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Abstract
Aim of this study was to assess the prevalence of stress, anxiety, depression and symptoms related to
post-traumatic stress disorder (PTSD) across a sample of 45 adult subjects with High Functioning
Autism Spectrum Disorder (HF-ASD) during the �rst two months of COVID-19 pandemic in Italy, with
respect to a sample of 45 healthy controls (HC). We also explored some speci�c aspects of their
psychological well-being through an ad-hoc questionnaire. Our results showed subjects with HF-ASD to
have higher rates of depression, anxiety, stress and PTSD related symptoms than HC during the �rst two
months of COVID-19 pandemic. However, subjects with HF-ASD, with respect to HC, reported to feel
subjectively more comfortable and less tired during the lockdown than before.

Introduction
Also de�ned as Asperger syndrome in the tenth revision of the International Statistical Classi�cation of
Diseases and Related Health Problems (ICD10) and in the fourth revised edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV-TR), High Functioning Autism Spectrum Disorder (HF-
ASD) is a disorder characterized by de�cits in social interaction, speci�c or repetitive patterns of
behaviors or interests and verbal or nonverbal communication di�culties in the absence of intellectual
disability or cognitive impairment (Intelligence Quotient > 70) (Ameli et al. 1988). Although HF-ASD is
often misdiagnosed or unrecognized and its prevalence is arguably underestimated, especially in adults,
its impact on subjects’ global functioning is often severe and symptoms commonly interfere with both
individuals’ and caregivers’ quality of life (Kamp-Becker et al. 2010; Grootscholten et al. 2018). Subjects
with HF-ASD have often di�culties interpreting what other people are thinking or feeling, understanding
and regulating their own emotions, interpreting others’ facial expressions, body language, or social cues
and maintaining the natural give-and-take of a conversation (Koyama et al. 2007). It is clear how these
di�culties might negatively in�uence the global functioning of individuals with HF-ASD, especially in
areas related to work activity and sociality where interpersonal interactions are required (Baldwin et al.
2014). The frequent lack of a proper diagnosis, along with the lack of speci�c support and services in the
areas of relationships, social care, community integration, education and employment often lead people
with HF-ASD to experience severe symptoms of anxiety when they are obliged to face social situations,
such as work environment (Bejerot et al. 2014). Concerning this aspect, research studies showed that
patients with HF-ASD perform better in environments where they can work alone with a high degree of
autonomy in a clearly de�ned and intellectually challenging job. In contrast, work settings that are highly
variable from day-to-day and require teamwork and interaction with colleagues are the most challenging
to secure or maintain for individuals with HF-ASD (Hensel 2017).

During the last three months most of the countries of the world has started to �ght their battle against
coronavirus disease 2019 (COVID-19) pandemic. The battle is arguably still ongoing and is not limited to
the physical consequences of the disease, but also included the psychological and social effects of the
pandemic itself and of its subsequent strict preventive measures ordered by government authorities to try
to contain the outbreak. Recent studies showed how levels of stress, anxiety and depression have greatly
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increased since the beginning of the outbreak, especially in elderly people, healthcare workers and
individuals with a preexistent psychiatric condition (Li et al. 2020, Wang et al. 2020, Moccia et al. 2020).
Moreover, people with intellectual disabilities and behavioral problems (such as individuals affected by
Autism Spectrum Disorder) struggle with respecting rules and habits that are not always understandable
for them, with the consequence of feeling more agitated and irritated (Chow et al. 2020; Eshraghi et al.
2020 Narzisi 2020). Local mental health services have rapidly reorganized themselves in order to
optimize care for people with and without a history of mental illness (D’Agostino et al. 2020). However, no
published research to date has explored the psychological impact of the COVID-19 outbreak and of its
subsequent lockdown in selected samples of subjects with psychiatric or neuropsychiatric conditions.
Aim of the present study was to assess the prevalence of speci�c psychiatric symptoms (stress, anxiety,
depression and symptoms related to post-traumatic stress disorder (PTSD)) across a sample of adult
subjects with HF-ASD during the �rst two months of COVID-19 pandemic in Italy, with respect to a sample
of healthy controls. We also explored some speci�c aspects of their psychological well-being through an
ad-hoc questionnaire designed for the study.

