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Background The COVID-19 pandemic had .

a major impact on the mental health and
well-being of children with neurodevelop-
mental conditions (NDCs) and of their fam-
ilies worldwide. However, there is insuffi-
cient evidence to understand how different
factors (e.g., individual, family, country,
children) have impacted on anxiety levels
of families and their children with NDCs
developed over time.

Methods We used data from a global sur-
vey assessing the experience of 8043 fami-
lies and their children with NDCs (mean of
age (m)=13.18 years, 37% female) and their
typically developing siblings (m=12.9 years,
45% female) in combination with data from
the European Centre for Disease Preven-
tion and Control, the University of Oxford,
and the Central Intelligence Agency (CIA)
World Factbook, to create a multilevel data
set. Using stepwise multilevel modelling, we
generated child-, family- and country-relat-
ed factors that may have contributed to the
anxiety levels of children with NDCs, their
siblings if they had any, and their parents.
All data were reported by parents.

Results Our results suggest that parental
anxiety was best explained by family-related
factors such as concerns about COVID-19
and illness. Children’s anxiety was best ex-
plained by child-related factors such as chil-
dren’s concerns about loss of routine, fam-
ily conflict, and safety in general, as well
as concerns about COVID-19. In addition,
anxiety levels were linked to the presence
of pre-existing anxiety conditions for both

¢ children with NDCs and their parents.
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Conclusions The present study shows that across the globe there was a raise in anxiety levels for both
parents and their children with NDCs because of COVID-19 and that country-level factors had little
or no impact on explaining differences in this increase, once family and child factors were considered.
Our findings also highlight that certain groups of children with NDCs were at higher risk for anxiety
than others and had specific concerns. Together, these results show that anxiety of families and their
children with NDCs during the COVID-19 pandemic were predicted by very specific concerns and wor-
ries which inform the development of future toolkits and policy. Future studies should investigate how

i country factors can play a protective role during future crises.

The COVID-19 pandemic has considerably impacted people across the globe regarding finances, work, ed-
ucation, and health [1-3]. In the general population, the literature suggests increased anxiety, stress, depres-
sion, and emotional distress in many countries across the globe [4-8]. Epidemiological and psychological re-
search documents the increased burden on mental health (especially anxiety levels) related to the COVID-19
pandemic and highlights its adverse effects on vulnerable groups, such as those with neurodevelopmental
conditions (NDCs) [9-11] and their families [12].

The NDC umbrella includes a wide range of conditions and disabilities often linked to the functioning of the
brain and neurological systems, such as attention-deficit/hyperactivity disorder (ADHD), autism, learning
disabilities (LD), intellectual disabilities (ID), and developmental language disorder (DLD), as well as genetic
and chromosomal conditions including Down syndrome (DS) and Williams syndrome (WS). Due to their
cognitive, mental health, and medical profiles, children with NDCs often depend on support and care ser-
vices and institutions, such as specialized schools, day care services, therapists, clinicians, or medical care,
which differ in the amount and type of support provided [13]. The rapid escalation of COVID-19 from an
epidemic to a pandemic interrupted numerous mechanisms and systems designed to protect public health
and well-being across the globe [14], especially in relation to the cessation of mental health or support ser-
vices. The effects of the COVID-19 pandemic have been shown to vary depending on country of residence
[15], financial standing [16], and family context [17,18], and have significantly impacted the lives of fam-
ilies with a child with an NDC throughout the pandemic, although mainly during the first months [19].

While several studies have documented an increase in emotional and behavioural problems in response to
the COVID-19 pandemic in children with NDCs as well as their parents and caregivers [9,20-24], most of
these studies relied on small sample sizes, focused on populations within one country such as the UK, Ita-
ly, China and/or on one specific diagnostic group, e.g., autism, Down syndrome, or Prader-Willi syndrome
[10,21,22,25]. Furthermore, no previous research has examined how factors at the country (e.g., restrictions,
health care spending), family (e.g., parental concerns about finances, illness), and child (e.g., children’s con-
cerns, health) level may explain the variability in parental and child anxiety in multiple groups of NDCs.
Such an approach is critical to inform research, policy, and the design of support systems for future crises.
Therefore, the present study aimed to quantify to what extent families and their children with NDCs were
impacted by the COVID-19 pandemic and how their anxiety levels were mitigated or aggravated by coun-
try, family, and individual child factors such as their health or other individual differences or concerns.

More specifically, we aimed at examining the anxiety levels and concerns of families and their children with
various types of NDCs in the early months of the pandemic and compared their anxiety levels pre-pandemic
(retrospective), at the time of the first outbreak (retrospective), and as they completed the survey (from April
to August 2020). These anxiety levels and concerns can be seen as indicators of the extent and appropriate-
ness of government responses to the pandemic, an early reaction to how public health systems were coping
with the crisis. Since the anxiety levels of the people were likely affected by national demographic charac-
teristics or government policy (country level: e.g., number of deaths, fiscal measures, overall obesity levels,
emergency health care investment), family context (family level: e.g., concerns about family safety, family
conflict) and child context factors (child level: e.g., concerns about loss of routine, becoming ill themselves),
we integrated data concerning how the pandemic evolved, government responses, and structural descrip-
tors of countries from the European Centre for Disease Prevention and Control [26], the University of Ox-
ford [27], and the CIA World Factbook [28] to a multilevel data set. This multilevel data set was used to as-
sess which of these national characteristics, familial contexts, and child context factors predicted anxiety of
parents and of their child with an NDC to understand how well the care and support system was perceived
to be performing as a buffer to the economic, social, and political disruptions caused by the pandemic.

To summarize, this paper explores for the first time the extent to which the anxiety levels of parents and
their children with an NDC can be explained by different levels of variance as we described above (coun-
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try, family, and child levels). While we expected anxiety levels to increase at the beginning of the pandemic
compared to pre-pandemic levels in both, the parents and their child with an NDC, we did not formulate
specific hypotheses about which of these different levels (country, family, or child) would explain anxiety
best due to the limited research on anxiety in families and their children with NDCs with a cross-country
perspective taking into account all of these levels at the same time.

