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Search strategy
We searched PubMed on 29th June 2022 for “(“ADHD” OR “attention deficit hyperactivity disorder” OR “hyperkinetic”) AND (“mendelian random*”)” in any field with no additional restrictions: 52 articles were identified. Summaries of the studies identified are presented in Supplementary Tables 1-6.

Other Mendelian randomisation (MR) designs
Polygenic scores and PheWAS
Where individual participant genotype data are available, they can also be used to generate polygenic scores (PGS): the sum of the count of risk alleles (identified in the GWAS), weighted by the effect size (Wray et al. 2014). Given the polygenic nature of ADHD, many studies generate ADHD PGS including SNPs associated with ADHD at varying level of evidence, including those that do not pass the genome-wide significance threshold for association. ADHD PGS are thus indicators of genetic liability to ADHD and used in subsequent analyses. However, using PGS for MR purposes could be violating the MR relevance assumption especially when genetic variants associated at nominal values (e.g. p<0.5) rather than genome-wide significant variants are included. In addition, associations with PGS might also be capturing horizontal pleiotropic effects (i.e. shared genetic variants) and, unlike in a 2-sample MR framework, this is not possible to test formally. 
For example, one study examined associations between PGS for ADHD and school data: ADHD PGS were associated with lower school grade attainment but strong evidence of association was not found for school absences (Hughes et al. 2021). This could reflect evidence because in this study PGS included only genetic variants strongly associated with ADHD (p<5x10-8), so the relevance MR assumption is satisfied.  However, as with any PGS, it was not possible to test if the genetic variants have pleiotropic effects. 
Taylor et al. (2018) examined associations between ADHD PGS using a range of p-value thresholds (<0.0005-0.05) and cohort study participation over time. ADHD PGS were associated with lower rates of participation for both mothers and children. While the study did not assess whether MR assumptions were met for these associations, the authors highlight important implications for MR studies, notably that incomplete participation in GWAS studies may lead to bias in MR estimates.
Most of the previously mentioned MR studies have been based on prior hypothesis testing. Another approach is to perform an MR phenome-wide association study (MR-pheWAS) which is a hypothesis-free analysis. In MR-pheWAS the genetic instrument for the exposure of interest is systematically tested with a potentially large number of phenotypes (Millard et al. 2015). Using a PGS for ADHD as an instrument, Leppert et al. (2020) performed a phenome scan in 334,976  UK Biobank participants. Several socio-demographic factors, general health and mental health, brain and cognition outcomes including younger age at first sexual intercourse and a history of physical maltreatment were associated with ADHD in UK Biobank indicating that ADHD could be having a potentially causal effect on them. However, despite using only genome-wide significant SNPs to construct the PGS, there could still be horizontal pleiotropic effects of the ADHD genetic variants and this is not possible to test for in this study design.  
PGS for ADHD have widespread associations with other brain-based conditions, substance use, physical health and sociodemographic phenotypes. However, disentangling the causal effects of the genetic variants from pleiotropy is difficult when PGS are used. 
Summary data-based MR
Summary data-based MR (SMR) extends the concept of MR by integrating summary-level GWAS data with other omic data, including expression quantitative trait loci (eQTL) and DNA methylation quantitative trait loci (mQTLs). When followed by the HEIDI (HEterogeneity In Dependent Instruments) test, the method can be potentially used to test if the effects of the genetic variants are mediated by expression or methylation levels. This is performed by distinguishing whether shared associated variants between, for example, eQTL data and GWAS data for ADHD, are due to linkage or pleiotropic effects (shared causal variants). The method cannot distinguish between pleiotropy or causal effects, so any effects that are not due to linkage could be attributed to either (Zhihong Zhu et al. 2016).
Gamazon et al. (2019) used multi-tissue transcriptome analyses followed by SMR/HEIDI for five neuropsychiatric diseases, including ADHD, to identify novel potentially causal genes in brain and non-brain tissues. Although SMR/HEIDI was not performed for ADHD, transcriptome analysis highlighted twelve independent genes associated with ADHD in different tissues including brain, whole blood, colon and adrenal gland. In another study, transcriptome-wide analysis followed by SMR/HEIDI revealed two genes associated with ADHD with potential evidence of shared causal variants. The expression levels of one of the genes were found to be different in a sample of Han Chinese children with ADHD and controls (Chen, Yao, Cai, Zhang, et al. 2022).
SMR followed by HEIDI was used to investigate overlap between fetal and adult eQTLs and mQTLs in brain and blood in ADHD (Hammerschlag et al. 2020). This study found multiple eQTLs and mQTLs in fetal brain, adult brain and blood associated with ADHD through pleiotropic effects at shared genetic variants. In another study, MR was used to test if gene expression in the brain could be mediating the effect of GWAS associated variants on eight brain-related phenotypes, including ADHD. Several genes whose expression could be causally linked to one of the phenotypes were identified. In addition, some of the genes showed evidence of multiple-trait colocalization, which means that there was evidence of shared causal variants between gene expression, methylation and the brain -related phenotypes.
SMR has started to provide insights on how the effects of genetic variants associated with ADHD could be mediated through expression or methylation in specific tissues. This method has the potential to identify biological mechanisms involved in ADHD.  
Other MR designs
Other MR-based designs include a study by Nigg et al. (2016) which utilised a functional gene variant which regulates iron uptake and secondarily modulates lead metabolism. Consistent with a causal role of lead on ADHD, the gene variant moderated the association between blood level and ADHD.
Using another instrumental variable approach, within a dizygotic twin sample, Attermann et al. ( 2012) used co-twins sex of female twins as an instrumental variable for prenatal exposure to testosterone (i.e. male co-twin a proxy for higher prenatal exposure to testosterone to female to-twin). Inconsistent with a causal effect of prenatal exposure to testosterone on ADHD, female twins with a twin brother had lower parent-reported ADHD traits compared to those with a twin sister.







