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Introduction

Autism spectrum disorder (ASD) is a neurodevel-
opmental disorder characterized by deficits in so-
cial communication and social interaction in addi-
tion to restricted and repetitive patterns of behav-
ior and interests. Autism was first described by Leo 
Kanner in 1943, as a disorder in children who had 
problems relating to others and a high sensitivity to 
changes in their environment [1]. In 2013, Diagnos-
tic and Statistical Manual of Mental Disorders, 5th 
ed. (DSM-5) created the umbrella diagnosis of ASD, 
consolidating four previously separate disorders: 
autistic disorder, Asperger syndrome, childhood 
disintegrative disorder, and pervasive developmen-
tal disorder not otherwise specified [2]. Although it 
appeared to be a rare disorder, the prevalence of 
ASD steadily increased [3-6]. 

The World Health Organization (WHO) declared 
the novel coronavirus (COVID-19) outbreak a global 
pandemic on March 11, 2020 [7]. In Portugal, chil-
dren were forced to stay at home with school lock-
down on March 13. Some of them started to get 

homework from their teachers on a daily basis, 
while others took classes using videocall. Further-
more, the Portuguese Government began broad-
casting classes through television [8]. Despite the 
attempt to maintain the access to education univer-
sal, some children in need of special education were 
harmed by its absence. In addition, with the adap-
tation of the health system, children with neurode-
velopmental diseases such as ASD saw their thera-
pies suspended. 

The COVID-19 pandemic has led families to 
adapt their lives including social isolation and work 
from home. The consequences of this outbreak on 
mental health are still unknown [9,10]. Change in 
routine is often a significant challenge for children 
with ASD [11,12], and for that reason, families with 
children with ASD could be a vulnerable group to 
develop anxiety and mental abnormalities during 
quarantine.

Our study aims to explore how children with 
ASD and their parents experienced the social isola-
tion in their homes during school closedown in the 
COVID-19 outbreak. We hypothesised that, during 

The impact of COVID-19 on children with autism spectrum 
disorder 

Rita Amorim, Sara Catarino, Pedro Miragaia, Cristina Ferreras, Victor Viana, Micaela Guardiano

Pediatric Department (R. Amorim, 
S. Catarino, P. Miragaia, C. Ferreras). 
Psychology Department (V. Viana). 
Neurodevelopmental Unit; Pediatric 
Department (M. Guardiano). 
Centro Hospitalar e Universitário 
São João. Porto, Portugal.

Corresponding author: 
Rita Amorim MD. Pediatric 
Department. Centro Hospitalar e 
Universitário São João. Alameda 
Prof. Hernâni Monteiro. 4200-319 
Porto (Portugal).

E-mail: 
rita.g.amorim@hotmail.com

Accepted: 
16.09.20.

Acknowledgment: 
The authors would like to thank 
Linda Candeias and Ana Santos for 
their help in collecting data for this 
study.

How to cite this paper: 
Amorim R, Catarino S, Miragaia P, 
Ferreras C, Viana V, Guardiano M. 
The impact of COVID-19 on children 
with autism spectrum disorder. 
Rev Neurol 2020; 71: 285-91.  
doi: 10.33588/rn.7108.2020381.

Versión española disponible  
en www.neurologia.com

© 2020 Revista de Neurología

Introduction. Children with autism spectrum disorder (ASD) often experience changing routines as a major challenge. For 
that reason, the need for adaptation during COVID-19 pandemic may have brought major problems to families with children 
with this pathology. 

Aim. To explore how children with ASD and their parents experienced the social isolation during COVID-19 outbreak period. 

Subjects and methods. We conducted an observational, cross-sectional and analytical study. We applied an anonymous 
questionnaire that included children’s demographic and clinical characteristics, along with the impact of the COVID-19 
outbreak in different aspects of family’s daily life. 