METHODS
Design

A cross-sectional online survey with a non-random sampling method was employed. This allowed us to
gather sociodemographic and mental health perspectives of individuals with NDCs as well as of their fam-
ilies, including their typically developing siblings.

Participants

Convenience sampling obtained 8043 participating families from seventy-eight countries (Section A, Ta-
ble SI in the Online Supplementary Document). After data cleaning, 6611 families from 70 countries re-
mained, which included families with children with one of the most frequently diagnosed NDCs: autism,
attention-deficit/hyperactivity disorder (ADHD), developmental language disorder (DLD), Down syndrome
(DS), Williams syndrome (WS), and intellectual disability (ID). About one-third of the families also pro-
vided information about a typically developing sibling (TD). We decided to include the TD population in
our analytical sample as previous research highlights that the mental health of siblings is often affected, ei-
ther positively or negatively, by their sibling’s disabilities or neurodevelopmental conditions [29-31]. There
were no constraints with respect to the age of the child with an NDC, so respondents could report about
adults or children. For full sample descriptive statistics, see Table 1. Due to missingness in data, numbers
vary per variable.

Materials

This study relies on a questionnaire that we developed at the beginning of the COVID-19 pandemic to as-
sess how families and their children with NDCs were affected by the COVID-19 pandemic [32,33]. All ma-
terials, including the survey and related supplementary files can be accessed at: https://osf.io/5nkq9/. The
first part of the questionnaire requested demographic information from a parent- or caregiver-respondent
(for simplicity, we use the term “parent” here), including the primary diagnosis of their child with an NDC,
presence or absence of intellectual disability, etc., see Table 2 for a full list of included variables. Anxiety and
specific concerns (eg, about COVID-19, health, loss of institutional support) were assessed on a scale from
1 (not at all) to 5 (extremely) at three time points: retrospectively before the pandemic began, retrospective-
ly at the start of the pandemic, and at the time of survey completion (between April and August 2020). Re-
spondents reported anxiety and concerns for themselves, their child with an NDC, and optionally for their
TD child (the complete survey, including further questions not considered here, can be found here [32,33]).

Procedure and ethics

The link to the online questionnaire was distributed via the networks of participating researchers worldwide
in more than 24 countries and international family associations. The questionnaire was available in 16 lan-
guages (see limitations) [32,33]. Recruitment flyers were sent to associations and charities to invite parents
and caregivers to report about their child with an NDC. Ethical approval for this anonymous questionnaire
was obtained by the institutional review board of UniDistance Suisse.

Data analysis

The primary outcomes were self-reported (parent) anxiety and parent-reported anxiety of the child with an
NDC (continuous variable) and of the typically developing (TD) child, which we analysed using stepwise
multilevel linear regression. This model allowed us to treat individual families and countries as nested sourc-
es of random/sampling variance while handling predictors of fixed variance in the usual fashion (changing
them in every block). Four blocks of fixed effects were added progressively to the model, consisting of (i) de-
sign or confirmatory variables (e.g., NDC group) in the base model, (ii) country variables (e.g., government
response to COVID-19 [25]), (iil) family variables (e.g., family situation, parent concerns about COVID-19;
concerns about their health and concerns about their child with an NDC), and (iiii) child variables (e.g.,

www.jogh.org ¢ doi: 10.7189/jogh.13.04081 3 2023 ¢ VOL. 13 « 04081



Sideropoulos et al.

%TT 19 %6 1€ %9T 897 %1 081 %1 4 %07 €c %07 & %81 s34 Sk
%L (44 %0. 00€ %+G €88 %+9 c8 %S Ut %LG $6S1 %ES €T %65 [ oN
AnC HuﬁuOm:u \ﬁwﬂz\;\
%E 6 %T o1 %T s %t o %T 4 %€ €6 %t cl %E co¢ sk
%16 18t %E6 c6¢ %78 ocel %98 6+T11 %08 0t %98 1047 %78 e %18 1988 oN
(D) uond3juI 61-AIAOD
%6 187 %1 0¢ %9 €01 %8 4N %S 97 %6 e %6 8¢ %8 0t9 5oL
%06 1817 %28 (913 %8 c8Tl %18 €801 %8 06€ %08 7T %9. 61¢ %18 1759 0N
(d) uondyut 6T-AIAOD
%9 061 %9 97 %t 19 %S €L %T 4 %L 007 %9 1T %9 8/+ 1y10
%1 <€ %1 9 %1 €l %1 cl %I ¥ %1 €€ %0 [4 %1 €8 2OM L2DIUNJOA
%t ctl %S €T %9 201 %E ch %9 0¢ %t [=a %S @ %S c6c pakojduoun)
%1 8¢ %0 [4 %1 07 %1 cl %T 41 %1 o¢ %T 8 %1 601 uapnis
%8 we %6 8¢ %1 €07 %1 <ol %9 45 %S 11 %9 ¥ %8 8/9 panay
%TT €9 %91 0L %IT s %81 [ad %€ 691 %TT 819 %ET +6 %1T cTll A2 PUIIWIOY IUILL]
%L1 0z¢ %.T $lL1 %01 091 %07 (9% %6 < %91 bt %1 8¢ %G1 a4 awkoydwia piod owin) 1pq
%L [3<al %SE 8+l %t 97. %8E 66+ %6€ 961 %TH $811 %t 08T %1+ 91€€ awopdwa prod awn g
(d) uonenis YI10A\
%1 [4¥4 %t 61 %8 €l %9 6L %L €€ %S 61 %L 87 %L 676 12410
%T [ %1 ¥ %9 16 %T 8T %6 I %T 89 %t 81 %E 11T uoupafijonb pusiof oN
%TT cre %61 8 %8 €T %IT THT %1 89 %L1 90¢ %01 0+ %L1 658 Sunwiy ppuonpion 1ayring
%61 7658 %ET 001 %6 Pl %07 €97 %L 9¢ %TT 919 %G1 19 %L1 (3 Jud)panba 10 12)sPUL KNS 42A1UL)
%9€ 9011 %87 0Tl %6€ 6€9 %8E 005 %67 11 %LE 01 %9€ 161 %9€ 7067 u2ppatnba 10 10jayopq Asioang)
%ST 141 %ET 66 %0€E 86+ %+T 91 %EE 191 %TT +09 %8T Il %ST 9407 2121f11.402 Fuiapa] [0S
(d) uoneonpyg
%8 8€T %T 6 %07 87¢ %1 191 %6 9 %9 161 %IT +t %IT 098 12410
%09 9¢81 %ES 333 %8E €€9 %8S 89/ %8S 067 %99 81 %S9 1T %8S 9+ EM
%EE +001 %G1 €9 %L+ 119 %0€ 00+ %TE o1 %87 181 %HT 001 %LE 9167 1oy
ﬁzﬂu 0] Eoﬁw_om
%Gt coel %ot t 181 %G8 c6el %t 18¢ %GE o/1 %LT 08¢ %IE €1 %1€ ThLE apwag
%8H 641 %99S 1€T %16 T6t1 %S €L %E9 cIe %8L 94T %99 9% %09 [€40) PN
(D) x9S
%+9 cl6l %S To¢€ %6+ 608 %89 698 %19 80¢ %0L 6+61 %LL 867 %9 ObTC appwag
%9€ 0011 %G1 99 %0S c8 %t oSt %LE 081 %0E /€8 %87 Il %9€ 8687 PN
mnC xwm
€'l 54 €Tl 91T ol €Tt 9Tl z €1 z bl T 8¢'1 81T 6c'1 T C-1 (d) mou £rxuy
671 967 Tl 0°¢ €T 67T 671 66T 161 €T 97’1 o€ €1 16T 67’1 96T -1 (d) mou £rxuy
168 671 60l L9CT 9Tl €08l 16'6 9c€l ot'8 16'6 199 96'01 ot/ SHII wo srel s1eak (D) 38y
6 or'ch 601 68°¢k 111 0¢k €01 €19% <6 8/°8¢ 8’8 181 88 € €00l 6T s1eak (d) 98y
Qﬁ—.—Ouv Q_.:.-Ouv Qﬁq-oov Auﬂﬂoov Qﬂ—.—oov Qﬂﬁoov QﬂﬁouV Qﬂ—.—OuV
(%)dsS uedN (%) dS UL (%) dS U (%) dS UL (%) dS URN (%) dS ULN (%) dS URW (%) dS uLRN a|qenen
(€80¢€) aL (L2v) sSm (9¥91) @I (ogeT) sa (z0s) a1a (96£2) WSILNY (LTv) aHav (0oz ot / £708) IV

