Flexible piecewise linear model for investigating dose-response relationship in meta-analysis: methodology, examples, and comparison
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 Table S1. Sleep duration and risk of all-cause mortality
	id
	author
	rr
	lb
	ub
	dose
	cat
	case
	n
	logrr
	se
	studyt

	1
	Ruesten
	1
	1
	1
	5.5
	0
	162
	9282
	0
	　
	Incidence-rate

	1
	Ruesten
	0.7
	0.6
	0.9
	6.5
	1
	376
	36006
	-0.3147
	0.1105
	Incidence-rate

	1
	Ruesten
	0.8
	0.6
	0.9
	7.5
	2
	790
	78263
	-0.2744
	0.0898
	Incidence-rate

	1
	Ruesten
	0.7
	0.6
	0.9
	8.5
	3
	511
	47561
	-0.3147
	0.1077
	Incidence-rate

	1
	Ruesten
	0.7
	0.6
	0.9
	9.5
	4
	203
	13276
	-0.3011
	0.1188
	Incidence-rate

	2
	Bellavia
	1
	1
	1
	5
	0
	882
	2982
	0
	　
	cum-incidence

	2
	Bellavia
	0.9
	0.8
	1
	6
	1
	2812
	13194
	-0.0834
	0.0495
	cum-incidence

	2
	Bellavia
	0.9
	0.8
	0.9
	7
	2
	4599
	27891
	-0.1625
	0.0421
	cum-incidence

	2
	Bellavia
	0.9
	0.8
	1
	8
	3
	4599
	27891
	-0.1165
	0.046
	cum-incidence

	2
	Bellavia
	1
	0.9
	1.2
	9
	4
	5032
	22972
	0.03922
	0.0536
	cum-incidence

	3
	Breslow
	1
	1
	1
	5.5
	0
	74
	473
	0
	　
	cum-incidence

	3
	Breslow
	0.7
	0.6
	1
	7
	1
	152
	1326
	-0.3147
	0.1303
	cum-incidence

	3
	Breslow
	0.7
	0.5
	0.9
	8
	2
	126
	1137
	-0.3425
	0.1359
	cum-incidence

	3
	Breslow
	0.9
	0.6
	1.3
	9.5
	3
	31
	221
	-0.1054
	0.1969
	cum-incidence

	4
	Burazeri
	1
	1
	1
	5
	0
	22
	128
	0
	　
	cum-incidence

	4
	Burazeri
	1.4
	0.8
	2.4
	7
	1
	97
	526
	0.34359
	0.2698
	cum-incidence

	4
	Burazeri
	2.1
	1.2
	3.7
	9
	2
	43
	187
	0.75612
	0.2816
	cum-incidence

	5
	Burazeri2
	1
	1
	1
	5
	0
	41
	179
	0
	　
	cum-incidence

	5
	Burazeri2
	0.6
	0.4
	1
	7
	1
	105
	624
	-0.4463
	0.2135
	cum-incidence

	5
	Burazeri2
	0.8
	0.5
	1.2
	9
	2
	59
	198
	-0.2231
	0.2267
	cum-incidence

	6
	Cai
	1
	1
	1
	4.5
	0
	445
	11898
	0
	　
	cum-incidence

	6
	Cai
	1
	0.8
	1.1
	6
	1
	927
	25910
	-0.0513
	0.0695
	cum-incidence

	6
	Cai
	0.9
	0.8
	1
	7
	2
	1048
	31044
	-0.1054
	0.0538
	cum-incidence

	6
	Cai
	1
	0.9
	1.2
	8
	3
	1036
	33648
	0.03922
	0.0713
	cum-incidence

	6
	Cai
	1.2
	1
	1.4
	9
	4
	285
	6296
	0.19062
	0.0862
	cum-incidence

	6
	Cai
	1.6
	1.4
	1.9
	10.5
	5
	265
	4342
	0.48858
	0.0842
	cum-incidence

	7
	Chen
	1
	1
	1
	4.5
	0
	107
	414
	0
	　
	cum-incidence

	7
	Chen
	0.9
	0.6
	1.3
	5
	1
	150
	633
	-0.0834
	0.1847
	cum-incidence

	7
	Chen
	0.9
	0.6
