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Abstract

Studies on the impact of the COVID-19 pandemic on autistic children’s psychosocial outcomes have shown mixed results.
In the current study we aimed to gain a better insight into the effect of the COVID-19 pandemic by comparing psychosocial
outcomes collected pre-pandemic with data collected during the pandemic. We used the Strengths and Difficulties Question-
naire (SDQ) to examine change over time in psychosocial outcomes of autistic children from pre-pandemic (TO) to lockdown
I (T1) and lockdown II (T2) in the Netherlands. We expected a deterioration in psychosocial outcomes. There were 224
participants in TO and T1, of which 141 also participated in T2. The results showed a surprising improvement in psychosocial
outcomes from TO to T1. Special education and female gender were associated with increased difficulties over time, while
higher age was associated with decreased difficulties. At the subdomain level we found that emotional problems remained
stable, while hyperactivity, conduct problems, and peer problems decreased, and prosocial behavior increased. Attending
special education predicted increased peer problems over time, while higher age predicted both decreased conduct problems
and increased prosocial behavior over time. The COVID-19 pandemic may have temporarily improved the fit between the

psychosocial needs and the environment for children with autism in the Netherlands.
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The COVID-19 pandemic introduced several challenges to
daily life, such as quarantine, social distancing, and other
restrictions to prevent the spread of the virus (Neece et al.,
2020). These restrictions likely had a specific impact on
autistic children, given their need for structure, routine
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(American Psychiatric Association, 2013), and community-
based support, such as interventions in school (Aishworiya
& Kang, 2021). Gaining insight into the responses of autistic
children to the COVID-19 pandemic yields knowledge about
how they face sudden changes in their daily routine. Les-
sons from the COVID-19 pandemic may enable us to direct
policymakers and clinicians on how to support children with
autism. In this study we aimed to gain a better insight into
the psychosocial outcomes of autistic children during the
pandemic compared to before the pandemic.

There is a silver lining to the pandemic; COVID-19
measures may have led to increased structure in daily life
due to social distancing and the elimination of many organ-
ized activities. For some autistic children, pandemic-related
changes may have induced positive effects (Heyworth et al.,
2021). Increased family contact, time to pursue hobbies and
calming activities, and a slower pace of life and learning
(Ameis et al., 2020; Mutluer et al., 2020; Neece et al., 2020)
may improve psychosocial outcomes. However, disruption
of daily routines, a lack of certainty, limited access to sup-
port or therapy, and increased parental responsibility could
increase distress in autistic children (Ameis et al., 2020;
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Bellomo et al., 2020; Colizzi et al., 2020; Patel et al., 2020;
Pellicano et al., 2021). It is very important to delineate the
spectrum of consequences of the COVID-19 pandemic for
such a highly diverse group as autistic children.'

The impact of the COVID-19 pandemic on autistic chil-
dren’s psychosocial outcomes (clinical characteristics of
mental health, wellbeing, and the impact of the pandemic
on daily life) has been mixed. Studies have shown increased
(Amorim et al., 2020; Colizzi et al., 2020; di Renzo et al.,
2020; Linnavalli & Kalland, 2021 Masi et al., 2021; Mut-
luer et al., 2020; Nuilez et al., 2021; O’Sullivan et al., 2021;
Panjwani et al., 2021; Vasa et al., 2021; Fong et al., 2021),
stable (Siracusano et al., 2021; Toseeb & Asbury, 2023), or
decreased difficulties (Lugo-Marin et al., 2021; Mumbardé-
Adam et al., 2021). Most COVID-19 studies of psychosocial
outcomes in autistic children started data collection dur-
ing the pandemic, or retrospectively compared children’s
behavior predating and during the pandemic, risking bias
in sample selection; parents who had notably very positive
or very negative COVID-19-related experiences may have
been more likely to participate. In addition, bias can also
occur in parents’ reporting on their child’s behavior; it may
be difficult for parents to disentangle autism-related difficul-
ties from pandemic-related difficulties. Generally, studies
without pre-COVID-19 data—that is, without a clear base-
line of children’s psychosocial status—show a worsening of
outcomes. Those with pre-COVID-19 data (Mutluer et al.,
2020; Lugo-Marin et al., 2021; Toseeb & Asbury, 2023)
show mixed results, with stability in adaptive functioning,
problematic behaviors, and repetitive behaviors (Siracusano
etal., 2021), or even increases in wellbeing during compared
to before quarantine; the children seemed generally comfort-
able with the situation and did not long for previous routines
(Mumbardé-Adam et al., 2021). In conclusion, methodologi-
cal variation between studies may contribute to the mixed
results for impact of the COVID-19 pandemic. To date, sev-
eral predictors of pandemic-related changes in psychosocial
outcomes in autistic children have been identified. Attending
regular education and higher age were related to increased
anxiety and depression, while female gender increased
depression (Toseeb & Asbury, 2023). Behavior problems
of children with autism predating the COVID-19 pandemic
increased disruptive behavior, but higher age and living
with a single parent decreased disruptive behavior (Colizzi
et al., 2020). Child understanding of COVID-19, COVID-19
infection within the family, low family income, and raised
parental depression and anxiety symptoms increased mental

! Note: the preference for using the term ‘person with autism’ (PFL,
person-first language) or ‘autistic person’ (IFL, identity-first lan-
guage) varies (Buijsman et al., 2022; Lord et al., 2022). We therefore
chose to use both terms interchangeably.
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health problems in autistic children (Vasa et al., 2021). Of
these studies, only Toseeb and Asbury (2023) included pre-
COVID-19 data.