Results. Out of 99 questionnaires obtained, 43 were related to children with ASD and 56 to control group. Children with 
ASD predominantly had changes in behavior, while children from control group mostly found no changes. The majority of 
parents of ASD children reported a negative impact in emotion management against those in control group reporting 
mostly positive or no impact. Caregivers reported higher mean scores of anxiety levels in themselves than in their children. 
ASD children and their parents had higher levels of anxiety than healthy ones. In the group with ASD, children that did not 
maintain routines had higher mean levels of anxiety than children that maintained routines. 

Conclusion. Our results show a potential important psychological impact of the COVID-19 pandemic not only in children 
with neurodevelopmental disorders but in their caregivers as well. Physicians must be prepared for the post-pandemic 
surveillance of mental disorders among families.
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quarantine, children with ASD would have more 
pronounced negative impact on different aspects of 
daily life. Furthermore, we expected that parents 
of children with ASD would report higher rates of 
stress and lower rates of adaptive capacity in regard 
to themselves and their children compared to par-
ents of children without neurobehavioral disorders, 
during this time.

To the best of our knowledge, this is the first 
study focusing children with ASD and their par-
ents, during the COVID-19 outbreak in Portugal. 

Subjects and methods

We conducted an observational, cross-sectional and 
analytical study. During April 2020, a total of 99 
parents of school age children accepted to partici-
pate in this study. We contacted parents of children 
with the diagnosis of ASD, as well as parents of 
children without neurodevelopment disease (con-
trol group) by telephone or by e-mail (online form). 
We applied an anonymous questionnaire with a to-
tal of 24 groups of questions (Table I) in order to 
explore children’s demographic and clinical charac-
teristics, along with the impact of the social isola-
tion at home during COVID-19 outbreak in differ-
ent aspects of theirs’ and their parent’s daily life. 
The variables ‘anxiety levels’ and ‘adaptation to 
quarantine’ were rated in a 0-10 scale, with higher 
score indicated maximum anxiety/total adaptation 
to quarantine. Categorical variables are presented as 
frequencies and percentages, and continuous vari-
ables as means and standard deviations. Compari-
son between ASD group with control group was 
performed using Student’s t-test and Chi-square. 
All reported values of p are two-tailed, with a p val-
ue of 0.05 indicating statistical significance. Data 
analysis was performed using SPSS v. 24 software.

Results

Out of 99 questionnaires obtained, 43 were related 
to children diagnosed with ASD and 56 to children 
in the control group. Demographic characteristics 
of the sample are presented in table II. Mean age of 
the children participating in the study was 10.75 ± 
3.13 years, and 68.7% were male. Most of the par-
ents were university educated (62.9% for mothers 
and 61.1% for fathers), and children were in average 
in their 5th grade (5.22 ± 3.06 years). Regarding the 
house type, they mostly lived in villas with outdoor 
space (45.5%), with a mean household size of 3.71 ± 

Table I. Questionnaire variables.

Demographic 
characteristics

1. Gender (male/female)

2. Age (in years)

3. Mother and father age (in years)

4. Mother and father education (less than 12 years; 12 years; university or higher)

5. Mother and father job 

6. Household size (number of persons)

7. Type of house

 With/without outdoor space

 Apartment/villa

Personal  
history

8. Medical history

 ADHD diagnosis

 None/other diseases

Quarantine  
details

9. First day of quarantine

10. How long is the child at home? (in days)

11. Did the child already went out? (Yes/No)

 If yes, how many times?

12. Did school provide home classes? (Yes/No)

13. Extracurricular activities before quarantine? (Yes/No)

 If yes, did he/she maintain it?

14. Did child maintain routines at home? (Yes/No)

15. Were tasks at home given to the child? (Yes/No)

16. Did child experienced or learnt something new? (Yes/No)

17. Did the child’s behavior change? (Yes/No)

18. What was the biggest challenge for the child?

19. What was the biggest challenge for the caregiver?

20. Impact of the quarantine in:

 Learning (positive/negative/none)

 Emotion management (positive/negative/none)

 Personal development (positive/negative/none)

 Relation with relatives (positive/negative/none)

21. Child anxiety score (0 to 10)

22. Caregivers/parents anxiety score (0 to 10)

23. Child adaptation to quarantine score (0 to 10)

24. Caregivers/parents adaptation to quarantine score (0 to 10)
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0.84 persons, and no statistically significant differ-
ences were found between both groups in these two 
variables (p = 0.420 for house type and p = 0.924 for 
household size).

