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Abstract

To understand whether the mental health of children and young people (CYP) with and without attention-deficit/hyperac-
tivity disorder (ADHD) and/or autism spectrum disorder (ASD) were differentially affected by COVID-19. We analysed
data (n=6507) from the Co-Space study, a UK web-based longitudinal survey. CYP with ADHD (n=160;2.5%), ASD
(n=465;7%), and ADHD + ASD (n=155;2.4%) were compared with a reference group (n=5727;88%) using parent-com-
pleted questionnaires [Strengths and Difficulties Questionnaire (SDQ) & Pandemic Anxiety Scale (PAS)]. Baseline to
1-month follow-up differences were compared using linear regression models. CYP with ADHD and/or ASD had higher
scores at baseline than other CYP. At follow-up, CYP with ASD showed small but significant improvements in symptoms
(SDQ), compared with the reference group. CYP with ASD experienced a worsening of disease anxiety (PAS) and CYP
with ADHD a deterioration in functional impairment. These findings indicate a mixed pattern of pandemic-related impact
for CYP with ADHD and/or ASD.
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Introduction

To control and minimise the rapid transmission of the
Coronavirus disease 2019 (COVID-19), the United King-
dom (UK) government implemented lockdown restrictions,
including home confinement and school closures at the end
of March 2020. Consequently, the COVID-19 outbreak
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involved a rapid shift in social rules (e.g. rules surrounding
personal space), as well as major changes to daily routines.
Initial findings suggested that lockdown was associated with
poor mental health for children and young people (CYP)
[1,2].

The UK National Health Service (NHS) highlighted
CYP with neurodevelopmental disorders [NDDs such as
attention-deficit/hyperactivity disorder (ADHD) and autism
spectrum disorder (ASD)] as being particularly vulnerable to
the negative impact of COVID-19 [3]. ADHD and ASD are
estimated to affect around 3-5% and 1% of CYP respectively
[5, 6]. Whereas ADHD is defined by impairing levels of
inattention, impulsivity and hyperactivity, ASD is charac-
terised by significant social communication difficulties and
restrictive-repetitive behaviours [7]. There is considerable
overlap between the disorders, the two are highly comorbid
[6, 7] and both groups are at increased risk of depression and
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anxiety [8, 9]. Changes to routine can be a significant trig-
ger for emotional and psychological distress for CYP with
ADHD and/or ASD [4]. Whereas some CYP with ADHD/
ASD may experience loneliness and increased risk of devel-
oping mental health problems in mainstream schools [10],
schools provide structure, routine and facilitate contact with
peers.

Cross-sectional studies and reports have highlighted
the impact of COVID-19 on families living with ADHD
and ASD. Pandemic mitigation responses such as home
confinement or lockdown are reported to have contributed
to an exacerbation of conduct problems and externalizing
behaviours, increased irritability, and low mood for CYP
with ADHD [11, 12] and post-traumatic stress disorder
(PTSD) symptoms including aggression, hypersensitivity
and behavioural difficulties, for CYP with ASD [13]. Par-
ents have reported difficulties in managing hyperactivity due
to quarantine restrictions limiting access to outdoors [11].
Disruption to therapeutic support or ongoing care services
for families living with ASD have been noted, contributing
to worsening ASD symptoms and family distress [14]. How-
ever, there is a mixed picture [15].The impact of lockdown
is likely to have had a differential impact across different
demographic groups and families from lower socio-eco-
nomic groups may be particularly disadvantaged [15, 16].
For example, a recent review highlighted that physical exer-
cise, access to entertainment, positive familial relationships,
and social support were associated with better mental health
outcome for CYP [17]. Similarly, families of CYP with
NDDs have reported mixed impact. Although most parents
of CYP with ASD have reported feeling overwhelmed, wor-
rying about loss and changes in mood [18], some families
have either reported improvements or no impact on mental
health [19]. Comparably, one survey conducted at the start
of lockdown about CYP with ADHD revealed that about
one-third were doing better, one-third worse, and the remain-
der the same in terms of their ADHD, with factors such as
sufficient space at home mediating outcomes [20]. Family
demographics have been shown to mediate the effects of
lockdown, with some CYP more likely to socialise, complete
household chores and engage in personal care management
than prior to the pandemic [13]. Individual and parental fac-
tors such as family cohesion have also been found to mediate
levels of loneliness among CYP with ADHD [21]. How-
ever, longitudinal studies are scarce. A US study (n=238)
found adolescents with ADHD were more likely to experi-
ence worsening in inattention, hyperactivity/impulsivity and
oppositional behaviours compared to adolescents without
ADHD. This was further exacerbated when the adolescent
had poor pre-pandemic emotion regulation [22]. There also
appeared to be some socio-economic moderators whereby
lower family income was associated with increased inatten-
tion but higher family come with increased oppositional/

@ Springer

defiant behaviours. Similarly, a UK study (n=527) found
that CYP with ASD experienced more depression and
anxiety symptoms than CYP with other special educational
needs and disabilities. This depression and anxiety was also
associated with belonging to a lower income household [23].
This study also showed that some CYP reported improved
wellbeing from not having to attend school [24]. In con-
trast, a longitudinal Australian study (n=476) showed lit-
tle change in mental health symptoms for CYP with NDD
pre/during the pandemic, but more positive wellbeing as a
result of school closures [10]. Therefore, the effects on the
pandemic for CYP with ADHD and ASD are not clear-cut
and a clearer understanding is needed about the impact of
the pandemic over time for this population so that support
can be appropriately targeted and offered.

Although there is a growing body of literature on the
impact of home confinement for CYP with ADHD and ASD,
the research in Europe remains limited. In a cross-sectional
study, using the Strengths and Difficulties Questionnaire
(SDQ) at the start of the UK pandemic lockdown 371 CYP
with ASD and ADHD were compared with data from pre-
viously published norms and a UK mental health cohort.
Compared with neurotypical controls, CYP with NDD were
more likely to show emotional symptoms (15%/42%), con-
duct problems (9%/28%), and fewer prosocial behaviours
(22%/54%). Children and young people with ADHD showed
greater conduct problems and CYP with ASD showed fewer
prosocial behaviours than neurotypical CYP [25]. This study
did not explore the role of contextual factors (such as home
environment) on outcome. Importantly, this study also did
not compare with neurotypical CYP at the same time point,
and although the analyses adjusted for age, sex, and devel-
opmental level, the study did not account for the effects of
consequences of lockdown which may act as additional risk
factors for CYP with NDD. In particular, reduced access to
outdoor space and physical activity [26] and reduced access
to peers may be important exacerbating factors for these
groups.