In the current study we aimed to explore change over time
in psychosocial outcomes of autistic children from before the
pandemic to during the COVID-19 lockdown in the Neth-
erlands. Using the Strengths and Difficulties Questionnaire
(SDQ; Goodman, 1997), we examined changes over three
time points. We also examined which child-, family-, and
COVID-19-related psychosocial predictors were associated
with changes in these psychosocial outcomes. Combining
extensive pre-COVID-19 data with newly collected pan-
demic data from validated questionnaires, we expected an
overall deterioration in psychosocial outcomes over time.
Based on the previously described literature and to do justice
to the heterogeneity of autism, we included the following
predictors: autistic traits, age, gender, type of education, co-
occurring conditions, pre-existing mental health problems
before COVID-19, family composition, COVID-19 family
context, including worrying about COVID-19, and socio-
economic status.

Method
Design

The current study had a longitudinal design, including
three online parental reports (TO, T1, T2) of psychosocial
outcomes of their autistic child predating and during the
COVID-19 pandemic. We examined pre-COVID-19 data
derived from the Netherlands Autism Register (NAR) from
2017 to 2020 (TO) in the Netherlands. We collected data in
the Netherlands after COVID-19 lockdown I from July 7 to
August 7, 2020 (T1) and during lockdown II from November
17 to December 18, 2020 (T2). See Fig. 1 for an overview
of the study design and the COVID-19 restrictions in the
Netherlands during data collection.

Participants

Longitudinal data were derived from the NAR (https://www.
nederlandsautismeregister.nl), a database of autistic and non-
autistic adults and parents and caregivers of autistic individu-
als, including online parental or caregivers’ reports, as well
as sociodemographic data, since 2017. Questionnaires in the
current study were completed by parents, caregivers, or legal
guardians (hereafter: parents) of children and adolescents with
a formal diagnosis of autism (American Psychiatric Associa-
tion, 2013) made by a qualified clinician not affiliated with the
current study. The sample included 224 participants in T1 and
255 in T2. Of the 224 participants in T1, 141 also participated
in T2. Therefore, 83 participants only participated in T1 (and
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mandatory in
public
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Fig. 1 Study design and timeline of COVID-19-Related Restrictions in the Netherlands in 2020. Based on Fig. 1 in Scheeren et al. (2022)

not in T2), 114 only participated in T2, and 141 participated
in both T1 and T2. See Fig. 1 for an overview of the number
of participants per time point.

In all waves we included data of 331 unique participants.
Between 2017 and March 2020 (TO), before the first lock-
down in the Netherlands, we collected data from parents of
autistic children as part of the standard annual online NAR
survey (n=226); of these children, 24% were girls, mean age
was 12.4 years, and 58% were in special education. In July
2020 (T1), 216 parents of autistic children (19% girls; mean
age 12.8 years; 71% in special education) participated in our
COVID-19 study (see Table 1 for sample characteristics). In
November and December 2020 (T2), 244 parents once again
participated (15% girls; mean age 12.4 years; 64% in special
education).

Measures

Sociodemographic Domain (Pre-COVID-19 Data)

Age, gender, socioeconomic status, and family character-
istics were assessed pre-COVID-19. Employment status of
parents of autistic children was assessed at T1 and T2; par-
ticipants indicated whether they currently had paid work,
either salaried or self-employed (yes =1; no=0).

COVID-19 Family Context Domain (Newly Collected Data)

COVID-19 infection within the family, key profession(s)
within the family, and parents’ work-from-home status were
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Table 1 Descriptive Statistics of Overall Group of Autistic Children
with SDQ (Strengths and Difficulties Questionnaire) Measurements
Before the COVID-19 Pandemic (TO: 2017-2020), During T1 (July

7, 2020—August 7, 2020), and During T2 (November 17, 2020—
December 18, 2020) in the Netherlands

Variable Level Total TO Tl T2
n=331 n=226 n=216 n=244
Gender Boys 257 (78%) 172 (76%) 174 (81%) 184 (85%)
Age (years) 12.6 (3.8) 12.4 (2.5) 12.8 (3.4) 12.4 (3.8)
Intellectual ability (IQ) <86 89 (27%) 25 (11%) 62 (29%) 64 (26%)
86-115 150 (45%) 116 (51%) 102 (47%) 105 (43%)
>115 92 (28%) 85 (38%) 52 (24%) 75 31%)
Reported ethnicity Dutch 316 (95%) 225 (99%) 204 (94%) 238 (98%)
Other 15 (5%) 1 (1%) 12 (6%) 6 (2%)
Type of education Regular 105 (32%) 94 (42%) 62 (29%) 89 (36%)
Special /Other 226 (68%) 132 (58%) 154 (71%) 155 (64%)
Mother educational level Lower 52 (15.7%) 33 (14.6%) 36 (16.7%) 37 (15.2%)
Middle 96 (29.0%) 69 (30.5%) 68 (31.5%) 67 (27.5%)
High 183 (55.3%) 124 (54.9%) 112 (51.9%) 140 (57.4%)
Father educational level Lower 66 (19.9%) 40 (17.7%) 45 (20.8%) 47 (19.3%)
Middle 108 (32.6%) 78 (34.5%) 80 (37.0%) 80 (32.8%)
High 157 (47.4%) 108 (47.8%) 91 (42.1%) 117 (47.9%)
Household # of persons 3.0 (0.9) 3.9(0.9) 3.8 (1.0) 3.8 (0.9)
AQ total score 81.6 (10.8) 81.6 (10.8) 83.0(10.2) 80.9 (11.2)
Co-occurring mental health condition(s) Yes 148 (45%) 105 (46%) 106 49%) 105 (43%)
No 168 (51%) 113 (50%) 98 (45%) 129 (53%)
Unknown 15 (5%) 8 (4%) 12 6%) 10 (4%)
SDQ total score 16.3 (5.8) 14.5 (6.2) 15.9 (5.6) 15.9 (5.9)
Satisfaction with social contacts 2.0 (1.1) 1.8 (1.0) 2.1(1.2) 2.1(1.2)
Social isolation 4.9 (2.6) NA 4.9 (2.9) 4.8(2.3)
COVID-19-related worries (child) 4.72.7) NA 5.0(2.9) 4.6 (2.5)
COVID-19-related worries (parent) 5.72.2) NA 5.8 (2.3) 5.6 (2.1)

