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	Table S2. Incidence of overweight or obesity by continent

	
	Groups
	Participants
	Risk Ratio
	p
	I2

	TOTAL
	21
	59471
	1.57 [1.40, 1.76]
	<0.00001
	92%

	North & South America
	13
	46846
	2.19 [2.15, 2.24]
	<0.00001
	86%

	Australia & Oceania
	3
	3094
	1.63 [1.52, 1.75]
	<0.00001
	0%

	Europe
	4
	9531
	1.26 [1.13, 1.40]
	<0.0001
	65%

	China 
	1
	16028
	1.77[1.30,2.41]
	-
	-





Table S3a. Incidence of overweight or obesity (Risk ratio) by age group

Infants
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	14738
	-
	1.40 [1.19, 1.65]
	<0.0001
	40%

	Reilly
	5493
	Yes
	1.42 [1.15, 1.74]
	0.0009
	45%

	Touchette
	1138
	Yes
	1.36 [1.17, 1.58]
	<0.0001
	35%

	Taveras
	915
	Yes
	1.36 [1.16, 1.59]
	0.0002
	37%

	Bell (0-4y)
	822
	Yes
	1.34 [1.14, 1.58]
	0.0003
	34%

	Dielthelm
	481
	Yes
	1.41 [1.17, 1.69]
	0.0002
	49%

	Bolijn
	1658
	Yes
	1.49 [1.27, 1.74]
	<0.00001
	0%

	Halal
	4231
	Yes
	1.32 [1.03, 1.70]
	0.0007
	49%



Early childhood
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	31,104
	-
	1.57 [1.40, 1.76]
	<0.00001
	23%

	Agras
	150
	Yes
	1.92 [1.05, 3.53]
	<0.00001
	40%

	Landhuis
	1037
	Yes
	1.52 [1.29, 1.79]
	<0.00001
	42%

	Bell (5-13y)
	983
	Yes
	1.58 [1.39, 1.80]
	<0.00001
	21%

	Carter
	224
	Yes
	1.46 [1.20, 1.77]
	0.0001
	26%

	Magee
	1833
	Yes
	1.53 [1.29, 1.81]
	<0.00001
	41%

	Scharf
	8950
	Yes
	1.63 [1.52, 1.74]
	<0.00001
	0%

	Bonuck
	1899
	Yes
	1.49 [1.28, 1.72]
	<0.00001
	31%

	Wang
	16,028
	Yes
	1.53 [1.33, 1.76]
	<0.00001
	31%



Middle childhood
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	3005
	-
	2.23 [2.18, 2.27]
	<0.00001
	0%

	Lumeng
	785
	Yes
	2.23 [2.19, 2.28]
	<0.00001
	0%

	Seegers
	1916
	Yes
	1.96 [1.11, 3.48]
	0.02
	19%

	Silva
	304
	Yes
	2.16 [1.81, 2.58]
	<0.00001
	21%



Adolescents
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	26652
	-
	1.30 [1.11, 1.53]
	0.002
	0%

	Suglia
	8718
	Yes
	1.60 [1.06, 2.41]
	0.02
	0%

	Roberts
	3134
	Yes
	1.27 [1.08, 1.51]
	0.004
	0%

	Krueger
	14800
	Yes
	1.30 [1.03, 1.65]
	0.03
	10%




Sensitivity analysis by deleting one study in the sub-groups at a time yields risk ratios ranging from 1.27 to 2.23 across the four sub-groups, with statistically significant results. In infants they ranged from 1.32 to 1.49, in early childhood from 1.46 to 1.92, in middle childhood from 1.96 to 2.23 and in adolescents from 1.27 to 1.60. Sensitivity analysis by deleting one study in the sub-groups at a time yields heterogeneity estimates ranging from 0% to 49%. In infants, the heterogeneity was reduced to zero by the removal of Bolijn et al.  In the middle childhood, the heterogeneity was reduced to zero by the removal of by the study of Scharf et al.  In middle childhood and in adolescents there was no overall heterogeneity.




