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Table S1.Characteristics of meta-analyses included in this work 

  Endpoint  Exposure 
Pooled risk 

estimate 
95% CI # studies 

Follow up 

time 
Reference 

  Congenital anomalies             

1 Heart MS 1.11 1.02-1.21 19 na Lee et al. 2013 

2 Oral clefts MS 1.28 1.2-1.36 38 na Hackshaw et al. 2011 

3 Digestive system MS 1.18 1.07-1.3 22 na Nicoletti et al. 2014 

4 Musculoskeletal system MS 1.27 1.16-1.39 48 na Nicoletti et al. 2014 

  Cancer     -   
 

  

5 Acute leukemia PTB 1.09 1.02-1.17 12 <15 Huang et al. 2016a 

6 Acute myeloid leukemia PTB 1.42 1.21-1.67 7 <15 Huang et al. 2016a 

7 Acute lymphoblastic leukemia 

MS 1.1 1.02-1.19 21 <15 Yan et al. 2015 

OW 
1.35 1.2-1.51 6 <22 years Orgel et al. 2016 

OB 

8 Lymphoma MS 1.21 1.05-1.36 6 <20 Rumrich et al. 2016 

9 Non Hodgkin lymphoma MS 1.27 1.07-1.48 5 <20 Rumrich et al. 2016 

10 Nervous system cancer MS 1.09 1.02-1.17 22 <20 Rumrich et al. 2016 

11 Testicular cancer LBW 1.34 1.08-1.67 17 na Cook et al. 2010 

12 Wilms' tumor PTB 1.44 1.14-1.81 6 <15 Chu et al. 2010 

13 Oesophageal adenocarcinoma 
OW 1.93 1.39-2.68 7 >30 

Hidayat et al. 2018 
OB 3.63 1.9-6.89 7 >30 

14 Hepatocellular carcinoma 
OW 1.33 1.14-1.54 4 >30 

Hidayat et al. 2018 
OB 1.74 1.28-2.32 4 >30 

15 Multiple myeloma 
OW 1.24 1.16-1.32 7 >30 

Hidayat et al. 2018 
OB 1.53 1.33-1.71 7 >30 

16 Pancreas cancer 
OW 1.18 1.12-1.22 10 >30 

Hidayat et al. 2018 
OB 1.38 1.24-1.48 10 >30 

17 Renal cell cancer 
OW 1.23 1.17-1.29 12 >30 

Hidayat et al. 2018 
OB 1.50 1.35-1.66 12 >30 

18 Thyroid cancer 
OW 1.13 1.07-1.18 7 >30 

Hidayat et al. 2018 
OB 1.26 1.15-1.38 7 >30 

  Cardiovascular         
 

  

19 Coronary heart disease 

LBW 1.22 1.13-1.31 16 adult Wang et al. 2014 

OW 1.10 1.07-1.15 4 adult 
Llewellyn et al. 2016 

OB 1.21 1.14-1.32 4 adult 

20 Essential hypertension 

PTB 1.31 1.2-1.43 8 na Li et al. 2014a 

OW 1.53 1.33-1.75 2 adult 
Llewellyn et al. 2016 

OB 2.28 1.76-2.98 2 adult 

21 Stroke 
OW 1.35 1.17-1.56 1 adult 

Llewellyn et al. 2016 
OB 1.81 1.36-2.4 1 adult 

  Cognitive         
 

  

22 Intellectual disability PTB 2.03 1.79-2.31 7 na Huang et al. 2016b 

  Mental         
 

  

23 Depression in adulthood LBW 1.15 1-1.32 18 adult Wojcik et al. 2013 

24 Depression OB 1.4 1.16-1.7 7 11-15 (mean) Mannan et al. 2016 

25 Autism 
LBW 1.63 1.19-2.33 15 na Gardener et al. 2011 

PTB 1.31 1.16-1.48 10 child Wang et al. 2017 

26 
Attention Deficit/Hyperactivity 

Disorder 

PTB 2.64 1.85-3.78 7 <15 Bhutta et al. 2002 

OB 1.2 1.05-1.37 30 na Cortese et al. 2016 

  Respiratory         
 

  