Methods
This study had a cross-sectional design and used a survey online to administer questionnaires to
subjects with HF-ASD and healthy controls (HC). Forty-�ve adult subjects with HF-ASD were recruited
from the tertiary level outpatient clinic of ASST Santi Paolo e Carlo, Presidio San Paolo in Milan. Subjects
with HF-ASD were diagnosed by a psychiatrist and a psychologist according to DSM-5 criteria (A.P.A.
2013). To further con�rm the diagnosis, all subjects underwent the Module 4 of the Autism Diagnostic
Observation Schedule – 2nd version (ADOS-2), Module 4 (Hus & Lord 2014), which is a reliable semi
structured diagnostic tool, based on interviewer’s clinical observation. Speci�cally, Module 4 is validated
for adults and adolescents with �uent language. Forty-�ve healthy controls were recruited amongst the
general population through a snowball sampling strategy. The HC “healthy state” was determined
through a speci�cally designed anamnestic interview, including questions on current medical history and
the administration of the clinical interview Structured Clinical Interview for DSM-5 (SCID-5) (First &
Williams, 2016). Exclusion criteria were: (i) age less than 18 years old; (ii) presence of intellectual
disabilities (Intelligence Quotient < 70), measured via the Wechsler Adult Intelligence Scale - Fourth
Edition (WAIS-IV) (Lang et al. 2015); (iii) psychotic disorders. Data collection took place between 4th May
and 8th May 2020. All participants signed an online written informed consent form before completing the
questionnaire. The study was approved and revised by the ASST Santi Paolo e Carlo Ethics Committee.
Through the online questionnaire, demographic information was collected including age, gender,
employment status and place of work before and during lockdown. The survey included the following
questionnaires: (i) The Depression, Anxiety and Stress Scale – 21 items (DASS-21), a validated self-report
questionnaire, assessing depressive and anxiety symptoms (Henry & Crawford 2005). A Total Score was
calculated as an index of general distress; moreover, the following three subscale scores were calculated:
Stress, Anxiety, and Depression. According to each subscale score, participants were labelled on a
severity scale. Speci�cally, the subscale Stress score was divided into 0-7 (normal), 8-9 (mild), 10-12
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(moderate), 13-16 (severe) and ≥17 (extremely severe); the subscale Anxiety score was divided into 0-3
(normal), 4-5 (mild), 6-7 (moderate), 8-9 (severe) and ≥10 (extremely severe); the subscale Depression
score was divided into 0-4 (normal), 5-6 (mild), 7-10 (moderate), 11-13 (severe) and ≥14 (extremely
severe).  (ii) The Impact of Event Scale-Revised (IES-R), a 22-item self-report scale that assesses
subjective distress caused by traumatic events (Christianson et al. 2012). The IES-R Total Score, obtained
by summing the answers to each item, was divided into 0–23 (normal), 24–32 (mild psychological
impact), 33–36 (moderate psychological impact), and >37 (severe psychological impact). Moreover, three
subscales were calculated, providing an indication of the level of distress experienced: Intrusion,
Avoidance and Hyperarousal; (iii) The Perceived Stress Scale (PSS), a 10-item validated instrument to
measure “the degree to which situations in one’s life are appraised as stressful” (Cohen et al. 1983). Each
item is rated on a 5-point Likert scale, ranging from 0 (never) to 4 (very often). Total scores range from 0
to 40, with higher scores indicating higher levels of perceived stress. Scores ranging from 0 to13 would be
considered low stress, from 14 to 26 moderate stress, from 27 to 40 high perceived stress. Participants
were also asked to complete an ad hoc questionnaire designed for the study including the following
questions to be answered on a 7-point Likert scale: (i) how tired did you feel when you arrived at the end
of your study/work day the month before the lockdown, on a scale from 1 to 7 (where 1 = not tired at all
and 7 = extremely tired)? (ii) how tired have you felt at the end of your study/work day since the lockdown
has started, on a scale from 1 to 7 (where 1 = not tired at all and 7 = extremely tired)? (iii) how much do
you think your lifestyle has changed since the lockdown has started, on a scale  from 1 to 7 (where 1 =
not changed at all and 7 = extremely changed)? (iv) how your psychological well-being has been
in�uenced by the measures  ordered by Italian authorities to contain the COVID-19 outbreak, which
implied a clear decrease in social interactions, on a scale from 1 to 7 (where 1 = I feel less comfortable
than before and 7 = I feel more comfortable than before)? (v) how much in the past two months did you
try to make contact again via social media or on the phone with people with whom you had not had
contact for several months or with whom you had lost contact, on a scale from 1 to 7 (where 1 = less
than before the lockdown, and 7 = more than before the lockdown)? From the above mentioned ad hoc
questiones we extrapolated the following variables: (i) Tiredness_pre lockdown; (ii) Tiredness_lockdown;
(iii) Lifestyle_lockdown; (iv) Psychological_wellbeing_lockdown; (v) Old contacts_lockdown.