	Supplementary Table 1a: Mendelian randomisation studies of ADHD and neurodevelopmental, mental health, personality and neurodegenerative conditions

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Peyre et al. (2021)
	N=53,293*
	Autism spectrum disorder (Grove et al. 2019): N=46,350
	Evidence of a causal effect of ADHD genetic liability on ASD and of a causal effect of ASD genetic liability on ADHD, both in the presence of horizontal pleiotropy and with heterogeneity.

	Baranova et al. (2022)
	N=55,374**
	Autism spectrum disorder, (Grove et al. 2019): N=46,350
	Evidence of a causal effect of ADHD genetic liability on ASD and of a causal effect of ASD genetic liability on ADHD, both with evidence of heterogeneity.

	Riglin et al. (2021)
	N=53,293*
	Depression (Wray et al. 2018; Howard et al. 2019): N=138,884-500,199
	Evidence of a causal effect of ADHD genetic liability on major depression but strong evidence not found for a broader depression phenotype (in the presence of horizontal pleiotropy). Strong evidence not found for a causal effect of major depression genetic liability on ADHD but evidence found for a broader depression phenotype (with evidence of heterogeneity).

	Soler Artigas et al. (2022)
	N=53,293*
	Depression, bipolar disorder and personality factors (N R Wray et al. 2018; Howard et al. 2019; Hou et al. 2016; Elsworth et al. 2017; Neale Lab, n.d.; Mats Nagel et al. 2018): N=23,895-449,019
	Investigated bidirectional effects for 124 traits. Evidence of causal effects of ADHD genetic liability on major depression; strong evidence not found for a broader definition of depression or for bipolar disorder. Strong evidence not found for effects in the other direction.
Examined associations with 17 personality factors, many relating to mental health. Evidence of a causal effect of ADHD genetic liability on four of these examined traits with evidence of a causal effect on ADHD for three of these plus an additional 9 traits. Only effects of ADHD genetic liability on frequency of unenthusiasm/disinterest in past 2 weeks and of genetic liability to able to confide and of frequency of tiredness/lethargy in last 2 weeks on ADHD met sensitivity analysis criteria.