sonsnels aandrosap pue sorydersowap apdures 1 sjqe

www.jogh.org ¢ doi: 10.7189/jogh.13.04081

e 04081

* VOL. 13

2023



[
=)
o

oo

@
=
=]

«

]

S

e

S

<

»

=

]
=
©

=

]

S
©
]

=

@

£

o
L

[

>

)
©

o

e

=

L

=
-

=

©
oy
<
a
>
(=]

o

Iy

=

£

@

=]

o

S

S

=
=
2

x

(=
<<

suonpuod [eruawdoaaapornau — DN ‘dworpuss swel[[ip — S ‘Sur|qis Suidojaaap AjjeardL1 — q 1 ‘paryoads
3SIMIAYI0 10U-AI[IGeSIP [BNII[[A1UL — (]] ‘QWOIPUAS umo(] — S ‘1ap1osip adendue| [eiuswdofaadap — @I ‘wsnne — y ‘19p1osip L11anode1adLy orjeap-uonuane — qHAYV 98e1uad1ad — 2194 ‘UONRIAID piepuels — (S

%91 69 %t 112 % (449 %t w %¥T 8L¢ %9 74 %TT +OLT 219495
%T8 €49 %1S (433 %19 168 %8¢ 061 %St L¥TT %0+ 191 9%0S €86¢ PN
%T 8 %S 98 %8 <ot %LS +8¢ %1t JA4Nt %1S +1¢ %8T e ON
(PITY2 DAN) SaNN[IGesIp [eNnIdI[[AIu]
%67 4l %1S 98 %0t [439 %LT 9¢tT %1t LPTT %t 6.1 %t 88¢€¢C SX
%L ¢ %8+ 161 %09 161 %L ¢ %65 8¢0T %95 [4%4 %LS oy ON
(PIY2 DAN) SISOUSEIP [eUONIpPY
%TT <99 %8T 1ct %81 00¢ %TT <[4 %ET 11 %L1 881 %8T 9. %0T 650¢ DD DN/ ITD]IA
%1T 059 %6E <91 %91 19T %TT €6C %61 16 %¥T w9 %1¢ 38 %TT (4944 DaID upqingns /umor
%95 (VAL %TE 8¢l %19 6101 %ES 112 %t S e %LS 8¢St %8S 0%¢ %95 1196 auD upgin/ K10
AUV Aou JjuawruoliAug
%t 8¢l %9 +C %S <8 %S €9 %l 9 %S JA4) %€ 11 %S [ ZA4 49410
%1 €T %1 + %1 61 %0 9 %T 6 %1 €T 9%0 C %1 98 aptom oun) 1ivd o nf pig
%1 194 %T L %T 1T %1l 91 %0 C %1 14 %1 € %1 €l TudWU0AIAUI P21204d D U1 Sutprom
%0 1 %0 1 %0 C %0 0 %0 0 %0 0 %0 0 %0 4 nunuiwiod ay ut qof v u1 Suifio
%9 181 %S €C %t (A %9 8L %S 14 %8 (94 %t L1 %9 €19 (touwonpa p1ads) joorps
%L 61¢C %9 94 %T 99 %€ [44 %9 0¢ %6 66T %61 6. %L 689 (wadjsurpw) j00ydS
%T 8¢ %€ €1 %1 [4) %T (44 %€ ol %T 99 %T L %T €81 [ooys-aid
%T VA %T 6 %T 6¢ %T 1T %0 1 %T 0s %T L %T 061 2027 240 £p(]
%9L 67T %S L 0ce %08 JARS %08 €901 %6, 16€ %1 L 6861 %t 6 16€ %S L 969.L Apupf ynm awoy 1y
(D) mou [ooyds
%1 6¢ %0 0 %1 81 %0 9 %0 1 %0 8 %1 4 %1 99 (9)2IDWW00L YA
%t 811 %0 0 %1 1¢ %0 C %1 14 %0 8 %l 14 %T JASI 49110 JUDIYIUBIS D Y
%T 89 %0 1 %1 +1 %0 0 %l 9 %l (44 %0 0 %l 0Tt UMmo L3y /sy uo
%0 9 %7 8 %7 43 %1 <1 %0 1 %T € %1 4 %1 601 Buias Suiy] parioddns v up
%0 01 %1 < %t €L %T 9t %T 1T %T 19 %€ ¢l %T 661 w0y dnots' v ug
%98 1+9T %L6 (384 %68 19+1 %96 VA4 %EO6 99 %¥6 8¢9¢ %6 +8¢ %16 0876 Apupf ynm awoy 1y
(D) mou JuawASURLIE SUTAT]
%¥1 JARS P4 SHT %0¢ €Te %6 9Tl %6 ot %LT 8+, 9%8T JARI %61 (€498 SX
%6L 9544 %1S 91¢ %Ly 08~ %19 188 %LS 88¢C %8+ 8¢l %0+ 891 %09 (48] ON
AUV MU@HOm:u \Auuﬁm:/\

