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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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other socially relevant groupings
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Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

regarding data sharing, which is through a system of managed open access. Full instructions for applying for data access can be found here: http://
www.bristol.ac.uk/alspac/researchers/access/. The ALSPAC study website contains details of all the data that are available (http://www.bristol.ac.uk/alspac/
researchers/our-data/).

Sex as a biological variable was collected, used in the analysis and reported.

Majority of the population over 95% are White from Bristol area of the UK. Thus there were no ethnicity stratified results.

See above and the recruitment section below.

Data were from the Avon Longitudinal Study of Parents and Children (ALSPAC) birth cohort, which investigates factors that
influence childhood development and growth. Pregnant women resident in Avon, UK with expected dates of delivery
between 1st April 1991 and 31st December 1992 were invited to take part in the study. 20,248 pregnancies have been
identified as being eligible and the initial number of pregnancies enrolled was 14,541. Of the initial pregnancies, there was a
total of 14,676 foetuses, resulting in 14,062 live births and 13,988 children who were alive at 1 year of age. When the oldest
children were approximately 7 years of age, an attempt was made to bolster the initial sample with eligible cases who had
failed to join the study originally. As a result, when considering variables collected from the age of seven onwards (and
potentially abstracted from obstetric notes) there are data available for more than the 14,541 pregnancies mentioned above.
The number of new pregnancies not in the initial sample (known as Phase I enrolment) that are currently represented in the
released data and reflecting enrolment status at the age of 24 is 906, resulting in an additional 913 children being enrolled
(456, 262 and 195 recruited during Phases II, III and IV respectively). The total sample size for analyses using any data
collected after the age of seven is therefore 15,447 pregnancies, resulting in 15,658 foetuses. Of these 14,901 children were
alive at 1 year of age. Regular clinic visits of the children commenced at 7 years of age and are still ongoing into adulthood.

Ethical approval for the study was obtained from the ALSPAC Ethics and Law Committee and the Local Research Ethics
Committees as listed below.

11 Year Clinic:

• Southmead (North Bristol Trust): 137/02: ALSPAC – Focus at 11+. (17th April 2003)

• United Bristol Healthcare Trust: E5691 ALSPAC Focus @ 11+. [Reciprocal] (29th May 2003)

• Frenchay (North Bristol Trust): 2002/110 Avon Longitudinal Study of Parents and Children (ALSPAC) Assessments at Age
Eleven Plus. (23rd June 2003)

• Weston Area Health Trust: E325 (R) – 137/02 Avon Longitudinal Study of Parents and Children (ALSPAC) Assessments at Age
Eleven Plus. (28th February 2003)

15 Year Clinic:

• Central & South Bristol Research Ethics Committee (UBHT): 06/Q2006/53 Avon Longitudinal Study of Parents and Children
(ALSPAC), Hands on Assessments: Teen Focus 3 (Focus 15+). (7th August 2006) (Confirmed 15th September 2006)

17 Year clinic:

• North Somerset & South Bristol Research Ethics Committee: 08/H0106/9 Avon Longitudinal Study of Parents and Children
(ALSPAC), Hands on Assessments: Teen Focus 4 (Focus 17+) (18th November 2008)

24 Year Clinic:

• National Research Ethics Service Committee South West – Frenchay: 14/SW/1173 ALSPAC Focus at 24+ (24th February
2015, confirmed 20th March 2015)

Informed consent for the use of data collected via questionnaires and clinics was obtained from participants following the
recommendations of the ALSPAC Ethics and Law Committee at the time. Consent for biological samples has been collected in
accordance with the Human Tissue Act (2004).

This study population was drawn from a birth cohort as detailed below. Pregnant women resident in Avon, UK with expected dates of delivery