	Lim et al. (2020)
	N=49,017***
	Self-harm (Neale Lab): N=125,925
	Evidence of a causal effect of ADHD genetic liability on self-harm: multivariable analyses suggested this was not independent of the causal effect of genetic liability to depression (N R Wray et al. 2018) on self-harm.

	Zhang et al. (2021)
	N=55,374**
	Neuroticism (M Nagel et al. 2018): (N=390,278)
	Evidence of a causal effect of neuroticism genetic liability on ADHD; strong evidence not found for an effect of ADHD genetic liability on neuroticism.

	Baranova et al. (2022)
	N=55,374**
	Extraversion (van den Berg et al. 2016): N=63,030
	Evidence of a causal effect of extraversion genetic liability on ADHD, with evidence of heterogeneity.

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap



	Supplementary Table 1b: Mendelian randomisation studies of ADHD and neurodevelopmental, mental health, personality and neurodegenerative conditions

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Li et al. (2020)
	N=55,374**
	Parkinson's Disease (Nalls et al. 2019): N=468,692
	Strong evidence not found of a causal effect of ADHD genetic liability on Parkinson’s Disease with little evidence of horizontal pleiotropy. Some evidence of a causal effect of Parkinson’s Disease genetic liability on ADHD. Similar results when adjusting for BMI (Yengo et al. 2018) and smoking (M. Liu et al. 2019).

	Kim et al. (2021)
	N=55,374**
	Parkinson's Disease (Simón-Sánchez et al. 2009): N=5,691
	Strong evidence not found of a causal effect of Parkinson’s Disease genetic liability on ADHD.

	Pagoni et al. (2020)
	N=55,374**
	Alzheimer’s disease (Jansen et al. 2019): N=455,258
	Strong evidence not found of a causal effect of ADHD genetic liability on Alzheimer’s disease or in the other direction, with limited evidence of horizontal pleiotropy or heterogeneity. Similar results when adjusting for educational attainment (Lee et al. 2018) and IQ (Savage et al. 2018).

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap





	Supplementary Table 2a: Mendelian randomisation studies of ADHD and substance use

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Fluharty, Sallis, and Munafò (2018)
	N=55,374**
	Tobacco initiation (Tobacco and Consortium 2010): N=24,114-74,053
	Weak evidence of a causal effect of ADHD genetic liability on tobacco initiation (in the presence of horizontal pleiotropy); strong evidence not found of an effect on smoking age of onset.

	Treur et al. (2021)
	N=53,293*
	Multiple substance use measures (Liu et al. 2019; Wootton et al. 2020; Sanchez-Roige et al. 2018; Pasman et al. 2018; Cornelis et al. 2015): Ns=46,568-632,783
	Evidence of a causal effect of ADHD genetic liability on smoking initiation, cigarettes smoked per day, smoking cessation, lifetime smoking, cannabis use initiation and weak evidence for an effect on alcohol dependence; strong evidence not found for an effect on alcohol drinks per week, alcohol problems, or coffee consumption.
Weak evidence of a causal effect of genetic liability to smoking initiation on ADHD (in part due to horizontal pleiotropy); strong evidence not found for an effect of genetic liability to alcohol drinks per week, alcohol problems, alcohol dependence, cannabis use initiation or coffee consumption on ADHD.

	Vilar-Ribó et al. (2021)
	N=50,799****
	Multiple substance use measures (Liu et al. 2019; Walters et al. 2018; Pasman et al. 2018; Cabana-Domínguez et al. 2019; Neale Lab): Ns=1,917-631,790
	Evidence of a causal effect of ADHD genetic liability on smoking initiation, age of smoking initiation, cigarettes per day, lifetime cannabis use and (in the presence of horizontal pleiotropy) age of smoking initiation, but strong evidence not found for smoking cessation, alcohol dependence, cannabis dependence or ever addicted to illicit drugs.
Evidence of heterogeneity for smoking initiation and age of smoking initiation. 
Evidence of causal effect on ADHD of genetic liability to smoking initiation and cannabis use, with heterogeneity and horizontal pleiotropy for smoking initiation.

