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Abstract

Background: The COVID-19 pandemic has generated a global crisis that has affected
the emotional health of both the general and the clinical population. Method: The
present study aimed to analyze the differences between the emotional states of a group
of individuals with ASD and a neurotypical group both during and after the COVID-19
confinement. The study also examined the changes in autistic symptoms between a
group of individuals with ASD who were confined during the COVID-19 pandemic and
another group of individuals with ASD who were studied prior to the COVID-19
pandemic period. Results: Higher levels of aggression, irritability, hyperactivity and
impulsivity, lack of attention and anxiety, among other symptoms, were found in
individuals with ASD during confinement when compared to healthy controls (p < .05;
p <.01). Higher levels of repetitive, restrictive, and stereotyped behaviors were also
found in pandemic-era ASD individuals when compared to the group of individuals
with ASD who were assessed prior to the pandemic (p <.01). Conclusions: the
confinement is related to an increase in symptomatology and dysfunctional behaviours
characteristic of ASD, and therefore it is necessary to implement actions that help to
reduce this impact now, as well as in future crisis events.

Keywords: COVID-19 pandemic, Confinement, ASD, Emotional state, Repetitive

behaviors.



1. Introduction

Confinement due to the COVID-19 pandemic has greatly affected the emotional
state of the general population. Research results during the confinement period have
found a logical increase in mental health problems (e.g.: Ahmed, et al., 2020, Cao, et
al., 2020; Liu et al., 2020; Pappa et al., 2020; Wang, et al., 2020), and a greater need for
medical and therapeutic intervention in the mental healthcare of the general population
(Roy et al., 2020). Specifically, an increase in anxiety levels has been found (23.2% -
29%), generalized anxiety (24.9%), stress (8.1%), depression (22.8%-37.1%), and
insomnia (38.9%) in the non-clinical population (e.g.: Ahmed et al., 2020; Cao et al.,
2020). Studies have concluded that anxiety disorders and depression appear more
frequently when there is an absence of social communication in the community (Xiao,

2020).

This pandemic has generated an unprecedented global crisis (e.g.: rising
unemployment, collapse in hospitals, etc.), causing the stress levels of the general
population and medical staff to increase considerably (e.g.: Huang et al., 2020; Liu et
al., 2020; Lu et al., 2020). In addition, home confinement has led to the interruption or
suspension of countless intervention, evaluation and care processes in the health system,
day centers, early care centers, special education centers, and more. School and
academic routines have also changed drastically, which has affected the entire student
body. In many countries, educational systems have tried to adapt by providing tele-
education to students, with parents taking on the responsibility for creating routines and
guiding children through educational activities generated by teachers. Many students
have spent more than a year suffering the consequences of the pandemic, without going

to a special education center, day center, etc. (Jeste et al., 2020).



Autism spectrum disorder (ASD) is a neurodevelopmental disorder
characterized by difficulties in social communication, and restricted and repetitive
behaviors (RRBs) (APA, 2013). Previous studies have found that there is a clear
relationship between RRBs and negative emotional states (anxiety and stress) in ASD
(e.g.: Glod et al., 2019; Russell et al., 2019). Specifically, difficulties in emotional self-
control, self-injurious behavior, and externalizing behaviors have been associated in
individuals with ASD (Carter-Leno et al., 2018; Richards et al., 2017). Thus, these
results are consistent with "Continuous emotional state-repetitive behavior in ASD"
theoretical hypothesis which suggests that repetitive behaviors of similarity and
stereotypes are associated with lower anxiety levels while self-injury behaviors are
more associated with higher levels of anxiety (Martinez- Gonzalez & Andreo-Martinez,
2020). On the other hand, there are differences in the severity of RRBs in the ASD
depending on the comorbidity with intellectual disability (ID). In this sense, the severity
levels of RRBs are higher if an individual with ASD has ID (Martinez-Gonzalez &
Piqueras, 2019a; 2019b). In fact, the comorbidity condition of ID is a relevant variable
in the development of biological and psychological treatments in autism (Andreo-
Martinez et al., 2021; Bordini et al., 2020; Cameron et al., 2020).

