
	0.0010 
	0.0010 
	3.10E-01
	0.0059 
	0.0011 
	2.50E-08
	0.0048 
	0.0052 
	3.57E-01

	rs11645898
	T
	C
	-0.0001 
	0.0013 
	8.90E-01
	0.0084 
	0.0014 
	1.80E-09
	-0.0060 
	0.0068 
	3.99E-01

	rs11670534
	C
	T
	-0.0007 
	0.0013 
	6.00E-01
	0.0077 
	0.0014 
	4.70E-08
	0.0151 
	0.0069 
	2.88E-02

	rs11693221
	C
	T
	-0.0046 
	0.0023 
	5.00E-02
	0.0107 
	0.0026 
	1.60E-05
	-0.1231 
	0.0126 
	1.86E-22

	rs11712056
	T
	C
	-0.0021 
	0.0010 
	2.70E-02
	0.0075 
	0.0011 
	3.70E-12
	-0.0129 
	0.0051 
	1.06E-02

	rs11763750
	G
	A
	0.0072 
	0.0012 
	5.10E-09
	0.0011 
	0.0014 
	4.20E-01
	0.0233 
	0.0066 
	3.80E-04

	rs11786306
	G
	C
	0.0014 
	0.0010 
	1.80E-01
	-0.0068 
	0.0011 
	7.00E-10
	-0.0030 
	0.0054 
	5.68E-01

	rs11841335
	G
	A
	0.0007 
	0.0011 
	5.60E-01
	0.0066 
	0.0012 
	4.00E-08
	-0.0080 
	0.0059 
	1.75E-01

	rs12055234
	G
	A
	-0.0026 
	0.0010 
	8.70E-03
	-0.0064 
	0.0011 
	1.50E-08
	-0.0305 
	0.0054 
	1.71E-08

	rs12140153
	G
	T
	0.0023 
	0.0017 
	1.80E-01
	0.0114 
	0.0018 
	4.80E-10
	0.0151 
	0.0092 
	1.01E-01

	rs1229762
	C
	T
	-0.0072 
	0.0010 
	1.00E-12
	-0.0041 
	0.0011 
	5.00E-04
	-0.0246 
	0.0054 
	5.24E-06

	rs12518468
	T
	C
	-0.0059 
	0.0010 
	8.50E-09
	0.0033 
	0.0011 
	2.20E-03
	-0.0060 
	0.0054 
	2.46E-01

	rs12567114
	G
	A
	0.0063 
	0.0011 
	4.10E-09
	-0.0031 
	0.0012 
	1.20E-02
	0.0031 
	0.0057 
	5.92E-01

	rs12661667
	C
	T
	-0.0060 
	0.0011 
	2.80E-08
	0.0050 
	0.0012 
	2.20E-05
	-0.0100 
	0.0058 
	7.48E-02

	rs12669911
	A
	C
	-0.0016 
	0.0010 
	1.00E-01
	-0.0069 
	0.0011 
	1.80E-10
	0.0040 
	0.0053 
	4.00E-01

	rs12682033
	T
	C
	-0.0029 
	0.0011 
	9.00E-03
	0.0082 
	0.0012 
	6.10E-11
	-0.0173 
	0.0060 
	4.00E-03

	rs12927162
	A
	G
	-0.0027 
	0.0011 
	1.10E-02
	0.0108 
	0.0012 
	2.00E-20
	-0.0070 
	0.0057 
	2.08E-01

	rs12969848
	C
	T
	0.0003 
	0.0010 
	7.60E-01
	-0.0085 
	0.0011 
	2.60E-15
	-0.0080 
	0.0051 
	1.18E-01

	rs13059636
	A
	G
	0.0007 
	0.0010 
	4.50E-01
	-0.0074 
	0.0011 
	3.50E-12
	-0.0060 
	0.0052 
	2.70E-01

	rs13065394
	G
	T
	-0.0007 
	0.0011 
	5.30E-01
	0.0070 
	0.0012 
	2.20E-09
	0.0002 
	0.0056 
	9.74E-01

	rs13107325
	C
	T
	-0.0133 
	0.0018 
	2.50E-13
	-0.0033 
	0.0020 
	9.00E-02
	-0.0257 
	0.0096 
	6.60E-03