The Co-Space project [27] has been conducting an online
longitudinal survey of parents and young people in the UK
to understand the ongoing mental health impact of the
COVID-19 pandemic. Using data obtained from the Co-
Space project, the aim of this large longitudinal study is to
investigate and understand the differences in mental health
(including pandemic anxiety) for children and young people
with ADHD and/or ASD compared with other CYP who did
not have ADHD and/or ASD. This was achieved through
comparing differences in the magnitude of changes in men-
tal health and pandemic anxiety across these different diag-
nostic groups over a 1-month follow-up period. By better
understanding the potential early impact from the pandemic
and population-level mitigation approaches. This work is
crucial in informing clinicians, practitioners, school pastoral
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staff and parents about appropriate care for this vulnerable
population.

Methods
Participants

The participants in this study were 6507 parents and
carers over the age of 18 years, reporting on one child
aged between 4 and 16 years of age (Table 1). All par-
ticipants were recruited as part of the Co-SPACE study
(COVID-19: Supporting Parents, Adolescents and Chil-
dren in an Epidemic; OSF protocol https://osf.io/8zx2y/).
The Co-SPACE study gained ethical approval through the
University of Oxford Medical Sciences Division Ethics
Committee (reference R69060), and full details of these
ethical considerations can be found in the OSF protocol.
Participants completed a baseline survey and a follow-
up, approximately 1 month apart (data collected between
30th March and 31st May 2020). All data were collected
within the first UK lockdown, which saw the most strin-
gent social restrictions between 23rd March 2020 and 1st
June 2020. Parents reported on whether their child had
any medical conditions including autism spectrum disor-
der (ASD), attention-deficit disorder or attention-deficit
hyperactivity disorder (ADD/ADHD), clinically diagnosed
anxiety or depression, or another clinically diagnosed
mental health condition. Other UK research suggests
that parent-reported diagnostic rates of ASD and ADHD
approximate to clinical administrative prevalence [28]. For
the purposes of this paper, CYP were categorised into the
following diagnostic groups: (1) ADHD but no ASD, (2)
ASD but no ADHD, (3) both ADHD and ASD, and (4)
no or other mental health conditions (i.e. CYP who do
not have ADHD or ASD). In this study, we use the term
‘parent’ to encompass both parents and legal guardians.

Measures

Strengths and Difficulties Questionnaire (SDQ) was com-
pleted to assess the CYP’s mental health [29]. It consists
of 25-items rated on a 3-point Likert scale (not/somewhat/
certainly true), with higher scores indicating greater prob-
lem severity. There are five sub-scales: Emotional Symp-
toms, Conduct Problems, Hyperactivity/Inattention, Peer
Problems and Pro-Social Behaviour. A total difficulties
score is generated from the sum of the first four sub-scales.
Associated functional impairment is assessed in terms of
distress, and impact on home life, friendships, learning
and leisure activities [30]. For the purpose of this analy-
sis, results from emotional symptoms, conduct problems,

hyperactivity/inattention subscales, as well as the total
difficulties and impairment scores were used. These sub-
scales were chosen as they are most clinically relevant to
the population studied. The SDQ has well-established and
excellent psychometric properties [31].

Although SDQ scores are considered as continuous
variables, they can be categorised into four bandings. The
bandings are: (1) close to average (80% of population);
(2) slightly raised (10%); (3) high (5%) and (4) very high
(5%). The bandings were created from a large population-
based UK survey (https://www.sdqinfo.org).

Pandemic Anxiety Scale (PAS; parent self-rating and
parent proxy-rating about the CYP): Pandemic-related
anxiety was assessed using the 7-item PAS. Items form
two subscales representing anxiety about: (1) the disease
aspects of COVID-19 (PAS-Disease; 4 items, e.g. fear
of catching COVID-19, or fear of transmitting COVID-
19) and (2) the consequences of COVID-19 (PAS-Con-
sequence; 3 items, e.g. worries about not having enough
food, or worries about future jobs and the economy). Each
item is rated on a 5-point scale from “0” (strongly disa-
gree) to “4” (strongly agree), with higher scores indicat-
ing greater anxiety. Versions for parent report about their
own anxiety and parent report about the child’s anxiety
were included in this study. The PAS is being used widely
across age groups and languages and early findings suggest
good psychometric properties [32].

Additional items The Co-space study included a range
of additional items and measures (reported elsewhere
[33]). Demographic questions included the gender and
ethnicity of the CYP and the parent, relationship of the
parent-informant to the CYP and employment status of the
parent. Other relevant questions included in this study (see
“Analysis” section) enquired about access to outside space,
time spent outside doing physical activity, and keeping
to a similar or regular routine. These questions were cre-
ated by the co-space study team and response options were
categorical.

Analysis

The analysis compared scores for the three diagnostic groups
of interest (CYP with ADHD, ASD and ADHD + ASD) with
CYP with no/other mental health disorders (the compara-
tor/reference group). Descriptive statistics [mean (s.d.)] are
initially presented for the observed scores at baseline (whole
sample) and 1-month follow-up. Changes in the measures
from baseline to 1-month follow-up (using multiply imputed
datasets) were then compared across the four groups using
linear regression models, adjusting for child age, child gen-
der, timing of the questionnaire, pandemic anxiety measured
via PAS disease and consequence subscales at baseline, time
spent outside doing physical activity, and keeping to a similar
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Table 1 Sample characteristics at baseline (n=6507)

ADHD and without ASD and without =~ ADHD and Refer- Total (n=6507)
ASD (n=160) ADHD (n=465) ASD (n=155) ence group
(n=5727)

Child age

Mean [sd] 10.4 [3.1] 10.6 [3.4] 10.3 [3.1] 9.3 [3.5] 9.4 [3.5]
Child gender

Male 117 (73%) 294 (63%) 119 (77%) 2802 (49%) 3332 (51%)

Female 43 (27%) 157 (34%) 34 (22%) 2895 (51%) 3129 (48%)

Other/prefer not to say 0 14 3%) 2 (1%) 30 (1%) 46 (1%)
Child ethnicity

White: British, Irish, other 146 (91%) 431 (93%) 137 (88%) 5170 (90%) 5884 (90%)

