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Abstract

Family history (FH) of autism and ADHD is not often
considered during the recruitment process of develop-
mental studies, despite high recurrence rates. We looked at
the rate of autism or ADHD amongst family members of
young children (9 to 46 months) in three UK-based samples
(N=1055) recruited using different methods. The rate of
FH-autism or FH-ADHD was 3%—9% for diagnosed cases.
The rate was highest in the sample recruited through an
online participant pool, which also consisted of the most
socio-economically diverse families. Lower parental educa-
tion and family income were associated with higher rates
of FH-ADHD and lower parental education with increased
FH-autism. Thus, recruitment strategies have a meaningful
impact on neurodiversity and the conclusions and gener-
alizations that can be drawn. Specifically, recruitment using
crowdsourcing websites could create a sample that is more
representative of the wider population, compared to those
recruited through university-related volunteer databases and
social media.
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Statement of contribution

What is already known on this subject

* Having a sibling/parent with an autism/ADHD diagnosis increases likelihood of receiving
diagnosis.

e A family member with autism/ADHD increases likelihood of other psychiatric conditions.

e Autism and ADHD are both associated with socio-economic status and education.

What the present study adds

¢ Prevalence of family history of autism/ADHD is 6% but varies by ascertainment type.
* Prevalence is higher when participants were recruited through online pool versus through
babylabs.

* Results should be considered when planning recruitment strategies for studies.

BACKGROUND

Autism Spectrum Condition (hereafter ‘autism’) and Attention Deficit Hyperactivity Disorder
(ADHD) are highly heritable, neurodevelopmental conditions. The prevalence of autism is around
1% (Fombonne et al., 2021), with similar rates reported amongst UK school-aged children (Roman-
Urrestarazu et al., 2021). The heritability of autism means that children with a parent or sibling with a
diagnosis have a higher likelihood of receiving a diagnosis themselves. The recurrence rate for autism
is ~10% (Constantino et al., 2010; Risch et al., 2014), although rates in prospective sibling studies are
somewhat higher, up to ~20% (Messinger et al., 2013; Ozonoff et al., 2011). This compares to a 0.5%
prevalence in siblings with an older sibling without a diagnosis (Risch et al., 2014). Recurrence rates for
half-siblings are also increased, 5%—7% and ~2% for maternal and paternal half-siblings respectively
(Constantino et al., 2013; Risch et al., 2014).

ADHD occurs in 3%-5% (Polanczyk et al., 2007, 2015) of the population [similar amongst UK
school-aged children (Russell et al., 2019)]. Rates for ADHD are around 8—13 times higher for children
with a diagnosed sibling (Chen et al., 2017; Miller et al., 2019) and 2—3 times for those with diagnosed
maternal and paternal half-siblings (Chen et al., 2017). Having a parent with a diagnosis of ADHD in-
creases the likelihood of a diagnosis 5 times (Musser et al., 2014).

Recent meta-analyses show the co-occurrence of autism and ADHD is around 30%—-40% (Lai
et al,, 2019; Rong et al., 2021), with a cohort study estimating the prevalence rate of having both con-
ditions as around 0.73% (Ghirardi et al., 2018). Having another family member, such as a sibling, with
autism also increases a person's likelihood of an ADHD diagnosis and vice versa (Odds Ratio: ~4)
(Ghirardi et al., 2018; Jokiranta-Olkoniemi et al., 2016, 2018; Miller et al., 2019) and increases the likeli-
hood of other psychiatric conditions and developmental delays (Jokiranta-Olkoniemi et al., 2016, 2018).
Around 20% of children with an older sibling with autism but without a diagnosis themselves, show
elevated autism traits, lower levels of developmental functioning (Messinger et al., 2013) or language
delays (Constantino et al., 2010). Thus, having a family history (IFH) of either autism or ADHD means
that a child is at an increased likelihood of neurodivergent development compared to the children with-
out 2 FH of autism/ADHD (Charman et al., 2023).

Studies recruiting infants to investigate general development often obtain information on di-
agnosed medical conditions or birth complications to exclude or control for factors which may
influence the behaviour or skill being studied. However, as a diagnosis before the age of 3years is
uncommon for autism [<20% in the United Kingdom (Brett et al., 2016)] and even rarer for ADHD
(Hoang et al., 2019), this is often not yet known at recruitment. Studies, including for example large
longitudinal cohort studies [e.g. (Kooijman et al., 2016)], do not routinely ask about the diagnostic
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status of the infant's parents and siblings, even though, as outlined above, this is likely to be related
to the development of the infant. To understand the scale of this issue, it is, therefore, useful to
study the prevalence of autism and ADHD FH in samples participating in developmental studies
and whether prevalence rates differ based on recruitment approach, which may impact the general-
izability of the findings.

Some commonly used recruitment approaches for developmental psychology research include the
use of volunteer databases related to universities and advertisement on social media. However, these
recruitment techniques often lead to an underrepresentation of people with lower incomes or educa-
tional levels, or from minoritized ethnicities (Patel et al., 2003). More recently, crowdsourcing websites
such as Amazon Mechanical Turk and Prolific are used to run online questionnaires and experiments.
These platforms have the benefit that they reach a wider pool of participants (Palan & Schitter, 2018),
potentially leading to samples more representative of the general population. An online platform for
developmental research, Lookit (recently merged with ‘Children Helping Science’), is reported to reach
a sample more representative of the US population (Scott & Schulz, 2017). We are not aware of any
study comparing the demographics of samples recruited through crowdsourcing versus more traditional
approaches in infant research within the United Kingdom.

The demographic characteristics of samples which potentially differ by recruitment strategy, such as
socio-economic status [SES; often measured through parental educational attainment and household
income (Davis-Kean et al., 2021)], may be differentially associated with FH. SES has been more broadly
associated with more mental health problems in children (Reiss, 2013). Lower SES may also be asso-
ciated with higher rates of intellectual disability amongst those with a neurodevelopmental condition
(Delobel-Ayoub et al., 2015). Co-occurring conditions potentially lead to greater difficulties experi-
enced by these families. In conjunction with less readily available support in the direct environment
this may make the requirement of a diagnosis higher in order to access the right support. On the other
hand, lower SES may be associated with no or delayed diagnoses due to reduced access to assessment
and diagnostic services (Thomas et al., 2012), as these tend to depend on better financial resources (e.g.
bypass waiting list via private assessments). This could lead to lower reported prevalence of FH amongst
lower SES families (Fadus et al., 2020).

Consistent with this, previous studies report associations between SES and autism in both directions.
In a genome-wide association study (GWAS), genetic liability for higher educational attainment is asso-
ciated with an increased likelihood of autism when considering cognitive ability (Dardani et al., 2021).
Similarly, in UK-based population studies, higher parental education is associated with higher rates of
autism (Baird et al., 20006; Kelly et al., 2019). In contrast, a UK population sample of children in state-
funded education shows that children with autism are 1.6 times more likely to have social disadvantages,
measured by their eligibility for free school meals (Roman-Urrestarazu et al., 2021). The reported differ-
ences between studies may be due to differences in ascertainment (Rai et al., 2012).

Findings regarding ADHD more consistently show an association between lower SES and higher
rates of ADHD. Lower parental socio-economic position is associated with more ADHD diagnoses
(Hegelund et al., 2019) and those with ADHD are 6 times more often from lower, compared to higher
income families (Rowland et al., 2018). Similarly, those with a genetic liability for higher educational
attainment are less likely to have ADHD (Dardani et al., 2021). A recent meta-analysis has also found
those from low SES backgrounds to be twice as likely to have ADHD (Russell et al., 2016).

Thus, whereas associations between SES and autism have been found in both directions [e.g.
(Dardani et al., 2021) higher SES and higher autism, (Roman-Urrestarazu et al., 2021) opposite], ADHD
has more consistently been related to lower SES. These associations between SES and diagnosed neuro-
developmental conditions are likely the result of a complex interaction between genetic influences and
the environment (Russell et al., 2014), including socio-economic circumstances and social bias (Begeer
et al., 2009; Fadus et al., 2020). More research is needed to investigate the potential differential associ-
ation between FH and SES. The current study including multiple samples, obtained through different
recruitment sources and with likely varying levels of SES, can contribute to this literature.
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The current exploratory study aims to identify the rates of FH of autism and ADHD amongst infants
taking part in developmental studies and investigate whether FH varies by ascertainment and with SES.
As we are expecting recruitment approach to impact the demographics and potentially the FH of the
sample, we also look at the association between FH and SES across these general samples and see if a
differential association exists. Understanding the rate of FH of neurodevelopmental conditions samples
recruited via university babylabs versus crowdsourcing platforms will be helpful in determining the gen-
eralizability of results of studies using these approaches. Equally, knowing whether or not to anticipate a
high rate of FH based on the planned recruitment approach, gives researchers the opportunity to collect
data that will enable them to account for FH in the study design and analytic approach. To address these
questions, FH information was collected from three UK-based samples, recruited via commonly used
approaches, e.g., hospitals, online advertising and crowdsourcing platforms. These samples were not
recruited based on the absence or presence of FH of autism or ADHD.