(3unood) (3unod) (3unood) (3unood) (3unod) (3unod) (3unod) (3unod)

(%) as eI (%) as UBIN (%) as UBIN (%) ds UBIN (%) ds eI (%) ds eI (%) as eI (%) as eI djqenen
(€80¢€) aL (L2v) sSm (9¥91) @I (ogeT) sa (z0s) a1a (96£2) WSILNY (LTv) aHav (0ooz ot / €708) IV

panunuod 'T ajqeL

VoL. 13 + 04081

2023

www.jogh.org e doi: 10.7189/jogh.13.04081



Sideropoulos et al.

Table 2. Variables in stepwise regression, grouped by stepwise block (0-4), selection (yes or no), order at which the variable entered the

model, and interactional (yes or no)

Variable Stepwise Block Parental Anxiety Model Child Anxiety Model
block N selected order  interaction selected order  interaction

Diagnosis (C) Base 0 Yes 1 Yes Yes 1 Yes
Time Base 0 Yes 1 Yes Yes 1 Yes
Age (P) Base 1 Yes 1 No Yes 1 No
Sex (P) Base 1 Yes 1 No Yes 1 Yes
Age (O) Base 1 Yes 1 Yes Yes 1 Yes
Sex (C) Base 1 Yes 1 No Yes 1 No
Education (P) Base 1 Yes 1 No Yes 1 Yes
Relation to child Base 1 Yes 1 Yes Yes 1 No
Work situation (P) Base 1 Yes 1 No Yes 1 Yes
Anxiety disorder (C) Base 1 Yes 1 No Yes 1 Yes
Anxiety disorder (P) Base 1 Yes 1 Yes Yes 1 Yes
Days since the national peak Base 1 Yes 1 Yes Yes 1 Yes
Days since the pandemic Base 1 Yes 1 Yes Yes 1 Yes
Ancxiety (P) Family 3 Yes 1 Yes 5 Yes
Concerns own possible illness (P)* Family 3 Yes 8 No Yes 7 Yes
Anxiety (C) Child 4 Yes 11 Yes Yes 1 No
Public debt Country 2 Yes 2 No No

Fiscal measures Country 2 Yes 3 No No

Emergency health care investment Country 2 Yes 4 No No

Concerns child approach (P)+ Family 3 Yes 9 No No

Concerns own safety (P)# Family 3 Yes 7 No No

Concerns C-19 (P)§ Family 3 Yes 6 Yes No

Concerns child health (P)I Family 3 Yes 8 No No

Concerns own illness (P)1 Family 3 Yes 5 Yes No

Airports Country 2 No Yes 2 No
Cancelation of public events Country 2 No Yes 4 No
Obesity Country 2 No Yes 3 No
Concerns child ability (P)** Family 3 No Yes 6 Yes
Concerns family conflict (P)1 Family 3 No Yes 8 Yes
Concerns child motivation (P)¥¥ Family 3 No Yes 9 No
Concerns COVID-19 (C)§§ Child 4 No Yes 11 Yes
Concerns family conflict (Ol Child 4 No Yes 14 No
Concerns illness (C)949 Child 4 No Yes 10 Yes
Concerns routine (C)*** Child 4 No Yes 13 Yes
Concerns safety (O Child 4 No Yes 12 Yes
Country area Country 2 No No

Budget surplus Country 2 No No

School closing at peak Country 2 No No

School closing max Country 2 No No

Workplace closing at peak Country 2 No No

Work closing max Country 2 No No

Cancelation of public events Country 2 No No

Restrictions on gathering at peak Country 2 No No

Restrictions on gathering max Country 2 No No

Close public transportation at peak Country 2 No No

Closing public transportation max Country 2 No No

Stay at home at peak Country 2 No No

Stay at home max Country 2 No No

Restrictions on international travel at peak Country 2 No No

Restrictions on international travel max Country 2 No No

Cellphone users Country 2 No No

Containment health index at peak Country 2 No No

Containment health index max Country 2 No No

Death rate Country 2 No No

Death rate total Country 2 No No

Deaths per month Country 2 No No

Deaths per month total Country 2 No No
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Table 2. continued