	1.2
	6
	2
	226
	1109
	-0.1278
	0.1727
	cum-incidence

	7
	Chen
	1
	0.8
	1.3
	7
	3
	230
	993
	0.0001
	0.1461
	cum-incidence

	7
	Chen
	1.3
	0.9
	1.8
	8
	4
	195
	660
	0.23111
	0.1768
	cum-incidence

	7
	Chen
	1.7
	1.1
	2.5
	9.5
	5
	78
	191
	0.50682
	0.1997
	cum-incidence

	8
	Chien
	1
	1
	1
	4.5
	0
	108
	4816
	0
	　
	Incidence-rate

	8
	Chien
	0.8
	0.6
	1.2
	6
	1
	165
	9926
	-0.1744
	0.1897
	Incidence-rate

	8
	Chien
	0.9
	0.6
	1.2
	7
	2
	215
	13787
	-0.1393
	0.1539
	Incidence-rate

	8
	Chien
	0.9
	0.6
	1.3
	8
	3
	240
	14943
	-0.1054
	0.1828
	Incidence-rate

	8
	Chien
	1.2
	0.8
	1.7
	9.5
	4
	173
	5119
	0.157
	0.1908
	Incidence-rate

	10
	Garde
	1
	1
	1
	5.5
	0
	170
	276
	0
	　
	cum-incidence

	10
	Garde
	0.9
	0.8
	1.1
	6.5
	1
	2049
	3837
	-0.0619
	0.0835
	cum-incidence

	10
	Garde
	0.9
	0.8
	1.2
	8.5
	2
	451
	828
	-0.0726
	0.1057
	cum-incidence

	11
	Goto
	1
	1
	1
	5.5
	0
	40
	53
	0
	　
	cum-incidence

	11
	Goto
	0.4
	0.2
	0.7
	6.5
	1
	65
	226
	-0.9676
	0.3338
	cum-incidence

	11
	Goto
	0.5
	0.2
	1.2
	7.5
	2
	199
	495
	-0.6349
	0.4041
	cum-incidence

	15
	Ikehara
	1
	1
	1
	4
	0
	70
	2501
	0
	　
	Incidence-rate

	15
	Ikehara
	0.8
	0.6
	1
	5
	1
	265
	14176
	-0.2357
	0.1379
	Incidence-rate

	15
	Ikehara
	0.8
	0.7
	1.1
	6
	2
	1020
	69125
	-0.1744
	0.1272
	Incidence-rate

	15
	Ikehara
	0.8
	0.6
	1
	7
	3
	2148
	173026
	-0.2485
	0.1209
	Incidence-rate

	15
	Ikehara
	0.8
	0.6
	1.1
	8
	4
	3314
	204761
	-0.1985
	0.1263
	Incidence-rate

	15
	Ikehara
	0.9
	0.7
	1.1
	9
	5
	1001
	43152
	-0.1278
	0.1273
	Incidence-rate

	15
	Ikehara
	1.1
	0.9
	1.4
	10.5
	6
	730
	18724
	0.08618
	0.1291
	Incidence-rate

	16
	Ikehara2
	1
	1
	1
	4
	0
	83
	5183
	0
	　
	Incidence-rate

	16
	Ikehara2
	0.9
	0.7
	1.1
	5
	1
	322
	34039
	-0.1393
	0.1311
	Incidence-rate

	16
	Ikehara2
	0.8
	0.7
	1
	6
	2
	949
	151458
	-0.1985
	0.1199
	Incidence-rate

	16
	Ikehara2
	0.8
	0.6
	1
	7
	3
	1588
	284289
	-0.2485
	0.1101
	Incidence-rate

	16
	Ikehara2
	0.9
	0.7
	1.1
	8
	4
	2039
	217774
	-0.0943
	0.1172
	Incidence-rate

	16
	Ikehara2
	1
	0.8
	1.3
	9
	5
	597
	37576
	0.02956
	0.1226
	Incidence-rate

	16
	Ikehara2
	1.2
	1
	1.6
	10.5
	6
	413
	14801
	0.19885
	0.1265
	Incidence-rate

	17
	Kakizaki
	1
	1
	1
	5.5
	0
	1671
	150684
	0
	　
	Incidence-rate

	17
	Kakizaki
	1
	0.9
	1.1
	7
	1
	1074
	83530
	-0.0101
	0.0413
	Incidence-rate

	17
	Kakizaki
	1.1
	1
	1.2
	8
	2
	3206
	206537
	0.05827