	rs13255030
	A
	G
	-0.0003 
	0.0010 
	8.00E-01
	0.0061 
	0.0011 
	1.50E-08
	-0.0010 
	0.0052 
	8.45E-01

	rs13269289
	G
	A
	0.0005 
	0.0010 
	5.90E-01
	-0.0065 
	0.0011 
	5.50E-09
	-0.0080 
	0.0055 
	1.63E-01

	rs139911
	C
	T
	-0.0012 
	0.0010 
	2.30E-01
	0.0088 
	0.0011 
	2.20E-16
	0.0020 
	0.0052 
	7.71E-01

	rs1456193
	T
	C
	-0.0032 
	0.0012 
	1.20E-02
	0.0008 
	0.0014 
	5.80E-01
	-0.0372 
	0.0067 
	2.40E-08

	rs1470764
	G
	A
	-0.0001 
	0.0010 
	8.80E-01
	0.0067 
	0.0011 
	5.90E-10
	0.0000 
	0.0052 
	9.75E-01

	rs1494185
	G
	A
	0.0002 
	0.0011 
	8.30E-01
	0.0067 
	0.0012 
	1.10E-08
	-0.0020 
	0.0057 
	6.80E-01

	rs149611468
	T
	C
	-0.0026 
	0.0045 
	5.80E-01
	0.0281 
	0.0049 
	1.30E-08
	-0.0218 
	0.0244 
	3.84E-01

	rs1524472
	A
	G
	0.0002 
	0.0010 
	7.90E-01
	0.0059 
	0.0011 
	2.10E-08
	0.0020 
	0.0051 
	7.59E-01

	rs1607227
	G
	T
	0.0064 
	0.0011 
	1.50E-09
	-0.0013 
	0.0012 
	2.90E-01
	0.0119 
	0.0056 
	3.46E-02

	rs17005118
	G
	A
	-0.0065 
	0.0011 
	2.50E-09
	0.0014 
	0.0012 
	3.10E-01
	-0.0266 
	0.0058 
	2.85E-06

	rs17374439
	C
	T
	-0.0005 
	0.0012 
	7.00E-01
	-0.0130 
	0.0013 
	1.20E-22
	0.0024 
	0.0064 
	7.03E-01

	rs17388803
	A
	C
	-0.0098 
	0.0016 
	6.50E-10
	0.0024 
	0.0017 
	1.80E-01
	-0.0178 
	0.0085 
	3.76E-02

	rs17448682
	C
	T
	0.0028 
	0.0011 
	1.40E-02
	-0.0071 
	0.0012 
	8.30E-09
	-0.0040 
	0.0060 
	5.31E-01

	rs17463545
	C
	T
	-0.0040 
	0.0018 
	2.60E-02
	-0.0121 
	0.0019 
	4.40E-10
	0.0002 
	0.0094 
	9.82E-01

	rs17575798
	G
	A
	0.0007 
	0.0012 
	6.00E-01
	0.0092 
	0.0013 
	7.80E-12
	0.0014 
	0.0064 
	8.33E-01

	rs17682747
	G
	A
	0.0000 
	0.0011 
	9.80E-01
	-0.0072 
	0.0013 
	8.70E-09
	0.0181 
	0.0061 
	2.85E-03

	rs17822102
	A
	G
	0.0003 
	0.0010 
	7.90E-01
	-0.0070 
	0.0011 
	1.30E-10
	0.0111 
	0.0054 
	3.82E-02

	rs1947198
	C
	T
	-0.0014 
	0.0015 
	3.60E-01
	-0.0093 
	0.0016 
	3.20E-09
	-0.0020 
	0.0078 
	7.56E-01

	rs2014830
	C
	T
	0.0058 
	0.0011 
	2.70E-08
	-0.0019 
	0.0012 
	1.10E-01
	0.0259 
	0.0056 
	3.92E-06

	rs202157
	C
	T
	0.0026 
	0.0011 
	1.30E-02
	0.0093 
	0.0012 
	1.30E-15
	0.0119 
	0.0056 
	2.87E-02

	rs205024
	C
	T
	0.0055 
	0.0010 
	2.70E-08
	-0.0022 
	0.0011 
	4.90E-02
	0.0118 
	0.0052 
	2.43E-02

	rs2072727
	T
	C
	-0.0041 
	0.0010 
	2.30E-05
	0.0065 
	0.0011 
	5.60E-10
	-0.0112 
	0.0051 
	3.02E-02