Mixed race: White/Black & mixed race other 8 (5%) 21 (5%) 14 (9%) 303 (5%) 346 (5%)

Asian/British 1 (%) 5 (%) 0 100 (2%) 106 (2%)

Black/British 0 2 (<1%) 1 (1%) 27 (< 1%) 30 (<1%)

Other/prefer not to say 5 (3%) 6 (1%) 3 2%) 127 2%) 141 2%)
Relationship of parent/guardian to child

Parent 150 (94%) 457 (98%) 151 (97%) 5592 (98%) 6350 (98%)

Step-parent 2 (1%) 0 0 44 (1%) 46 (1%)

Grandparent 6 (4%) 4 (1%) 3(2%) 38 (1%) 51 (1%)

Other 2 (1%) 4 (1%) 1 (1%) 53 (1%) 60 (1%)
Gender of parent/guardian

Male 6 (4%) 19 (4%) 7 (5%) 424 (7%) 456 (7%)

Female 154 (96%) 443 (95%) 147 (95%) 5273 (92%) 6017 (92%)

Other/prefer not to say 0 3(1%) 1(1%) 30 (1%) 34 (1%)
Ethnicity of parent/guardian

White: British, Irish, other 150 (94%) 445 (96%) 144 (93%) 5345 (93%) 6084 (93%)

Mixed race: White/Black & mixed race other 3 (2%) 7 2%) 7 (5%) 113 2%) 130 2%)

Asian/British 2 (1%) 4 (1%) 0 113 2%) 119 2%)

Black/British 3(1%) 1 (1%) 28 (< 1%) 32 (<1%)

Other/prefer not to say 5(3%) 6 (1%) 3(2%) 128 2%) 142 2%)
Employment status of parent/guardian

In education 3(2%) 9 (2%) 3(2%) 114 (2%) 129 (2%)

Employed 128 (80%) 317 (68%) 84 (54%) 4934 (86%) 5463 (84%)

Unable due to disability 9 (6%) 35 (8%) 21 (14%) 92 2%) 157 (2%)

Homemaker/full-time parent 17 (11%) 98 (21%) 46 (30%) 491 (9%) 652 (10%)

Unemployed and seeking work 2 (1%) 3(1%) 1 (1%) 75 (1%) 81 (1%)

Retired 1 (1%) 3(1%) 0 21 (<1%) 25 (< 1%)
Child has special education needs

No 31 (19%) 34 (7%) 3(2%) 5328 (93%) 5396 (83%)

Yes 129 (81%) 431 (93%) 152 (98%) 399 (7%) 1111 (17%)
Access to outside space

No 7 (4%) 28 (6%) 9 (6%) 232 (4%) 276 (4%)

Yes 153 (96%) 437 (94%) 146 (94%) 5491 (96%)* 6227 (96%)*

Reference group contained children and young people with no or other mental health disorders that were not ADHD and/or ASD.
ADHD attention deficit hyperactivity disorder. ASD autism spectrum disorder.

4 participants with missing data.

or regular routine. The analysis adjusted for these variables ~ imputation by chained equations. The imputation model
as the literature indicates that they may be confounding fac-  included the baseline score, child gender, child age and tim-
tors [26, 34—38]. Missing data were imputed using multiple  ing of questionnaire.
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The assumptions of homoscedasticity and normality were
checked using descriptive data and plots, without formal sta-
tistical hypothesis testing. Homoscedasticity was checked by
informally comparing standard deviation of change scores
in each group, while the normality of change scores was
inspected using histograms.

The results from the imputed models are presented as dif-
ferences in means for the change scores over the follow-up
period, with the no/other mental health disorder group is the
reference group. A positive score in the imputed model means
that the average change (between the baseline and follow-up
time-points) is greater in the diagnostic group of interest com-
pared with the reference group. To elaborate, a positive score
indicates that the diagnostic group of interest has done less
well over time (in terms of the difference between baseline
and follow-up scores) than the reference group. Conversely,
a negative score means that the average change is less in the
diagnostic group than in the reference group., i.e. a negative
score indicates that the diagnostic group of interest has done
better over time (in terms of the difference between baseline
and follow-up scores) than the reference group.

In terms of the direction of within-group change (i.e.
whether the diagnostic groups of interest improve or deterio-
rate over the follow-up period), the outputs from the imputed
models should be interpreted with reference to the observed
mean scores at baseline and follow-up.

Results

The sample size was 6507 CYP, with a mean age of
9.4 years; 51% were male and 90% were White British/
Irish ethnicity. Approximately 2.5% (n=160) of the sam-
ple were reported as having ADHD, 7% ASD (n=465)
and 2.4% (n=155) both ADHD and ASD, (Table 1). CYP
in the diagnostic groups of interest were more likely to
be male and slightly younger than those in the reference
group. Follow-up data were available for approximately
50% (n=3114) of the sample; similar characteristics and
scores at baseline were observed between those with and
without follow-up data (see Appendix 1).

Strengths and Difficulties Questionnaire (SDQ)

At baseline and follow-up, scores on the SDQ indicate
that CYP with ADHD and/or ASD scored higher than the
comparison group on all SDQ domains (Table 2). Base-
line responses presented in fourfold classification band-
ings (close to average, slightly raised, high, very high) are
presented in Appendix 2. Appendix 2 also contains the
completion rates for each scale.

Observed baseline and follow-up scores (reflecting
complete-case data) are shown in Fig. 1 and suggest a
slight reduction in emotional symptoms in the ASD-only
group and ADHD + ASD groups. Change mean scores
indicate a slight improvement in these diagnostic groups.
The imputed analysis demonstrated that there was signifi-
cantly greater change in the ASD-only group compared to
the reference group, reflecting a reduction in emotional
symptoms.

For conduct problems, observed scores showed slight
increases for the ADHD-only and reference groups,
whereas slight reductions were noted for the ASD-only and
ADHD + ASD groups. Imputed analysis confirmed that there
was a modest reduction in conduct symptoms in these two
ASD groups compared to the reference group, where there
was a slight increase.

For hyperactivity/inattention, observed scores suggest a
slight reduction for the ADHD + ASD group, and an increase
for the reference group. Imputed analysis revealed greater
changes in scores for the reference group compared with
all three diagnostic groups. Similarly, for total symptoms,
observed scores suggested a deterioration amongst the refer-
ence group. The imputed analysis confirmed that over time,
scores reduced more in ASD only and ADHD + ASD groups
than in the reference group.