METHODS
Samples

Oxford EF study (OEEF)—Iab-based via University-led recruitment (OEEF-Lab/
Uni)

Families were recruited for the pilot (IN=1306; collected from Autumn 2017 to Spring 2019) or main
phase (IN=179; collected from Spring 2019 to Autumn 2020) of a UK-based in-person study about the
development of executive functions (~10 per cent of families provided questionnaire data only due to
lockdown restrictions). Respondents were recruited via the Oxford University babylab social media
pages and volunteer database. Participants reported they heard of the babylab via social media (20%),
word of mouth (21%), maternity wing of hospital (40%) or other sources including links with univer-
sity and previous studies (19%). Thirteen participants (pilot: #=9, main: #=4) did not complete the
questionnaire and 2 (pilot: =1, main: »= 1) questionnaires had errors (i.e., indicated family history but
did not identify any family member) and were excluded. The final OEEF-Lab/Uni sample consisted of
300 participants [Magcz 12.50, SD=6.08, range: 9-38 months; 162 males (54%)]. Ethics approval was
granted by University of Oxford Medical Sciences Interdivisional Research Ethics Committee; Ref. No.
R39996/RE001 and R57972/RE001. Parents provided informed consent on behalf of themselves and
their infants. At the end of each in-person visit, families were given a branded gift costing under £5.
Experimental data from these participants have been previously reported by Fiske et al. (2022), Hendry
et al. (2021), Hendry and Holmboe (2021) and Lui et al. (2021).

Social distancing and development study (SDDS)—Online via University-led
recruitment (SDDS-Online/Uni)

Participants were recruited in Spring 2020 from across the United Kingdom to take part in an online
questionnaire study on language and cognitive development during the pandemic. Advertisements were
shared online on research-related websites and social media groups and via the Oxford Brookes babylab
volunteer database. Recruitment sources for the database include word of mouth, free and paying baby
groups, family events, in-hospital recruitment and social media. Parents provided information on socio-
demographic characteristics at the first testing point. Family history data were collected during the
third follow-up (November—December 2020) in which 253 families took part [Magc =26.62, §D=17.35,
range: 14—46 months; 125 males (49%)], from an original 862 who had provided socio-demographic
data. Ethics approval was granted by Oxford Brookes University Research Ethics Committee; Ref. No.
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20023. Parents provided informed consent on behalf of themselves and their children. Full study details
can be found in Davies et al. (2021). On completion of the first two data collection points, families were
given a £30 Amazon voucher. On completion of the third data collection point, families were given a
£5 Amazon voucher.

Prolific—Online via crowdsoutcing platform (Prolific-Online/Crowd)

Participants wete recruited via Prolific (https://www.prolific.co/), an online patticipant pool
platform for research studies, in May 2021 to take part in a 1-min online screener questionnaire
(Mdn=55s; min: 20s, max:10min 22s) about the early development of thinking and regulation
skills. Prolific pre-screeners were selected to only include participants with a child born in 2019
(i.e., 17-28 months) and a UK nationality. Ethics approval was granted by University of Oxford
Medical Sciences Interdivisional Research Ethics Committee; Ref. No. R64473. Of the 562 entries,
26 had entered the study twice, of which 22 were recorded by Prolific as spam and 4 were manu-
ally identified. 18 participants did not complete the study or revoked their consent and 3 had errors
(i.e., indicated family history but did not identify any family member) and were excluded. Of the
remaining 515 participants, 12 participants indicated they lived outside of the United Kingdom and
for 1 participant, these data were missing. Given that participants in the other samples all lived in
the United Kingdom, these were not included. The final sample consisted of 502 participants. All
participants were compensated £0.50 for their time.

Part of the Prolific-Online/Crowd sample was followed up (Prolific-Online/Crowd-FU) to collect
more data on socio-demographic characteristics and the child's cognitive and social development. All
families who indicated that they had a diagnosed or suspected FH of autism or ADHD were invited to
participate between June and August 2021 (N=48). Families who did not indicate an FH of autism or
ADHD were followed up in Sep 2021 (IN=44). Respondents in either group were compensated £5 for
their time. The main Prolific-Online/Crowd sample was used to look at FH rate, wheteas the Prolific-
Online/Crowd-FU sample was used to look at the association between FH and SES.

Sample characterization

The OEEF-Lab/Uni, SDDS-Online/Uni and Prolific-Online/Crowd-FU samples were asked to report
on the number of children in the family, their household income and highest level of education for
both mother and father. For the main Prolific-Online/Crowd sample, these data were only available at
a sample level.

Data from the samples were merged based on the highest-level data available in all three datasets
to create equivalent categories. The number of categories was reduced to ensure large enough groups.
Three education categories were created: A-level or below (including vocational courses), Undergraduate
degree and Postgraduate or equivalent degree (includes advanced professional qualifications). For the
OEEF-Lab/Uni and SDDS-Online/Uni samples, data from both patents was available. These data
were merged using the highest level of education of both parents in the analyses. Household income
was recoded into low-, below-median- and above-median-income groups. The median equivalised in-
come was £30,500 in the United Kingdom in 2020 (Office for National Statistics, 22 March 2022).
This income is adjusted for the household composition using the OECD-modified scale (Hagenaars
et al,, 1994), based on the number of adults and children (for our sample, this number is 1.96 based on
OEEF-Lab/Uni, SDDS-Online/Uni and Prolific-Online/Crowd-FU samples). Taking this adjustment
into consideration, an income of £60,000 for our families is roughly equivalent to the UK median. As
very few families had an income below £20,000 and we have limited detail over £70K, we categorized
<£30,000 as low, £30,000—£60,000 below median and >/60,000 as above median.

AT *$T0T XSE/HHOT

:scny woxy

SUOIIT SUOWIWOD) AAERI) d]quat]dde Uy £q POUIGAOS AIE SA[ILIE VO SN JO SONI 10§ ILIGIT AUUQ AD[1AN UO (SUOIPUOD-PUB-SULIY WO Ko[1mKIBIqIIoUIUO/:5d1)Y) SUONIPUOL) PUE SULID L U1 38 “[HZ0T/40/61] U0 A1e1qr] SUtuQ Ao[iAN ‘1991 £Q 6942 1°dpla/1 111°01/10p/woo Kajim-Areaqouy


https://www.prolific.co/

122 | BAZELMANS ET AL

Characterizing sample demographic differences

Details on the number of children and SES indices are given in Table 1. More detailed sample charac-
terization data, including Prolific-Online/Crowd-FU sample, can be found in the appendix, Appendix
Table S1. There was a significant difference between the three main samples based on the number
of siblings [*(2)=25.80, p<.001], education level [r°(4) =202.57, p<.001] and household income
@)= 119.65, p<.001]. Inspecting the adjusted residuals (>|2|) for the number of children, there were
relatively more families with one child in the OEEF-Lab/Uni sample, whereas the Prolific-Online/
Crowd sample had relatively more families with multiple children.

For education level, the OEEF-Lab/Uni and SDDS-Online/Uni samples had relatively (compated
with the overall sample) fewer participants with an A-level or below, and more with a Postgraduate or
equivalent level. The education qualification level of the OEEF-Lab/Uni and SDDS-Online/Uni sam-
ples was higher compared to that of the UK population between 25 and 49 years of age (54% of people
with an educational qualification above A-level) (UK Government, 2021). The Prolific-Online/Crowd
dataset had relatively more participants with an A-level or below, or an Undergraduate degree, and fewer
with a Postgraduate or equivalent level compared with the overall sample but was comparable to that of
the general UK population.

Regarding household income, the OEEF-Lab/Uni and SDDS-Online/Uni samples had relatively
more participants in the above-median category; and the OEEF-Lab/Uni sample also had relatively
fewer in the low or below-median category. The Prolific-Online/Crowd dataset had relatively more
participants in the low or below-median income categories and fewer in above-median. Overall, par-
ticipants in OEEF-Lab/Uni more often earned above, SDDS-Online/Uni eatned just below and most
people in Prolific-Online/Crowd eatned below the median UK income.

In sum, the OEEF-Lab/Uni and SDDS-Online/Uni samples were of higher SES than the Prolific-
Online/Crowd sample and overall had an above-average SES, whereas Prolific-Online/Crowd had a

TABLE 1 Sample descriptives.

OEEF-Lab/Uni SDDS-Online/Uni Prolific-Online/

(N=300) (N=253) Crowd (N=502) I (df)
Number of siblings
No siblings 210 (70.0%)* 163 (64.4%) 234 (52,2%)h 25.80 (2), p<.001
1+ siblings 90 (30.0%)h 90 (35.6%) 214 (47.8%)"
Unknown — — 54
Education level
A-level or below 23 (7.7%)b 20 (7.9%)b 150 (39.9%)" 202.57 (4), p<.001
Undergraduate 86 (28.8%) 74 (29.3%) 146 (38.8%)"
Postgraduate or 190 (63.5%)" 159 (62.8%)" 80 (21.3%)"
equivalent
Unknown 1 — 126
Household income
Low: 0-30K 12 (5.0%)b 38 (15.0%) 110 (26.0%)" 119.65 (4), p<.001
Below-median: 87 (35.9%)b 103 (40.7%) 227 (53.7%)"
30-60K
Above-median: 60 K+ 143 (59.1%)" 112 (44.3%)" 86 (20.2%)b
Unknown 58 — 79

Note: Percentages shown exclude cases unknown.
"Adjusted residuals above 2.