	rs2102506
	G
	A
	-0.0022 
	0.0010 
	3.40E-02
	0.0069 
	0.0011 
	8.30E-10
	-0.0102 
	0.0054 
	6.15E-02

	rs2239626
	T
	C
	0.0010 
	0.0010 
	3.10E-01
	-0.0079 
	0.0011 
	5.00E-12
	0.0010 
	0.0056 
	8.60E-01

	rs231398
	G
	A
	-0.0012 
	0.0013 
	3.50E-01
	0.0083 
	0.0014 
	5.80E-09
	0.0004 
	0.0070 
	9.53E-01

	rs2467109
	T
	A
	0.0019 
	0.0011 
	6.20E-02
	-0.0065 
	0.0012 
	3.90E-08
	-0.0040 
	0.0057 
	4.67E-01

	rs2518022
	T
	C
	-0.0019 
	0.0017 
	2.80E-01
	0.0147 
	0.0019 
	7.60E-15
	-0.0083 
	0.0091 
	3.60E-01

	rs2653343
	T
	A
	0.0048 
	0.0012 
	3.70E-05
	0.0144 
	0.0013 
	5.20E-29
	0.0208 
	0.0062 
	9.96E-04

	rs2820313
	A
	G
	-0.0060 
	0.0010 
	2.30E-09
	0.0047 
	0.0011 
	1.90E-05
	-0.0169 
	0.0054 
	1.87E-03

	rs28380327
	A
	T
	0.0018 
	0.0010 
	7.30E-02
	0.0068 
	0.0011 
	7.80E-10
	0.0155 
	0.0053 
	3.20E-03

	rs2842638
	T
	G
	-0.0026 
	0.0010 
	9.00E-03
	0.0072 
	0.0011 
	1.90E-11
	0.0023 
	0.0053 
	6.64E-01

	rs28634184
	C
	T
	0.0017 
	0.0011 
	1.30E-01
	0.0070 
	0.0012 
	1.30E-08
	0.0072 
	0.0059 
	2.17E-01

	rs2863957
	C
	A
	0.0102 
	0.0012 
	2.60E-18
	0.0010 
	0.0013 
	4.40E-01
	0.0182 
	0.0062 
	3.22E-03

	rs2893787
	G
	A
	-0.0013 
	0.0011 
	2.60E-01
	0.0068 
	0.0012 
	3.50E-08
	0.0119 
	0.0058 
	4.12E-02

	rs2910032
	C
	T
	-0.0031 
	0.0010 
	1.40E-03
	-0.0079 
	0.0011 
	1.10E-13
	0.0000 
	0.0051 
	9.50E-01

	rs2949923
	A
	G
	-0.0006 
	0.0010 
	5.50E-01
	-0.0062 
	0.0011 
	4.20E-09
	-0.0109 
	0.0051 
	3.69E-02

	rs308521
	T
	C
	-0.0015 
	0.0010 
	1.30E-01
	0.0065 
	0.0011 
	1.50E-09
	0.0079 
	0.0052 
	1.31E-01

	rs34581681
	G
	A
	0.0007 
	0.0013 
	5.70E-01
	0.0081 
	0.0014 
	4.20E-08
	-0.0040 
	0.0070 
	5.28E-01

	rs34619169
	G
	A
	0.0005 
	0.0010 
	6.40E-01
	-0.0064 
	0.0011 
	1.50E-08
	0.0048 
	0.0055 
	3.89E-01

	rs34627176
	G
	A
	0.0016 
	0.0012 
	1.70E-01
	-0.0070 
	0.0013 
	3.60E-08
	0.0022 
	0.0063 
	7.30E-01

	rs34875688
	T
	A
	0.0022 
	0.0011 
	5.10E-02
	0.0075 
	0.0013 
	1.10E-09
	0.0048 
	0.0061 
	4.22E-01

	rs35653190
	C
	T
	-0.0008 
	0.0012 
	5.10E-01
	0.0071 
	0.0013 
	2.00E-08
	-0.0169 
	0.0061 
	6.41E-03

	rs370771
	G
	T
	-0.0011 
	0.0010 
	2.70E-01
	-0.0009 
	0.0011 
	4.80E-01
	-0.0345 
	0.0051 
	1.54E-11