The first international studies on the effects of confinement on children with
ASD indicate very worrying data when compared to the neurotypical population of
children. It has been found that children with ASD present sleep problems which
influence the severity of autism symptoms (Mutluer et al., 2020; Tiirkoglu et al., 2020),
leading to a greater increase in stereotypes, aggression, hypersensitivity, anxiety levels,
behavioral problems and appetite alterations when compared to neurotypical children
(Alhuzimi, 2020; Amorim et al., 2020; Mutluer et al., 2020; Nonweiler et al., 2020). It

seems that a factor that contributed substantially to high anxiety levels in children with



ASD was the loss of their daily routines (Amorim et al., 2020). Furthermore, parents of
children with ASD also had higher levels of anxiety than healthy controls during
confinement (Alhuzimi, 2020; Amorim et al., 2020; Nonweiler et al., 2020). Evidently,
both parents and the educational system have had to adapt to a global crisis, without

having the sufficient means or support to do so (Ameis et al., 2020).

In conclusion, this pandemic has caused an imbalance in the emotional state of
the general population, as well as in individuals with special needs. Individuals with
ASD frequently require specialized care which is based on establishing routines, so
confinement due to the COVID-19 pandemic has meant a break with such personalized
and specialized care. Therefore, the present work aims to analyze the unique

consequences of this historic global health crisis in individuals with ASD.

The novelty of this research with respect to the previous ones published on ASD
in the COVID-19 period is that differences in autistic symptoms in two different
periods, before and during COVID-19 confinement period are analyzed. In addition, the
characteristics of the sample (age, gender, and diagnosis) are similar between the groups

and the same assessment measure was used.

2. Objectives
The present study aimed to analyze: 1) the differences in the emotional states between a
group of individuals with ASD and a neurotypical group before and during lockdown
due to the COVID-19 pandemic, and 2) the differences in autistic symptoms between a
group of individuals with ASD who were confined during the COVID-19 pandemic and
another group of individuals with ASD analyzed prior to the COVID-19 pandemic

period.



3. Method
3.1. Participants
The characteristics of the groups (2018 ASD group, COVID-19 period ASD group, and
neurotypical group or NT COVID-19 period) are shown in Table 1. There was a higher
percentage of men in the sample. These gender differences are well established, with
male-female ratios of 3:1 and 4:1 (i.e., Loomes et al., 2017). The samples provided in
this case study were all previously diagnosed with ASD by the mental health service

and referred to specific support centers.

3.2. Measures

Social-demographic Questionnaire

This instrument was developed ad-hoc by Lam & Aman (2007). The Spanish version

was included in the present study (Martinez-Gonzalez & Piqueras, 2018). It contains a

series of social-demographic (age, gender, country of origin) and diagnostic questions;

type of ASD, severity, presence and severity of intellectual disability, etc. (see Table 1).
[Insert Table 1]

Emotional state

This instrument was developed ad-hoc by Lam & Aman (2007), and linguistically

adapted to Spanish by Martinez-Gonzélez & Piqueras (2018). This instrument evaluates

the emotional state of children through 12 items: 5 fear items (going out of the house,

being alone, fear of the possibility of having a virus, fear that a friend will get sick or

die from a virus, fear that a family member will become ill or die from a virus and fear

that mom or dad will get sick or die from a virus). The remaining 7 emotional states are

each addressed with an item that corresponds to: aggression, depression, irritability,

hyperactivity and impulsivity, lack of attention or distraction, anxiety or nervousness,



and anticipatory anxiety. The items are classified on a Likert scale of four points,
starting at 0, which refers to an emotional state that does not occur, up to a score of 3,
which would correspond to a frequent and very serious emotional state. The assessment
of emotional state was based on observations and interactions reported by a relative,
caregiver, or professional who knew the person well and could assess their behavior

both before and during COVID-19 confinement.