Concerning the quarantine aspects (Table III), 
when the questionnaire was applied, on average, 
children with ASD were in quarantine day 43.86 ± 
9.25 and the children from control group were in 
quarantine day 34.21 ± 6.55 (p < 0.001). During that 
period, most children (60.6%) went out at least one 
time.

The great majority of children had previous ex-
tracurricular activities (79.8%), and most of them 
suspended these activities during quarantine (75.9%), 
without statistical significant difference between 
ASD and control groups (80.6% in ASD vs. 72.9% in 
control; p = 0.433). 

Parents of children with ASD predominantly re-
ported changes in behavior of their child (72.1%), 
while parents of children from control group mostly 
found no changes (67.9%), and differences between 
these groups were statistically different (p < 0.05). 
The causes for the behavior change mostly reported 
by parents of children with ASD were anxiety 
(41.7%), irritability (16.7%), obsession (11.1%), hos-
tility (5.6%) and impulsivity (2.8%).

In general, children maintained routines (83.8%), 
were given tasks to do (71.7%) and experienced or 
learnt something new (52.5%), during the quaran-
tine period.

We found no statistically significant differences, 
in both groups, between changes in behavior and the 
maintenance of routines (p = 0.191 for ASD group 
and p = 0.550 for control group) or task distribu-
tion (p = 0.642 for ASD group and p = 0.596 for 
control group). 

Parents from both groups reported more nega-
tive than positive impact of quarantine in learning 
(46.5% versus 14% in ASD and 50% versus 19.6% in 
controls), and we found no statistically significant 
differences between the groups (p = 0.572). We also 
found no statistically significant differences in the 
impact of quarantine in personal development (p = 
0.518) and in family relations (p = 0.298). 

On the other hand, the impact of the quarantine 
in emotion management was statistically different 
(p = 0.020) between ASD and control group, with 
the majority of parents of ASD children reporting 
negative impact in emotion management (55.8%) 
against those in control group reporting mostly 
positive impact or no impact of the quarantine in 
emotion management (71.4%).

In what concerns to stress and anxiety, caregiv-
ers reported higher mean scores of anxiety levels in 

themselves than in their children in both groups, 
with statistically significant differences (p < 0.05). 
ASD children had higher mean levels of anxiety im-
posed by the quarantine (5.67 ± 2.78), than healthy 
ones (3.64 ± 2.70) as well as the caregivers of ASD 
children (7.37 ± 2.37) versus those of the healthy 
group (5.55 ± 2.37). These differences were all sta-
tistically significant (p < 0.05). 

With regard to the ability of adaptation to the 
quarantine, we found no statistically significant dif-
ferences in mean scores either in children (7.49 ± 
2.03 in ASD group versus 7.32 ± 2.64 in control 
group; p = 0.723) or in their parents (6.86 ± 1.97 
in ASD group versus 6.75 ± 2.38 in control group; 
p = 0.806). 

In the group with ASD, children that did not 
maintain routines had higher mean levels of anxi-
ety than children that maintained routines, (8.75 ± 
0.96 versus 5.36 ± 2.71), with statistically significant 

Table II. Results concerning to demographic characteristics.