In contrast, for impairment, observed scores suggested a
deterioration among all four groups. However, the imputed
analysis showed that the ADHD-only group appeared to
show a greater reduction in scores over time than the refer-
ence group.

It should be noted, that overall, despite a tendency for
greater reduction in scores in the diagnostic groups of inter-
est, scores remained higher in these groups than that of the
reference group.

Pandemic Anxiety Scale (PAS)

Table 3 shows that at baseline, parents of CYP in the
diagnostic groups reported slightly higher mean scores
on the PAS disease sub-scale than the reference group for
both their self-ratings and proxy ratings about their child.
Across all groups, the self-rated parent observed scores
decreased over time. For the proxy ratings, observed
scores remained stable over time, except for the ASD-only
group which increased.

Results from the imputed analysis demonstrated that
parents of CYP with ASD-only reported greater change in
their own anxiety (p=0.016) and also that of their child
(p<0.037) than the reference group in relation to the dis-
ease sub-scale. Observed scores show a greater deteriora-
tion for the ASD group.

With reference to the consequence sub-scale of the
PAS (Fig. 2), observed scores shows a reduction in
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Table 2 Baseline and change scores for Strengths and Difficulties Questionnaire by group

ADHD without ASD ASD without ADHD ADHD and ASD (n=155) Refer- Total (n=6507)
(n=160) (n=465) ence group
(n=5727)
Emotional symptoms
Baseline mean [sd] 4.5[2.7] 5.5[2.7] 6.1[2.6] 2.8[2.4] 3.1[2.6]
Baseline (n) (63) (241) (72) (2738) (3114)
Follow-up mean [sd] 4.0 [2.8] 5.2[2.9] 6.0 [2.9] 2.8 [2.5] 3.1[2.7]
Follow-up (n) (63) (241) (72) (2737) (3113)
Change mean® [sd] —0.5[1.8] -0.31[2] —0.1[1.8] 01[1.8] 01[1.8]
Change (n) (63) (241) (72) (2737) (3113)
Difference in means of change —0.29 (- 0.73,0.15) —0.31 (- 0.53, — 0.09) —0.09 (- 0.46, 0.28) 0 -
score® over 1-month follow-up p=0.198 p=0.006 p=0.635
(95%CI)
Conduct problems
Baseline mean [sd] 3.712.0] 3.11[2.1] 491[2.5] 1.7 [1.6] 1.9 [1.8]
Baseline (n) (63) (241) (72) (2738) (3114)
Follow-up mean [sd] 3.8[2.1] 3.1[2.1] 4.212.3] 2[1.7] 2.1[1.9]
Follow-up (n) (63) (241) (72) (2737) (3113)
Change mean® [sd] 0.2[1.5] —0.1[1.5] —0.7[1.4] 0.2 [1.3] 0.2[1.3]
Change (n) (63) (241) (72) (2737) (3113)
Difference in means of change —0.11(-0.39,0.18) —0.23 (- 0.40, — 0.06) —0.75 (- 1.02, — 0.47) 0 -
score® over 1-month follow-up  0.476 0.008 <0.001
(95%CI)
Hyperactivity/inattention
Baseline mean [sd] 8.5[1.7] 6.3 [2.6] 8.9 [1.5] 3.9[2.6] 4.3 [2.8]
Baseline (n) (63) (241) (72) (2738) (3114)
Follow-up mean [sd] 8.5[1.9] 6.3 [2.7] 8.6 [1.7] 4.4 [2.6] 4.7 [2.8]
Follow-up (n) (63) (241) (72) (2737) (3113)
Change mean® [sd] 0[1.1] 0[1.8] —0.3[1.4] 0.5[1.9] 0.4[1.8]
Change (n) (63) (241) (72) (2737) (3113)
Difference in means of change — 046 (—0.83,-0.100 —0.45(-0.70, — 0.20) —0.70 (- 1.04, — 0.36) 0 -
score® over 1-month follow-up p=0.013 p<0.001 p<0.001
(95%CI)
Total symptoms
Baseline mean [sd] 20.6 [6] 20.2 [6.1] 25.4[5.7] 10.1 [6] 11.5[7.1]
Baseline (n) (63) (241) (72) (2738) (3114)
Follow-up mean [sd] 20.5[6.6] 20 [6.4] 24.4 [6.6] 11.2 [6.4] 12.4[7.2]
Follow-up (n) (63) (241) (72) (2735) (3111)
Change mean?® [sd] —0.1[3.7] —-0.2[4] -09[3.7] 1[4] 0.9 [4.1]
Change (n) (63) (241) (72) (2735) (3111)
Difference in means of change —0.81 (- 1.71, 0.10) —1.16 (— 1.64, — 0.68) — 1.68 (— 2.53,—0.83) 0 -
score® over 1-month follow-up p=0.081 p<0.001 p<0.001
(95%CI)
Impairment
Baseline mean [sd] 4.412.4] 5[2.7] 6.5 [2.4] 0.7 [1.6] 1.2[2.3]
Baseline (n) (63) (240) (72) (2737) (3112)
Follow-up mean [sd] 4.9[2.7] 5.2[2.9] 6.7 [2.5] 0.9 [1.7] 1.4[24]
Follow-up (n) (63) (239) (72) (2732) (3106)
Change mean® [sd] 0.5[1.8] 0.2[1.9] 0.2[1.4] 0.2[1.2] 0.2[1.3]
Change (n) (63) (238) (72) (2731) (3104)
Difference in means of change 0.36 (0.08, 0.64) —0.01 (- 0.16, 0.15) 0.13 (= 0.16, 0.42) 0 -
score® over 1-month follow-up p=0.013 p=0.930 p=0.387

(95%CI)

Reference group contained children and young people with no or other mental health disorders that were not ADHD and/or ASD

ADHD attention deficit hyperactivity disorder, ASD autism spectrum disorder

*The mean within-individual change scores from baseline to 1-month follow-up

bAdjusted imputed analyses (n=6507): The difference in means of change scores from baseline to 1-month follow-up compared with the refer-
ence group (other or no mental health disorder)

@ Springer



Child Psychiatry & Human Development

(A)
2o [ 4 [ 4
éc * e
E
a©
B
2w
Se
ADHD only ASD only ADHD and ASD Neither
(n=72) (n =253) (n=78) (n =2951)
(€)
=
3
T ©
-
i 3 T . S
~
o
ADHD only ASD only ADHD and ASD Neither
n=72) (n =253) (n=78) (n = 2950)
(E)
= e ®
L4 ®
© [ 4 e
- L @
Qo * T e ®
a ] ®
E < ® ®
o : == =
ADHD only ASD only ADHD and ASD Neither
(n=72) (n =248) (n=78) (n =2922)
ADHD = deficit hy . ASD = autism spectrum disorder