Social Communication Questionnaire, SCQ form B (SCQ-B)

The SCQ-Form B (Rutter et al., 2003; Spanish adaptation by Perefia &
Santamaria, 2005) is a scale oriented towards parents and caregivers, with a total of 40
items that determine the possible presence of ASD. It provides an overall total score and
three additional scores (Social Interaction Problems, Communication Difficulties and
Restricted, Repetitive and Stereotyped Behaviors). In the present study, the Form B of
the scale was used, and those who completed the form were instructed to answer based
on the behavior from the past three months. Scores above 15, the cut-off, suggest that
the individual is likely to have ASD and a more extended evaluation should be
undertaken. The scale has shown adequate psychometric properties in many different
studies, in both international (e.g.: Gau et al., 2011; Marvin et al., 2017; Rutter et al.,
2003), and Spanish samples (Perefia & Santamaria, 2005). In the same way, this scale
has been used in international protocols for both the ASD population with and without
ID (Efron et al., 2020; Uljarevic et al., 2020). For this sample, the internal consistency
values were: .87 for social interaction problems; .64 for communication difficulties; .78

for restricted, repetitive and stereotyped behavior and .90 for the total overall score.



3.3. Procedure

Participants were recruited from online advertisements, email campaigns, blogs,
social media, and SMS campaigns which covered the entire country (Spain). All
procedures conducted were approved by the Ethics Committee of University of Alicante
(reference: UA-2019-10-04). Informed consent was obtained electronically before data
were collected from the participating caretakers. Detailed information about the sample
for this study is presented in Table 1.

Participating caregivers had children with ASD as well as children with typical
or neurotypical development. The state of emergency in Spain was effective between
March 13 and June 20, 2020, and home confinement lasted from March to May 2020.
The surveys were completed in June 2020. Respondents answered the tests based on the
emotional state of individuals with ASD and without ASD both during and prior to
confinement.

For this study, a group of individuals with ASD who had been evaluated in 2018
with the SCQ-B instrument was also included. This allowed us to evaluate the
differences between autistic symptoms in an ASD group during the COVID-19 period
and a group evaluated in 2018. Therefore, both samples were independent. The 2018
sample of individuals with ASD was randomly selected from a larger sample of 233
people (Martinez-Gonzalez & Piqueras, 2018). Using the SPSS program, the 2018
sample of individuals with ASD was randomly selected, but equivalent
sociodemographic and clinical features were taken into account in order to obtain a
balanced sample for comparison: similar sample size, type of intellectual disability, age
and gender (female/males) were taken into account. It was possible to analyze the
differences in emotional state during and before confinement in 36 individuals with

ASD and 11 healthy controls. However, 5 cases were eliminated from the sample of 36
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individuals with ASD during the confinement period because they did not complete the
SCQ-R.

The protocol was completed by participating caretakers who had relevant
information about the diagnoses of the participants who were previously diagnosed by

the health center as per the DSM criteria for ASD (APA, 2013).

3.4. Data analysis
Statistical analyses were performed using IBM SPSS Statistics v 24.0 for

Windows (IBM SPSS Corp., Chicago, IL). The means and standard deviations of each
sample were obtained from the direct scores provided by the participants for each of the
items corresponding to each test.

The effects of interaction between age, gender, and intellectual levels
differences in overall comparison on emotional state during COVID-19 confinement
between individuals with ASD and healthy controls was primarily analyzed using
MANOVA.

The analysis of differences in emotional states between the ASD group and the
control group was carried out using the t test. In the same way, the analysis of the
differences in autism symptoms between the ASD group during the confinement period
and ASD participants in 2018 was carried out using the Student's t test. Those
differences with p < .05 were considered significant. To determine if there were
statistically significant differences between the proportions found, the corresponding
effect size was calculated: .20 < d < .50 was a low effect size, while .51 <d < .79 was

moderate and d > .80 was high (Cohen, 1988).