"Adjusted residual below —2.
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lower SES compared to the general UK population. The Prolific-Online/Crowd-FU sample differed
from the overall Prolific-Online/Crowd sample in the number of siblings [*(1) =32.73, »<.001;
more siblings in 3-Online/Crowd-FU sample|, but not in education level ot household income (see
Appendix S1 for Prolific-Online/Crowd-FU details).

Family history of autism and ADHD

In all three studies, parents were asked to report whether any immediate blood relatives of the
target child had a confirmed diagnosis of autism, ADHD or both. If so, they specified how many
and which family member(s), (i.e. father, mother, brother, sister, half-brother or -sister, separately
for maternal and paternal side). Exact phrasing can be found in the Appendix S1. In the Prolific-
Online/Crowd dataset, parents were additionally asked to report the number of suspected cases of
autism or ADHD (suspected FH). For the OEEF-Lab/Uni and SDDS-Online/Uni datasets, diag-
nosed FH data were also collected on the wider family, including grandparents, aunts or uncles and
cousins (extended FH). The results and discussion on suspected FH and extended FH can be found
in the Appendix S1.

RESULTS

All analyses were performed in Stata 17.0. All post-hoc results are reported using the Holm-Bonferroni
method to adjust for multiple comparisons.

Rate of family history of autism and ADHD

Of the 1034 (excluding 21 families reporting ‘do not know’) families who reported on family history,
5.8% reported that one or more family members had diagnosed autism, ADHD or both (Autism: 1.9%;
ADHD: 3.5%; Both: 0.4% see Table 2). Of the 17 children in the OEEF-Lab/Uni and SDDS-Online/
Uni samples with a FH 8 (47%) were males.

Exploring the rate further, of those families with a diagnosed IFH, the majority identified one per-
son with a diagnosis of autism (87.5%) or ADHD (85%). For autism, 2 families reported autism in two
family members and 1 family reported autism in three family members. For ADHD, 5 families reported
ADHD in two family members and 1 in three family members. Of the individual family members with
a diagnosis, 61% of those with autism and 77% of those with ADHD were male.

The overall rate was calculated based on the total number of first-degree family members within each
family with a diagnosis reported in the OEEF-Lab/Uni and SDDS-Online/Uni samples (total number
of first-degree family members was not available for the Prolific-Online/Crowd sample). Considering
the total number of first-degree family members in OEEF-Lab/Uni and SDDS-Online/Uni samples
(N=1289, excluding the target child), the rate of autism was 0.6% (IN=28; CI: 0.2%—-1.2%) and 0.9% for
ADHD (N=12; CI: 0.5%—1.6%). Rates amongst parents only (including all three studies: N=2068) is
0.8% (CI: 0.4%-1.3%) for autism and 1.5% (CI: 1.0%-2.1%) for ADHD.

Suspected cases: Including families that indicated they suspected a diagnosis of autism, ADHD or both
in one or multiple family members, the total rate of FH in Prolific-Online/Crowd was 17% (35 FH-
autism, 36 FH-ADHD and 13 FH-both). Of the FH-any families, 35% suspected a diagnosis of autism,
ADHD or both amongst their family members. Amongst no-FH families, this was 9%. Individuals
with suspected diagnoses were more often male (autism: 62%; ADHD: 61%). Full details and additional
analyses can be found in the Appendix (Table S2).

AT *$T0T XSE/HHOT

:sdny woxy

SUOIIT SUOWIWOD) AAERI) d]quat]dde Uy £q POUIGAOS AIE SA[ILIE VO SN JO SONI 10§ ILIGIT AUUQ AD[1AN UO (SUOIPUOD-PUB-SULIY WO Ko[1mKIBIqIIoUIUO/:5d1)Y) SUONIPUOL) PUE SULID L U1 38 “[HZ0T/40/61] U0 A1e1qr] SUtuQ Ao[iAN ‘1991 £Q 6942 1°dpla/1 111°01/10p/woo Kajim-Areaqouy



2044835x, 2024, 2, D ry.wiley.com/doi/10.1111/bjdp.12469 by Test, Wiley Online Library on [19/04/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

BAZELMANS ET AL.

‘UOIID9310D [UOIIDJUOG-W[OF] 193J¢ JULIIITUTIS J1 () JSIIDIST UL I
Pa1vdrput 23v safdwes usamIDq $22UIIFICT “HI-ON SnsIoa uv-F,] put (qHAV-H-OU $NSI9A Y30q /(QHAV-H.I ‘WSHNE-F{,]-0U $N$I9A YI0q /WSHNEe-F],] UO SAIPNIS 22343 23 21edwod 03 Pasn sea 3593 JTXD § I9YST],
" MOUY 10U O, IPN[IXD TMOYS $IFLIUIIII] /0N

|44 L 4 01 Mmouy J0u o(g
(%T¥6) ¥LG (%€16) TSP (%9°L6) ¢¥T (%2'96) 6LT ((HA-ON,) sisouSerp qHQV 40 wspny oN
100° (%8°¢) 09 «(%L'8) ¢ %2 9 (%8°¢) 11 (Aue-H,1,) HAV F0/pur wsnny
%t 0) ¥ (%9°0) € — %t0) 1 (y109-H.1,) HAV » wsnny
c10° (%5°¢) 9¢ «(%1°9) ST @691 ¥ %t2) L ((@HAV-H.L,) AHAV
L20" (%6'1) 0T (%%0°¢) S1 (%8°0) T %01 € (qspne-H,1,) wsnny
A30181Y A[Tue,]
(d) 10ex3 (S501=N) (Tos=N) (€s2=N) (00 =N)
S, 7USL] srdues [[ng PA03I) /ABI[UQ-OLFI0I] U /oUUQ-SAAS N /qeT-A440

Koy dpwe] 7 F1AV.L

124



RATES FAMILY HISTORY OF AUTISM/ADHD 125

Family history by ascertainment

The rate of FH in the core family was compared between the three samples using Fisher's exact test
[given that some of the cells had an expected count below 5 (Kim, 2017)]. For post-hoc comparisons,
the p-value was adjusted using the Holm-Bonferroni method. The analyses for FH-autism and FH-
ADHD also include those children who have a FH for both and was compared to those without a FH
of autism or ADHD, respectively.

FH-autism (p=.027) and FH-ADHD (p=.013) rates differed between samples. Post-hoc compari-
sons for FH-autism showed that none of the contrasts were significant (SDDS-Online/Uni vs Prolific-
Online/Crowd: p=.028, which is larger than the corrected p-value of .017). Rate of FH-ADHD was
higher in Prolific-Online/Crowd (5.1%) compared to SDDS-Online/Uni (1.6%; p=.012; OR=3.67
[1.27,10.59]). None of the other comparisons were significant.

Results were similar for FH-any (Fishet's exact: p=.001); the rate of FH-any was higher in the
Prolific-Online/Crowd compared to the SDDS-Online/Uni (p=.001; OR=23.85 [1.62, 9.18]) and
OEEF-Lab/Uni (»=.008; OR =2.41 [1.22, 4.76]) samples. This difference could be due to the Prolific-
Online/Crowd sample including more siblings, thus more chance of receiving a diagnosis in a family
member. Because we do not have details available on the number of siblings of each individual family in
the Prolific-Online/Crowd sample, we repeated the analysis including only parental diagnosis to make
the samples more comparable. The Fisher's exact test was repeated including only parental diagnosis of
autism or ADHD. No differences between samples were found for either FH-autism or FH-ADHD, but
results for FH-any were similar to when all family members were included (p=.014), with a significant
difference between the Prolific-Online/Crowd (6.1%) sample and SDDS-Online/Uni (2.0%; p=.016;
OR=3.15[1.21, 8.22]) sample.

Associations between FH and indices of SES

Across the sample (OEEF-Lab/Uni, SDDS-Online/Uni and Prolific-Online/Crowd-FU), Fisher's
exact tests showed no significant association between FFH-autism and household income, but there was
a significant association with education level (»<.001). Pairwise comparisons showed that compared to
the families without a FH-autism, there were relatively more FH-autism families with A-level or below
than an undergraduate (p=.014; OR =3.49 [1.28, 9.53]) or postgraduate or equivalent degree (»<.001;
OR=15.99 [4.30, 59.52]), and more FH-autism families with an undergraduate versus a postgraduate or
equivalent degree (p=.037; OR=4.57 [1.17, 17.91]) (see Appendix Table S4 for number of families per
category).