Table S3b.  Change in BMI z-score per hour of increase in sleep by age group

Infants
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	14264
	-
	-0.02 [-0.04, -0.01]
	0.09
	48

	Bolijn
	7445
	Yes
	-0.02 [-0.04, -0.00]
	0.04
	43

	Hiscock 0-1y
	5259
	Yes
	-0.04 [-0.07, -0.01]
	0.01
	50

	Klingenberg
	8892
	Yes
	-0.03 [-0.05, -0.01]
	0.009
	66

	Kupers
	6628
	Yes
	-0.04 [-0.08, -0.00]
	0.07
	66

	Taveras
	8188
	Yes
	-0.03 [-0.04, -0.01] 
	0.003
	38

	Derks
	5161
	Yes
	-0.03 [-0.05, -0.01]
	0.007
	54


Early childhood
	Group
	Participants
	Removal
	Risk ratio
	P
	I2

	TOTAL
	14029
	-
	-0.04 [-0.08, -0.01]
	0.006
	67

	Hiscock 4-5y
	10172
	Yes
	-0.06 [-0.11, -0.02]
	0.005
	59

	Martinez
	13800
	Yes
	-0.04 [-0.07, -0.00]
	0.03
	67

	Miller A
	13756
	Yes
	-0.04 [-0.08, -0.01]
	0.02
	74

	Scharf
	5079
	Yes
	-0.06 [-0.12, -0.01]
	0.03
	75

	Snell - younger
	13309
	Yes
	-0.03 [-0.05, -0.01]
	0.01
	45



Middle childhood
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	1227
	-
	-0.05 [-0.12, 0.02]
	0.14
	5

	Michels
	1034
	Yes
	-0.04 [-0.11, 0.03]
	0.25
	0

	Snell – older
	506
	Yes
	-0.05 [-0.17, 0.07]
	0.43
	34

	Storfer-Isser B L
	1070
	Yes
	-0.05 [-0.16, 0.05]
	0.32
	36

	Storfer-Isser G L
	1071
	Yes
	-0.08 [-0.15, -0.00]
	0.05
	0



Adolescents
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	2145
	-
	0.00 [-0.06, 0.07]
	0.91
	63

	Araujio boys
	626
	Yes
	-0.06 [-0.04, 0.06]
	0.02
	81

	Araujio girls
	545
	Yes
	-0.08 [-0.29, 0.13]
	0.72
	75

	Maume
	974
	Yes
	0.03 [-0.01, 0.06]
	0.12
	0



Sensitivity analysis by deleting one study in the sub-groups at a time yields risk ratios ranging from -0.08 to 0.04 across the four sub-groups, with statistically significant results in the two younger age groups. In infants they ranged from -0.04 to -0.02, in early childhood from -0.06 to -0.03, in middle childhood from -0.08 to -0.04 and in adolescents from 0..01 to 0.04. Sensitivity analysis by deleting one study in the sub-groups at a time yields heterogeneity estimates ranging from 0% to 75%. In infants, the heterogeneity was accounted for, in part, by the study of Taveras et al.  In the middle childhood, the heterogeneity was  reduced to zero by the removal of Michels et al. and, in part, by Storfer-Isser et al.




Table S3c. Change in BMI (kg/m2) per hour of increase in sleep by age group
Infants
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	4208
	-
	-0.02 [-0.04, -0.00]
	0.02
	88

	Speirs
	3961
	Yes
	-0.02 [-0.03, -0.00]
	0.04
	87

	Zhou - Chinese
	3701
	Yes
	-0.05 [-0.09, -0.01]
	0.03
	89

	Zhou - Indian
	4053
	Yes
	-0.05 [-0.08, -0.01]
	0.02
	86

	Kupers
	1733
	Yes
	-0.01 [-0.03, -0.00]
	0.11
	87

	Zhou – Malay
	3971
	Yes
	-0.01 [-0.03, -0.00]
	0.10
	88

	Baird
	3621
	Yes
	-0.01 [-0.03, -0.00]
	0.05
	87



Early childhood
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	5000
	-
	-0.38 [-0.62, -0.14]
	0.002
	76