4. Results
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The effects of age, gender, and intellectual levels differences in overall
comparison on emotional state during COVID-19 confinement between individuals
with ASD and healthy controls was primarily analyzed using MANOVA. The
MANOVA results indicate that there were no statistically significant differences
between gender groups (Lambda Wilks = .61, F (12, 31) = 1.62, p = .13), age groups
(Lambda Wilks = .58, F (12, 31) = 1.83, p =.09), and intellectual levels groups
(Lambda Wilks = .71, F (12, 31) = 1.84, p = .09) in emotional state during COVID-19
confinement between individuals with ASD and healthy controls. Additionally, once the
effect of age, gender and level of intellectual disability was controlled for, if there were
statistically significant overall differences between individuals with ASD and healthy
control (Lambda Wilks = .37, F (12, 31) = 3.28, p <.001). Having confirmed these
differences by considering all 12 dependent variables together, the independent variable
and the three covariates, we went on to perform Student's t-tests for each variable.

Table 2 presents the means and standard deviations of the different emotional
states obtained from the individuals with ASD and the control group during COVID-19
confinement. The group with ASD, when compared with the control group, presented
significantly higher mean scores for aggression, irritability, hyperactivity and
impulsivity, lack of attention or distraction, anxiety and anticipatory anxiety, with a
difference magnitude between moderate and high.

(Include Table 2 here)

The results obtained for the differences in emotional state before and during
COVID-19 confinement in individuals with ASD can be seen in Table 3. The results
suggest that individuals with ASD present higher levels of both internalizing and
externalizing symptoms during confinement. Statistically significant differences have

been found in all emotions (fear, depression, aggressiveness, hyperactivity, and anxiety)
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during COVID-19 confinement as compared to pre-confinement, with an effect size
between low and moderate.

Regarding emotional state before and during COVID-19 confinement in
individuals with ASD, the analysis of the covariates has not been carried out since it is
the same group, and the measures are repeated.

(Include Table 3 here)

Means and standard deviations of the differences in autistic symptoms between a
sample from the COVID-19 pandemic period and a sample from 2018 with similar
characteristics are shown in Table 4. Higher levels of repetitive, restrictive, and
stereotyped behaviors and total SCQ-B scores were found in individuals with ASD
during the COVID-19 confinement period as compared to a similar sample from 2018,
and a high effect size was shown.

(Include Table 4 here)

Finally, in the autistic symptoms between a sample in COVID-19 confinement
period and a sample of 2018 with similar characteristics, no analysis of the covariates
was performed because both groups were balanced or matched in terms of their clinical

and socio-demographic characteristics.

5. Discussion
The results of the present study confirm that individuals with ASD present
higher levels of aggression, irritability, hyperactivity, impulsivity, attention difficulties,
and anxiety when compared to a neurotypical group during the COVID-19 confinement.
This indicates that emotional symptoms in the ASD population have been more
externalizing. These results coincide with recent literature (Alhuzimi, 2020; Amorim et

al., 2020; Mutluer et al., 2020; Nonweiler et al., 2020). On the other hand, caregivers
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have reported a significant increase in levels of fear, depression, aggression,
hyperactivity, and anxiety during COVID-19 confinement in individuals with ASD
when compared to their pre-pandemic behaviors. In addition, the results indicate an
increase in repetitive behavior in individuals with ASD during confinement as
compared to individuals with ASD who were evaluated prior to the pandemic. Thus,
repetitive behavior is a behavioral and emotional manifestation in individuals with ASD
which serves as a relief mechanism against certain internal or external distress
(Martinez-Gonzalez, & Piqueras, 2019). Severity of this repetitive behavior was
increased during the confinement period. These results are in line with results found on
increased irritability and aggression, among others (e.g.: Alhuzimi, 2020; Amorim et al.,
2020).