AQ refers to Autism-Spectrum Quotient. Levels of parental education are defined as Low (LeerwegOndersteunend Onderwijs [special needs
education], Praktijkonderwijs [practical education], Voortgezet Speciaal Onderwijs [secondary special education], and all levels of primary
school and high school), Middle (Lager Beroepsonderwijs [lower secondary vocational education] and Middelbaar Beroepsonderwijs [upper
secondary vocational education]), and High (HBO/HTS/HEAO/Lerarenopleiding [higher professional education/ higher technical education/

higher economic and administrative education/ teacher training] and University: BA/BSc/MA/MSc/MEng)

assessed at T1. Internal consistency of single items was not
evaluated.

Children’s and Parents’ COVID-19-Related Worries (Newly
Collected Data)

To assess children’s and parents’ worries about contracting
COVID-19, we administered a 6-item questionnaire to par-
ents at T1 and T2. The questionnaire, a modified version of
the questionnaire described in Scheeren et al. (2022), asked
parents of autistic children to rate their child’s COVID-
19-related worries as well as their own. The first items “How
worried has your child been about the COVID-19 pandemic
in recent weeks?” and “How worried have you been about
the COVID-19 pandemic in recent weeks?”” were rated on a
10-point scale (1 =not worried to 10 =extremely worried).

@ Springer

Two items describing children’s and parents’ worries about
“potentially contracting COVID-19” and “close contacts
potentially contracting COVID-19” were each rated on a
5-point scale (1 =never to 5 =always or almost always). To
create a rating out of 10, scores on these two items were mul-
tiplied by two and then added to the first item score, yield-
ing a maximum score of 30; higher scores indicate more
COVID-19-related worries. Because a low number of items
reduces internal consistency, Cronbach’s o estimates were
moderate: 0.63 (T1) and 0.61 (T2); McDonald’s ® estimates
were 0.64 (T1) and 0.63 (T2).

Autistic Traits (Pre-COVID-19 Data)

Autistic traits were measured with the Autism-Spectrum
Quotient-Child-28 (AQ-Short; Hoekstra et al., 2011),
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consisting of 28 items addressing autism severity, social
behavior (social skills, routine, switching, and imagina-
tion), and fascination for numbers/patterns, using a two-
factor model. Prior to the pandemic, participants were
invited to respond using a 4-point Likert scale (1 =totally
agree to 4 =totally disagree). Higher scores indicated higher
autism severity. In the present study, Cronbach’s a estimates
were 0.85 (total score), 0.74 (Social), 0.67 (Routine), 0.58
(Switching), 0.70 (Imagination), and 0.71 (Numbers and
Patterns). McDonald’s o estimates were 0.85 (total score),
0.75 (Social), 0.67 (Routine), 0.60 (Switching), 0.70 (Imagi-
nation), and 0.74 (Numbers and Patterns). (See also Appen-
dix C.)

Co-occurring Mental Health Conditions (Pre-COVID-19
Data)

The presence of mental health conditions co-occurring
with autism in children was determined on the basis of self-
reported responses from their parents and coded as 1 (prior
mental health condition) or 0 (no prior mental health condi-
tion reported).

Sensory Characteristics of the Home Environment
(Pre-COVID-19 Data)

Prior to the COVID-19 pandemic, parents reported on vari-
ous sensory characteristics present in the home situation
related to environmental nuisance, using a 7-item question-
naire. Three items regarding the presence of noise nuisance,
traffic, and odors/dust/dirt in the neighborhood were devel-
oped by Statistics Netherlands. The remaining four items
regarding the presence of noises and smells in the immedi-
ate vicinity of the house and noises and smells inside the
house were developed by the NAR. All items were rated
on a 3-point scale (3 =often, 2=sometimes, 1 =never). In
the present study, the Cronbach’s a estimate was 0.74 and
McDonald’s o estimate was 0.75.

Outcome Measures Indicating Psychosocial
Outcomes

Psychosocial Outcomes (Including Pre-COVID-19 Data
and Newly Collected Data)

Emotional and behavioral problems were measured with the
Dutch version of the Strengths and Difficulties Question-
naire (Goodman, 1997, 2001; van Widenfelt et al., 2003).
This is a 25-item instrument that assesses difficulties in four
subdomains: emotional symptoms, conduct problems, hyper-
activity/inattention, and peer problems; and also prosocial
behavior. Each item is rated on a 3-point Likert-type scale
(0=not true, 1 =somewhat true, 2 = certainly true). Except

for prosocial behavior, a higher score indicates more dif-
ficulties. In the current study, Cronbach’s a estimates for
the SDQ total score were 0.80 (T0), 0.73 (T1), and 0.78
(T2). For the subdomains, o ranged between 0.52 and 0.79.
McDonald’s o estimates for the SDQ total score were 0.80
(T0), 0.74 (T1) and 0.78 (T2). For the subdomains, o ranged
between 0.54 and 0.80. Details are provided in Appendix C.