Statistical analysis

Statistical analysis was performed using SPSS version 26 (Statistical Package for Social Science).

First, descriptive statistics were calculated for sociodemographic characteristics and for scales score.

T-test for independent sample was run to assess differences between groups at the sociodemographic
variables and at the psychometric assessment; degrees of freedom re�ect the Greenhouse-Geisser
correction where sphericity was violated, according to Levene’s test. Categorical variables were analysed
via Pearson Chi Square (χ2) test. Moreover, levels of tiredness before and during the lockdown were
analysed via Repeated Measure ANOVA, with “Tiredness” as within subject variable (two levels:
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Tiredness_pre lockdown and Tiredness_lockdown, as above) and “Group” as between subject factor. The
signi�cance level was set at α = 0.05, and all tests were 2-tailed.

Results
There was no signi�cant difference between the two groups in terms of age (t (88) = 0.919, p = 0.361)
and gender (χ2 (2) = 1.692, p = 0.429). In particular, in our sample, within the HF-ASD group 15 subjects
(33.3%) were female (ratio F : M = 1 : 1.93), and one participant per group declared a non-binary gender.
None of the participants was affected by COVID-19. Complete sociodemographic information is reported
in Table 1.

Signi�cant differences emerged between the two groups at the DASS-21 Total Score (t (59.24) = - 4.452, p
< 0.001) and at all the DASS-21 subscales: Stress (t (66.859) = -2.335, p = 0.023); Anxiety (t (58.791) = -
3.342, p = 0.001); and Depression (t (55.476) = - 5.763, p < 0.001), all with subjects with HF-ASD scoring
higher than HC.  Subjects with HF-ASD scored higher than HC also at the IES-R Total Score (t (62.209) = -
6.15, p = 0.004) and at all the IES-R subscales: Avoidance (t (72.699) = -5.888, p < 0.001); Intrusion (t
(55.789) = - 5.063, p < 0.001); and Hyperarousal (t (65.011) = - 5.441, p < 0.001).  Moreover, Subjects with
HF-ASD reported signi�cantly higher scores than HC at the PSS (t (71.019) = - 5.44), p < 0.001).

There was a signi�cant difference between groups at the following variables: (i) Lifestyle_lockdown (t
(88) = 2.606, p = 0.011), with HC reporting a higher perceived change of their lifestyle during the
lockdown, than individuals with HF-ASD; (ii) Psychological_wellbeing_lockdown (t (78.348) = - 5.544, p <
0.001), with individuals with HF-ASD reporting to feel more comfortable during the lockdown period, in
relation to the social distancing measures adopted by Italian authorities, with respect to HC; (iii) Old
contacts_lockdown (t (77.854) = 3.345, p = 0.001), with HC trying more often than individuals with HF-
ASD to contact old acquaintances during the lockdown period. Moreover, repeated measures ANOVA
showed that there was a signi�cant main effect of the within-subject variable Tiredness (F (1, 88) = 9.136,
p = 0.003), no main effect of Group (F (1, 88) = 2.234, p = 0.139), and a signi�cant Tiredness*Group
interaction effect (F (1, 88) = 5.64, p = 0.020): subjects with HF-ASD only reported to arrive at the end of
their study/work day signi�cantly less tired during the lockdown than during the month before the
lockdown (Figure 1).