An increase in the negative emotional states of children with ASD and their
parents has been evident in the home environment during confinement (e.g.: Alhuzimi,
2020; Amorim et al., 2020; Mutluer et al., 2020; Nonweiler et al., 2020). The global
COVID-19 crisis highlights that education systems do not currently have efficient
alternatives to meet the needs of individuals with autism and their families. Across the
globe, online school has attempted to serve the needs of families and people with ASD
but it has fallen short. In addition, the difficulties in managing the negative emotions of
children with ASD during the COVID-19 confinement have led to an increased need for
resources and online counseling services (telehealth) in order to mitigate the negative
impact of said pandemic and future ones that could occur. Thus, this crisis is an
opportunity to promote resilience in both the general population as well as in
individuals with ASD and their families, through more flexible and immediate
intervention systems (Ameis et al., 2020).

Research in the COVID-19 pandemic period has focused on analyzing the
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differences between people with ASD and neurotypical people in different
psychological variables (emotional, etc.) (e.g.: Alhuzimi, 2020; Mutluer et al., 2020;
Nonweiler et al., 2020). However, unlike other studies, this study analyzes the
differences in repetitive behavior, as an externalizing symptom of a negative emotion,
in two different periods (before and during the COVID-19 pandemic). In addition, the
differences in emotional state with a neurotypical group are analyzed.

The results of our study indicate that RRBs is a behavioral symptom that might
indicate emotional distress in an individual with ASD. This psychological marker is
decisive for implementing comprehensive intervention programs which help mitigate
the anxiety state of the individuals with ASD. In addition, these results have great
practical utility since the professional and caregiver can use psychometric measurement
instruments which allow monitoring the RRBs (e.g.. COREAT app: Martinez-Gonzalez,
2019). However, it is necessary to have a multidisciplinary perspective in order to
understand emotional states of individuals with ASD (Andreo-Martinez et al., 2021;
Martinez-Gonzéalez & Andreo-Martinez, 2020).

The results of this study support the need to develop follow-up and intervention
protocols in individuals with ASD for future pandemics or global crises. In this sense, a
recent research in the field has developed a program for children and youth with ASD
after the period of confinement by COVID-19. Specifically, this an online transition
package to guide parents and educators in preparing children and young people for the
resumption of regular daily routines following the lifting of COVID-19 restrictions
(Smyth et al., 2021). Therefore, it is necessary to prepare programs for future crises
with the aim of promoting the wellbeing of children and young people with ASD, their
families and teachers.

Future studies should carry out longitudinal follow-ups to measure the impact of the
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COVID-19 pandemic period on the emotional state of individuals with ASD. Further,
different evaluation measures of the emotional state should be included. In the same
way, such studies would have to include a large sample of participants. Finally, it would
be important that the trajectories in the emotional state of different diagnostic groups

could be compared (e.g.: ASD with and without ID).
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Table 1

Sociodemographic and diagnostic characteristics

ASD ASD NT

2018 period COVID-19 COVID-19

period period
N 31 31 11
Age (M/SD) 10.87 (5.46) 12.41 (7.75)  8.72 (4.42)
Gender (25; 80.6%/ (25; 80.6%/  (5; 45.5%/
(male/female) 6; 19.4%) 6; 19.4%) 6; 54.5%)
Reported diagnosis N % N %
ASD w/o ID 17 54.8 17 54.8
ASD w Mild ID 4 12.9 4 12.9
ASD w Moderate ID 4 12.9 4 12.9
ASD w Severe ID 6 19.4 6 194

Note. w = with; w/o = without; ASD = Autism Spectrum Disorder; NT = Neurotypical;
ID = Intellectual Disability; M = Mean; SD = Standard Deviation



Table 2

Differences in emotional state during COVID-19 confinement between

individualswith ASD and healthy controls.
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ASD NT

COVID-19 COVID-

period 19 period

(n=36) (n=11)
Emotional state M (SD) M (SD) t D d
Fegr (e.g.: going out of house, 75 (1.05) 45(52) 125 91 i
being alone, etc.).
F_ear of the possibility of having a 36 (.72) 45(52) -47 64 i
virus.
g_ear that a f(lend will get sick or 17 (44) 36(50) -1.16 .26 i

ie from a virus.