There was a significant association between FH-ADHD and income (p<.001). Compared to the
families without FH-ADHD, there were relatively more FH-ADHD families with a low than an
above-median income (p=.001; OR =8.70 [2.54, 29.84]). For education level (p=.002), relatively more
families with FH-ADHD fell in the middle than the high education group compared to the no-FH
families (p=.001; OR=4.72 [1.78, 12.50]) (also see Appendix Table S4).

DISCUSSION

This study aimed to understand the rates of elevated likelihood of neurodivergent development, by
virtue of a FH of autism or ADHD, amongst infants taking part in developmental studies and to in-
vestigate whether FH of autism or ADHD is associated with SES. A particular strength of this study is
the inclusion of three different samples which used a range of recruitment sources and study delivery
approaches (OEEF-Lab/Uni: lab-based study trecruiting via a university volunteer database and so-
cial media; SDDS-Online/Uni: online study recruiting via a university volunteer database and social
media; Prolific-Online/Crowd: online study recruiting via an online crowdsoutcing platform) common
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in developmental research. In all three studies, parents reported diagnoses of autism, ADHD or both
in first-degree family members of the target child. OEEF-Lab/Uni and SDDS-Online/Uni also asked
about extended family, and the Prolific-Online/Crowd sample reported on suspected cases in first-
degree family members (see Appendix S1). It should be noted that the sample size is too small to obtain
a true prevalence of FH in the UK population.

Across the combined samples, 6% of families reported a F'H of autism, ADHD or both. As expected,
more males (dads, (half)brothers) have received an autism or ADHD diagnosis compared to females
[mums, half(sisters)] (Posserud et al., 2021). The percentage of families with suspected FH of autism
or ADHD (recruited via the crowdsourcing platform only) was 17%. As siblings of those with autism
or ADHD are at an increased likelihood of a diagnosis themselves (Miller et al., 2019) and family
members show higher levels of sub-clinical traits (Messinger et al., 2013), psychiatric conditions and
more general developmental delay (Charman et al., 2023; Jokiranta-Olkoniemi et al., 2016, 2018), these
numbers suggest that a reasonable proportion of children in these studies may be expected to be neuro-
divergent. Due to the high heritability of neurodevelopmental conditions, considering family history is
an important aspect of the diagnostic process of autism and ADHD (National Institute for Health and
Care Excellence, 2017, 2019), but family history is not often considered in research. Developmental re-
searchers, after excluding for rare conditions (e.g., genetic syndromes), prematurity or medical problems
at birth, and other serious health events, often describe their samples of ‘typically developing™ our data
indicate that in fact such samples are likely to be neurodiverse. To better understand the extent to which
this is the case, it is recommended that researchers collect FH data as part of the demographic profile of
their participants, especially when researching topics that overlap with autism or ADHD traits, such as
social development and attention. Equally, in studies comparing autism or ADHD samples with a con-
trol sample, researchers should consider excluding control children with a FH of neurodevelopmental
conditions. It should be noted that diagnostic status of the target child was not included in the current
study, therefore we cannot say how many of the children in these samples are neurodivergent. However,
considering the age of the target children (9 to 46 months) and the average age of autism and ADHD
diagnosis (Brett et al., 2016; Hoang et al., 2019) it is unlikely that including diagnostic data would lead
to an accurate picture.

Amongst the families without a confirmed family history of autism/ADHD, 9% suspected a family
member had autism, ADHD or both, versus 35% of those with a FH of either. It is likely that parents
with a family member already diagnosed are more aware of the traits and are thus more likely to suspect
autism/ADHD prior to a formal diagnosis. During the diagnostic process, patental concerns about
autism increase the sensitivity of diagnostic instruments, more frequently detecting those with autism
(Havdahl et al., 2017). Families who are more aware of autism traits because of another family member
with a diagnosis, may, therefore, also be more likely to receive a diagnosis for another child.

There are several possible reasons why neurodivergence may be suspected and indeed present but not
accompanied by a diagnosis, including lack of access to diagnostic services, stigma around labels and
people not seeing the value of a confirmed diagnosis. If the number of families with a FH of autism/
ADHD is indeed closer to the suspected rather than confirmed proportion reported, this has a bearing
on whether and how researchers screen for FH. Thus, this large discrepancy between confirmed and
suspected autism/ADHD merits further investigation.

The data also indicate that the neurodiversity of a sample may be influenced by the recruitment
strategy. More families in the Prolific-Online/Crowd sample reported having a family member with
diagnosed ADHD, compared to the SDDS-Online/Uni sample. Similar trends for autism did not sut-
vive cotrection for multiple comparison. No differences wete found between the OEEF-Lab/Uni and
the other two samples. Because the Prolific-Online/Crowd respondents also teported that the infant
had more siblings, thus more potential family members in which a diagnosis can be present, the anal-
yses were repeated including only parents. The effects of FH-ADHD and FH-autism were no longer
significant; however, parents did still report any FH more often in Prolific-Online/Crowd compared to
SDDS-Online/Uni. Thus, the sample obtained via an online recruitment platform showed the highest
FH of autism/ADHD, with 9% with a diagnosed family member. When including suspected FH of
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autism/ADHD in family members, the rate was 17% (see Appendix S1). In terms of SES, the sample
recruited through Prolific-Online/Crowd included more low SES families, compared to those recruited
through university volunteer databases or social media accounts. These sample differences in SES and
neurodiversity should be considered by researchers when choosing their recruitment strategies.

Our results show that using crowdsourcing platforms to recruit parents for completing studies on-
line could be a good resource to reach populations that may be harder to reach through university bab-
ylabs, especially those of a lower SES. Previous studies have reported on the reliability of data collected
through crowdsourcing platforms, especially Prolific (Palan & Schitter, 2018; Peer et al., 2017), but
verifying the identity of the respondents is more difficult and it is suggested to include attention checks
to examine the respondent's engagement (Newman et al., 2021), which we did not include in the current
study. The total time of our survey was, however, very brief (Median = 55s) thus it is unlikely that par-
ticipants lost attention during the survey.

In recent years there have been major advances in the types of infant studies that can be administered
online, e.g. using the Lookit (now Children Helping Science) platform (Scott & Schulz, 2017). Gaze data
can be collected from child participants remotely, leading to results comparable to those from labora-
tory studies (Scott et al., 2017). However, there are constraints on the data quality and the type of tests
that can be performed, and remote neuroimaging studies are not yet feasible. Nevertheless, there may be
particular advantages to online data collection of questionnaires: Online surveys are more impersonal
than visits to a research laboratory, which may reduce the implicit pressure to give socially desirable
responses (Bartneck et al., 2015). However, a meta-analysis study showed no differences in socially de-
sirable answers between surveys done online or in-person (Dodou & de Winter, 2014). Thus, although
crowdsourcing platforms have some limitations, they can be used to complement in-person research to
include a more diverse population in developmental research.

The overall rate of autism (0.6%) and ADHD (0.9%) amongst family members of the infant (not in-
cluding the target infant) in OEEF-Lab/Uni and SDDS-Online/Uni were lowet compated to those ob-
served in two large UK-based cohort studies (Roman-Urrestarazu et al., 2021; Russell et al., 2019). This
could indicate that families with a FH of autism/ADHD are less likely to participate in research studies
on early child development. However, the target infants were between 9 and 46 months when their
parents completed the questionnaire and with the average age gap in the United Kingdom between the
first and second child being 2.3 years, it is likely that older siblings were still too young to have received
a diagnosis, particularly for ADHD, which is usually diagnosed in mid-childhood (Hoang et al., 2019;
Rocco et al., 2021). Thus it is likely that the rate of confirmed FH of autism/ADHD in our sample will
increase over time. Looking at rates amongst parents only (autism: 0.8%; ADHD: 1.5%), these were
similar to the adult population in the United Kingdom for autism [1.1% (Brugha et al., 2016)], but below
worldwide adult population estimates for ADHD [2.5% (Simon et al., 2009)], which could be due to
underdiagnosis.

The overall number of families with both an autism and ADHD diagnosis across our samples was
low (of the any-FFH families, only 6.7% had both autism and ADHD in the family), compared to data
from a national survey showing that 12% of children with ADHD are also diagnosed with autism
(Zablotsky et al., 2020). A meta-analysis including 63 studies found ~40% of those with autism have
ADHD (Rong et al., 2021). These lower rates may be due to the age of the siblings, or to changes in
diagnostic practice: Under DSM-4 (American Psychiatric Association, 2000), used until the publication
of DSM-5 (American Psychiatric Association, 2013) in 2013, individuals could only be diagnosed with
one of the two conditions, such that parents who received a diagnosis before the use of DSM-5 would
not have been given a dual diagnosis, even if presenting with both autism and ADHD.