	0.0505
	Incidence-rate

	17
	Kakizaki
	1.1
	1
	1.3
	9
	3
	1117
	52157
	0.12222
	0.0564
	Incidence-rate

	17
	Kakizaki
	1.4
	1.2
	1.5
	10.5
	4
	1379
	37066
	0.30749
	0.0544
	Incidence-rate

	18
	Kim
	1
	1
	1
	4.5
	0
	747
	4381
	0
	　
	cum-incidence

	18
	Kim
	0.9
	0.8
	1
	6
	1
	2387
	15484
	-0.1054
	0.045
	cum-incidence

	18
	Kim
	0.9
	0.8
	0.9
	7
	2
	3049
	20562
	-0.1393
	0.038
	cum-incidence

	18
	Kim
	0.9
	0.9
	1
	8
	3
	2497
	15731
	-0.0726
	0.0465
	cum-incidence

	18
	Kim
	1
	0.9
	1.1
	9.5
	4
	930
	5265
	0.02956
	0.0492
	cum-incidence

	19
	Kim2
	1
	1
	1
	4.5
	0
	937
	7460
	0
	　
	cum-incidence

	19
	Kim2
	0.9
	0.8
	1.1
	6
	1
	2111
	18227
	-0.0834
	0.0662
	cum-incidence

	19
	Kim2
	0.9
	0.8
	0.9
	7
	2
	2662
	24149
	-0.1278
	0.038
	cum-incidence

	19
	Kim2
	0.9
	0.8
	1
	8
	3
	2066
	18379
	-0.1165
	0.0486
	cum-incidence

	19
	Kim2
	1.1
	1
	1.2
	9.5
	4
	812
	6047
	0.06766
	0.0548
	cum-incidence

	20
	Magee
	1
	1
	1
	5.5
	0
	429
	8308
	0
	　
	cum-incidence

	20
	Magee
	0.9
	0.8
	1
	6
	1
	1016
	27796
	-0.1278
	0.0667
	cum-incidence

	20
	Magee
	0.9
	0.8
	1
	7
	2
	1803
	54335
	-0.1278
	0.0518
	cum-incidence

	20
	Magee
	0.9
	0.8
	1
	8
	3
	3302
	92789
	-0.1054
	0.062
	cum-incidence

	20
	Magee
	0.9
	0.8
	1.1
	9
	4
	1088
	27111
	-0.0834
	0.0662
	cum-incidence

	20
	Magee
	1.1
	1
	1.3
	10.5
	5
	1144
	17471
	0.11333
	0.0661
	cum-incidence

	21
	Mallon
	1
	1
	1
	5
	0
	18
	96
	0
	　
	cum-incidence

	21
	Mallon
	0.9
	0.3
	3.1
	7
	1
	129
	758
	-0.0943
	0.6235
	cum-incidence

	21
	Mallon
	1.8
	0.5
	6.8
	9
	2
	18
	52
	0.59884
	0.677
	cum-incidence

	22
	Mallon2
	1
	1
	1
	5
	0
	13
	123
	0
	　
	cum-incidence

	22
	Mallon2
	1
	0.6
	1.7
	7
	1
	78
	765
	0.0001
	0.2788
	cum-incidence

	22
	Mallon2
	1.3
	0.5
	3.3
	9
	2
	10
	76
	0.26236
	0.4675
	cum-incidence

	23
	Mesas
	1
	1
	1
	4.5
	0
	87
	2508
	0
	　
	Incidence-rate

	23
	Mesas
	0.9
	0.6
	1.4
	6
	1
	86
	3180
	-0.1393
	0.2291
	Incidence-rate

	23
	Mesas
	0.7
	0.5
	1
	7
	2
	75
	4077
	-0.3567
	0.164
	Incidence-rate

	23
	Mesas
	0.9
	0.6
	1.4
	8
	3
	189
	6977
	-0.0619
	0.2132
	Incidence-rate

	23
	Mesas
	1
	0.7
	1.6
	9
	4
	158
	4193
	0.03922
	0.2167
	Incidence-rate

	23
	Mesas
	1.2
	0.8
	1.9
	10
	5
	157
	3188
	0.19885
	0.2152
	Incidence-rate

	23
	Mesas
	1.2
	0.8
	1.8
	11.5
	6
	145
	1862
	0.157
	0.2214
	Incidence-rate

	24
	Patel
	1
	1
	1
	4.5
	0
	331
	3887
	0
	　
	cum-incidence

	24
	Patel