Parental Anxiety Model Child Anxiety Model

Stepwise

block selected order  interaction selected order  interaction
Income support at peak Country 2 No No
Income support max Country 2 No No
Contract relief at peak Country 2 No No
Contract relief max Country 2 No No
Fiscal measures max Country 2 No No
International support max Country 2 No No
Economic support index at peak Country 2 No No
Economic support index max Country 2 No No
Education Country 2 No No
Gross domestic product per capita Country 2 No No
Government response index at peak Country 2 No No
Government response max Country 2 No No
Public information campaigns at peak Country 2 No No
Public information campaigns max Country 2 No No
Testing policy at peak Country 2 No No
Testing policy max Country 2 No No
Contact tracing max Country 2 No No
Emergency health care investment max Country 2 No No
Investment in vaccines max Country 2 No No
Inflation Country 2 No No
Internet users Country 2 No No
Median age Country 2 No No
Net migration Country 2 No No
Population Country 2 No No
Railways Country 2 No No
Roadways Country 2 No No
Stringency index at peak Country 2 No No
Stringency index max Country 2 No No
Country taxes Country 2 No No
Telephone users Country 2 No No
Unemployment Country 2 No No
Youth unemployment Country 2 No No
School closing now Country 2 No No
Workplace closing now Country 2 No No
Cancelation of public events now Country 2 No No
Restrictions on gatherings now Country 2 No No
Close of public transportation now Country 2 No No
Stay at home now Country 2 No No
Restrictions on international movement now Country 2 No No
International travel controls now Country 2 No No
Containment health index now Country 2 No No
Deaths now Country 2 No No
Deaths per month now Country 2 No No
Income support now Country 2 No No
Contract relief now Country 2 No No
International support now Country 2 No No
Economic support index now Country 2 No No
Government response nNow Country 2 No No
Public information campaigns now Country 2 No No
Testing policy now Country 2 No No
Contact tracing now Country 2 No No
Investment in vaccines now Country 2 No No
Stringency index now Country 2 No No
Current government guidance Family 3 No No
Family infected with COVID-19 Family 3 No No
First hear about COVIDO0-19 Family 3 No No
Following gov. advice Family 3 No No
Concerns family’s safety (P)§%% Family 3 No No
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Table 2. continued

Variable Stepwise Block Parental Anxiety Model Child Anxiety Model
block N selected order interaction  selected order interaction
Self-isolation Family 3 No No
Speaking to expert desire Family 3 No No
Schools closed Family 3 No No
Concerns self-isolation (P) Family 3 No No
Self-isolation pre-gov. guidance Family 3 No No
Self-isolation (P)§88 Family 3 No No
Expert discussion about child (P) Family 3 No No
;:I?rtllglel::;se i?::litl)(f Ps)afely post-social distancing Family 3 No No
Concerns child boredom (P)IlI Family 3 No No
Concerns child illness (P)199 Family 3 No No
Concerns finance (P)*#*#* Family 3 No No
Concerns child institution (P)t+++ Family 3 No No
Concerns child social (P)§$+% Family 3 No No
Concerns work balance (P)§888 Family 3 No No
Occupation before (C) Child 4 No No
Urbanity before (C) Child 4 No No
Urbanity now (C) Child 4 No No
Occupation now (C) Child 4 No No
Fear communication (C) Child 4 No No
Health index (C) Child 4 No No
1D (O Child 4 No No
Residence before (C) Child 4 No No
Residence now (C) Child 4 No No
Medical issues (C) Child 4 No No
COVID-19 infection (C) Child 4 No No
COVID-19 awareness (C) Child 4 No No
Concerns approach (Ol Child 4 No No
Concerns boredom (O)9999 Child 4 No No
Concerns finances (C)**##* Child 4 No No
Concerns friends (O 11+ Child 4 No No
Concerns own illness (O)F#++¥ Child 4 No No
Concerns health (C)§§88§ Child 4 No No
Concerns institution (O Child 4 No No
Concerns others illness (C)99994 Child 4 No No

ES
z
o
z
o

Typically developing sibling health problems Child

*How concerned were/are you about the possibility that you will get ill?

“How concerned were/are you that your child is not able to approach others?

#How concerned were/are you about your child’s safety with respect to COVID-19?

§How concerned were/are you about COVID-19?

[How concerned were/are you about your child’s health?

qHow concerned were/are you about illness in general?

**How concerned were/are you about your child’s ability to cope with changes in his/her routine?

TTHow concerned were/are you about family conflict (fights, aggression)?

#¥How concerned were/are you about your ability to keep your child with NDCs entertained and motivated?

§§How concerned was/is your child about COVID-19?

IIHow concerned was/is your child about family conflict?

99How concerned was/is your child about illness in general?

*#*How concerned was/is your child about his or her loss of routine?

T tHow concerned was/is your child about the family’s safety with respect to COVID-19?

##+¥How concerned did you feel at the tie for your family’s safety?

§88Did your relevant government (city, state or country) suggest that you and your family should self-isolate? Self-isolation means stay at home (Yes/No
answers)

IllHow concerned were/are you about your child becoming bored?

999How concerned were/are you about the possibility that your child will get ill?

##**How concerned were/are you about your financial/economic situation?

T+t 1How concerned were/are you about the loss of institutional (eg, school, workplace) support for your child including interventions (language ther-
apists, psychologists etc.)?

#¥++How concerned were/are you about the fact that your child has fewer occasions for social contact and interaction?
§8§88How concerned were/are you about work/childcare balance related to looking after a child with NDCs?
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Table 2. continued

lllIHow concerned was/is your child about not being able to approach others?

9999How concerned was/is your child about boredom?

####tHow concerned was/is your child about his financial/economic situation?

T+ THow concerned was/is your child about not being able to meet peers and friends?

##¥++How concerned was/is your child about the possibility that he/she will get ill?

§8888How concerned was/is your child about his/her own health?

lllIHow concerned was/is your child about the loss of institutional (eg, school, workplace) support for your child including interventions (language
therapist, psychologist etc.)?

99999 How concerned was/is your child about the possibility that others will get ill?—

the child with NDC’s reported concerns about COVID-19; and concerns about motivation to name a few).
As such, blocks (ii)-(iiii) reflected different levels of sources of anxiety from macro (country) to micro-level
(child factors). By adding and eliminating variables within each block, we obtained a parsimonious model
containing only the most important predictors for parental anxiety and anxiety of the child with an NDC.
In selecting important effects, we focused on how time and the different levels of factors (family, country,
and child) modified group dynamics in anxiety and whether they were mitigating or aggravating influenc-
es. Model output was quantified as marginal- and conditional-R* for goodness-of-fit, F- and t tests for the
inferential significance of predictors, and standardized regression differences as measures of effect. A full
description of the data analysis procedure, including the list of variables in each regression block as well
as how the missing data were handled, can be found in Online Supplementary Document. The stepwise
model sequence and fit statistics are also presented in section A, Table S2 in the Online Supplementary
Document. In addition, Type II ANOVA breakdown for the final multilevel regression models are present-
ed in section A, Table S3 in the Online Supplementary Document.