Social Contacts/Social Wellbeing During the COVID-19
Pandemic (Newly Collected Data)

An adapted version of the Cantril Ladder was used to assess
social wellbeing during the COVID-19 pandemic, with two
items on an 11-point scale ranging from 0 (bad) to 10 (very
good), or 0 (not socially isolated) to 10 (extremely socially
isolated), and one item on a 3-point scale on satisfaction
with social contacts, with values 1 (ves), 2 (neutral), 3 (no)
and a separate score 4 (unknown). As described in Bartels
et al. (2012), previous psychometric analysis has shown that
the correlation between the latent factor scores of these three
measures of subjective wellbeing range between 0.70 and
0.95, indicating that a dimensional score combining these
three measures is a valid and reliable measure of overall
subjective wellbeing. In the present study, Cronbach’s o esti-
mates for this were 0.32 (T1) and 0.56 (T2). McDonald’s ®
estimates were 0.50 (T1) and 0.60 (T2).

General Wellbeing During the COVID-19 Pandemic (Newly
Collected Data)

The general wellbeing of the child during the COVID-19
pandemic was assessed using a single-item question, an
adapted version of the Cantril Ladder (Levin & Currie,
2014). This question was rated on an 11-point scale ranging
from 0 (bad) to 10 (very good). A detailed discussion of the
reliability and validity of the adapted version of the Cantril
Ladder is provided in Levin and Currie (2014).

Statistical Approach

The collected data were analyzed in R version 4.0.2. Multi-
level regression models were estimated using the Imer and
mitml packages to assess changes in (repeated) measures of
psychosocial outcomes before and in two waves during the
COVID-19 pandemic, to assess changes in psychosocial out-
comes between T1 and T2, and to predict wellbeing across
timepoints. The intraclass correlation was estimated using
nesting of repeated measurements within subjects in the
intercept-only model and was found to be high ICC=0.63):
There are statistically significant differences in overall levels
of difficulties between individuals, while difficulty scores
within subjects are more similar than difficulty scores
between individuals. Therefore, all further models were

@ Springer
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estimated with a random intercept at subject level. Random
slopes were not hypothesized and therefore not tested in the
sequence of models. None of the models revealed high cor-
relations between fixed effects. The measure of worry about
contracting COVID-19 was used (only) for consistency with
related work on data from the NAR (Scheeren et al., 2022).

To assess changes over time related to the emergence
of COVID-19, we estimated the repeated measures asso-
ciations using multilevel linear regression models with a
random intercept per participant to account for dependen-
cies and to allow for within subject inference beyond the
current sample. Random slopes were not hypothesized and
therefore not structurally evaluated. In addition, sample size
limitations did not allow for further exploration. Models for
the SDQ total scores were estimated with both parametric
linear effects and nonlinear effects over time. Results were
equivalent for both model types. To avoid overidentifica-
tion or sparse estimations, all results presented are based on
parametric linear estimation. To assess robustness of proce-
dures and results, models were fitted using complete cases
only, supplemented by using (restricted) maximum likeli-
hood, and pooled estimation on multiply imputed datasets
(50 datasets). The two-tailed significance level was set to
an alpha of 5%.

Results
Sample Descriptives

Summary statistics (means, standard deviation, standard-
ized skewness, % missingness) are shown in Table 1, which
describes sociodemographic variables and key constructs for
the full available sample at each timepoint.

Strong positive skewness was observed at T for age, 1Q,
number of persons in the household, and SDQ coping; and
during the pandemic for satisfaction with social contacts,
fear of contracting COVID, and being in a key profession,
and for the total score of COVID impact on daily life. Neg-
ative skewness was observed for a parent being in a key
profession. Similar patterns were observed at T1 and T2.
However, based on natural skewness, no extreme outlying
scores were identified and were therefore not addressed.
Given the overall sample size and assuming correct model
specification, normality of the sampling distribution is not
directly guaranteed but is very probable, according to the
central limit theorem (see Fischer, 2011 and Seneta, 2013
for an overview). Therefore, logarithmic transformations
(with base 10) were applied only to variables with numeri-
cal scales that showed extreme skewness and did not include
natural zero values: Impact on Daily Life and Satisfaction
with Social Life. Outliers and extreme cases were identi-
fied after transformation. Outliers were defined as having
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a value exceeding 1.5 times the interquartile range (IQR)
above or below the median. Extreme cases were defined as
having values exceeding 3 times the IQR above or below
the median; these are generally candidates for removal. No
extreme cases were identified for any of the analysis vari-
ables at this stage. The Variance Inflation Factors (VIFs) for
all predictors ranged between 1.02 and 1.47 in the separate
waves and between 1.05 and 1.32 in all waves combined.
As no VIF exceeded the 1.5 threshold, no indication of col-
linearity was found.