	Agras
	4850
	Yes
	-0.32 [-0.55, -0.09]
	0.007
	73

	Landhuis
	3963
	Yes
	-0.31 [-0.53, -0.09]
	0.006
	72

	Carter
	4756
	Yes
	-0.39 [-0.67, -0.11]
	0.006
	78

	Lee gr 1
	4526
	Yes
	-0.37 [-0.63, -0.11]
	0.006
	78

	Magee BMI
	2016
	Yes
	-0.46 [-0.67, -0.24]
	<0.0001
	38

	Butte
	4889
	Yes
	-0.45 [-0.77, -0.12]
	0.007
	80



Middle childhood
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	3277
	-
	0.00 [-0.18, 0.19]
	0.97
	63

	Seegers
	1361
	Yes
	0.08 [-0.02, 0.18]
	0.12
	0

	Lee gr 4
	2247
	Yes
	-0.03 [-0.29, 0.23]
	0.83
	75

	Ames – younger boys
	3117
	Yes
	-0.10 [-0.39, 0.19]
	0.52
	68

	Ames – younger girls
	3106
	Yes
	-0.07 [-0.40, 0.26]
	0.67
	75



Adolescents
	Group
	Participants
	Removal
	Risk ratio
	p
	I2

	TOTAL
	12409
	-
	-0.03 [-0.07, 0.01]
	0.13
	74

	Berkey
	7982
	Yes
	-0.03 [-0.08, 0.02]
	0.19
	73

	Lytle girls
	12081
	Yes
	-0.03 [-0.07, 0.01]
	0.11
	78

	Lytle boys
	12089
	Yes
	-0.01 [-0.07, 0.01]
	0.16
	77

	Mitchell
	12300
	Yes
	-0.01 [-0.05, 0.02]
	0.43
	63

	De Souza girls
	8991
	Yes
	-0.04 [-0.09, 0.00]
	0.05
	77

	De Souza boys
	8933
	Yes
	-0.03 [-0.08, 0.01]
	0.19
	76

	Ames – older boys
	12249
	Yes
	-0.05 [-0.09, 0.00]
	0.07
	63

	Ames – older girls
	12238
	Yes
	-0.02 [-0.06, 0.01]
	0.22
	73



Sensitivity analysis by deleting one study in the sub-groups at a time yields risk ratios ranging from -0.46 to -0.01 across the four sub-groups, with statistically significant results in the two younger age groups. In infants they ranged from -0.05 to -0.01, in early childhood from -0.46 to -0.31, in middle childhood from -0.10 to -0.03 and in adolescents from -0.04 to -0.01. Sensitivity analysis by deleting one study in the sub-groups at a time yields heterogeneity estimates ranging from 0% to 89%. In early childhood, the heterogeneity reduced by the removal of by the study of Magee et al.  In the middle childhood, the heterogeneity was reduced to zero by the removal of the study of Seegers et al.  





Table S4. Quality Score.


[bookmark: _GoBack]For Overweight or Obesity: 
1.58 [1.35, 1.85] p<0.00001 (All studies).
1.58 [1.34, 1.85] p<0.00001 (Two studies removed).

For BMI-Z scores: 
-0.03 [-0.04, 0.01] p=0.0001 (All Studies) 
-0.03 [-0.04, 0.01] p=0.00008 (Two studies removed).

For BMI:
-0.03 [-0.04, -0.01] p=0001 (All studies)
-0.03 [-0.05, -0.01] p<0.004 (8 cohorts were removed).

The maximum Downs & Black Score for studies of this kind is 20.  Scores for the studies included in this meta-analysis ranged from 12-18 (Table 1).  
Sensitivity analysis by removing those studies with scores <15 resulted in the following risk estimates.
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