RESULTS

Our data show that the mean age for the participating parent was 42.93 years and 13.18 years for their child.
The mean level of anxiety for the participating parents was 2.96 and 2.44 for their child (on a scale of 1 to
5). 17% of the parents had a university degree, and and among the responding parents, the majority (58%)
were mothers of children with an NDC.

Parent anxiety

The final model explained 60% of the marginal variation (R*marg=0.601) in parent anxiety. The confirma-
tory predictors explained 21.9%, with country-, family-, and child-related variables incrementally adding
0.5%, 36.8% and 0.9%, respectively. This suggested that parent anxiety was best explained by family-re-
lated factors, as shown in Figure 1 for a breakdown of model effects and Table S3A in the Online Supple-
mentary Document for the detailed Type Il ANOVA of the final multilevel regression for parent anxiety.

The final model did not reveal a main effect of diagnosis group, F(6,11368.0)=1.15, P=0.3327, fz=0.060,
suggesting that parents experienced on average the same anxiety regardless of the NDC of their child (Fig-
ure 2).

The final model revealed a main effect of time; F(2,17.654) = 160.33, P<0.0001, Bz=0.286, such that average
parental anxiety followed an inverted U-shape profile across the three time points. This profile consisted
of a “shock”, a “peak”, and a “recovery”, with the shock represented by the large increase in average anxiety
from before to the start of the COVID-19 pandemic; (22.45)=-11.24, P=0.000, fz=-.38), and the recovery
represented by a decrease in average anxiety from the start of the pandemic to the now moment (ie, the mo-
ment the participants responded to the questionnaire), t(17.63)=2.15, P=0.045, z=0.057). This main ef-
fect was modified by nine interaction effects, some of which changed shock, recovery or both, as shown in
line for Time in Figure 3. A higher-than-average concern about COVID-19 magnified the shock effect and
speeded recovery, vs the average time trend, as shown in line concerns C-19 (P) in Figure 3. By contrast,
having lower-than-average concerns about COVID-19 flattened the U-shaped time trend compared to the
average, as shown in dashed concerns C-19 (P) in Figure 3.

Although some country factors such as country public debt, government fiscal measures in response to
COVID-19 now, and emergency investment health care spending at the time of the participant completed the
survey were predictive of parent anxiety and selected during stepwise model building, these factors were all
non-significant in the final model (section A, Table S3 in the Online Supplementary Document), suggest-
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Figure 2. Standardised Mean
Parent Anxiety per NDCs.

The lower the mean the greater 04 Time — = = Pandemic Start (-30 days distance) Pandemic Start (+30 days distance)
h . S d d d ————— Anxiety Disorder (P) (no) Anxiety Disorder (P) (yes) = ====- Concern C-19 (P) (-1SD)

't ¢ anxiety. >tdz — standard- ConcemC-19 (P) (+1SD)  ====-s Concern lliness (P) (-1.SD) Concen lliness (P) (+1.5D)
ized, NDCs — neurodevelop- e T Anviety (0)(15D) Ansiety (0) (+15D)

mental conditions, ADHD — -

attegtion—deficit/ hyperactivi— Figure 3. Parent Anxiety Time Main Effect & Interactions with the Shock vs Recov-
ty disorder, A — autism, DLD ery Effect. Peak is anchored to 0 to show the relative changes with respect to the
— developmental language dis- U-Shape Turn. (C) refers to variables concerning the child, (P) refers to variables
orderi DS —Down ‘synfi‘rome, concerning the parent or caregiver. +1SD refers to a positive standard deviation
D - 1nFelleCtua_1 .d1sab1l1ty—not away from the mean, -1SD refers to a negative standard deviation away from the
otherwise specified, TD —typ-  mean. All variables are explained in Table 2.

ically developing sibling, WS —
Williams syndrome

ing that these differences were better explained by family- and child-related factors. In general, the coun-
try’s structural characteristics did not affect parental anxiety, nor did the national government’s response to
the COVID-19 pandemic. Parental anxiety was strongly predicted by specific health-related concerns, in-
cluding the parent’s possibility of becoming ill, as presented with green line in Figure 3, or COVID-19 spe-
cifically, as presented with orange line in Figure 3. Parental anxiety was also strongly and solely predicted
by the level of anxiety of their child with an NDC, in that parents who were anxious themselves tended to
report higher anxiety in their children. Although the final model showed that the factors discussed above
impacted parental anxiety, it is important to note that degree to which these four factors influenced anxiety
differed between countries as reflected in the final model’s random effect structure. Figure 4 shows which
countries were outlying for the differing effects. For example, parent anxiety levels in the Netherlands were

Differing Effects of Parent Anxiety per Outlying Country

Netherlands [ — [
Trinidad and Tobago I ]
eru [ [ .
Brazi I B '
Austra I o I S—
Urited Kingdomn [ T
Iran I —
Caech Republic I =
Canada I [ —
Luvembourg C —
Ialy I O
china I I |
Spain [ T
Romaria I T
New Zealand I [ .
m Before Start mNow mAnxiety Disorder (P) mConcernC-19 (P)  m Concern Approach (P) = Concern Possible Iliness (P)

Figure 4. Differing effects of parent anxiety per outlying country. (P) refers to variables concerning the parent or caregiver.
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best explained by parental concerns about COVID-19 and least explained by their concerns about Possible
Illness compared to Luxembourg where concerns about Possible Illness had a stronger impact. It is import-
ant to note that these countries were not outliers specifically due to their sample size.

Anxiety reported for children with NDCs and their TD siblings

The final model explained 57.6% of R*marginal variation in levels of anxiety for children with NDCs and
their TD siblings. The confirmatory predictors explained 23%, with country-, family-, and child-related
variables incrementally adding 2.8%, 9.7% and 21.2%, respectively. This suggested that levels of anxiety for
children were best explained by the child factors in addition to the base factors. For a breakdown of mod-
el effects see Figure 5 and section A, Table S3B in the Online Supplementary Document for the detailed
Type 11 ANOVA of the final multilevel regression for child anxiety.