	0.9
	0.8
	1.1
	6
	1
	1317
	21226
	-0.0834
	0.0694
	cum-incidence

	24
	Patel
	0.9
	0.8
	1
	7
	2
	1317
	34132
	-0.0726
	0.0606
	cum-incidence

	24
	Patel
	1
	0.9
	1.2
	8
	3
	1398
	19752
	0.02956
	0.072
	cum-incidence

	24
	Patel
	1.3
	1.1
	1.5
	9
	4
	413
	3972
	0.26236
	0.0825
	cum-incidence

	25
	Xiao
	1
	1
	1
	4.5
	0
	1420
	6054
	0
	　
	cum-incidence

	25
	Xiao
	0.9
	0.8
	0.9
	6.5
	1
	14130
	75223
	-0.1508
	0.0266
	cum-incidence

	25
	Xiao
	0.9
	0.9
	1
	7.5
	2
	26827
	150966
	-0.1054
	0.0284
	cum-incidence

	25
	Xiao
	1
	0.9
	1
	9.5
	3
	1723
	7653
	-0.0408
	0.0426
	cum-incidence

	26
	Qiu
	1
	1
	1
	4.5
	0
	649
	1597
	0
	　
	cum-incidence

	26
	Qiu
	1.1
	0.9
	1.3
	6
	1
	750
	1868
	0.07696
	0.0727
	cum-incidence

	26
	Qiu
	1
	0.9
	1.2
	7
	2
	577
	1761
	0.02956
	0.0741
	cum-incidence

	26
	Qiu
	1
	0.9
	1.1
	8
	3
	966
	2876
	0.02956
	0.0519
	cum-incidence

	26
	Qiu
	1
	0.8
	1.2
	9
	4
	317
	966
	-0.0202
	0.0832
	cum-incidence

	26
	Qiu
	1.1
	1
	1.3
	10.5
	5
	1937
	3591
	0.11333
	0.0655
	cum-incidence

	28
	Rumble
	1
	1
	1
	4
	0
	5
	19
	0
	　
	cum-incidence

	28
	Rumble
	0.9
	0.4
	2.1
	7
	1
	227
	767
	-0.1165
	0.4477
	cum-incidence

	28
	Rumble
	1.4
	0.5
	4.6
	11
	2
	9
	22
	0.35767
	0.5919
	cum-incidence

	29
	Stone
	1
	1
	1
	5.5
	0
	121
	586
	0
	　
	cum-incidence

	29
	Stone
	1.1
	0.9
	1.5
	7
	1
	771
	3333
	0.12222
	0.1303
	cum-incidence

	29
	Stone
	1.1
	0.8
	1.3
	8.5
	2
	575
	2653
	0.04879
	0.1134
	cum-incidence

	29
	Stone
	1.4
	1
	1.8
	9.5
	3
	287
	1032
	0.30011
	0.142
	cum-incidence

	29
	Stone
	1.7
	1.2
	2.3
	10.5
	4
	167
	491
	0.50682
	0.1573
	cum-incidence

	30
	Suzuki
	1
	1
	1
	4.5
	0
	8
	916
	0
	　
	Incidence-rate

	30
	Suzuki
	1.1
	0.4
	3.1
	6
	1
	32
	3465
	0.13103
	0.5015
	Incidence-rate

	30
	Suzuki
	1
	0.4
	2.2
	7
	2
	69
	7279
	-0.0513
	0.4332
	Incidence-rate

	30
	Suzuki
	1.1
	0.5
	2.9
	8
	3
	139
	9881
	0.13103
	0.4744
	Incidence-rate

	30
	Suzuki
	1.6
	0.6
	4.3
	9
	4
	56
	2587
	0.4947
	0.4876
	Incidence-rate

	30
	Suzuki
	2.1
	0.8
	5.5
	10.5
	5
	69
	1829
	0.75142
	0.486
	Incidence-rate

	31
	Yeo
	1
	1
	1
	4.5
	0
	278
	1674
	0
	　
	cum-incidence

	31
	Yeo
	0.9
	0.7
	1.1
	6
	1
	348
	2954
	-0.0943
	0.1115
	cum-incidence

	31
	Yeo
	0.8
	0.7
	1
	7
	2
	388
	3778
	-0.1863
	0.0796
	cum-incidence

	31
	Yeo
	0.9
	0.7
	1.1
	8
	3
	354
	3319
	-0.1625
	0.1071
	cum-incidence

	31
	Yeo
	1.1
	0.9
	1.5
	9
	4
	127
	910
	0.11333