	Jang et al. (2022)
	N=53,293*
	Multiple substance use measures (Liu et al. 2019): N=337,427-1,232,091
	Evidence of a causal effect of ADHD genetic liability on age of initiation of smoking and smoking initiation; strong evidence not found for an effect on cigarettes per day, smoking cessation, ever smoker, drinks per week or lifetime cannabis use.
Evidence of a causal effect of genetic liability to smoking initiation on ADHD; strong evidence not found for an effect of age of initiation of smoking, cigarettes per day, smoking cessation, ever smoker, drinks per week or lifetime cannabis use.

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap




	Supplementary Table 2b: Mendelian randomisation studies of ADHD and substance use

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Soler Artigas et al. (2022)
	N=53,293*
	Multiple smoking and alcohol measures (Elsworth et al. 2017; Neale Lab, n.d.): N=23,332-462,434
	Investigated bidirectional effects for 124 traits including eight smoking and seven alcohol variables. 
Evidence of causal effects of ADHD genetic liability on six smoking variables with bidirectional effects for three: effects of ADHD genetic liability on current tobacco use, ever smoked, pack years adult smoking as proportion of life span exposed to smoking and past tobacco smoking met sensitivity criteria as did effects of genetic liability to past tobacco smoking on ADHD.
Evidence of causal effects of ADHD genetic liability on six smoking variables with bidirectional effects for three: effects of genetic liability to ADHD on current tobacco use, ever smoked, pack years adult smoking as proportion of life span exposed to smoking and past tobacco smoking met sensitivity criteria as did effects of genetic liability to past tobacco smoking on ADHD.

	Vink et al. (2021)
	N=55,374**
	Nicotine dependence (Hancock et al. 2018): (N= 38,602)
	Strong evidence not found of a causal effect of ADHD genetic liability on nicotine dependence.

	Soler Artigas et al. (2020)
	N=50,799****
	Cannabis (Stringer et al. 2016): N=32,330
	Evidence of a causal effect of ADHD genetic liability on cannabis with limited evidence of pleiotropy, heterogeneity or bidirectional associations.

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap





	Supplementary Table 3a: Mendelian randomisation studies of ADHD and physical health and sleep

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Leppert et al. (2021)
	N=53,293*
	Physical health outcomes (Locke et al. 2015; Bradfield et al. 2012; Nikpay et al. 2015; Churchhouse and Neale; Scott et al. 2017; Abou-Khalil et al. 2018; Okada et al. 2014; Liu et al. 2015; Moffatt et al. 2010; Paternoster et al. 2015; Wang et al. 2014): Ns=13,848-337,159
	Evidence of a causal effect of ADHD genetic liability on childhood obesity, coronary artery disease, smoking and (in the presence of horizontal pleiotropy) inflammatory bowel disease; strong evidence not found for a causal effect on BMI, myocardial infarction, hypertension, systolic blood pressure, type 2 diabetes mellitus, migraine, epilepsy, autoimmune and allergic diseases and lung cancer.
Evidence of a bidirectional association with childhood obesity.
Multivariable MR suggested childhood obesity may mediate the impact of ADHD genetic liability on coronary artery disease.

	Soler Artigas et al. (2022)
	N=53,293*
	Multiple anthropometric measures, longevity, activity and sleep (Elsworth et al. 2017; Neale Lab, n.d.; Berndt et al. 2013; Wood et al. 2014; Shungin et al. 2015; Chan et al. 2015)(Pilling et al. 2017): N=16,067-462,400
	Investigated bidirectional effects for 124 traits including 20 anthropometric traits. Evidence of a causal effect of ADHD genetic liability on one anthropometric trait and evidence of genetic liability for 17 anthropometric traits having a causal effect on ADHD. After sensitivity analyses there was limited evidence of effects of ADHD genetic liability on the anthropomorphic traits and evidence of an effect of the genetic liability of eight traits (arm, leg, whole body and trunk fat-free mass, arm and trunk predicted mass, whole body water mass and weight) on ADHD.
Evidence of a causal effect of ADHD genetic liability on all 6 measures of longevity (decreasing maternal, paternal and combined age of death or attained age and decreasing the odds of both parents being in the top 10% of survival) although only effects on combined parental attained age met the sensitivity analysis criteria. Strong evidence was not found of a causal effect genetic liability to longevity on ADHD.
Evidence of a causal effect of ADHD genetic liability on four of eight activity measures with evidence of a causal effect on ADHD for two of them.  After sensitivity analyses there was evidence of effects of ADHD genetic liability on frequency of stair climbing in last 4 weeks only. Strong evidence of a causal effects in either direction was not found for five sleep variables.