27 Asthma infant MS 1.85 1.35-2.53 5 <3 years Burke et al. 2012 

28 Asthma childhood + adolescent MS 1.23 1.12-1.36 8 5--18 Burke et al. 2012 

29 Asthma in childhood 

LBW 1.32 1.07-1.62 24 <10 den Dekker et al. 2016 

PTB 1.34 1.15-1.57 24 <10 den Dekker et al. 2016 

OW 1.23 1.17-1.29 28 <10 
Mebrahtu et al. 2015 

OB 1.46 1.36-1.57 21 <10 

30 Asthma in adulthood LBW 1.25 1.21-1.4 4 adult Mu et al. 2014 

  Metabolic         
 

  

31 Diabetes 
OW 2.41 1.54-3.75 6 adult 

Llewellyn et al. 2016 
OB 5.60 2.34-13.3 6 adult 

32 Type 1 diabetes mellitus PTB 1.18 1.11-1.25 18 all Li et al. 2014b 

33 Type 2 diabetes mellitus 
LBW 1.32 1.06-1.64 10 all Harder et al. 2007 

PTB 1.51 1.32-1.72 5 all Li et al. 2014b 

  Other         
 

  

34 Chronic kidney disease LBW 1.73 1.44-2.08 21 na White et al. 2009 

OR: Odds ratio; MS Maternal smoking; PTB Preterm birth; LBW Low birth weight; OW childhood overweight; OB childhood obesity 
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Table S2. Endpoints and associated population attributable fractions included in this work 

 

Literature endpoint GBD endpoint DALY 95%CI PAF 95%CI Reference PAF 95%CI Reference PAF 95%CI Reference PAF 95%CI Reference PAF 95%CI Reference PAF 95%CI Reference

Congenital anomalies

Heart
Congenital heart 

anomalies
2,653 (2086-3375) 0.01 (0.001-0.01)

Lee et al. 

2013

Oral clefts Orofacial clefts 240 (155-355) 0.02 (0.014-0.02)
Hackshaw et 

al. 2011

Digestive system
Digestive congenital 

anomalies
2,577 (1777-3555) 0.01 (0.005-0.02)

Nicoletti et 

al. 2014

Musculoskeletal system
Congenital 

musculoskeletal and limb 
3,123 (2150-4271) 0.02 (0.011-0.03)

Nicoletti et 

al. 2014
Cancer

Acute leukemia
Acute myeloid leukemia + 

Acute lymphoid leukemia
806 (664-977) 0.00 (0.001-0.01)

Huang et al. 

2016a

Acute myeloid leukemia Acute myeloid leukemia 238 (189-294) 0.02 (0.008-0.03)
Huang et al. 

2016a
Acute lymphoblastic 

leukemia
Acute lymphoid leukemia 568 (475-683) 0.01 (0.001-0.01)

Yan et al. 

2015
0.05 (0.03-0.07)

Orgel et al. 

2016
0.01 (0.006-0.02)

Orgel et al. 

2016

Lymphoma
Hodgkin lymphoma + 

Non-Hodgkin lymphoma
238 (190-293) 0.01 (0.003-0.02)

Rumrich et 

al. 2016
Non Hodgkin 

lymphoma
Non-Hodgkin lymphoma 191 (158-230) 0.02 (0.005-0.03)

Rumrich et 

al. 2016

Nervous system cancer
Brain and nervous system 

cancer
832 (678-1108) 0.01 (0.001-0.01)

Rumrich et 

al. 2016

Testicular cancer Testicular cancer 11 (7-16) 0.01 (0.002-0.02)
Cook et al. 

2010
0.01 (0.002-0.02)

Cook et al. 

2010

Wilms' tumor Kidney cancer 95 (77-119) 0.02 (0.006-0.03)
Chu et al. 

2010
0.03 (0.02-0.04)

Hidayat et al. 

2018
0.01 (0.01-0.02)

Hidayat et al. 