Missing Values

Missingness structure was assessed using Little’s MCAR
test (Little, 1988). The MCAR test for sociodemographic
characteristics at pre-COVID-19 observation was not sig-
nificant (X2 =25.31,df=17, p=0.089). The MCAR test for
AQ and SDQ at TO was not significant (X2=0.85, df=2,
p=0.65). The MCAR test for T1 was also not significant
(X2= 5.82, df=2, p=0.054), and again not significant for
T2 (X2 =4.60, df=2, p=0.10). In combination, data points
for AQ and SDQ were missing completely at random. Miss-
ing values for Social Satisfaction and Impact on Daily Life
scores were also missing completely at random (X2= 5.40,
df=6,p=0.49).

Full results for psychosocial outcomes at baseline are
presented in Appendix A. Participants included only at T1
differed from baseline scores for participants included at all
time points solely for SDQ total scores (participants at T1
scored lower, related to the main hypothesis), #(74)=2.09,
p=0.040, and for Age (participants at T1 had a lower age),
1(56)=2.76, p=0.008.

Participants included only at T2 differed from baseline
scores for participants included at all time points solely for
SDQ total scores (participants at T2 scored lower, related to
the main hypothesis), #(136)=2.43, p=0.017, for Type of
Education (OR=0.43, p=0.013; participants included only
at T2 had a lower ratio of special education versus regular
education), and for Age (participants at T2 had a lower age),
1(156)=4.14, p<0.001.

Results from either maximum likelihood or multiple
imputation are therefore suitable for additional evaluation
of robustness. The number of preselected complete cases
differs per hypothesis and per estimated model, ranging
between 180 and 331. A total of 331 participants were there-
fore subjected to model estimation via maximum likelihood
and multiple imputation.
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Changes in Wellbeing During the COVID-19
Pandemic

Model Selection

Models were evaluated incrementally and compared
for fit. Table 2 presents a list of fitted models and their
results. Due to the exploratory nature of the dependency
structure, each model is described separately. Subse-
quently, the best fitting and most parsimonious model
was selected and then interpreted in detail.

First, we fitted a random intercept-only model (model
1), which indicated a non-ignorable nesting and thus the
need for multilevel models based on the high intraclass
coefficient of 0.63. Model 2 fitted an additional fixed
effect of time, showing a significant fit improvement
compared to model 1 (X2=29.77, df=1, p<0.001).
Model 3 improved significantly compared to model 2
(X2=4.67, df=1, p=0.031) by adding a parameter for
type of education (special vs. regular). Model 4 elabo-
rated on model 3 by adding the interaction between time
and type of education. This addition was not significant
(X2 =0.06, df=1, p=0.815). Therefore the interaction
between time and type of education was dropped from
subsequent models, and we continued our explorations
in comparison to model 3.

Model 5 expanded on model 3 by adding estima-
tions of two demographic covariates for gender and age.
Model 5 fitted significantly better compared to model
3 (X2= 12.13, df=2, p=0.002), and all included main
effects were significant. Additions in model 6 of IQ,
paternal educational level and having a key profession
were not significant (X2 =3.74, df=3, p=0.29). There-
fore IQ, paternal educational level, and having a key pro-
fession were dropped from subsequent models, and we
continued our explorations in comparison to model 5.

Model 7 expanded considerably on model 5 by addi-
tionally estimating an effect for “worry about contract-
ing COVID-19” (Xz =17.72,df=1, p<0.001). Model 7a
adjusted for child and parent worries separately; model
7b adjusted for the mean of the child and parent worries
as a single covariate; model 7c adjusted for worries of
the child only; model 7d adjusts for worries of the parent
only. The results showed a significant effect of “worry”,
but due to (too) strong collinearity with time, the effect
of time disappeared. Worry about contracting COVID-
19 was therefore dropped from the model and model 5
remained the reference model.

Alternatively, in model 8 the additional contribution of
social satisfaction compared to model 5 was significant
(X2 =8.34, df=1, p=0.003); however social satisfaction
was also collinear with both age and type of education,

thereby rendering the overall model non-significant.
Thus, social satisfaction was dropped from the model.
The same pattern was observed for social isolation in
model 9 (X2 =4.74, df=1, p=0.029), and it was dropped
from the model due to collinearity.

Final Model Interpretation

Based on the discussion of the results in Table 2, model
5 was selected for final evaluation and interpretation. The
fixed effect associations are presented in Table 3.

Results for SDQ total difficulties indicated a surprising
improvement over time. The total difficulties decreased
significantly over time (B=-1.23, SE=0.20, p <0.001).
Furthermore, special education (B=1.32, SE=0.54,
p=0.013) and female gender (B=1.64, SE=0.70,
p=0.020) were associated with increased SDQ total scores
over time. Higher age is associated with a decrease in SDQ
total scores over time (B=-0.32, SE=0.076, p <0.001).
The adjusted effect over time is presented in the left panel
in Fig. 2. The driving difficulty subdomains seem to be
hyperactivity and conduct problems; both hyperactivity
and conduct problems decreased significantly over time,
after adjustment for type of education, gender, and age.
A similar but weaker decrease was found for peer prob-
lems. Higher age was associated with fewer difficulties
over time, and girls showed more emotional problems over
time compared to boys.

Emotional problems did not change over time when
accounting for differences in type of education, gender,
and age. However, when additionally—and exploratively—
accounting for COVID-19-related worries of the child and
the parent, a significant increase in emotional problems over
time was observed. This pattern was observed a) when the
child and parent worry rating were included as separate
predictors, b) when their mean score was included as a pre-
dictor, and c) when only the child’s worries were included.
However, including only parent worries did not yield any
changes to the effect of time compared to the model without
COVID-19-related worries. Gender is a significant covariate,
with females scoring higher compared to males. Prosocial
behavior showed a significant increase over time. This effect
is no longer present after adjusting for the child’s and par-
ents’ worry rating.