Looking at the association between a FH of autism and SES, it was found that parents in the
FH-autism group had a lower education level than parents without a FH of autism. An association
between SES and FH-ADHD was also found, showing fewer FH-ADHD families in the high-in-
come and education level groups compared to the no-FH group. This is largely in line with previ-
ous studies showing an association between lower SES and autism within a large Danish cohort
study (Hegelund et al., 2019), and using data from large pupil databases in the United Kingdom
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(Roman-Urrestarazu et al., 2021) and with ADHD in the United States (Rowland et al., 2018). We
did not find an association between higher education attainment and autism found in previous
studies [e.g. a GWAS study (Dardani et al., 2021)]. Considering the broad spectrum of autism, it is
possible that associations with SES exist in both directions. For example, autism may more com-
monly co-occur with intellectual disability amongst low SES families (Delobel-Ayoub et al., 2015),
potentially leading to more difficulties and therefore families may be more likely to seck a diagnosis.
Other the other hand, families with high SES may have more access to diagnostic services due to
better financial resources. We did not find evidence for the latter within our UK-based samples.
Moreover, we did not find evidence that suspected cases differed in SES from those with a con-
firmed diagnosis (see Appendix S1).

When asking about household income, we did not specify whether this included any benefits re-
ceived. Moreover, our household income data were not detailed enough to adjust for household com-
position at an individual level. Considering potential differences in household size between FH and
no-FH families, due to for example higher rates of divorce amongst families with autism (Hoover
& Kaufman, 2018) or ADHD (Insa Pineda et al., 2020) [although also see (Freedman et al., 2012)],
correcting for household composition could have given more precise data regarding SES. Indeed,
within our datasets, one-adult households were more common amongst FH-any families, compared
to no-FH families (see Appendix S1). However, looking at a sample level, it is unlikely this would
have changed the direction of the results. OEEF-Lab/Uni and SDDS-Online/Uni should have been
adjusted by 1.9 versus 2.2 for Prolific-Online/Crowd. Thus, the disctepancy in income levels be-
tween Prolific-Online/Crowd versus OEEF-Lab/Uni and SDDS-Online/Uni would be even larger
than reported if adjusted.

From this cross-sectional study, we cannot comment on the direction of causality between SES
and rates of FH of autism/ADHD. However, longitudinal studies looking at this association have
shown that poverty in infancy is related to an increased likelihood of ADHD diagnosis at age seven
(Russell et al., 2015). These findings indicate that FH of autism/ADHD may need to be taken
into account when interpreting data indicating that lower SES is associated with developmental
delays, lower academic achievement (Brooks-Gunn & Duncan, 1997) and lower executive function
(Lawson et al., 2018).

CONCLUSION

In three samples of infants of the type commonly recruited for developmental studies, it was found
that the rates of a FH of autism/ADHD ranged between 2% and 9%. The rates of FH-autism or FH-
ADHD was higher when participants were recruited via an online crowdsourcing platform (comprising
a more socio-economically diverse sample), compared to when recruited through university volunteer
databases and social media (which were skewed to higher SES). The prevalence of FH-autism or FH-
ADHD increased to 17% when suspected FH of autism/ADHD was also considered (in the sample
including more low-SES families). Lower parental education levels were associated with higher rates of
FH-autism and FH-ADHD and lower family income with higher rates of FH-ADHD. As infants with a
FH of autism/ADHD may show alternative profiles of cognitive and social development compatred with
infants from neurotypical families, it is crucial that developmental researchers take this into account
when planning how to recruit and characterize their samples.

AUTHOR CONTRIBUTIONS

Tessel Bazelmans: Formal analysis; writing — original draft; writing — review and editing. Gaia Scerif:
Supervision; writing — review and editing. Karla Holmboe: Funding acquisition; methodology; writing
— review and editing. Nayeli Gonzalez-Gomez: Methodology; funding acquisition; writing — review
and editing. Alexandra Hendry: Conceptualization; funding acquisition; methodology; writing — re-
view and editing.

AT *$T0T XSE/HHOT

:scny woxy

QSUADIT SUOWIWO)) dANEaI) d[qearjdde oYy Aq pouIoa0S ore SA[ONIE V() 98N JO SI[NI 10§ AIRIGIT SUIUQ AS[IAY UO (SUOHIPUOI-PUE-SULIA}/ MO KS[Im’ AIRIQIAUI[UO//:5d)Y) SUONIPUOY) PUE SULIS T, Y1 298 [$T0T/40/61] U0 Arexqry surqu A1 521 £q 69+ 1°dpla/1 1 11°01/10p/wodKaim° Krexqrjaur



RATES FAMILY HISTORY OF AUTISM/ADHD | 129

ACKNOWLEDGEMENTS

We would like to thank the families who contributed data to this study. Funding for the OEEF study was
provided by the UK Medical Research Council (MR/N008626/1, PI: Karla Holmboe). The SDDS was
funded by the Economic and Social Research Council (ES/V004085/1, PI: Nayeli Gonzalez-Gomez).
TB is supported by a grant from the UK Medical Research Council (MR/R011427/1). AH is supported
by a NIHR and Castang Foundation Advanced Fellowship and was previously supported by the Scott
Family Junior Research Fellowship at University College, University of Oxford.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available on request from the corresponding author.
The data are not publicly available due to privacy or ethical restrictions.

ORCID

Tessel Bazelmans ‘O https://orcid.org/0000-0001-9623-0473
Karla Holprboe ‘2 https://otcid.org/0000-0003-3157-6101
Alexandra Hendry © https://otcid.org/0000-0003-1985-2521

REFERENCES

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental disorders (4th ed.), Author. https://doi.org/10.
1176 /appi.books.9780890420249.dsm-iv-tr

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (5th ed.), Author. https://doi.org/10.
1176/appi.books.9780890425596

Baird, G., Simonoff, E., Pickles, A., Chandler, S., Loucas, T., Meldrum, D., & Charman, T. (20006). Prevalence of disorders of
the autism spectrum in a population cohort of children in South Thames: The special needs and autism project (SNAP).
Lancet, 368, 210-215. https://doi.org/10.1016/S0140-6736(06)69041-7

Bartneck, C., Duenser, A., Moltchanova, E., & Zawieska, K. (2015). Comparing the similarity of responses received from
studies in Amazon's mechanical Turk to studies conducted online and with direct recruitment. PLoS One, 10(4), €0121595.
https://doi.org/10.1371/journal.pone.0121595

Begeer, S., Bouk, S. E., Boussaid, W., Terwogt, M. M., & Koot, H. M. (2009). Underdiagnosis and referral bias of au-
tism in ethnic minorities. Journal of Autism and Developmental Disorders, 39(1), 142—148. https://doi.org/10.1007/s1080
3-008-00611-5

Brett, D., Warnell, F., McConachie, H., & Parr, J. R. (2016). Factors affecting age at ASD diagnosis in UK: No evidence that
diagnosis age has decreased between 2004 and 2014. Journal of Autism and Developmental Disorders, 46(6), 1974—1984. https://
doi.org/10.1007/s10803-016-2716-6

Brooks-Gunn, J., & Duncan, G. J. (1997). The effects of poverty on children. The Future of Children, 7(2), 55-71. https://doi.org/
10.2307/1602387

Brugha, T. S., Spiers, N., Bankart, J., Cooper, S.-A., McManus, S., Scott, F. J., Smith, J., & Tyrer, F. (2016). Epidemiology of
autism in adults across age groups and ability levels. The British Journal of Psychiatry, 209(6), 498-503. https://doi.org/10.
1192/bjp.bp.115.174649

Charman, T., Pasco, G., Hendry, A., Bazelmans, T., Narvekar, N., Goodwin, A., Halkola, H., Agyapong, M., Holman, R., Ali, J.
B., Ersoy, M., Johnson, M. H., Pickles, A., Jones, E. J. H., & The STAARS Team. (2023). Three year outcomes in infants
with a family history of autism and/or attention deficit hyperactivity disorder. JCPP Adpances, €12189. https://doi.org/10.
1002/jcv2.12189

Chen, Q., Brikell, I., Lichtenstein, P., Serlachius, E., Kuja-Halkola, R., Sandin, S., & Larsson, H. (2017). Familial aggregation
of attention-deficit/hyperactivity disorder. Journal of Child Psychology and Psychiatry, 58(3), 231-239. https://doi.org/10.1111/
jepp-12616

Constantino, J. N., Todorov, A., Hilton, C., Law, P., Zhang, Y., Molloy, E., Fitzgerald, R., & Geschwind, D. (2013). Autism
recurrence in half siblings: Strong support for genetic mechanisms of transmission in ASD. Molecular Psychiatry, 18(2),
137-138. https://doi.org/10.1038/mp.2012.9

Constantino, J. N., Zhang, Y., Frazier, T., Abbacchi, A. M., & Law, P. (2010). Sibling recurrence and the genetic epidemiology of
autism. Awmerican Journal of Psychiatry, 167(11), 1349—-1356. https://doi.org/10.1176 /appi.ajp.2010.09101470

Dardani, C., Riglin, L., Leppert, B., Sanderson, E., Rai, D., Howe, L. D., Davey Smith, G., Tilling, K., Thapar, A., Davies, N.
M., Anderson, E., & Stergiakouli, E. (2021). Is genetic liability to ADHD and ASD causally linked to educational attain-
ment? International Journal of Epidemiology, 50, 2011-2023. https://doi.org/10.1093/ije/dyab107