	0.1303
	cum-incidence

	31
	Yeo
	1.1
	0.9
	1.5
	10.5
	5
	85
	529
	0.11333
	0.1432
	cum-incidence

	32
	Li
	1
	1
	1
	5
	0
	13
	2972.87
	0
	　
	Incidence-rate

	32
	Li
	0.6
	0.2
	1.6
	6
	1
	18
	3990.12
	-0.5108
	0.4884
	Incidence-rate

	32
	Li
	0.7
	0.3
	1.5
	7
	2
	46
	8591.54
	-0.3711
	0.4089
	Incidence-rate

	32
	Li
	0.7
	0.3
	1.8
	8
	3
	71
	9232.64
	-0.3147
	0.4514
	Incidence-rate

	32
	Li
	1.2
	0.5
	3
	9.5
	4
	33
	1639.11
	0.16551
	0.4695
	Incidence-rate

	34
	Rhee
	1
	1
	1
	4.5
	0
	58
	529
	0
	　
	cum-incidence

	34
	Rhee
	0.7
	0.5
	1
	6.5
	1
	640
	9879
	-0.3857
	0.1875
	cum-incidence

	34
	Rhee
	0.7
	0.5
	0.9
	8.5
	2
	237
	3687
	-0.4308
	0.1657
	cum-incidence


Table S2. Parity and risk of rheumatoid arthritis (Provided by Dr. Ji Liang*)
	id
	author
	Studytype
	rr
	lb
	ub
	dose
	case
	n
	logrr
	se

	1
	Ma
	1
	1
	1
	1
	1
	24
	123
	0
	0

	1
	Ma
	1
	0.714803
	0.46162
	1.1069
	2
	53
	380
	-0.335749
	0.2230985

	1
	Ma
	1
	0.739028
	0.472383
	1.1562
	3
	46
	319
	-0.302419
	0.2283439

	1
	Ma
	1
	0.715653
	0.440526
	1.1626
	4
	31
	222
	-0.33456
	0.2475685

	1
	Ma
	1
	1.025
	0.614097
	1.7108
	5
	23
	115
	0.0246926
	0.2613794

	1
	Ma
	1
	0.883621
	0.532759
	1.4656
	8
	25
	145
	-0.123727
	0.2581473

	2
	Peschken
	1
	1
	1
	1
	0
	20
	76
	0
	0

	2
	Peschken
	1
	1.22329
	0.784862
	1.9066
	1
	47
	146
	0.2015424
	0.2264274

	2
	Peschken
	1
	1.01013
	0.59743
	1.7079
	3
	21
	79
	0.010076
	0.2679606

	2
	Peschken
	1
	1.10405
	0.702101
	1.7361
	4
	43
	148
	0.0989888
	0.230957

	2
	Peschken
	1
	1.18151
	0.744681
	1.8746
	7
	37
	119
	0.1667958
	0.2355118

	3
	Karlson
	2
	1
	1
	1
	0
	60
	165031
	0
	0

	3
	Karlson
	2
	0.8
	0.5
	1.2
	1
	44
	181054
	-0.223144
	0.223338

	3
	Karlson
	2
	0.799
	0.4999
	1.1
	2
	174
	675096
	-0.224394
	0.2011918

	3
	Karlson
	2
	0.7
	0.4998
	1.099
	3
	170
	655544
	-0.356675
	0.2010108

	3
	Karlson
	2
	0.798
	0.4997
	1.199
	5
	217
	725770
	-0.225647
	0.2232784

	4
	Avila
	2
	1
	1
	1
	0
	9
	62347
	0
	0

	4
	Avila
	2
	0.4
	0.1
	1.4
	1
	4
	67564
	-0.916291
	0.6732413

	4
	Avila
	2
	1.001
	0.5
	2
	2
	30
	242770
	0.0009996
	0.353653

	4
	Avila
	2
	0.8
	0.4001
	1.7
	3
	26
	235026
	-0.223144
	0.369055

	4
	Avila
	2
	1.1
	0.51
	2.1
	5
	43
	263875
	0.0953102
	0.3610479


*: Some revision was done for the data from Dr. Ji since the dose should be integer for discrete data
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