	rs3760185
	C
	T
	0.0010 
	0.0011 
	3.90E-01
	0.0087 
	0.0012 
	2.10E-12
	-0.0100 
	0.0060 
	9.34E-02

	rs3767240
	T
	C
	-0.0012 
	0.0010 
	2.20E-01
	-0.0073 
	0.0011 
	7.30E-12
	-0.0060 
	0.0052 
	2.85E-01

	rs3776864
	A
	C
	0.0057 
	0.0010 
	1.70E-08
	-0.0006 
	0.0011 
	5.90E-01
	0.0227 
	0.0054 
	3.06E-05

	rs3850174
	T
	A
	0.0002 
	0.0011 
	8.90E-01
	0.0075 
	0.0012 
	1.40E-09
	-0.0020 
	0.0059 
	7.10E-01

	rs4241964
	T
	G
	-0.0005 
	0.0010 
	6.30E-01
	-0.0076 
	0.0011 
	7.20E-13
	-0.0109 
	0.0051 
	3.04E-02

	rs4321976
	T
	C
	-0.0023 
	0.0012 
	4.20E-02
	0.0077 
	0.0013 
	8.70E-10
	-0.0129 
	0.0061 
	2.95E-02

	rs4339281
	A
	G
	0.0009 
	0.0014 
	5.30E-01
	0.0092 
	0.0016 
	5.30E-09
	-0.0149 
	0.0076 
	5.45E-02

	rs4419127
	A
	G
	-0.0006 
	0.0010 
	5.50E-01
	0.0080 
	0.0011 
	5.70E-13
	-0.0010 
	0.0054 
	7.93E-01

	rs4585442
	A
	G
	-0.0063 
	0.0010 
	8.10E-10
	0.0023 
	0.0011 
	4.80E-02
	-0.0257 
	0.0055 
	3.09E-06

	rs4752593
	G
	C
	0.0009 
	0.0010 
	3.90E-01
	0.0062 
	0.0011 
	9.80E-09
	0.0010 
	0.0053 
	9.20E-01

	rs4822107
	G
	A
	0.0007 
	0.0010 
	4.30E-01
	-0.0065 
	0.0011 
	8.70E-10
	0.0040 
	0.0052 
	4.55E-01

	rs4986172
	C
	T
	-0.0034 
	0.0010 
	7.60E-04
	-0.0002 
	0.0011 
	7.70E-01
	-0.0373 
	0.0054 
	4.52E-12

	rs520954
	A
	G
	0.0004 
	0.0010 
	7.60E-01
	-0.0099 
	0.0011 
	1.60E-18
	-0.0040 
	0.0054 
	4.27E-01

	rs524859
	G
	A
	0.0020 
	0.0010 
	5.40E-02
	0.0009 
	0.0011 
	3.60E-01
	0.0308 
	0.0053 
	6.83E-09

	rs532395
	C
	T
	0.0003 
	0.0010 
	7.50E-01
	-0.0063 
	0.0012 
	2.30E-08
	0.0103 
	0.0056 
	6.38E-02

	rs5757675
	G
	T
	0.0065 
	0.0011 
	2.70E-09
	-0.0013 
	0.0012 
	2.90E-01
	0.0100 
	0.0058 
	8.92E-02

	rs59779556
	T
	G
	0.0055 
	0.0010 
	2.00E-08
	-0.0026 
	0.0011 
	9.60E-03
	0.0251 
	0.0051 
	9.47E-07

	rs60194061
	G
	A
	0.0022 
	0.0011 
	4.50E-02
	-0.0076 
	0.0012 
	8.60E-11
	0.0039 
	0.0058 
	4.98E-01

	rs60616179
	A
	G
	-0.0006 
	0.0021 
	8.20E-01
	0.0132 
	0.0023 
	9.20E-09
	0.0062 
	0.0113 
	5.84E-01

	rs60882754
	A
	T
	0.0113 
	0.0020 
	1.80E-08
	0.0028 
	0.0022 
	2.60E-01
	0.0328 
	0.0107 
	2.23E-03

	rs62553781
	C
	T
	0.0014 
	0.0026 
	5.90E-01
	0.0194 
	0.0029 
	3.00E-11
	-0.0060 
	0.0140 
	6.61E-01

	rs6537834
	T
	C
	-0.0008 
	0.0010 
	4.20E-01
	-0.0059 
	0.0011 
	3.50E-08
	-0.0026 
	0.0052 
	6.15E-01