The final model revealed a main effect of the diagnosis group, F(6,13510.4)=9.90, P<0.0001, fz=-.154, sug-
gesting that parents reported levels of child anxiety depended on the NDC of their child (Figure 6). This
figure shows also that children with WS had the highest anxiety levels. This main effect was modified by
11 interaction effects, which reflected that some variables were more important in predicting anxiety for
specific NDC groups with a notable interaction on pre-existing anxiety disorder interacting with the diag-
nosis; F(6,13533.2)=4.61, P<0.0001, fz=0.066.

Temporal proximity to the start of the pandemic and days since national peak predicted most strongly child
anxiety for individuals with WS, whereas this had no impact on the DS and DLD groups. Likewise, where-
as concerns about COVID-19 strongly predicted child anxiety in all groups, only for WS, TD, and DLD did
child concerns about illness in general play an additional role. For all groups, child concerns about the loss
of routine were a strong predictor, but it was the most relevant for individuals with WS, autism, and ADHD
(Figure 7).

The final model revealed a main effect of time F(2,17.654)=160.33, P<0.0001, z=0.286, such that aver-
age child anxiety followed an inverted U-shape profile across the three time points. Similarly to parental
anxiety, this profile consisted of a “shock”, a “peak”, and a “recovery”, with the shock the large increase in
average anxiety from before to the start of COVID-19 ¢(82.5)=-3.73, P=0.0000, fz=-.069, and the recov-
ery a decrease in average anxiety from the start to the now moment t(37.8)=-.82, P=0.41, fz=-.016. This
main effect was modified by eight interaction effects, some of which changed shock, recovery, or both, as
shown in Figure 8.

A higher-than-average concern about COVID-19 magnified the shock effect and sped up recovery vs the av-
erage time trend. By contrast, having lower-than-average concerns about COVID-19 flattened the U-shaped
time trend compared to the average. As for the country effects, country public debt, government fiscal
measures in response to COVID-19 up until the now time point, and emergency investment in health care
spending now were selected during stepwise model building as predictive of child anxiety, although all
were non-significant in the final modelling, suggesting these differences were better explained by family-
and child-related factor differences. Finally, several effects from the four levels of influence also differed
between countries, as reflected in the final model’s random effect structure. Figure 9 shows which coun-
tries were outlying with respect to the differing effects. For example, children’s anxiety was best explained
by children’s anxiety disorder in Mexico compared to Greece where children’s concerns about Illness had
a bigger effect. Similarly, the cause of these countries being outliers was not specifically due to sample size.

DISCUSSION

In this international study, we examined the anxiety and concerns of children with NDCs and their families.
We assessed which factors relating to the country and government policy, family context, or child contexts
were more likely to be related to increased anxiety using a multilevel approach. By adopting a cross-country
perspective, this study adds to the mounting evidence of widespread increased stress and mental health con-
cerns, specifically anxiety, in children with NDCs and their caregivers [24]. Parental anxiety was best explained
first by family- and child-related predictors predictors and then by country-related predictors. Similarly, chil-
dren’s anxiety was explained best by child- and family-related predictors followed by country-related predic-
tors. Anxiety levels increased strongly at the beginning of the pandemic in both parents and children which
coincided with the first peak of the pandemic in the respective countries (with the peak of the pandemic being
defined as the maximum number of deaths between April to August 2020) which aligns with previous research
[2,5,9,10,20,21,34,35]. Over time, parental anxiety decreased slightly as the time distance from the first peak
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Diagnosis interactions with continuous predictors
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Figure 6. Standardised mean 0 o1 02 03 o4 00 o o7 o
Chlld anxiety per NDCS The Days Since the Pandemic [ ] Days Since National Peak ] Concerns Ability Concerns Possible lliness
lOWGI‘ the mean the greater Concerns C-19 ] Concerns Own Safety - Concerns Routine
Fhe anxiety. Stdz - standard- Figure 7. Diagnosis interactions with continuous predictors. WS — Williams syn-
ized, NDCs - peurodevelop- drome, TD — typically developing sibling, ID — intellectual disability-not other-
mental conditions, ADHD — wise specified, DS — Down syndrome, A — autism, ADHD - attention-deficit/hy-
attention-deficit/hyperactivi- peractivity disorder, DLD — developmental language disorder.
ty disorder, A —autism, DLD
— developmental language dis-
order, DS — Down syndrome, 08
ID — intellectual disability-not
otherwise specified, TD — typ- 0.6

ically developing sibling, WS -

Williams syndrome o4

Shock Recovery

A

0.2

increased but it did not return to
the perceived pre-pandemic lev-

Child Anxiety Contrast (stdz.)
o

el, indicating chronic increased 02

stress in these families due to 5l

the pandemic and pandemic-re-

lated issues. However, this was 06 e e T,
not the case for child anxiety T ) Soncsin GO (ELELSD)

-0.8
as a decrease in average anxiety

from the start of the pandemic
to the now moment was revealed
in the final model.

Figure 8. Child Anxiety Time Main Effect & Interactions with the Shock vs.
Recovery Effect. Stdz — standardised, (P) refers to variables concerning the
parent or caregiver. +1SD refers to a positive standard deviation away from
the mean, -1SD refers to a negative standard deviation away from the mean.

Anxiety in both parents and All variables are explained in Table 2.

children was linked to pre-ex-

isting anxiety conditions, so a pre-existing anxiety condition affected parental anxiety which also impacted
the anxiety of their children and vice versa. In addition, we observed that various concerns affected anxiety
strongly in both parents and their children with NDCs. Parents were mostly concerned about their children
with NDCs not being able to approach others, COVID-19, and possibly getting ill. These concerns likely
reflected parents’ fear that their children were at risk of contracting a serious form of COVID-19 and the
impact that it would have on their child’s long-term health (e.g., children with WS have higher chances of
experiencing severe medical issues [36,37]). In relation to child factors, parental anxiety was best explained
through concerns about their children’s motivation, illness, and safety. Nevertheless, it is crucial to analyse
country, family, and child characteristics, in addition to concerns that impacted the anxiety of parents and
children the most. To date, no research has investigated the effects of COVID-19 using a global sample and
employing cross-country models, hence it is difficult to comment on such findings.