Results for each individual SDQ subdomain for the same
model as selected for the SDQ total difficulties scale are
presented in Appendix B. The right panel of Fig. 2 provides
a visual overview of the effects of time for each individual
subdomain.

A more sensitive and precise determination of different
latent profiles could provide more detailed insights but this
is beyond the scope of the current paper.
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Tablg 2 Results for all fitted Model Effect FE SE P RE o2 Residual 62
multilevel models; dependent
variable: SDQ total difficulties 1 IntraClass correlation .63 21.14 12.45
score time —114 020 <001 2221  11.09
3 Time -1.12 0.20 <.001 22.11 11.02
Type of education 1.17 0.54
4 time -1.20 0.37 .001 22.10 11.05
Type of education 0.95 1.13 401
Time* type of education 0.10 0.45 .816
5 time -1.23 0.20 <.001 20.51 10.88
Type of education 1.33 0.53 .013
Gender 1.64 0.70 .020
Age -0.32 0.076 <.001
6 Time —-1.26 0.25 <.001 21.30 10.54
Type of education 0.55 0.74 457
Gender 0.52 0.99 127
Age -0.39 0.10 <.001
1Q -0.32 0.57 57
Educational level -0.70 0.53 .19
Key profession (at least one parent) 0.91 0.88 .30
Ta Time 0.11 0.30 .69 22.06 6.59
Type of Education 221 0.56 <.001
Gender 1.41 0.70 .047
Age -0.37 0.08 <.001
COVID-19-related worries (child) 0.39 0.09 <.001
COVID-19-related worries (parent) —-0.08 0.12 48
7b Time 0.08 0.30 78 22.84 6.53
Type of Education 2.08 0.57 <.000
Gender 1.41 0.71 .047
Age -0.37 0.08 <.001
Mean score for child/parent COVID-  0.38 0.12 .001
19-related worries
Tc Time 0.13 0.30 97 22.09 6.59
Type of Education 2.19 0.56 <.000
Gender 1.39 0.70 .047
Age —-0.37 0.077 <.001
COVID-19-related worries (child) 0.37 0.088 <.001
7d Time —0.04 0.29 .88 23.76 6.50
Type of Education 2.02 0.57 <.001
Gender 1.53 0.72 .033
Age —-0.35 0.08 <.001
COVID-19-related worries (parent) 0.10 0.11 35
8 Time —242 0.48 <.001 19.96 10.73
Type of Education 0.55 0.74 46
Gender 1.24 091 17
Age -0.16 0.11 13
Social satisfaction 0.79 0.27 .003
9 Time —0.05 0.30 .86 22.94 6.69
Type of education 2.16 0.60 <.001
Gender 1.62 0.71 .023
Age —-0.34 0.08 <.001
Social isolation 0.18 0.08 .028

FE Fixed Effect, RE Random Effect, SE Standard Error
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Table 3 Fixed effects of selected final multilevel model; outcome:
SDQ total difficulties score

Effect parameter B SE P
Time -1.23 0.20 <.001
Type of Education 1.33 0.53 .013
Gender 1.64 0.70 .020
Age -0.32 0.08 <.001

Conclusions did not differ between estimations using pre-
selected complete cases, maximum likelihood estimation,
and multiple imputation.

Discussion

In the current study we examined change over time in psy-
chosocial outcomes in children with autism during the
COVID-19 pandemic compared to before the pandemic in
the Netherlands. Autistic children showed an unexpected
overall improvement in psychosocial outcomes over time,
from pre-pandemic to the first lockdown, although the dif-
ference between the first and second lockdown was small.
Improvements were observed in the SDQ subdomains, with
hyperactivity, behavioral problems, and peer problems
decreasing; however emotional problems remained stable.
Finally, prosocial behavior increased over time. In addi-
tion, we found that both special education and female gen-
der predicted an overall increase in difficulties over time,
while higher age predicted an overall decrease in difficulties
over time. At the SDQ subdomain level, higher age was a

Multilevel Adjusted Marginal Means

20

10

SD0O Total Difficulties

T T T
TO (pre-CoviD)y T1(COVID wave 1) T2 (COVID wave 2)

predictor of a decrease in conduct problems over time as
well as an increase in prosocial behavior over time; attending
special education was a predictor of increased peer prob-
lems over time. The overall improvement in psychosocial
outcomes in children with autism during the pandemic is
(partially) in line with some previous findings (Mumbardé-
Adam et al., 2021) but contradicts several others (Amorim
et al., 2020; Colizzi et al., 2020; di Renzo et al., 2020; Lin-
navalli & Kalland, 2021; Masi et al., 2021; Mutluer et al.,
2020; Nufiez et al., 2021.; O’Sullivan et al., 2021; Panjwani
et al., 2021; Vasa et al., 2021; Fong et al., 2021). This may
be explained by the availability of pre-COVID-19 data,
which may prevent biased parental memory of children’s
pre-pandemic behavior.