	rs6561715
	T
	A
	0.0044 
	0.0010 
	7.90E-06
	-0.0008 
	0.0011 
	4.80E-01
	0.0373 
	0.0053 
	3.67E-12

	rs6599694
	G
	T
	-0.0008 
	0.0010 
	4.00E-01
	0.0062 
	0.0011 
	2.10E-08
	-0.0070 
	0.0054 
	2.14E-01

	rs6656331
	C
	T
	-0.0012 
	0.0010 
	2.50E-01
	0.0064 
	0.0011 
	1.50E-09
	-0.0032 
	0.0051 
	5.35E-01

	rs6714679
	T
	C
	0.0030 
	0.0010 
	2.70E-03
	-0.0017 
	0.0011 
	1.40E-01
	0.0293 
	0.0053 
	3.35E-08

	rs6744983
	G
	T
	0.0004 
	0.0010 
	6.90E-01
	-0.0059 
	0.0011 
	4.90E-08
	-0.0020 
	0.0052 
	7.02E-01

	rs6938026
	A
	G
	-0.0043 
	0.0012 
	3.20E-04
	-0.0026 
	0.0013 
	3.60E-02
	-0.0373 
	0.0062 
	1.70E-09

	rs6967481
	C
	T
	0.0009 
	0.0010 
	3.40E-01
	-0.0070 
	0.0011 
	1.90E-11
	0.0094 
	0.0051 
	6.52E-02

	rs7001604
	T
	C
	0.0020 
	0.0010 
	3.60E-02
	-0.0075 
	0.0011 
	7.30E-12
	0.0038 
	0.0053 
	4.76E-01

	rs72632979
	A
	G
	-0.0015 
	0.0013 
	2.50E-01
	0.0081 
	0.0014 
	4.00E-09
	0.0015 
	0.0068 
	8.31E-01

	rs72720396
	A
	G
	0.0043 
	0.0011 
	1.60E-04
	-0.0101 
	0.0013 
	5.30E-16
	0.0140 
	0.0061 
	2.09E-02

	rs72829936
	G
	A
	0.0023 
	0.0013 
	7.50E-02
	-0.0083 
	0.0014 
	5.50E-09
	0.0098 
	0.0069 
	1.54E-01

	rs7302062
	T
	C
	-0.0015 
	0.0010 
	1.30E-01
	0.0074 
	0.0011 
	5.20E-12
	0.0015 
	0.0051 
	7.71E-01

	rs7304278
	A
	G
	-0.0014 
	0.0011 
	1.90E-01
	-0.0077 
	0.0012 
	9.60E-11
	-0.0026 
	0.0057 
	6.50E-01

	rs73606718
	G
	A
	0.0032 
	0.0015 
	2.70E-02
	0.0094 
	0.0016 
	5.70E-09
	-0.0070 
	0.0078 
	3.93E-01

	rs7524118
	T
	C
	-0.0058 
	0.0011 
	4.90E-08
	-0.0010 
	0.0012 
	3.60E-01
	-0.0122 
	0.0056 
	3.02E-02

	rs7547493
	A
	G
	-0.0010 
	0.0013 
	4.40E-01
	-0.0136 
	0.0014 
	2.50E-23
	0.0025 
	0.0067 
	7.06E-01

	rs75650221
	C
	T
	-0.0044 
	0.0025 
	7.60E-02
	-0.0152 
	0.0028 
	3.30E-08
	-0.0020 
	0.0133 
	8.70E-01

	rs769066
	T
	C
	-0.0013 
	0.0012 
	2.80E-01
	-0.0077 
	0.0014 
	1.90E-08
	0.0007 
	0.0066 
	9.11E-01

	rs7691121
	C
	G
	-0.0007 
	0.0011 
	5.30E-01
	0.0080 
	0.0012 
	1.00E-10
	-0.0060 
	0.0060 
	2.90E-01

	rs77008212
	A
	G
	0.0009 
	0.0017 
	6.20E-01
	0.0193 
	0.0019 
	1.10E-24
	0.0060 
	0.0091 
	5.10E-01

	rs7701529
	A
	T
	0.0008 
	0.0011 
	4.30E-01
	-0.0070 
	0.0012 
	1.70E-08
	-0.0010 
	0.0060 
	8.65E-01