AT *$T0T XSE/HHOT

:sdny woxy

SUODIT SUOWIWOD) AAERI) 2]quat]dde Uy £q POUISAOS AIE SA[ILIE VO 595N JO SO 10§ AIRIqI] AUIUQ AD[1AN U0 (SUOLIPUOD-PUB-SULIY WO Ko]1mKIBIqIIaUIO/:5d)Y) SUONIPUOL) PUE SULID L U} 298 “[4Z0T/40/61] U0 A1e1qr] SUIUQ KA1 “1S0L £Q 692 1°dpIa/L 111°01/10p/woo Kafim A


https://orcid.org/0000-0001-9623-0473
https://orcid.org/0000-0001-9623-0473
https://orcid.org/0000-0003-3157-6101
https://orcid.org/0000-0003-3157-6101
https://orcid.org/0000-0003-1985-2521
https://orcid.org/0000-0003-1985-2521
https://doi.org/10.1176/appi.books.9780890420249.dsm-iv-tr
https://doi.org/10.1176/appi.books.9780890420249.dsm-iv-tr
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1016/S0140-6736(06)69041-7
https://doi.org/10.1371/journal.pone.0121595
https://doi.org/10.1007/s10803-008-0611-5
https://doi.org/10.1007/s10803-008-0611-5
https://doi.org/10.1007/s10803-016-2716-6
https://doi.org/10.1007/s10803-016-2716-6
https://doi.org/10.2307/1602387
https://doi.org/10.2307/1602387
https://doi.org/10.1192/bjp.bp.115.174649
https://doi.org/10.1192/bjp.bp.115.174649
https://doi.org/10.1002/jcv2.12189
https://doi.org/10.1002/jcv2.12189
https://doi.org/10.1111/jcpp.12616
https://doi.org/10.1111/jcpp.12616
https://doi.org/10.1038/mp.2012.9
https://doi.org/10.1176/appi.ajp.2010.09101470
https://doi.org/10.1093/ije/dyab107

130 | BAZELMANS £ AL.

Davies, C., Hendry, A., Gibson, S. P., Gliga, T., McGillion, M., & Gonzalez-Gomez, N. (2021). Early childhood education and
care (ECEC) during COVID-19 boosts growth in language and executive function. Infant and Child Development, 30, e2241.
https://doi.org/10.1002/icd.2241

Davis-Kean, P. E., Tighe, L. A., & Waters, N. E. (2021). The role of parent educational attainment in parenting and Children's
development. Current Directions in Psychological Science, 30(2), 186—192. https://doi.org/10.1177/0963721421993116

Delobel-Ayoub, M., Ehlinger, V., Klapouszczak, D., Maffre, T., Raynaud, J. P., Delpierre, C., & Arnaud, C. (2015). Socioeconomic
disparities and prevalence of autism Spectrum disorders and intellectual disability. PLoS One, 10(11), c0141964. https://doi.
org/10.1371/journal.pone.0141964

Dodou, D., & de Winter, ]. C. F. (2014). Social desirability is the same in offline, online, and paper surveys: A meta-analysis.
Computers in Human Bebhavior, 36, 487—495. https://doi.org/10.1016/j.chb.2014.04.005

Fadus, M. C., Ginsburg, K. R., Sobowale, K., Halliday-Boykins, C. A., Bryant, B. E., Gray, K. M., & Squeglia, L. M. (2020).
Unconscious bias and the diagnosis of disruptive behavior disorders and ADHD in African American and Hispanic youth.
Academic Psychiatry, 44(1), 95-102. https://doi.org/10.1007/s40596-019-01127-6

Fiske, A., de Klerk, C., Lui, K. Y., Collins-Jones, L., Hendry, A., Greenhalgh, 1., Hall, A., Scerif, G., Dvergsdal, H., & Holmboe,
K. (2022). The neural correlates of inhibitory control in 10-month-old infants: A functional near-infrared spectroscopy
study. Neurolmage, 257,119241. https://doi.org/10.1016/j.neuroimage.2022.119241

Fombonne, E., MacFarlane, H., & Salem, A. C. (2021). Epidemiological surveys of ASD: Advances and remaining challenges.
Journal of Autism and Developmental Disorders, 51(12), 4271-4290. https://doi.org/10.1007/s10803-021-05005-9

Freedman, B. H., Kalb, L. G., Zablotsky, B., & Stuart, E. A. (2012). Relationship status among parents of children with autism
spectrum disorders: A population-based study. Journal of Autism and Developmental Disorders, 42(4), 539-548. https://doi.org/
10.1007/510803-011-1269-y

Ghirardi, L., Brikell, I., Kuja-Halkola, R., Freitag, C. M., Franke, B., Asherson, P., Lichtenstein, P., & Larsson, H. (2018). The
familial co-aggregation of ASD and ADHD: A register-based cohort study. Molecular Psychiatry, 23(2), 257-262. https://
doi.org/10.1038/mp.2017.17

Hagenaars, A. J., De Vos, K., & Asghar Zaidi, M. (1994). Poverty statistics in the late 1980s: Research based on micro-data. Eurostat.

Havdahl, K. A., Bishop, S. L., Surén, P., Oyen, A. S., Lord, C., Pickles, A., von Tetzchner, S., Schjolberg, S., Gunnes, N., &
Hornig, M. (2017). The influence of parental concern on the utility of autism diagnostic instruments. Awsism Research,
10(10), 1672-1686. https://doi.org/10.1002/aur.1817

Hegelund, E. R., Flensborg-Madsen, T., Vassard, D., Niclasen, J., & Mortensen, E. L. (2019). Parental socioeconomic position
and risk of ADHD in offspring: A cohort study of 9648 individuals in Denmark 1976-2013. Eurgpean Child & Adolescent
Psychiatry, 28(5), 685—693. https://doi.org/10.1007/s00787-018-1235-8

Hendry, A., Greenhalgh, 1., Bailey, R., Fiske, A., Dvergsdal, H., & Holmboe, K. (2021). Development of directed global in-
hibition, competitive inhibition and behavioural inhibition during the transition between infancy and toddlerhood.
Developmental Science, 25(5), 13193, https://doi.org/10.1111/desc.13193

Hendry, A., & Holmboe, K. (2021). Development and validation of the early executive functions questionnaire: A carer-administered
measure of executive functions suitable for 9- to 30-month-olds. Infancy, 26(6), 932-961. https://doi.org/10.1111/infa.12431

Hoang, U., James, A. C., Liyanage, H., Jones, S., Joy, M., Blair, M., Rigby, M., & de Lusignan, S. (2019). Determinants of in-
ter-practice variation in ADHD diagnosis and stimulant prescribing: Cross-sectional database study of a national surveil-
lance network. BM] Evidence-Based Medicine, 24(4), 155—161. https://doi.org/10.1136/bmjebm-2018-111133

Hoover, D. W., & Kaufman, J. (2018). Adverse childhood experiences in children with autism spectrum disorder. Current Opinion
in Psychiatry, 31(2), 128—132. https://doi.org/10.1097/YCO.0000000000000390

Insa Pineda, I., Huguet Miguel, A., Chamorro Fernandez, M., Espadas Tejerina, M., Gonzilez, C. L. G., & Alda, J. A. (2020).
ADHD symptoms, academic and social difficulties in parents of children with ADHD. Psychiatry, 83(3), 231-243. https://
doi.org/10.1080/00332747.2020.1762395

Jokiranta-Olkoniemi, E., Cheslack-Postava, K., Joelsson, P., Suominen, A., Brown, A. S., & Sourander, A. (2018). Attention-
deficit/hyperactivity disorder and risk for psychiatric and neurodevelopmental disorders in siblings. Psychological Medicine,
49(1), 84-91. https://doi.org/10.1017/S0033291718000521

Jokiranta-Olkoniemi, E., Cheslack-Postava, K., Sucksdotff, D., Suominen, A., Gyllenberg, D., Chudal, R., Leivonen, S., Gissler, M.,
Brown, A. S., & Sourander, A. (2016). Risk of psychiatric and neurodevelopmental disorders among siblings of probands with
autism Spectrum disorders. LAMA Psychiatry, 73(6), 622—629. https://doi.org/10.1001/jamapsychiatry.2016.0495

Kelly, B., Williams, S., Collins, S., Mushtaq, F., Mon-Williams, M., Wright, B., Mason, D., & Wright, J. (2019). The association
between socioeconomic status and autism diagnosis in the United Kingdom for children aged 5-8years of age: Findings
from the born in Bradford cohort. Autism, 23(1), 131-140. https://doi.org/10.1177/1362361317733182

Kim, H.-Y. (2017). Statistical notes for clinical researchers: Chi-squared test and Fisher's exact test. Restorative Dentistry &
Endodontics, 42(2), 152—155. https://doi.org/10.5395/rde.2017.42.2.152