Although we found an overall improvement in autistic
children, at the subdomain level we found stability in emo-
tional problems, such as having worries, being unhappy or
downhearted, and being nervous in new situations. These
emotional problems predated the COVID-19 pandemic and
remained stable during the pandemic, in accordance with
Siracusano et al. (2021), who found clinical stability in
problematic behavior. Such behaviors generally necessitate
intensive intervention in order to change (Siracusano et al.,
2021). Furthermore, some aspects of the emotional prob-
lems construct, such as worrying and being nervous in new
situations, reflect a form of anxiety. About 40% of autis-
tic children are affected by co-occurring anxiety disorder
(van Steensel et al., 2011) and symptoms may overlap or
interact with autism traits (Shephard et al., 2018). Such
fundamental characteristics are not expected to decrease as
a result of the pandemic. We found that when children had
COVID-19-related worries, this resulted in an increase in

Muitilevel Adjusted Subdomain Means

o —

500 Subdomain score

= Emotional problems

* =+ Conduct problems
Hyperactivity

« = Peer problems

— Prosocial behavior

T T T
T0 (pre-COVID} T1 (COVID wave 1) T2 (COVID wave 2)

Fig.2 SDQ score profiles over time. Left panel shows the SDQ total difficulty score (range 0-20). Right panel shows the individual SDQ subdo-

main scores (range 0—7)
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emotional problems over time. This finding is in line with
Rothe et al. (2021), who found that potential health risks
negatively affected emotions in children and adolescents
with mental health conditions, including autism. Addition-
ally, we found that when parents were worried this did not
affect the child’s level of emotional problems over time.
Parents’ COVID-19-related worries may not be directly
related to the child’s level of emotional problems.

Some adjustments as a result of the COVID-19 meas-
ures may be in line with the needs of some autistic chil-
dren (e.g., clear perspectives for action in (social) situa-
tions, and limited in-person social interactions), resulting
in fewer psychosocial difficulties during the pandemic.
The absence of usual stressors during the pandemic may
have reduced stress in autistic children and consequently
psychosocial difficulties, such as hyperactivity. Behaviors
like restlessness, fidgeting, being distracted, and failing
to finish tasks decreased, contradicting previously found
increases in hyperactivity, which were attributed to the
absence of planned routines (di Renzo et al., 2020). How-
ever, the absence of planned routines could also explain a
decrease in hyperactivity (Leitner, 2014): Fewer organized
activities and planned routines result in fewer demands in
terms of attention and concentration; also, hyperactivity
may have been less visible or disruptive in this context.
The same mechanism may explain our finding of decreased
conduct problems in autistic children during the pandemic.

When autistic children are allowed to organize their
own day, they may encounter fewer challenges (e.g.,
demanding interactions with peers or sensory overload in
the school environment), resulting in fewer conduct prob-
lems. A slower pace of life (Ameis et al., 2020; Mutluer
et al., 2020) during the pandemic might explain the find-
ing of a decrease in conduct problems, such as fighting,
being disobedient, and having tantrums. Age predicted
conduct problems over time: Older participants showed
fewer conduct problems during the pandemic compared to
younger participants. Older children are more able to regu-
late their behavior and emotions than younger children,
due to more developed executive functions (Orben et al.,
2020). A better understanding of changes in the environ-
ment may contribute to fewer conduct problems; possibly
this understanding induces a strong sense of control over
daily activities and therefore fewer negative emotions,
while younger children experience this less and cannot
foresee what the day will bring.

During lockdown, children with autism had the oppor-
tunity to spend extra time on focused interests, which are
associated with wellbeing and satisfaction (Grove et al.,
2018). Spending time on activities that bring joy may have
contributed to the wellbeing of autistic children during the
pandemic.

@ Springer

The pandemic may have encouraged children to seek
peer interaction that best suits their individual needs, such
as interacting with peers online. Despite the overall decrease
in peer problems, children attending special education
were more likely to show more peer problems than those
of the same age attending regular education. Interestingly,
over time children with autism showed increased prosocial
behavior, despite having fewer opportunities for prosocial
actions during the pandemic (van de Groep et al., 2020).
This finding is inconsistent with Nonweiler et al. (2020),
who found that children with autism showed a decrease in
prosocial behavior compared to before the COVID-19 pan-
demic. There may have been fewer expectations from the
environment, allowing autistic children to shift their gaze
from their inner world to their environment and thus encour-
aging behavior that is helpful to others.

Age predicted prosocial behavior over time; older partici-
pants showed more prosocial behavior during the pandemic
than younger participants. Improvement of cognitive func-
tions in neurotypical adolescents enables young people to
better understand the minds of others and take others’ per-
spectives (Dumontheil et al., 2010). This may also be true
for autistic adolescents.

The overall improvement of psychosocial outcomes in
autistic children in our sample may partly be attributed to
the fact that mental health care in the Netherlands (which is
almost fully reimbursed by basic insurance, including tele-
health) was mostly continued during the pandemic, prevent-
ing the emergence of new problems due to lack of care. This
continuation of care may not have been possible in all coun-
tries, for example in countries with fewer (digital) mental
health facilities and opportunities.

Limitations

The current study was not without limitations. Parents of
autistic children in the United States reported changes in
behaviors during the COVID-19 pandemic, particularly in
families with low income and food insecurity, thus highlight-
ing the effects of existing disparities on autistic children and
their families during the pandemic (Panjwani et al., 2021).
Due to a relatively high socioeconomic status (SES) of the
participants in this sample, the results of the present study
may not be fully generalizable to families with lower SES.
Children and adolescents from lower SES households may
be more at risk of deterioration of psychosocial outcomes;
being housebound may be more manageable when there
is plenty of food, personal space in the home for all fam-
ily members, and time and financial resources for personal
growth and enjoying family time. Additionally, the COVID-
19 pandemic mainly led to financial stress in the low SES
segments of society, potentially negatively influencing
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family interactions (Spinelli et al., 2021). Future studies
should explore socioeconomic factors impacting behavio-
ral changes during uncertain times, such as the COVID-19
pandemic.