	rs77217059
	G
	A
	0.0078 
	0.0013 
	6.40E-09
	-0.0005 
	0.0015 
	7.30E-01
	0.0412 
	0.0072 
	1.27E-08

	rs778147
	C
	A
	0.0001 
	0.0010 
	8.70E-01
	0.0070 
	0.0011 
	4.60E-10
	-0.0028 
	0.0053 
	5.93E-01

	rs7785344
	T
	C
	-0.0024 
	0.0010 
	1.30E-02
	-0.0059 
	0.0011 
	2.60E-08
	-0.0134 
	0.0051 
	9.43E-03

	rs77960
	G
	A
	-0.0031 
	0.0010 
	1.90E-03
	-0.0062 
	0.0011 
	2.30E-08
	-0.0334 
	0.0054 
	8.82E-10

	rs78095690
	T
	C
	0.0008 
	0.0010 
	3.40E-01
	-0.0065 
	0.0011 
	1.10E-09
	0.0092 
	0.0052 
	7.36E-02

	rs786406
	A
	G
	-0.0027 
	0.0010 
	8.50E-03
	-0.0077 
	0.0012 
	1.00E-11
	0.0000 
	0.0056 
	9.58E-01

	rs7959983
	T
	C
	-0.0008 
	0.0010 
	4.30E-01
	-0.0075 
	0.0011 
	4.70E-12
	0.0000 
	0.0052 
	9.78E-01

	rs9321171
	C
	T
	0.0054 
	0.0010 
	4.20E-08
	0.0005 
	0.0011 
	6.10E-01
	0.0001 
	0.0051 
	9.81E-01

	rs9365769
	A
	G
	0.0016 
	0.0010 
	1.10E-01
	0.0062 
	0.0011 
	7.30E-09
	0.0129 
	0.0052 
	1.46E-02

	rs9369915
	G
	A
	0.0014 
	0.0010 
	2.00E-01
	-0.0087 
	0.0012 
	3.00E-14
	0.0072 
	0.0056 
	1.93E-01

	rs9573971
	A
	G
	0.0002 
	0.0026 
	9.50E-01
	0.0254 
	0.0029 
	4.90E-18
	0.0054 
	0.0141 
	7.02E-01

	rs957501
	T
	A
	-0.0007 
	0.0010 
	4.60E-01
	0.0062 
	0.0011 
	3.00E-08
	0.0030 
	0.0054 
	5.63E-01

	rs9576155
	G
	A
	-0.0025 
	0.0010 
	1.40E-02
	-0.0022 
	0.0011 
	4.50E-02
	-0.0315 
	0.0054 
	8.00E-09

	rs9597241
	A
	C
	0.0013 
	0.0012 
	3.10E-01
	0.0076 
	0.0014 
	2.70E-08
	-0.0139 
	0.0065 
	2.73E-02






Table S4. Genetical instrumental variables used in the mediation MR analysis
	SNP
	A1
	A2
	Frequency
	Beta
	SE
	P
	N
	Exposure
	outcome

	[bookmark: RANGE!A3:H26]rs7524118
	T
	C
	0.29 
	-0.0058 
	0.0011 
	4.90E-08
	411934
	DurationShort
	Atrial fibrillation

	rs12567114
	G
	A
	0.72 
	0.0063 
	0.0011 
	4.10E-09
	411934
	DurationShort
	Atrial fibrillation

	rs2820313
	A
	G
	0.66 
	-0.0060 
	0.0010 
	2.30E-09
	411934
	DurationShort
	Atrial fibrillation

	rs1380703
	A
	G
	0.62 
	-0.0068 
	0.0010 
	1.60E-11
	411934
	DurationShort
	Atrial fibrillation

	rs2863957
	C
	A
	0.78 
	0.0102 
	0.0012 
	2.60E-18
	411934
	DurationShort
	Atrial fibrillation

	rs2014830
	C
	T
	0.70 
	0.0058 
	0.0011 
	2.70E-08
	411934
	DurationShort
	Atrial fibrillation

	rs17005118
	G
	A
	0.74 
	-0.0065 
	0.0011 
	2.50E-09
	411934
	DurationShort
	Atrial fibrillation

	rs13107325
	C
	T
	0.93 
	-0.0133 
	0.0018 
	2.50E-13
	411934
	DurationShort
	Atrial fibrillation