Kooijman, M. N., Kruithof, C. J., van Duijn, C. M., Duijts, L., Franco, O. H., van Ijzendoorn, M. H., de Jongste, ]J. C., Klaver,
C. C. W, van der Lugt, A., Mackenbach, J. P., Moll, H. A., Peeters, R. P., Raat, H., Rings, E. H. H. M., Rivadeneira, F.,
van der Schroeff, M. P, Steegers, E. A. P, Tiemeier, H., Uitterlinden, A. G, ... Jaddoe, V. W. V. (2016). The generation R
study: Design and cohort update 2017. Eurgpean Journal of Epidemiology, 31(12), 1243-1264. https://doi.org/10.1007/s1065
4-016-0224-9

AT *$T0T XSE/HHOT

:sdny woxy

QSUADIT SUOWIWO)) dANEaI) dqearidde oYy Aq pouIoA0S ore SA[ONIE V() 9N JO I[N 10§ AIRIGIT SUIUQ) AS[IA| UO (SUONIPUOI-PUE-SULIA} 0" K[Im’ AIRIQI[AUI[UO//:sdNY) SUONIPUOY) PUE SWS ], Y1 39S *[$T07/40/61] U0 Arexqry surqu A1 521 £q 694 1°dpla/1111°01/10p/wodKafim-A:


https://doi.org/10.1002/icd.2241
https://doi.org/10.1177/0963721421993116
https://doi.org/10.1371/journal.pone.0141964
https://doi.org/10.1371/journal.pone.0141964
https://doi.org/10.1016/j.chb.2014.04.005
https://doi.org/10.1007/s40596-019-01127-6
https://doi.org/10.1016/j.neuroimage.2022.119241
https://doi.org/10.1007/s10803-021-05005-9
https://doi.org/10.1007/s10803-011-1269-y
https://doi.org/10.1007/s10803-011-1269-y
https://doi.org/10.1038/mp.2017.17
https://doi.org/10.1038/mp.2017.17
https://doi.org/10.1002/aur.1817
https://doi.org/10.1007/s00787-018-1235-8
https://doi.org/10.1111/desc.13193
https://doi.org/10.1111/infa.12431
https://doi.org/10.1136/bmjebm-2018-111133
https://doi.org/10.1097/YCO.0000000000000390
https://doi.org/10.1080/00332747.2020.1762395
https://doi.org/10.1080/00332747.2020.1762395
https://doi.org/10.1017/S0033291718000521
https://doi.org/10.1001/jamapsychiatry.2016.0495
https://doi.org/10.1177/1362361317733182
https://doi.org/10.5395/rde.2017.42.2.152
https://doi.org/10.1007/s10654-016-0224-9
https://doi.org/10.1007/s10654-016-0224-9

RATES FAMILY HISTORY OF AUTISM/ADHD | 131

Lai, M.-C., Kassee, C., Besney, R., Bonato, S., Hull, L., Mandy, W., Szatmari, P., & Ameis, S. H. (2019). Prevalence of co-occur-
ring mental health diagnoses in the autism population: A systematic review and meta-analysis. The Lancet Psychiatry, 6(10),
819-829. https://doi.org/10.1016/52215-0366(19)30289-5

Lawson, G. M., Hook, C. J., & Farah, M. ]. (2018). A meta-analysis of the relationship between socioeconomic status and
executive function performance among children. Developmental Science, 21(2), €12529. https://doi.org/10.1111/desc.12529

Lui, K. Y., Hendry, A., Fiske, A., Dvergsdal, H., & Holmboe, K. (2021). Associations between touchscreen exposure and hot
and cool inhibitory control in 10-month-old infants. Infant Behavior and Development, 65, 101649. https://doi.org/10.1016/].
infbeh.2021.101649

Messinger, D., Young, G. S., Ozonoff, S., Dobkins, K., Carter, A., Zwaigenbaum, L., Landa, R. J., Charman, T., Stone, W. L.,
Constantino, J. N., Hutman, T., Carver, L. J., Bryson, S., Iverson, J. M., Strauss, M. S., Rogers, S. J., & Sigman, M. (2013).
Beyond autism: A baby siblings research consortium study of high-risk children at three years of age. Journal of the American
Academy of Child & Adolescent Psychiatry, 52(3), 300-308.¢1. https://doi.org/10.1016/j.jaac.2012.12.011

Miller, M., Musser, E. D., Young, G. S., Olson, B., Steiner, R. D., & Nigg, J. T. (2019). Sibling recurrence risk and cross-aggre-
gation of attention-deficit/hyperactivity disorder and autism spectrum disorder. JAM.A Pediatrics, 173(2), 147-152. https://
doi.org/10.1001/jamapediatrics.2018.4076

Musser, E. D., Hawkey, E., Kachan-Liu, S. S., Lees, P., Roullet, ].-B., Goddard, K., Steiner, R. D., & Nigg, J. T. (2014). Shared
familial transmission of autism spectrum and attention-deficit/hyperactivity disorders. Journal of Child Psychology and
Psychiatry, 55(7), 819—827. https://doi.org/10.1111/jcpp.12201

National Institute for Health and Care Excellence. (2017). Autism spectrum disorder in under 19s: recognition, referral and diagnosis
[CG128]. Retrieved September 14, 2023, from https://www.nice.org.uk /guidance/cg128

National Institute for Health and Care Excellence. (2019). Atzention deficit hyperactivity disorder: diagnosis and management [ING87 .
Retrieved September 14, 2023, from https://www.nice.org.uk/guidance/ng87

Newman, A., Bavik, Y. L., Mount, M., & Shao, B. (2021). Data collection via online platforms: Challenges and recommendations
for future research. Applied Psychology, 70(3), 1380-1402. https://doi.org/10.1111/apps.12302

Office for National Statistics. (2022). Average household income, UK: Financial year 2020. Retrieved June 15, 2023 from https://
www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/house
holddisposableincomeandinequality/financialyear2020

Ozonoff, S., Young, G. S., Carter, A., Messinger, D., Yirmiya, N., Zwaigenbaum, L., Bryson, S., Carver, L. J., Constantino, J.
N., Dobkins, K., Hutman, T., Iverson, J. M., Landa, R., Rogers, S. J., Sigman, M., & Stone, W. L. (2011). Recurrence risk
for autism spectrum disorders: A baby siblings research consortium study. Pediatrics, 128, ¢488—¢495. https://doi.org/10.
1542 /peds.2010-2825

Palan, S., & Schitter, C. (2018). Prolific.ac—A subject pool for online experiments. Journal of Behavioral and Experimental Finance,
17,22-27. https://doi.org/10.1016/j.jbef.2017.12.004

Patel, M. X., Doku, V., & Tennakoon, L. (2003). Challenges in recruitment of research participants. Advances in Psychiatric
Treatment, 9(3), 229-238. https://doi.org/10.1192/apt.9.3.229

Peer, E., Brandimarte, L., Samat, S., & Acquisti, A. (2017). Beyond the Turk: Alternative platforms for crowdsourcing behav-
ioral research. Journal of Experimental Social Psychology, 70, 153—163. https://doi.org/10.1016/j.jesp.2017.01.006

Polanczyk, G., de Lima, M. S., Horta, B. L., Biederman, J., & Rohde, L. A. (2007). The worldwide prevalence of ADHD: A systematic
review and metaregression analysis. Awmerican Journal of Psychiatry, 164(6), 942—948. https://doi.org/10.1176/ajp.2007.164.6.942

Polanczyk, G., Salum, G. A., Sugaya, L. S., Caye, A., & Rohde, L. A. (2015). Annual research review: A meta-analysis of the
worldwide prevalence of mental disorders in children and adolescents. Journal of Child Psychology and Psychiatry, 56, 345—3065.
https://doi.org/10.1111/jcpp.12381

Posserud, M. B., Skretting Solberg, B., Engeland, A., Haavik, J., & Klungsoyr, K. (2021). Male to female ratios in autism spec-
trum disorders by age, intellectual disability and attention-deficit/hyperactivity disorder. Acta Psychiatrica Scandinavica,
144(6), 635—646. https://doi.org/10.1111/acps.13368

Rai, D., Lewis, G., Lundberg, M., Araya, R., Svensson, A., Dalman, C., Carpenter, P., & Magnusson, C. (2012). Parental so-
cioeconomic status and risk of offspring autism Spectrum disorders in a Swedish population-based study. Journal of the
American Academy of Child & Adolescent Psychiatry, 51(5), 467—476.¢6. https://doi.org/10.1016/j.jaac.2012.02.012

Reiss, F. (2013). Socioeconomic inequalities and mental health problems in children and adolescents: A systematic review. Social
Science & Medicine, 90, 24-31. https://doi.org/10.1016/j.socscimed.2013.04.026

Risch, N., Hoffmann, T. J., Anderson, M., Croen, L. A., Grether, J. K., & Windham, G. C. (2014). Familial recurrence of autism
spectrum disorder: Evaluating genetic and environmental contributions. American Journal of Psychiatry, 171(11), 1206-1213.
https://doi.org/10.1176/appi.ajp.2014.13101359