All (n = 99) ASD (n = 43) Control (n = 56) p

Age (years) 10.75 ± 3.13 9.86 ± 3.08 11.43 ± 3.03 0.013

Gender
Male 68 (68.7%) 38 (88.4%) 30 (53.6%)

< 0.001
Female 31 (31.3%) 5 (11.6%) 26 (46.4%)

School grade (years) 5.22 ± 3.07 4.19 ± 2.98 6.02 ± 2.92 0.003

Mother age (years) 43.74 ± 4.02 43.16 ± 4.76 44.2 ± 3.28 0.206

Mother 
education

< 12 years 17 (17.2%) 12 (28%) 5 (9.3%)

0.02112 years 19 (19.2%) 10 (23.2%) 9 (16.7%)

University 61 (61.6%) 21 (44.8%) 40 (74%)

Father age (years) 45.50 ± 5.09 45.83 ± 6.02 45.26 ± 5.33 0.597

Father 
education

< 12 years 11 (11.1%) 8 (20%) 3 (5.6%)

0.08212 years 25 (25.3%) 12 (30%) 13 (24%)

University 58 (58.6%) 20 (50%) 38 (70.4%)

Household size 3.71 ± 0.85 3.70 ± 0.83 3.71 ± 0.87 0.924

Type of 
habitation

Apartment with outdoor space 28 (28.3%) 12 (27.9%) 16 (28.6%)

0.420Apartment without outdoor space 26 (26.3%) 14 (32.6%) 12 (21.4%)

Villa with outdoor space 45 (45.5%) 17 (39.5%) 28 (50%)

ASD: autism spectrum disorder.
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differences between the groups (p < 0.001). We also 
highlight that children that maintained routines 
had higher mean levels of adaptability to the quar-
antine period than the ones that did not maintain 
routines (7.72 ± 1.84 versus 5.25 ± 2.75), with sta-
tistically significant differences between the groups 
(p = 0.019). We found no statistically significant dif-
ferences in the control group (p = 0.095). 

In the control group, children who experienced 
something new presented higher mean levels of 
adaptability to the quarantine than the ones that 
didn’t learn or experience something new (8.08 ± 
2.29 vs 6.67 ± 2.78), with statistically significant dif-
ferences between both groups (p = 0.045). We found 
no statistically significant differences in the group 
of children with ASD (p = 0.916). 

Parents mentioned social isolation (41.4%), not 
being able to play outside (13.1%), routine changes 
(11.1%), boredom (9.1%) and remote school classes 
(7.1%) as the main challenges for their children dur-
ing the quarantine. 

On the other hand, for the caregivers, child teach-
ing (26.3%), dealing with children behavior (26.3%), 
maintaining routines (16.2%), keeping children oc-
cupied (13.1%) and social isolation (5.1%) were the 
major challenges reported. 

Discussion 

School closedown and remote work were public 
health measures adopted in many countries in or-
der to prevent the spread of the novel coronavirus 
during COVID-19 outbreak. This measures have 
had a psychological impact in many families around 
the world [13]. Some studies identified stressors 
during quarantine such as duration of quarantine, 
fear of infection, frustration and boredom, inade-
quate information, finances and stigma [14]. Dur-
ing this period, some children saw their routines 
being completely changed and they were called to 
respect rules that are not always understandable for 
them (i.e., disinfect your hands, do not touch your 
eyes or nose, and cover your mouth) [15]. 

There is considerable evidence that children with 
ASD are at intensified risk for anxiety, which can 
exacerbate ASD symptoms, and increase behavioral 
problems [16]. In our study, during school close-
down period, children with ASD predominantly 
had changes in behavior, while most children in the 
control group maintained the previous behavior. 
Moreover, the causes for this behavior change re-
ported by the parents were anxiety, irritability, ob-
session, hostility and impulsivity, all symptoms pre-

Table III. Results concerning to details of quarantine.