Fear that a family member will = 39 55y 57(46) 18 85 -
become ill or die from a virus
Fear that mom or dad will get 47 (73) 64(67) -69 .49 i
sick or die from a virus
Aggressiveness towgrds others or 92 (1.10) 27(46) 277 00%* 066
towards material objects
Etgp;ressmn (e.g.:crying, sadness, 50 (.65) 27 (46) 127 91 i
Irrl_tablllty (e.g.: irritable, mood 1.36 (.93) 45(52) 410  .00%* 1.07
swings, etc.)
Hyperactivity and impulsivity 1.64 (.96) 27 (46) 6.40  .00** 1.58
Lack of attention or distraction 1.53 (.84) 45 (.68) 4.28 00*%*  1.34
Anxietyornervousness 1.39(1.02) .36(50) 4.48 .00** 1.12
Anticipatory anxiety (e.g.-fora 4 141 o1y 45(52) 295 .00 075

party, outing, etc.)

Note.ASD = Autism Spectrum Disorder; NT = Neurotypical; M = mean; SD = standard

deviation.* p <.05, ** p <.01



Table 3

Differences in emotional state before and during COVID-19 confinement in

individuals with ASD (n=36)
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During After

confinement confinement
Emotional state M (SD) M (SD) t3s p d
Fegr (e.g.: going out of house, 75 (1.05) 14 (.35) 392 00** 0.77
being alone, etc.).
g?/a;:lfsf the possibility of having 36 (72) 11 (52) 300  00%* 0.39
Ffaar that a frlend will get sick or 17 (.44) 03 (.16) 196 05 0.42
die from a virus.
Fear that_ a fam!ly member_ will 31(62) 08 (.28) 295 03 0.47
become ill or die from a virus
Fearthatmomordadwillget 7 799 19(40) 271 .01 0.47
sick or die from a virus
Aggressiveness tpwaro!s others 92 (1.10) 53 (.69) 320  00** 0.42
or towards material objects
g)tgp;ressmn (e.g.:crying, sadness, 50 (.65) 33 (47) 293 03 0.47
Irrl_tablllty (e.g.: irritable, mood 1.36 (.93) 1.06 (.92) 192 06 i
swings, etc.)
Hyperactivity and impulsivity 1.64 (.96) 1.31 (.82) 341  .00** 0.47
Lack of attention or distraction 1.53 (.84) 1.36 (.76) 1.78 .08 -
Anxietyornervousness 1.39 (1.02) 1.08(.87) 274 01 0.32
Anticipatory anxiety (e.g.: fora 1.14 (1.01) .94 (.89) 202 .05 0.32

party, outing, etc.)

Note. M = mean; SD = standard deviation. * p < .05; ** p <.01.



Table 4
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Differences in autistic symptoms between a sample in COVID-19 confinement period

and a sample of 2018 with characteristics similar

ASD
ASD
2018 period COVID-19
period
SCQ-B M (SD) M (SD) ta1 p d
Reciprocal
Social 7.90 (5.83) 8.19 (5.21) -14 44 -
Interaction
Communication 4.29 (1.93) 5.32 (2.18) -1.01 15 -
Repetitive,
restrictive, and 5 g5 (252)  470(171)  -180  .03* 0.88
stereotyped
behaviors
Total score 10.35(8.57) 18.22(6.27) -1.97 02*  1.04

Note. SCQ-B = Social Communication Questionnaire form B; M = mean; SD =
standard deviation.* p < .05; ** p <.01.