Rocco, 1., Corso, B., Bonati, M., & Minicuci, N. (2021). Time of onset and/or diagnosis of ADHD in European children: A
systematic review. BMC Psychiatry, 21(1), 575. https://doi.org/10.1186/s12888-021-03547-x

Roman-Urrestarazu, A., van Kessel, R., Allison, C., Matthews, F. E., Brayne, C., & Baron-Cohen, S. (2021). Association of Race/
ethnicity and social disadvantage with autism prevalence in 7 million school children in England. [AM.A Pediatrics, 175(6),
€210054. https://doi.org/10.1001/jamapediatrics.2021.0054

Rong, Y., Yang, C.-]., Jin, Y., & Wang, Y. (2021). Prevalence of attention-deficit/hyperactivity disorder in individuals with au-
tism spectrum disorder: A meta-analysis. Research in Autism Spectrum Disorders, 83, 101759. https://doi.org/10.1016/j.rasd.
2021.101759

AT *$T0T XSE/HHOT

:sdny woxy

QSUADIT SUOWIWO)) dANEaI) dqearidde oYy Aq pouIoA0S ore SA[ONIE V() 9N JO I[N 10§ AIRIGIT SUIUQ) AS[IA| UO (SUONIPUOI-PUE-SULIA} 0" K[Im’ AIRIQI[AUI[UO//:sdNY) SUONIPUOY) PUE SWS ], Y1 39S *[$T07/40/61] U0 Arexqry surqu A1 521 £q 694 1°dpla/1111°01/10p/wodKafim-A:


https://doi.org/10.1016/S2215-0366(19)30289-5
https://doi.org/10.1111/desc.12529
https://doi.org/10.1016/j.infbeh.2021.101649
https://doi.org/10.1016/j.infbeh.2021.101649
https://doi.org/10.1016/j.jaac.2012.12.011
https://doi.org/10.1001/jamapediatrics.2018.4076
https://doi.org/10.1001/jamapediatrics.2018.4076
https://doi.org/10.1111/jcpp.12201
https://www.nice.org.uk/guidance/cg128
https://www.nice.org.uk/guidance/ng87
https://doi.org/10.1111/apps.12302
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/householddisposableincomeandinequality/financialyear2020
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/householddisposableincomeandinequality/financialyear2020
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/householddisposableincomeandinequality/financialyear2020
https://doi.org/10.1542/peds.2010-2825
https://doi.org/10.1542/peds.2010-2825
https://doi.org/10.1016/j.jbef.2017.12.004
https://doi.org/10.1192/apt.9.3.229
https://doi.org/10.1016/j.jesp.2017.01.006
https://doi.org/10.1176/ajp.2007.164.6.942
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1111/acps.13368
https://doi.org/10.1016/j.jaac.2012.02.012
https://doi.org/10.1016/j.socscimed.2013.04.026
https://doi.org/10.1176/appi.ajp.2014.13101359
https://doi.org/10.1186/s12888-021-03547-x
https://doi.org/10.1001/jamapediatrics.2021.0054
https://doi.org/10.1016/j.rasd.2021.101759
https://doi.org/10.1016/j.rasd.2021.101759

132 | BAZELMANS ET AL

Rowland, A. S., Skipper, B. J., Rabiner, D. L., Qeadan, F., Campbell, R. A., Naftel, A. J., & Umbach, D. M. (2018). Attention-
deficit/hyperactivity disorder (ADHD): Interaction between socioeconomic status and parental history of ADHD deter-
mines prevalence. Journal of Child Psychology and Psychiatry, 59(3), 213—=222. https://doi.org/10.1111/jcpp.12775

Russell, A. E., Ford, T., & Russell, G. (2015). Socioeconomic associations with ADHD: Findings from a mediation analysis.
PLoS One, 10(6), ¢0128248. https://doi.org/10.1371/journal.pone.0128248

Russell, A. E., Ford, T., & Russell, G. (2019). Barriers and predictors of medication use for childhood ADHD: Findings from
a UK population-representative cohort. Soczal Psychiatry and Psychiatric Epidemiology, 54(12), 1555-1564. https://doi.org/10.
1007/500127-019-01720-y

Russell, A. E., Ford, T., Williams, R., & Russell, G. (2016). The association between socioeconomic disadvantage and attention
deficit/hyperactivity disorder (ADHD): A systematic review. Child Psychiatry & Human Development, 47, 440—458. https://
doi.org/10.1007/s10578-015-0578-3

Russell, G., Rodgers, L. R., Ukoumunne, O. C., & Ford, T. (2014). Prevalence of parent-reported ASD and ADHD in the UK:
Findings from the millennium cohort study. Journal of Autism and Developmental Disorders, 44, 31—40. https://doi.org/10.
1007/s10803-013-1849-0

Scott, K., Chu, J., & Schulz, L. (2017). Lookit (part 2): Assessing the viability of online developmental research, results from
three case studies. Opern Mind, 1(1), 15-29. https://doi.org/10.1162/opmi_a_00001

Scott, K., & Schulz, L. (2017). Lookit (part 1): A new online platform for developmental research. Open Mind, 1(1), 4-14. https://
doi.org/10.1162/0opmi_a_00002

Simon, V., Czobor, P., Balint, S., Mészaros, A., & Bitter, 1. (2009). Prevalence and correlates of adult attention-deficit hyperac-
tivity disorder: Meta-analysis. The British Journal of Psychiatry, 194(3), 204-211. https://doi.org/10.1192/bjp.bp.107.048827

Thomas, P., Zahorodny, W., Peng, B., Kim, S., Jani, N., Halperin, W., & Brimacombe, M. (2012). The association of autism
diagnosis with socioeconomic status. Awutism, 16(2), 201-213. https://doi.org/10.1177/1362361311413397

UK Government. (2021). Education and training statistics for the UK—Reporting Year 2021. Retrieved January 6, 2022 from https://
explore-education-statistics.service.gov.uk/find-statistics/education-and-training-statistics-for-the-uk /2021

Zablotsky, B., Bramlett, M. D., & Blumberg, S. J. (2020). The Co-occurrence of autism Spectrum disorder in children with
ADHD. Journal of Attention Disorders, 24(1), 94-103. https://doi.org/10.1177/1087054717713638

SUPPORTING INFORMATION
Additional supporting information can be found online in the Supporting Information section at the
end of this article.

How to cite this article: Bazelmans, T., Scerif, G., Holmboe, K., Gonzalez-Gomez, N., &
Hendry, A. (2024). Rates of family history of autism and ADHD varies with recruitment approach
and socio-economic status. British Journal of Developmental Psychology, 42, 117-132. https://doi.

org/10.1111/bjdp.12469

AT *$T0T XSE/HHOT

:sdny woxy

SUODIT SUOWIWOD) AAERI) 2]quat]dde Uy £q POUISAOS AIE SA[ILIE VO 595N JO SO 10§ AIRIqI] AUIUQ AD[1AN U0 (SUOLIPUOD-PUB-SULIY WO Ko]1mKIBIqIIaUIO/:5d)Y) SUONIPUOL) PUE SULID L U} 298 “[4Z0T/40/61] U0 A1e1qr] SUIUQ KA1 “1S0L £Q 692 1°dpIa/L 111°01/10p/woo Kafim A


https://doi.org/10.1111/jcpp.12775
https://doi.org/10.1371/journal.pone.0128248
https://doi.org/10.1007/s00127-019-01720-y
https://doi.org/10.1007/s00127-019-01720-y
https://doi.org/10.1007/s10578-015-0578-3
https://doi.org/10.1007/s10578-015-0578-3
https://doi.org/10.1007/s10803-013-1849-0
https://doi.org/10.1007/s10803-013-1849-0
https://doi.org/10.1162/opmi_a_00001
https://doi.org/10.1162/opmi_a_00002
https://doi.org/10.1162/opmi_a_00002
https://doi.org/10.1192/bjp.bp.107.048827
https://doi.org/10.1177/1362361311413397
https://explore-education-statistics.service.gov.uk/find-statistics/education-and-training-statistics-for-the-uk/2021
https://explore-education-statistics.service.gov.uk/find-statistics/education-and-training-statistics-for-the-uk/2021
https://doi.org/10.1177/1087054717713638
https://doi.org/10.1111/bjdp.12469
https://doi.org/10.1111/bjdp.12469

	Rates of family history of autism and ADHD varies with recruitment approach and socio-economic status
	Abstract
	BACKGROUND
	METHODS
	Samples
	Oxford EF study (OEEF)—Lab-based via University-led recruitment (OEEF-Lab/Uni)
	Social distancing and development study (SDDS)—Online via University-led recruitment (SDDS-Online/Uni)
	Prolific—Online via crowdsourcing platform (Prolific-Online/Crowd)

	Sample characterization
	Characterizing sample demographic differences
	Family history of autism and ADHD

	RESULTS
	Rate of family history of autism and ADHD
	Family history by ascertainment
	Associations between FH and indices of SES

	DISCUSSION
	CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNO​WLE​DGE​MENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