 All (n = 99) ASD (n = 43) Control (n = 56) p

Days in quarantine 38.35 ± 9.14 43.86 ± 9.25 34.21 ± 6.55 < 0.001

Went out during quarantine? 60 (60.6%) 29 (67.4%) 31 (55.4%) 0.223

How many times? (days) 2.66 ± 5.09 0.28 ± 0.59 4.53 ± 6.41 < 0.001

Extracurricular activity 79 (79.8%) 31 (72.1%) 48 (85.7%) 0.094

Maintain extracurricular activity 19 (24.1%) 6 (19.4%) 13 (27.1%) 0.433

Maintain routines 83 (83.8%) 39 (90.7%) 44 (46.8%) 0.104

Tasks at home 71 (71.7%) 30 (69.8%) 41 (72.6%) 0.706

New experience 52 (52.5%) 28 (60.5%) 26 (46.4%)

Behaviour change 49 (50.5%) 31 (72.1%) 18 (32.1%) < 0.001

Type of behaviour change
Better 11 (22.4%) 5 (16.1%) 6 (33.3%)

0.164
Worse 38 (77.6%) 26 (83.9%) 12 (66.7%)

Learning impact

Positive 17 (17.2%) 6 (14%) 11 (19.6%)

0.572Negative 48 (48.5%) 20 (46.5%) 28 (50%)

None 34 (34.3%) 17 (39.5%) 17 (30.4%)

Impact in development

Positive 38 (38.4%) 15 (34.9%) 23 (41.1%)

0.518Negative 33 (33.3%) 17 (39.5%) 16 (28.6%)

None 28 (28.3%) 11 (25.6%) 17 (30.4%)

Impact in emotions

Positive 31 (31.3%) 11 (25.6%) 20 (35.7%)

0.020Negative 40 (40.4%) 24 (55.8%) 16 (28.6%)

None 28 (28.3%) 8 (18.6%) 20 (35.7%)

Impact in family relations

Positive 52 (52.5%) 19 (44.2%) 33 (58.9%)

0.298Negative 14 (14.1%) 8 (18.6%) 6 (10.7%)

None 33 (33.3%) 16 (37.2%) 17 (30.4%)

Child anxiety score (0 to 10) 4.53 ± 2.90 5.67 ± 2.78 3.64 ± 2.70 < 0.001

Parents anxiety score (0 to 10) 6.34 ± 2.53 7.37 ± 2.37 5.55 ± 2.37 < 0.001

Child adaptation score (0 to 10) 7.39 ± 2.38 7.49 ± 2.03 7.32 ± 2.64 0.723

Parents adaptation score (0 to 10) 6.80 ± 2.20 6.86 ± 1.97 6.75 ± 2.38 0.806

ASD: autism spectrum disorder.
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viously described in the literature associated with 
this condition [16-18].

Emotion dysregulation is also a common issue 
experienced by individuals with ASD, and has been 
associated with maladaptive strategies [19]. Fur-
thermore, anxiety and depression are among the 
most prevalent affective disorders in this children 
[2,18,20,21]. In fact, parents of our sample reported 
mostly a negative impact of quarantine in emotion 
management and higher mean levels of anxiety in 
ASD children against those in control group. On 
the other hand, the perception of the parents re-
garding the ability of adaptation to the quarantine 
was similar in both groups.

We also know that school demands and social 
engagement [17,22,23] are stressors for children 
with ASD and taking this into account we could 
imagine that being at home, during quarantine, 
away from these challenges could comfort these 
children. However, during this period these chil-
dren had to face a huge stressor for them: change 
of routines. Indeed, in our study, children with 
ASD that did not maintain routines had higher 
mean levels of anxiety, and on the other hand chil-
dren that maintained routines had higher mean 
levels of adaptability to the quarantine. Further-
more, in the control group the maintenance of rou-
tines does not seems to influence anxiety levels or 
the ability to adapt to quarantine. These results 
supports the hypothesis that a common feature of 
children on the autism spectrum is obsession with 
routine, inflexibility and rituals and this individu-
als could be a risk group for mental health compli-
cations from COVID-19 [12,24,25].

Despite this big change in family’s lives, caregiv-
ers of our study were concerned with maintaining 
routines, distributing tasks and providing new ex-
periences for their children, maybe in an attempt to 
reduce the negative impact of the quarantine and to 
avoid chaos at home. Moreover, caregivers reported 
higher mean scores of anxiety levels in themselves 
than in their children in both groups, and pointed 
out interesting major challenges such as child 
teaching, dealing with children behavior, maintain-
ing routines, keeping children occupied and social 
isolation. Parents of children with ASD experienced 
higher mean levels of anxiety compared to the par-
ents of the control group. This finding is not sur-
prising since the stress in parents of children with 
this condition is well documented in the literature, 
and has been attributed to the child’s challenging 
behaviours [26-28].