(B)
~E o ° e o
g ] L ] ® ° °
o o e 9
] ®
Lo
- ; % ; i +
©
g o~
© o
ADHD only ASD only ADHD and ASD Neither
(n=72) (n=253) (n=78) (n = 2950)
(D)

e

3
Eo
.2 o~

= o

o L]

ADHD only ASD only ADHD and ASD Neither
(n=72) (n =253) (n=78) (n =2947)
I_ Baseline [ Follow-up

Fig. 1 Observed baseline and follow-up scores on SDQ. A Emotional symptoms, B Conduct problems, C Hyperactivity/inattention, D Total dif-

ficulties, e Impairment

parent self-rated anxiety across all groups. Results from the
imputed analysis did not reveal any significant differences
for either parent self-rated or child-proxy rated scores.

Discussion

Given the uncertainty about the mental health impacts of the
pandemic for potentially vulnerable people with neurodevel-
opmental disorders such as ADHD or ASD, we investigated
outcomes following the onset of the utilising data from the
Co-Space longitudinal study [27]. There was a mixed pat-
tern of findings with CYP with ADHD and/or ASD showing
greater reduction in symptom scores in some domains but
less reduction in others. In terms of pandemic anxiety, our
findings suggested that in the initial stages of the pandemic,
CYP with ADHD and/or ASD had higher baseline scores
than other CYP on the PAS disease sub-scale. At 1-month
follow up, there appeared to be an increase in pandemic
anxiety for CYP with ASD. However, this deterioration
was not reflected in corresponding changes in emotional or
behavioural difficulties (SDQ), perhaps reflecting specific

worries about disease aspects around catching or transmit-
ting COVID-19. In terms of the SDQ, at 1-month follow
up, the change scores indicated that CYP with ADHD and/
or ASD tended to either show greater improvements, or less
deterioration, in emotional and behavioural difficulties than
other CYP. That is, CYP in these diagnostic groups were
reported to experience fewer emotional and behavioural dif-
ficulties than were present at baseline. However, in terms of
functional impairment related to emotional and behavioural
difficulties, change scores indicated that all groups appeared
to do worse over the follow-up period. In particular, the
ADHD group showed increased impairment over time, com-
pared with the reference group, despite improvements or no
changes in symptoms. It is noteworthy that despite instances
of greater reductions/less deterioration than the reference
group, CYP with neurodevelopmental disorders still had
higher symptom scores on the SDQ over time.

Despite concerns about the potential vulnerability of
CYP with neurodevelopmental disorders, our findings did
not indicate a significant worsening of emotional or behav-
ioural symptoms over the initial 1-month period. Although it
is difficult to draw definitive comparisons with other studies
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Table 3 Pandemic anxiety of the parent and child proxy scores on the pandemic anxiety scale

ADHD without ASD ASD without ADHD ADHD and ASD Refer- Total (n=6507)
(n=160) (n=465) (n=155) ence group
(n=5727)
Parent scores
Disease subscale
Baseline mean [sd] 10.5 [3.4] 10.3 [3.3] 11.1 [3.4] 9.9 [3.1] 9.9[3.2]
Baseline (n) 63 240 71 2732 3106
Follow-up mean [sd] 9.4 [3.5] 9.6 [3.4] 9.8 [3.8] 8.8 [3.3] 8.9 [3.4]
Follow-up (n) (63) (241) (72) (2736) (3112)
Change mean® [sd] - 1.1[2.1] —-0.7[2.3] -1.3[2.7] - 1.1[2.5] - 1.1[2.4]
Change (n) (63) (240) (71) (2730) (3104)
Difference in means of 0.14 (— 0.40, 0.68) 0.38 (0.07, 0.69) —0.18 (- 0.80, 0.43) 0 -
change score® over p=0.606 p=0.016 p=0.566
1-month follow-up
(95%CI)
Consequence subscale
Baseline mean [sd] 6.4 [3.6] 5.9 [3] 6.7 [3] 5.8 [2.9] 5.8 [2.9]
Baseline (n) 63 240 72 2735 3110
Follow-up mean [sd] 6.3 [3.2] 5.5[2.9] 6.1[2.9] 5412.9] 54129]
Follow-up (n) (63) (240) (72) (2736) (3111)
Change mean? [sd] —-0.1[2.1] —-041[24] —-0.6[24] —-0412.2] —-0412.3]
Change (n) (63) (239) (72) (2733) (3107)
Difference in means of 0.45 (— 0.09, 0.99) 0.03 (- 0.29, 0.34) —0.08 (- 0.60, 0.44) 0 -
change score® over p=0.102 p=0.864 p=0.760
1-month follow-up
(95%CI)
Child (proxy) scores
Disease subscale
Baseline mean [sd] 7.6 [3.7] 7.9 [4.3] 8 [4.2] 6.6 [3.3] 6.7 [3.4]
Baseline (n) (63) (241) (72) (273)6 (3112)
Follow-up mean [sd] 7.6 [3.7] 8.3[3.9] 8.1[4.1] 6.6 [3.4] 6.8 [3.5]
Follow-up (n) (63) (241) (72) (2736) (3112)_
Change mean? [sd] 01[2.7] 0.4[2.8] 01[2.9] 0[2.6] 01[2.6]
Change (n) (63) (241) (72) (2734) (3110)
Difference in means of 0.08 (— 0.49, 0.65) 0.40 (0.02, 0.78) —0.18 (- 0.80, 0.44) 0 -
change score® over p=0.785 p=0.037 p=0.566
1-month follow-up
(95%CI)
Consequence subscale
Baseline mean [sd] 3.8 [3.1] 3.5([2.8] 3.31[2.9] 3.31[24] 3.31[2.5]
Baseline (n) (63) (241) (72) (2736) (3112)
Follow-up mean [sd] 3.4 [3.1] 3.6[2.7] 3.512.7] 3.21[2.5] 3.21[2.5]
Follow-up (n) (63) (241) (72) 2737) (3113)
Change mean® [sd] —0.41[2.6] 0[2.2] 0.3[2.1] -0.1[2] —0.1[2.1]
Change (n) (63) (241) (72) (2736) (3112)
Difference in means of — 0.13 (- 0.64, 0.38) —0.02 (- 0.28,0.24) 0.24 (- 0.23,0.71) 0 -

change scoreb over

1-month follow-up
(95%CI)

p=0.623

p=0.894

p=0.318

Reference group contained children and young people with no or other mental health disorders that were not ADHD and/or ASD