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap




	Supplementary Table 3b: Mendelian randomisation studies of ADHD and physical health and sleep

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Karhunen et al. (2021)
	N=55,374**
	Obesity-related traits (Yengo et al. 2018; Neale Lab; Shungin et al. 2015): Ns= 224,459-688,566
	Evidence of a causal effect of ADHD genetic liability on higher BMI, waist circumference, waist-hip-ratio and BMI-adjusted waist-hip-ratio, but strong evidence not found for body fat percentage and basal metabolic rate. Evidence for horizontal pleiotropy for all outcomes except waist-hip-ratio.
Very little evidence with the negative control hair colour.
Evidence of causal effect of genetic liability to BMI on ADHD, waist circumference, body fat percentage and basal metabolic rate.

	Hübel et al. (2019)
	N=53,293*
	Body composition traits (Hübel et al. 2019)
N=155,961
	Evidence of a causal effect of ADHD genetic liability on body mass index, fat mass or fat-free mass; strong evidence not found of a causal effect of ADHD genetic liability on body fat percentage. Similar pattern for males and females.

	C.-Y. Liu et al. (2021)
	N=55,374**
	BMI (Pulit et al. 2019): N=806,834
	Evidence of a causal effect of ADHD genetic liability on higher BMI with little evidence of horizontal pleiotropy. 
Evidence of a causal effect of higher BMI genetic liability on ADHD (which remained but attenuated when controlling for education) with little evidence of horizontal pleiotropy.

	Martins-Silva et (al. 2019)
	N=55,374**
	BMI (Felix et al. 2016; Locke et al. 2015; Churchhouse and Neale): Ns=35,668-~337,000
	Evidence of a causal effect of ADHD genetic liability on higher childhood BMI and higher adult BMI for one sample with little evidence for another.
Evidence of a causal effect of higher childhood and adult BMI genetic liability on ADHD.

	Zhaozhong Zhu et al. (2019)
	N=53,293*
	Asthma (Zhaozhong Zhu et al. 2019): N=394,283
	Evidence of a causal effect of ADHD genetic liability on asthma; strong evidence not found of a causal effect of asthma genetic liability on ADHD.

	Du et al. (2022)
	N=53,293*
	Stroke and subtypes (Malik et al. 2018): N=446,969
	Evidence of a causal effect of ADHD genetic liability on higher risk of any ischemic stroke and large-artery atherosclerotic stroke. Multivariable analyses suggested that the causal effect of ADHD on stroke could be mediated through coronary artery disease. 

	Wang et al. (2020)
	N=53,293*
	Mouth ulcers (Dudding et al. 2019): N=461,106
	Strong evidence not found of a causal effect of mouth ulcers genetic liability on ADHD or of ADHD genetic liability on mouth ulcers.

	Peng et al. (2021)
	N=53,293*
	Intracranial Aneurysms (Bakker et al. 2020): N=79,429
	Strong evidence not found of a causal effect of intracranial aneurysms genetic liability on ADHD or of ADHD genetic liability on intracranial aneurysms.

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap




	Supplementary Table 3c: Mendelian randomisation studies of ADHD and physical health and sleep

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Liu et al. (2021)
	N=55,374**
	Covid-19(COVID-19 Host Genetics Initiative): N=1,388,342-1,887,658
	Evidence of a causal effect of ADHD genetic liability on hospitalised Covid-19; strong evidence not found for an effect on critically ill COVID-19.
Strong evidence not found for an effect of genetic liability to hospitalised Covid-19 or critically ill COVID-19 on ADHD.