	rs12518468
	T
	C
	0.67 
	-0.0059 
	0.0010 
	8.50E-09
	411934
	DurationShort
	Atrial fibrillation

	rs3776864
	A
	C
	0.67 
	0.0057 
	0.0010 
	1.70E-08
	411934
	DurationShort
	Atrial fibrillation

	rs4585442
	A
	G
	0.69 
	-0.0063 
	0.0010 
	8.10E-10
	411934
	DurationShort
	Atrial fibrillation

	rs142180737
	T
	C
	0.99 
	-0.0309 
	0.0053 
	4.40E-09
	411934
	DurationShort
	Atrial fibrillation

	rs12661667
	C
	T
	0.74 
	-0.0060 
	0.0011 
	2.80E-08
	411934
	DurationShort
	Atrial fibrillation

	rs9321171
	C
	T
	0.54 
	0.0054 
	0.0010 
	4.20E-08
	411934
	DurationShort
	Atrial fibrillation

	rs11763750
	G
	A
	0.81 
	0.0072 
	0.0012 
	5.10E-09
	411934
	DurationShort
	Atrial fibrillation

	rs1229762
	C
	T
	0.34 
	-0.0072 
	0.0010 
	1.00E-12
	411934
	DurationShort
	Atrial fibrillation

	rs60882754
	A
	T
	0.94 
	0.0113 
	0.0020 
	1.80E-08
	411934
	DurationShort
	Atrial fibrillation

	rs1607227
	G
	T
	0.70 
	0.0064 
	0.0011 
	1.50E-09
	411934
	DurationShort
	Atrial fibrillation

	rs7939345
	T
	G
	0.21 
	0.0065 
	0.0012 
	4.00E-08
	411934
	DurationShort
	Atrial fibrillation

	rs17388803
	A
	C
	0.89 
	-0.0098 
	0.0016 
	6.50E-10
	411934
	DurationShort
	Atrial fibrillation

	rs59779556
	T
	G
	0.55 
	0.0055 
	0.0010 
	2.00E-08
	411934
	DurationShort
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Table S5. Mediation MR results of short sleep duration on BMI, heart failure, atrial fibrillation and any ischemic stroke
	MR Method
	Number of IVs
	F
	β (95%CI)
	P

	Short sleep duration on BMI

	  IVW
	9
	39
	0.24 (0.01 to 0.47)
	0.04

	  Weighted median
	
	
	0.28 (0.02 to 0.54)
	0.03

	  MR-Egger
	
	
	-0.20 (-1.15 to 0.75)
	0.69

	  Weighted mode
	
	
	0.37 (-0.01 to 0.75)
	0.09

	  MR.RAPS
	
	
	0.23 (0.01 to 0.46)
	0.04

	Short sleep duration on Heart failure
	OR (95%CI)
	

	  IVW
	23
	38
	2.11 (1.09 to 4.07)
	0.03

	  Weighted median
	
	
	1.43 (0.64 to 3.19)
	0.38

	  MR-Egger
	
	
	29.33 (1.46 to 589.59)
	0.04

	  Weighted mode
	
	
	1.20 (0.33 to 4.36)
	0.78

	  MR.RAPS
	
	
	1.84 (1.03 to 3.28)
	0.04

	Short sleep duration on Atrial fibrillation
	OR (95%CI)
	

	  IVW
	56
	38
	1.56 (0.89 to 2.72)
	0.12

	  Weighted median
	
	
	1.26 (0.60 to 2.65)
	0.54

	  MR-Egger
	
	
	1.59 (0.14 to 18.16)
	0.71

	  Weighted mode
	
	
	1.08 (0.32 to 3.62)
	0.91

	  MR.RAPS
	
	
	1.55 (0.83 to 2.87)
	0.17

	Short sleep duration on Any ischemic stroke
	OR (95%CI)
	

	  IVW
	64
	38
	1.41 (0.70 to 2.84)
	0.34

	  Weighted median
	
	
	1.30 (0.52 to 3.27)
	0.58

	  MR-Egger
	
	
	3.08 (0.11 to 86.22)
	0.52

	  Weighted mode
	
	
	1.16 (0.21 to 6.40)
	0.86

	  MR.RAPS
	
	
	1.38 (0.66 to 2.87)
	0.39
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