ADHD attention deficit hyperactivity disorder, ASD autism spectrum disorder

#The mean within-individual change scores from baseline to 1-month follow-up

®Adjusted imputed analyses (n=6507): The difference in means of change scores from baseline to 1-month follow-up compared with the refer-
ence group (other or no mental health disorder)

@ Springer



Child Psychiatry & Human Development

Parent scores

4 - o
o
P 3
8 2
* c
2 g
o | o
8" g
. -
o ° 3 ] ® CE °
ADHD only ASDonly ADHD and ASD Neither ADHD only ASDonly ADHD and ASD Neither
(n=68) (n =244) (n=72) (n =2818) (n =68) (n =242) (n=73) (n =2822)
Child proxy scores
ol T T =L - T T e
3
2 S L] ° L] L
s 2 °
£21 221 °
@ o
: B |
3 z
QoW 8 w
=} 5
o
O i - — - 4 o 4
ADHD only ASDonly ADHD and ASD Neither ADHD only ASDonly ADHD and ASD Neither
(n=72) (n=252) (n=77) (n = 2908) (n=72) (n=251) (n=77) (n=2910)

| === Baseline

=== Follow-up |

ADHD = attention deficit hyperactivity disorder. ASD = autism spectrum disorder

Fig.2 Observed baseline and follow-up parent (top) and child proxy (bottom) scores on disease (left) and consequence (right) Pandemic Anxiety

Scale

given the heterogeneity in timings, sample characteristics
and analysis, our findings appear in keeping with other pop-
ulation-based studies which suggest little/no deterioration
and/or possible improvements in mental health symptoms
during the initial pandemic period [15, 39]. Given the lack
of condition-specific research, comparisons with existing
research are limited, however, our findings support those of
Houghton et al. [10] whose longitudinal study in Australia
also showed little change in mental health symptoms for
CYP with NDD. Our findings contrast with those of Non-
weiler et al. [25] who conducted a cross-sectional study and
found that CYP with neurodevelopmental disorders showed
worsening of emotional and conduct symptoms during
COVID compared to pre-COVID. This difference might be
explained by our longitudinal design and different analytical
approach, adjusting controlled for factors (e.g. routine, activ-
ity, time spent outside) which previous research has indi-
cated may be important for CYP with neurodevelopmental
disorders [26, 35-38]. It is possible that these factors provide
at least partial explanation as to why Bobo et al. [20] found
heterogeneity in outcomes for CYP with ADHD during the
pandemic, with one-third showing improvement, one-third
stability, and one-third symptom decline.

The findings that CYP with ADHD and/or ASD showed
some small improvements in emotional and behavioural
difficulties compared with the reference group may reflect
possible differential impact between the groups of lockdown
and school closures. It has been proposed that school clo-
sures may reduce academic and social pressures for chil-
dren and young people [40], particularly for those who may
struggle in classroom and school environments. However,
the increase in impairment for CYP with ADHD might
reflect the negative aspects of home confinement with lim-
ited access to outdoor space, friendship groups and usual
activities.

In terms of study strengths, this study is amongst the first
to present longitudinal data explore COVID-19 impact over
time. The large sample size strengthens the study findings.
The study also combined both validated and novel pan-
demic-specific measures to explore changes on established
measures and COVID-19 changes. The study is also unique
in controlling for a range of important confounders (such
as routine changes and activity). However, there are also
certain study limitations with the data that are important to
recognise to inform cautious interpretation of the results.
The sample were not a representative sample as they were
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self-selected, predominately white, British, employed and
the responders were typically female parents, limiting gen-
eralisability of the findings. We do not have pre-pandemic
data for the sample so baseline scores may reflect both pre-
pandemic and in-pandemic difficulties. We therefore use
our two time-points (baseline and 1-month follow-up) as
an insight into short-term longitudinal changes in the early
stages of the pandemic. As participants could sign-up to the
Co-Space study over a given time period, the baseline and
1-month follow-up were not at exactly the same point in time
for all participants. To mitigate this, we adjusted for ques-
tionnaire timing in the analysis. Additionally, we relied on
parent-reported information and there was considerable attri-
tion over time, although there was no evidence of selection
bias in terms of follow-up responders. The primary analysis
relied upon multiple imputation of missing data. Because of
the limitations of multiple imputation in the presence of con-
siderable attrition, guidelines recommend that these findings
should be considered as hypothesis generating [41]. We also
acknowledge that our sample size for the disorder groups
(particularly the ADHD groups) were small. Although
parents are important and reliable informants about their
child’s mental health [42] the absence of child-completed
measures is a limitation of our study. We also acknowledge
that we relied on parent reports of clinical diagnosis, which
were not validated by a clinician report. Given the scale and
design (large online national survey) of this study, it was
not possible to do this, however, parental reports have been
shown to predict independent clinical diagnosis, indicating
the validity of our approach [43]. Finally, a large number of
comparisons were performed which may have increased the
risk of chance findings; we therefore also presented observed
change scores to aid interpretation of the results. Although
our findings should be interpreted cautiously, they are useful
to guide future research. This is important as there is a lack
of large-scale pandemic-related research focusing on CYP
with ADHD and/or ASD.

In terms of clinical and service implications, the find-
ings from this longitudinal study highlight that CYP
with neurodevelopmental disorders showed some small
improvements in emotional and behavioural symptoms
during the initial period of the pandemic, despite endur-
ing levels of pandemic disease anxiety. Despite this small
improvement, scores for emotional and behavioural symp-
toms remained higher for CYP with a neurodevelopmen-
tal disorder compared to those without. There was also
an increase in functional impairment among CYP with
ADHD. Given the exploratory nature of our study, these
findings should be interpreted with caution and further

@ Springer

research is required to fully understand the longer-term
impact of the pandemic. As the possibility of further lock-
downs or school closures remains, it is important for key
adults such as parents, teachers, and clinicians to be aware
of these findings while keeping in mind the importance of
both individual and group-level vulnerabilities. It is also
crucial that practitioners continue to remain mindful of,
and sensitive to, the possible longer-term impacts of pan-
demic-related confinements and subsequent expectations
around re-adjustments to pre-pandemic routines; where
appropriate, asking CYP about their perceptions of these
experiences.