	Gao et al. (2019)
	N=55,374**
	Insomnia (Jansen et al. 2019): N=386,533
	Strong evidence not found of a causal effect of insomnia genetic liability on ADHD or of ADHD genetic liability on insomnia.

	Sun et al. (2022)
	N=53,293*
	Insomnia, chronotype, sleep duration (Dashti et al. 2019; P. R. Jansen et al. 2019; Jones et al. 2019): N=446,118- 1,331,010
	Evidence of causal effect of genetic liability to insomnia on ADHD. Strong evidence not found of a causal effect of chronotype or sleep duration genetic liability on ADHD. Suggestive evidence of ADHD genetic liability on sleep duration. 

	Carpena et al. (2021)
	N=55,374**
	Sleep-related traits (Jones et al. 2019; Dashti et al. 2019; Lane et al. 2019; Wang et al. 2019; Jansen et al. 2019): Ns=10,554- 1,331,010
	Evidence of a causal effect of ADHD genetic liability on longer sleep duration and chronotype (in the presence of pleiotropy), but strong evidence not found for insomnia, snoring, daytime napping, daytime sleepiness or ease getting up.
Evidence of causal effects of sleep-related traits genetic liability on ADHD for insomnia, daytime napping and shorter sleep duration, but strong evidence not found for chronotype, daytime sleepiness, daytime dozing, ease getting up or snoring.

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap





	Supplementary Table 4: Mendelian randomisation studies of ADHD and intelligence and indicators of socio-economic status

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Savage et al. (2018)
	N=53,293*
	Intelligence (Savage et al. 2018): N=269,867
	Evidence of a causal effect of lower intelligence genetic liability on ADHD and of ADHD genetic liability on lower intelligence.

	Michaëlsson et al. (2022)
	N=55,374**
	Socioeconomic status (IEU Open GWAS Project; Plana-Ripoll et al. 2019; Savage et al. 2018): N=269,867-766,345
	Evidence of a causal effect of genetic liability to lower education, lower household income (evidence of horizontal pleiotropy) and higher Townsend deprivation index on ADHD, independent of intelligence. Weaker evidence of a causal effect of genetic liability to intelligence on ADHD, which was not independent of education.
Evidence of a causal effect of ADHD genetic liability on lower education, lower household income and higher Townsend deprivation index on ADHD; strong evidence not found for an effect on intelligence.

	Rao et al. (2022)
	N=55,374**
	Intelligence (Savage et al. 2018): N=269,867
	Evidence of a causal effect of lower intelligence genetic liability on ADHD.

	Soler Artigas et al. (2022)
	N=53,293*
	Intelligence, educational attainment, employment and household variables (Elsworth et al. 2017; Neale Lab, n.d.; Lee et al. 2018; Savage et al. 2018): N=149,051-766,345
	Investigated bidirectional effects for 124 traits. Evidence of a causal effect of ADHD genetic liability on three of five examined measures of cognitive function and intelligence with evidence of a causal effect on ADHD for two of these plus the additional two examined traits. Only the effect of ADHD genetic liability to cognitive performance survived sensitivity analyses but showed high heterogeneity.
Evidence of causal effects of ADHD genetic liability on all four examined measures of education and employment, and of genetic liability to these on ADHD. Effects in both direction survived sensitivity analyses for age completed full-time education and years of schooling.
Evidence of causal effects of ADHD genetic liability on five of nine examined household measures: causal evidence on income, deprivation and number of sisters passed sensitivity analyses. Evidence of causal effects of genetic liability to three of nine examined household measures on ADHD: effect of deprivation passed sensitivity analyses. 

	Dardani et al. (2021)
	N=55,374**
	Educational attainment (Lee et al. 2018): N=1,131,881
	Evidence of a causal effect of ADHD genetic liability on lower educational attainment, independently of cognitive ability (Savage et al. 2018). Evidence of a causal effect of higher educational attainment genetic liability on lower risk of ADHD, independently of cognitive ability.