During COVID-19 pandemic, several organiza-
tions such as WHO and UNICEF provided guid-

ance for support families to stress management [29-
34]. Likewise, Narzisi [15] suggested tips for parents 
and caregivers of children with ASD to handle this 
condition during the COVID-19 ‘stay at home pe-
riod’ such as ‘explain to your child what COVID-19 
is’, ‘structure daily life activities’, ‘implement and 
share special interests with parents’, and ‘maintain 
contact with the school’. 

Although the parents of children with ASD in 
our study do not perceive a negative impact on their 
children’s personal development, which can be ex-
plained by the fact that it is too early to assess these 
consequences, the suspension of special education 
and therapies can have a devastating consequence 
on the development of this individuals. For that 
reason, and since early intervention is essential in 
this condition, is mandatory to assess the needs of 
these children as soon as possible at this time. On 
the other hand, with the changes in primary care 
well-child visits, many children have failed the rou-
tine developmental screening and there may be a 
dramatic decrease in the referral of children in need 
of multidisciplinary assessment. It is therefore of 
extreme importance to systematically apply neu-
rodevelopment screening tools to all children in the 
post-pandemic period. 

Nonetheless, our study has some limitations. All 
data were reported by parents rather than reported 
by children directly. Additionally, the autism sub-
type/severity level was not considered, and there-
fore children with high functioning autism were in-
cluded in the same group as children with autism of 
other subtypes, with differences regarding cogni-
tive and social functioning, which may have impli-
cations for the ability of adaptation strategies [35].

In conclusion, physicians should be alert to warn-
ing signs shown not only by risk groups but also by 
all families with regard to the impact of COVID-19 
pandemic in mental health and we all must be pre-
pared for the post-pandemic surveillance of mental 
disorders.
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Impacto de la COVID-19 en niños con trastorno del espectro autista

Introducción. Los niños con trastorno del espectro autista (TEA) a menudo experimentan el cambio de rutinas como un 
desafío importante. La necesidad de adaptación durante la pandemia por la COVID-19 puede haber causado problemas a 
estos niños. 

Objetivo. Conocer cómo vivieron los niños con TEA y sus familias el aislamiento social durante la cuarentena. 

Sujetos y métodos. Se realizó un estudio observacional, transversal y analítico. Se aplicó un cuestionario anónimo que 
incluía las características demográficas y clínicas de los niños, junto con el impacto que tuvo la pandemia en diferentes 
aspectos de la vida diaria de las familias. 

Resultados. De los 99 cuestionarios obtenidos, 43 eran niños con TEA y 56 niños del grupo control. Los niños con TEA tu-
vieron predominantemente cambios en el comportamiento, a diferencia de los del grupo control. La mayoría de los niños 
con TEA tuvo un impacto negativo en el manejo de las emociones frente a los del grupo control, que expresaron un im-
pacto mayoritariamente positivo/nulo. Los cuidadores puntuaron niveles de ansiedad más altos en ellos mismos que en 
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sus hijos. Los niños con TEA y sus padres tenían niveles más altos de ansiedad que los controles. En el grupo con TEA, los 
niños que no mantuvieron las rutinas tuvieron niveles de ansiedad más altos. 

Conclusión. Los resultados muestran un potencial impacto psicológico de la pandemia de la COVID-19 no sólo en los niños 
con trastornos del neurodesarrollo, sino también en sus cuidadores. Debe estarse preparado para la vigilancia de los tras-
tornos mentales en las familias tras la pandemia de la COVID-19.

Palabras clave. Ansiedad. Comportamiento adaptativo. COVID-19. Estrés. Salud mental. TEA.