Summary

This study investigated differences in mental health and pan-
demic anxiety during the first UK lockdown for the COVID-
19 pandemic, for CYP with and without ADHD and/or ASD.
Baseline and 1-month follow-up data were analysed from
the Co-Space study, a UK web-based longitudinal survey
investigating the impact of the pandemic for 4—16-year-olds.
The measures included the parent-completed questionnaires
[Strengths and Difficulties Questionnaire (SDQ) & Pan-
demic Anxiety Scale (PAS)]. The study found that CYP with
ADHD and/or ASD had higher scores on the measures at
baseline than CYP without ADHD/ASD. Over the 1-month
follow-up period, in general CYP with ASD showed a small
but significant improvement in symptoms (SDQ), compared
with CYP without ADHD/ASD. Despite this improvement,
SDQ scores were still higher. CYP with ASD also reported
to have experienced a worsening of disease anxiety (PAS)
and CYP with ADHD a deterioration in terms of functional
impairment. Although these findings should be interpreted
tentatively, they highlight a mixed pattern of pandemic-
related impact, with CYP with ADHD/ASD faring better in
some domains but worse in others. Clinically, these findings
highlight considerable heterogeneity and the need for practi-
tioners to be mindful of individual, rather than group-level,
vulnerabilities. Improved awareness and understanding of
this heterogeneity in vulnerabilities is important for future
pandemic preparedness, particularly in the event of possible
further lockdowns or school closures.

Appendix 1

See Tables 4
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Table 4 Characteristics of sample by follow-up status

Follow-up Follow-up data  Total
data available not available
(n=3114) (n=3393)
Child age
Mean [sd] 9.1[3.4] 9.7 [3.6] 9.4 [3.5]
n 3114 3393 6507
Child gender
Male 1595 (51%) 1737 (51%) 3332 (51%)
Female 1494 (48%) 1635 (48%) 3129 (48%)
Other/prefer 25 (1%) 21 (1%) 46 (1%)
not to say
Child ethnicity
White: British, 2879 (92%) 3005 (89%) 5884 (90%)
Irish, other
Mixed race: 159 (5%) 187 (6%) 346 (5%)
White/Black
& mixed race
other
Asian/British 23 (1%) 83 2%) 106 (2%)
Black/British 10 (<1%) 20 (1%) 30 (<1%)
Other/prefer 43 (1%) 98 (3%) 141 2%)
not to say
Relationship of parent/guardian to child
Parent 3073 (99%) 3277 (97%) 6350 (98%)
Step-parent 11 (<1%) 35 (1%) 46 (1%)
Grandparent 17 (1%) 34 (1%) 51 (1%)
Other 13 (<1%) 47 (1%) 60 (1%)
Gender of par-
ent/guardian
Male 180 (6%) 276 (8%) 456 (7%)
Female 2919 (94%) 3098 (91%) 6017 (92%)
Other/prefer 15 (<1%) 19 (1%) 34 (1%)
not to say
Ethnicity of par-
ent/guardian
White: British, 2978 (96%) 3106 (92%) 6084 (93%)
Irish, other
Mixed race: 54 (2%) 76 2%) 130 2%)
White/Black
& mixed race
other
Asian/British 31 (1%) 88 (3%) 119 2%)
Black/British 9 (<1%) 23 (1%) 32 (<1%)
Other/prefer 42 (1%) 100 (3%) 142 (2%)
not to say
Employment status of parent/guardian
In education 45 (1%) 84 2%) 129 (2%)
Employed 2641 (85%) 2822 (83%) 5463 (84%)
Unable dueto 62 2%) 95 (3%) 157 2%)
disability
Homemaker/ 325 (10%) 327 (10%) 652 (10%)
full-time
parent

Follow-up Follow-up data ~ Total
data available not available
(n=3114) (n=3393)
Unemployed 27 (1%) 54 (2%) 81 (1%)
and seeking
work
Retired 14 (<1%) 11 (<1%) 25 (< 1%)
Child has special education needs
No 2608 (84%) 2788 (82%) 5396 (83%)
Yes 506 (16%) 605 (18%) 1111 (17%)
Access to outside space
No 96 (3%) 180 (5%) 276 (4%)
Yes 3016 (97%) 3211 (95%) 6227 (96%)
Missing 2 2 4
SDQ—emotional symptoms
Mean [sd] 3.1[2.6] 3[2.6] 3.11[2.6]
n 3114 3372 6486
Missing 0 21 21
SDQ—conduct problems
Mean [sd] 1.9[1.8] 2.1[1.9] 2[1.9]
n 3114 3371 6485
Missing 0 22 22
SDQ—hyperactivity/inattention
Mean [sd] 4.31[2.8] 4.412.8] 4.412.8]
n 3114 3371 6485
Missing 0 22 22
SDQ—total symptoms
Mean [sd] 11.5[7.1] 11.8 [7.1] 11.6 [7.1]
n 3114 3366 6480
Missing 0 27 27
SDQ—impact
Mean [sd] 1.2[2.3] 1.3 [2.4] 1.3 [2.3]
n 3112 3315 6427
Missing 2 78 80
PAS—disease
subscale
Mean [sd] 9.9[3.2] 10.1 [3.2] 10[3.2]
n 3106 2954 6060
Missing 8 439 447
PAS—consequence subscale
Mean [sd] 5.8[2.9] 6 [3] 5.9129]
n 3110 2955 6065
Missing 4 438 442

ADHD attention deficit hyperactivity disorder, ASD autism spectrum
disorder, SDQ strengths and difficulties questionnaire, PAS pandemic
anxiety scale

Appendix 2

See Tables 5, 6.
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Table 5 Strengths and difficulties questionnaire at baseline in categorical response group