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap




	Supplementary Table 5: Mendelian randomisation studies of ADHD and birthweight, gestational age and environmental exposures

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Arafat and Minică (2018)
	N=55,374**
	Birth weight (Horikoshi et al. 2016): N=153,781
	Strong evidence not found of a causal effect of genetic liability to low birth weight on ADHD.

	Orri et al. (2021)
	N=53,293*
	Birth weight (Warrington et al. 2019): N=264,498
	Evidence of a causal effect of genetic liability to low birth weight on ADHD.

	Soler Artigas et al. (2022)
	N=53,293*
	Birth weight, breastfed, maternal smoking around birth, place of birth and multiple environmental measures (Elsworth et al. 2017; Neale Lab): N=261,932-462,433
	Investigated bidirectional effects for 124 traits. Evidence of a causal effect of ADHD genetic liability on maternal smoking around birth and of genetic liability to maternal smoking around birth on ADHD although only the former met sensitivity criteria. Strong evidence was not found in either direction for birth weight, being breastfed as a baby or place of birth in UK.
Evidence of causal effects of ADHD genetic liability on nine of 18 additional environmental measures: two measures of air pollution and two measures of sexual behaviour passed sensitivity analyses. Evidence of causal effects of genetic liability to eight of the 18 measures on ADHD: effect of age of first sexual intercourse, length of mobile phone use and time spent watching television passed sensitivity analyses.

	Yao et al. (2022)
	N=53,293*
	Gestational age (X. Liu et al. 2019): N=84,689
	Strong evidence not found of a causal effect of genetic liability to gestational duration on ADHD.

	Warrier et al. (2021)
	N=53,293*
	Childhood maltreatment (Warrier et al. 2021): N=185,414
	Evidence of a causal effect of ADHD genetic liability on childhood maltreatment and of childhood maltreatment genetic liability on ADHD.

	Wendt et al. (2019)
	N=53,293*
	Computerized device use (Wendt et al. 2019): N=301,157
	Evidence of a causal effect of ADHD genetic liability on phone use and of genetic liability to phone use on ADHD.

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap




	Supplementary Table 6: Mendelian randomisation studies of ADHD and biological markers

	Study
	ADHD GWAS
(Demontis et al. 2019)
	Exposure/Outcome
	Findings

	Yang et al. (2020)
	N=55,374**
	Human Serum Metabolites (Yang et al. 2020): (N=7,824)
	Examined associations between 486 metabolites on ADHD; evidence of a causal effect for 27: one passed Bonferroni correction (1-docosahexaenoylglycerophosphocholine).

	Yang et al. (2022)
	N=55,374**
	Plasma proteins (B. B. Sun et al. 2018): N=3,301
	Examined associations between 2,994 plasma protein on ADHD; evidence of a causal effect for one (MANBA).

	Chen, Yao, Cai, Fu, et al. (2022)
	N=55,374**
	Systemic inflammatory regulators (Ahola-Olli et al. 2017): N=8,293
	Examined associations between 41 systemic inflammatory regulators and ADHD. Weak evidence of a causal effect of genetic liability to two systemic inflammatory regulators (beta nerve growth factor and stem cell factor) on ADHD and weak evidence of a causal effect of ADHD genetic liability on two systemic inflammatory regulators (interleukin7 and tumour necrosis factor–alpha).

	Zhao et al. (2021)
	N=53,293*
	Serum urate levels (Köttgen et al. 2013): N=110,347
	Strong evidence not found of a causal effect of Serum urate levels genetic liability on ADHD.

	Libuda et al. (2021)
	N=53,293*
	25(OH)vitamin D levels (Jiang et al. 2018): N= 79,366
	Strong evidence not found of a causal effect of 25(OH)D genetic liability on ADHD or of ADHD genetic liability on 25(OH)D.

	*European samples **Full sample ***European samples, excluding sample overlap ****Excluding sample overlap
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