Surprisingly, none of the government-level policy measures were significant factors predicting parental anx-
iety in the final model, which indicates that country-related contexts such as the public health system of a
country did not have a direct impact on parental anxiety. However, when we added additional predictors
to the analysis, variables other than government-related factors became significant. In the final multilevel
analysis model, parental concerns related to their health, their children’s health, and their children’s lack of
opportunity to get physically close to others due to anti-transmission measures (e.g., two-meter distance,
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Differing Effects of Child Anxiety per Outlying Country

Mexico L R I e —
portugal I e —
Ecuador . | —— il ]
Slovenia | o —— |
Denmark [ Je— ]
Saudi Arabia [ — ]
Jordan o - — — ]
Greece [ — ] | E— — ]
Egypt [ m——— ]
Iran 1 N —]
Brazil | D — -—
Sweden S — | T ——
Russia T E— CC  ———
Belgium S | — — |
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mBefore W Start Now  mAnxiety Disorder (C) mSex(C) mAnxiety (P) mConcernMotivation (P) mConcernlliness(C) mConcernSafety (C)

Figure 9. Differing effects of child anxiety per outlying country. (C) refers to variables concerning the child, (P) refers
to variables concerning the parent or caregiver.

social distancing) were better predictors of parental anxiety. In sum, health-related worries and concerns
about limited opportunities for social interactions due to anti-transmission measures increased parental anx-
iety. The lack of social contact seems to be one of the main worries for families with a child with an NDC,
likely related to concerns about their social development [38]. Interestingly, parental anxiety was not im-
pacted by their child’s condition (group of NDC), showing that parents from different groups had similar
anxiety levels. However, there were some differences between countries in how much family-related factors
and concerns contributed to the parents’ anxiety. In sum, parental anxiety is mostly mediated by personal
concerns and family factors within the context of a country, but not by country level factors per se.

When examining children’s anxiety levels, we see a similar picture. The government policies and family
practices, which can be seen as vital components of the global public health system in protecting vulnerable
children, did not impact immediately on children’s anxiety once family and child factors were taken into ac-
count. Instead, children’s anxiety was specifically related to base factors such as their sex and age to name
a few. In addition, child factors played a key role in explaining anxiety in children with NDCs such as con-
cerns about COVID-19. A detailed overview is presented in Figure 5. In addition, the analysis revealed how
a child’s diagnostic group made a difference in how they coped with the onset of the pandemic, indicating
that syndrome-specific vulnerability or proneness to anxiety impacted individual and group anxiety levels.
In line with previous research [39,40], we identified the highest anxiety levels in children with WS. As re-
vealed in several interactions within the NDC group, certain variables, including anxiety disorder and the
child’s and parent’s specific concerns (e.g., about COVID-19; illness in general), seemed to affect the child’s
anxiety in several diagnostic groups (section A, Table S3 in the Online Supplementary Document). More-
over, interactions with the diagnostic group were revealed (e.g., concerns about changes in their routine)
which is in line with the generally elevated need of children with NDCs for consistency [41,42]. This find-
ing indicates that the sudden changes to the daily structures of children with NDCs during the COVID-19
pandemic, due to the closure of schools and institutions, the discontinuation of mental health care services,
as well as the necessary familial reorganization, greatly impacted these children and their families, inde-
pendently of the country they lived in.

While this study’s strength is undoubtedly the large sample size and the number of countries included, sev-
eral limitations need to be mentioned: The study (a) used self-reported NDC diagnoses; (b) relied on par-
ent-reported anxiety for children; (¢) did not use standardized tools to assess anxiety and specific concerns
due to methodological constraints (eg, the total length of the questionnaire, the availability of these tools
in all languages, the lack of pilot data and validation of the tools); (d) the translation of the survey in other
languages was not conducted by professionals but by the collaborators, (e) the study involved retrospective
reporting about the course of the anxiety rather than contemporaneous rating. However, new research shows
that humans can operationalize a scale for their emotions, hence the measure of anxiety through a single
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scale should still give us insights into their anxiety and stresses [43,44]. Nevertheless, the way anxiety has
been assessed does not allow us to draw conclusions concerning the extent to which the anxiety reached
clinical relevance. Despite these limitations, we believe that the current study can contribute to understand-
ing the factors that influenced families with a child with an NDC during the first months of the COVID-19
pandemic, as previous research for single countries showed [9,21,45,46], and how country-specific, family,
and child factors contributed to parent and child anxiety.

Implications

Whereas family factors such as concerns about COVID-19, the child’s safety, and the child’s health, to name
a few examples, explained parental anxiety best, governmental measures and policies (Table 2) did not
directly impact parental anxiety once some specific fixed-factor predictors were added in the final mod-
el. Similarly, for children with NDCs, country-level factors did not explain variance in anxiety once family
and child-level factors were considered. Child factors such as concerns about COVID-19, family conflict,
and loss of routine explained children with NDCs’ anxiety and showed that despite there being group-spe-
cific concerns and anxiety levels, the lack of routine was a significant contributor to all children’s anxiety.
Taking these findings together, this study provides insight for future policy recommendations and is also
informative for developing interventions and toolkits to help parents (who were more affected by anxiety),
and children cope with future crises. For instance, toolkits that the public health system could provide to
support families with children with NDCs through events such as a pandemic should emphasize the im-
portance of re-establishing a new family routine, or to help children as well as their parents to regulate their
anxiety, as other researchers have argued in the literature [10,47]. In addition, the findings show that parents
and children had very specific concerns that are context specific and should be addressed in future crises.
However, future studies should examine this context-specific nature and whether the fact that we did not
identify an influence of country-level factors (e.g., public debt; fiscal measures and emergency health care
investment) was because parents did not feel supported or because there was another common factor across
different countries (e.g., lack of sustainable support through the pandemic).
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