2018
Oesophageal 

adenocarcinoma
Esophageal cancer 5,027 (4615-5478) 0.12 (0.05-0.19)

Hidayat et al. 

2018
0.07 (0.03-0.15)

Hidayat et al. 

2018
Hepatocellular 

carcinoma
Liver cancer 8,725 (7978-9552) 0.04 (0.02-0.07)

Hidayat et al. 

2018
0.02 (0.008-0.04)

Hidayat et al. 

2018

Multiple myeloma Multiple myeloma 5,352 (4661-6495) 0.03 (0.02-0.04)
Hidayat et al. 

2018
0.02 (0.01-0.02)

Hidayat et al. 

2018

Pancreas cancer Pancreatic cancer 21,360 (19765-23025) 0.02 (0.02-0.03)
Hidayat et al. 

2018
0.01 (0.007-0.01)

Hidayat et al. 

2018

Thyroid cancer Thyroid cancer 1,182 (1053-1324) 0.02 (0.01-0.02)
Hidayat et al. 

2018
0.01 (0.004-0.01)

Hidayat et al. 

2018
Cardiovascular

Coronary heart disease Ischemic heart disease 157,588(147569-172367) 0.01 (0.004-0.01)
Wang et al. 

2014
0.01 (0.004-0.01)

Wang et al. 

2014
0.01 (0.009-0.02)

Llewellyn et 

al. 2016
0.01 (0.004-0.01)

Llewellyn et 

al. 2016

Essential hypertension Hypertensive heart disease 12,532 (6245-14421) 0.01 (0.008-0.02) Li et al. 2014 0.07 (0.04-0.09)
Llewellyn et 

al. 2016
0.04 (0.02-0.06)

Llewellyn et 

al. 2016

Stroke Stroke 71,952 (65505-78747) 0.05 (0.02-0.07)
Llewellyn et 

al. 2016
0.02 (0.01-0.04)

Llewellyn et 

al. 2016
Cognitive

Intellectual disability
Idiopathic developmental 

intellectual disability
1,059 (317-1947) 0.04 (0.03-0.05)

Huang et al. 

2016b
Mental

Depression in adulthood Major depressive disorder 292 (242-355) 0.00 (0-0.01)
Wojcik et al. 

2013
0.00 (0-0.01)

Wojcik et al. 

2013
0.01 (0.005-0.02)

Mannan et 

al. 2016

Autism
Autism spectrum 

disorders
4,528 (3095-6269) 0.01 (0.01-0.02)

Wang et al. 

2017
0.02 (0.006-0.04)

Gardener et 

al. 2011
0.02 (0.006-0.04)

Gardener et 

al. 2011
Attention 

Deficit/Hyperactivity 

Disorder

Attention-

deficit/hyperactivity 

disorder

703 (420-1117) 0.06 (0.03-0.1)
Bhutta et al. 

2002
0.01 (0.001-0.01)

Cortese et al. 

2016

Respiratory

Asthma infant Asthma 0 (0-0) 0.06 (0.02-0.1)
Burke et al. 

2012
Asthma childhood + 

adolescent
Asthma 2,483 (1522-3695) 0.02 (0.008-0.02)

Burke et al. 

2012

Asthma in adulthood Asthma 11,326 (8193-15233) 0.01 (0.006-0.01)
Mu et al. 

2014
0.01 (0.006-0.01)

Mu et al. 

2014

Asthma in childhood Asthma 1,065 (604-1698) 0.01 (0.006-0.02)
den Dekker 

et al. 2016
0.01 (0.002-0.02)

den Dekker 

et al. 2016
0.01 (0.002-0.02)

den Dekker 

et al. 2016
0.03 (0.02-0.04)

Mebrahtu et 

al. 2015
0.01 (0.01-0.02)

Mebrahtu et 

al. 2015
Other

Chronic kidney disease Chronic kidney disease 11,807 (10306-13608) 0.02 (0.01-0.03)
White et al. 

2009
0.02 (0.01-0.03)

White et al. 

2009

Childhood obesity Background BoD Maternal smoking Preterm birth (quit) Low birth weight (cont) Low birth weight (quit) Childhood overweight