ADHD and without ASD and without ADHD and ASD Reference group Total
ASD ADHD
Emotional symptoms
Mean [sd] 45(2.7] 5.6 [2.6] 5.712.5] 2.8 [2.4] 3.1[2.6]
Median [25th, 75th centile] 413,71 6 1[4, 8] 6 [4, 8] 21[1,4] 311, 5]
Min, max 0,10 0,10 0,10 0,10 0,10
n 160 463 155 5708 6486
Close to average 60 (38%) 109 (24%) 31 (20%) 3859 (68%) 4059 (63%)
Slightly raised 23 (14%) 46 (10%) 16 (10%) 592 (10%) 677 (10%)
High 33 (21%) 120 (26%) 40 (26%) 733 (13%) 926 (14%)
Very high 44 (28%) 188 (41%) 68 (44%) 524 (9%) 824 (13%)
Missing 0 2 0 19 21
Conduct problems
Mean [sd] 412.2] 3.3[2.2] 4.712.3] 1.8 [1.7] 2[1.9]
Median [25th, 75th centile] 412,5] 31[2,5] 41(3,6] 1[0, 3] 2101,3]
Min, max 0, 10 0, 10 0, 10 0, 10 0, 10
n 160 464 155 5706 6485
Close to average 48 (30%) 181 (39%) 27 (17%) 4129 (72%) 4385 (68%)
Slightly raised 21 (13%) 85 (18%) 23 (15%) 756 (13%) 885 (14%)
High 57 (36%) 124 27%) 54 (35%) 649 (11%) 884 (14%)
Very high 34 (21%) 74 (16%) 51 (33%) 172 (3%) 331 (5%)
Missing 0 1 0 21 22
Hyperactivity/inattention
Mean [sd] 8.5[1.6] 6.6 [2.4] 8.8 [1.6] 3.9 [2.6] 4.412.8]
Median [25th, 75th centile] 98, 10] 715, 8] 98, 10] 412, 6] 412, 6]
Min, max 3,10 0,10 2,10 0,10 0,10
n 160 464 155 5706 6485
Close to average 11 (7%) 149 (32%) 8 (5%) 4247 (74%) 4415 (68%)
Slightly raised 22 (14%) 120 (26%) 22 (14%) 829 (15%) 993 (15%)
High 30 (19%) 80 (17%) 16 (10%) 270 (5%) 396 (6%)
Very high 97 (61%) 115 (25%) 109 (70%) 360 (6%) 681 (11%)
Missing 0 1 0 21 22
Total symptoms
Mean [sd] 20.6 [6] 20.7 [6] 24.5[5.4] 10.3 [6.1] 11.6 [7.1]
Median [25th, 75th centile] 21 [16, 25] 21[17,25] 2521, 28] 9 [6, 14] 10 [6, 16]
Min, max 7,35 3,35 9,38 0, 36 0,38
n 160 463 155 5702 6480
Close to average 20 (13%) 52 (11%) 4 (3%) 4187 (73%) 4263 (66%)
Slightly raised 23 (14%) 60 (13%) 8 (5%) 594 (10%) 685 (11%)
High 23 (14%) 67 (14%) 22 (14%) 407 (7%) 519 (8%)
Very high 94 (59%) 284 (61%) 121 (78%) 514 (9%) 1013 (16%)
Missing 0 2 0 25 27
Impact
Mean [sd] 4412.5] 521[2.7] 5912.5] 8[1.7] 1.3[2.3]
Median [25th, 75th centile] 413, 6] 513,71 6 [4, 8] 010, 1] 010, 2]
Min, max 0,10 0,10 0,10 0,10 0,10
n 159 459 153 5656 6427
Close to average 10 (6%) 22 (5%) 3(2%) 4134 (73%) 4169 (65%)
Slightly raised 16 (10%) 29 (6%) 5(3%) 522 (9%) 572 (9%)
High 13 (8%) 27 (6%) 9 (6%) 326 (6%) 375 (6%)
Very high 120 (75%) 381 (83%) 136 (89%) 674 (12%) 1311 (20%)
Missing 1 6 2 71 80

Reference group consisted of children and young people with no or other mental health disorders which were not ADHD and/or ASD

ADHD attention deficit hyperactivity disorder, ASD autism spectrum disorder
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Table 6 Data completeness for questionnaires by group

ADHD without ASD ASD without ADHD and Reference group Total (n=6507)
(n=160) ADHD (n=465) ASD (n=155) (n=5727)
Strength and difficulties questionnaire
Emotional symptoms
Baseline, n (%) 160 (100%) 463 (100%) 155 (100%) 5708 (100%) 6486 (100%)
Follow-up, n (%) 72 (45%) 253 (54%) 78 (50%) 2951 (52%) 3354 (52%)
Conduct problems
Baseline, n (%) 160 (100%) 464 (100%) 155 (100%) 5706 (100%) 6485 (100%)
Follow-up, n (%) 72 (45%) 253 (54%) 78 (50%) 2951 (52%) 3354 (52%)
Hyperactivity/inattention
Baseline, n (%) 160 (100%) 464 (100%) 155 (100%) 5706 (100%) 6485 (100%)
Follow-up, n (%) 72 (45%) 253 (54%) 78 (50%) 2950 (52%) 3353 (52%)
Total symptoms
Baseline, n (%) 160 (100%) 463 (100%) 155 (100%) 5702 (100%) 6480 (100%)
Follow-up, n (%) 72 (45%) 253 (54%) 78 (50%) 2948 (51%) 3351 (51%)
Impairment
Baseline, n (%) 159 (99%) 459 (99%) 153 (99%) 5656 (99%) 6427 (99%)
Follow-up, n (%) 72 (45%) 249 (54%) 78 (50%) 2923 (51%) 3322 (51%)
Pandemic anxiety
Parent scores
Disease subscale
Baseline, n (%) 152 (95%) 442 (95%) 143 (92%) 5323 (93%) 6060 (93%)
Follow-up, n (%) 68 (43%) 245 (53%) 73 (47%) 2825 (49%) 3211 (49%)
Consequence subscale
Baseline, n (%) 152 (95%) 439 (94%) 144 (93%) 5330 (93%) 6065 (93%)
Follow-up, n (%) 68 (43%) 243 (52%) 73 (47%) 2825 (49%) 3209 (49%)
Child (proxy) scores
Disease subscale
Baseline, n (%) 157 (98%) 458 (98%) 151 97%) 5576 (97%) 6342 (97%)
Follow-up, n (%) 72 (45%) 252 (54%) 77 (50%) 2910 (51%) 3311 (51%)
Consequence subscale
Baseline, n (%) 157 (98%) 460 (99%) 151 97%) 5576 (97%) 6344 (97%)
Follow-up, n (%) 72 (45%) 251 (54%) 77 (50%) 2911 (51%) 3311 (51%)

Reference group contained children and young people with no or other mental health disorders that were not ADHD and/or ASD

ADHD attention deficit hyperactivity disorder, ASD autism spectrum disorder
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