Furthermore, the data were derived from parental reports
regarding the behavior of their autistic child. Although par-
ents can be reliable informants with regard to their child's
behavior, parents’ interpretations may have influenced the
results. Additionally, T1 can be partly considered retrospec-
tive, since parents were asked to report their child's behavior
of several weeks prior. Parents undoubtedly had little trouble
remembering their child's behavior from the recent past, but
this should be taken into consideration when interpreting the
results. In addition, it is possible that some improvements
in psychosocial outcomes may be related not only to the
changed environment due to COVID-19, but possibly also
to a natural process of aging. Finally, some participants took
part for the first time in T2 and pre-COVID-19 data may be
lacking for some of those participants.

Future Directions

Lower environmental demands may explain the improved
psychosocial outcomes in autistic children and adolescents.
If reduced demands result in fewer problems, the pandemic
highlights the profound needs of many individuals with
autism and their vulnerability to exclusion when exposed to
environments designed for neurotypical individuals (Lord
et al., 2022). Adapting environmental demands, including
their feasibility and desirability, may be beneficial for chil-
dren with autism. In addition, as a society we need to ask
ourselves whether these environmental demands originate
from a neurotypical point of view and if these demands are
or even should be applicable to neurodiverse young people.
We urge clinicians to carefully re-evaluate pandemic experi-
ences together with the child and their family system; what
might have worked for them in a pandemic context and what
they can take from this to apply outside a pandemic context.
For example, granting children more flexibility in their daily
routines may provide them with more control to meet their
personal needs. Being relieved of environmental demands
might give children with autism opportunities to thrive.
The absence of usual stressors during the pandemic, such
as limited in-person social interaction, may have contributed
to improvement in psychosocial outcomes. In non-pandemic
contexts these stressors are present, and clinicians and poli-
cymakers should give attention to them by offering targeted
support and resources in various settings, such as school,
home, and with peers. The adaptations made during the
pandemic, including remote support, might have been ben-
eficial for some autistic children. We therefore propose a

care system offering remote and hybrid support that can be
tailored to specific needs of children with autism and their
families.

This longitudinal study includes data collected both
before and during the COVID-19 pandemic, reducing bias in
sample selection and parental reporting. It provides insights
into how adaptive care and increased autonomy during the
pandemic may have contributed to positive psychosocial out-
comes of autistic children. The robust Dutch welfare system,
which includes a social security system covering all citi-
zens, demonstrated high adequacy to deal with the pandemic
(Pereirinha & Pereira, 2021). High social expenditure aimed
at reducing social exclusion, safety net measures, employ-
ment protection, and remote work facilitated by public poli-
cies (Pereirinha & Pereira, 2021) in various professional
fields, including mental health care, helped mitigate some
negative impacts of the pandemic. Our findings of improved
psychosocial outcomes contrast somewhat with the stability
found in the Italian study of Siracusano et al. (2021), which
incorporated data collected before and during the pandemic.
However, they align with the Spanish results of Mumbardo-
Adam et al. (2021), who also incorporated pre- and during-
pandemic data. Southern European countries, including
Spain, may be less able to mitigate the negative effects than
countries with a welfare system similar to the Dutch, due to
higher poverty rates and income inequality. Consequently,
Spain as well as Italy required urgent measures to prevent
social hardship and protect vulnerable groups (Pereirinha &
Pereira, 2021). This may have created a more suitable envi-
ronment for autistic children, which explains why psychoso-
cial outcomes did not worsen significantly in Italian autistic
children (Siracusano et al., 2021) and improved in Spanish
autistic children: Their parents reported having more time
to teach them new skills, such as autonomy; adopting new
strategies to structure their days; and having access to psy-
chological support (Mumbard6-Adam et al., 2021). The
environmental changes may have contributed to the reduc-
tion of psychopathological symptoms found in another group
of Spanish autistic children, although this only reached sta-
tistical significance for anxiety, somatization, and obses-
sive—compulsive domains (Lugo-Marin et al., 2021).

A particular factor contributing to the above findings
could be the different living conditions. In the Nether-
lands and Spain, overcrowding is uncommon (4.8% and
5.9% respectively), compared to Italy (28.3%, Appolloni &
D’Alessandro, 2021). More living space per person allows
autistic children to retreat from social interactions as needed,
which may have improved their psychosocial outcomes dur-
ing the pandemic.

The improvement seen in Dutch autistic children may
not be unique, but is perhaps more likely in similar welfare
states, possibly due to urgent measures against social hard-
ship. This underscores not only the variations, severity, and
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complexity of the COVID-19 contexts worldwide, but may
also reflect the range of pandemic responses among autistic
children and adolescents. To provide personalized care, it is
vital to understand the context and factors—welfare, child,
family, housing, or cultural—contributing to these improve-
ments. This should be further explored in future research.

The pandemic may have temporarily made the environ-
ment more suitable for children with autism in the Nether-
lands, improving their psychosocial outcomes. The findings
of the current study emphasize the importance of addressing
risk of inequality for children with autism.
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