Discussion And Conclusion
This study, designed to explore the prevalence of psychiatric symptoms and speci�c aspects of
psychological well-being across a sample of adult subjects with HF-ASD during the �rst two months of
COVID-19 pandemic in Italy, with respect to a sample of healthy controls, showed that subjects with HF-
ASD presented signi�cantly higher levels of stress, anxiety, depression and symptoms related to post-
traumatic stress disorder than healthy controls. This result is consistent with previous literature showing
that subjects with HF-ASD present signi�cantly higher rates of anxiety and depression than healthy
controls (Mattila et al. 2010). Moreover, higher levels of perceived stress have already been underlined in
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individuals with HF-ASD and seem to correlate with poorer quality of life (Bishop-Fitzpatrick et al. 2018).
Recently, also symptoms related to PTSD have been found to be higher in individuals with HF-ASD than
the general  population (Rumball et al. 2020). The higher prevalence of psychiatric symptoms in subjects
with HF-ASD might have multiple explanations: �rst, a biological vulnerability might predispose these
individuals to develop comorbid psychiatric symptoms; second, in some cases, anxiety and depression
might be part of the HF-ASD clinical phenotype itself and  might not be the expression of a separate
comorbid psychiatric disorder; third, environmental factors and stressful events, such as the lack of social
support or the elevated anxiety and stress levels among family members of subjects with HF-ASD, might
have a crucial role in the development of psychiatric symptoms (Mazzone et al. 2012). Thus, it is not
surprising that in the present study we found higher rates of depression, anxiety, stress and PTSD related
symptoms in a sample of HF-ASD than in a sample of healthy controls during the �rst two months of the
COVID-19 pandemic, an extraordinary event that might be considered a severe stressful event or even a
traumatic event. In fact, concerning this point, Mazzone et al recently showed that a broader range of life
events, such as bullying, bereavement, and traumas relating to mental health problems (e.g. breakdowns)
appear to be experienced as traumatic and may act as a catalyst for PTSD development in adults with
ASD (Mazzone et al. 2012). On the other hand, it is quite surprising that the rates of the explored
psychiatric symptoms in our sample of individuals with HF-ASD are not higher than the rates found in
previous studies which explored the same symptoms in individuals with HF-ASD independently from the
pandemic condition (Bishop-Fitzpatrick et al. 2018; Mattila et al. 2020; Mazzone et al. 2012; Rumball et al
2020). As recent studies found in the general population (Gao et al. 2020; Zhang et al. 2020), in fact, we
would have expected a higher prevalence of these symptoms also in individuals with HF-ASD during the
outbreak and lockdown period, when compared to pre-epidemic rates. To try to explain this discrepancy,
the results obtained through the ad hoc questionnaire administered to our sample of participants,
exploring speci�c aspects of psychological well-being, might help. In fact, our data also showed that
individuals with HF-ASD, with respect to healthy controls, reported to feel subjectively more comfortable
during the lockdown period than before, in relation to the social distancing measures ordered by Italian
authorities to contain the COVID-19 outbreak, which implied a clear decrease in social interactions (e.g.
�nding fewer people on the street or in the supermarket, hearing less tra�c noise, implementing smart
working, etc.). Moreover, subjects with HF-ASD, but not HC, reported to arrive at the end of their
study/work day signi�cantly less tired during the lockdown than during the month before the lockdown
(Figure 1). These data are intriguing, since they seem to show that subjects with HF-ASD, with respect to
healthy controls, somehow bene�t from the lockdown, in terms of feeling more comfortable with the
social distancing measures and feeling less tired than before the lockdown at the end of the day.  This
result, along with the fact that we did not �nd an increased prevalence of psychiatric symptoms in
subjects with HF-ASD during the lockdown period when compared to results of studies conducted in pre-
epidemic times, might be explained by some intrinsic clinical features of the HF-ASD itself, such as the
di�culty in social interaction and the feeling of perceiving themselves as different from the  majority of
other people. In this view, the lockdown might represent a situation where subjects with HF-ASD manage
to represent themselves as more similar to others, experiencing the same situation and facing the same
di�culties. They might even be able to handle social isolation and social distancing better than the
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general population because they have often had to deal with social isolation during their entire lives
(Barendse et al. 2018). This hypothesis is further corroborated by the fact that subjects with HF-ASD
reported a lower perceived change of their lifestyle during the lockdown than HC and they tried less often
than HC to contact old acquaintances during the lockdown period.

This study has the following limitations; �rst, although we compared our results with the ones of previous
studies assessing the prevalence of psychiatric symptoms in other samples of patients with HF-ASD in
pre-epidemic times, we did not have a pre-lockdown psychometric assessment of our own sample;
second, the use of an online survey did not allow to explain study objectives directly and to debrief the
participants.

In conclusion, our study showed subjects with HF-ASD to have higher rates of depression, anxiety, stress
and symptoms related to PTSD than the general population during the �rst two months of COVID-19
pandemic in Italy. However, the prevalence of these symptoms in subjects with HF-ASD was not higher
than the one found in previous studies assessing the same symptoms in subjects with HF-ASD before the
pandemic. Moreover, subjects with HF-ASD, with respect to healthy controls, reported to feel subjectively
more comfortable during the lockdown period than before, in relation to the social distancing measures,
and to arrive at the end of their study/work day signi�cantly less tired during the lockdown than during
the month before the lockdown.
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HF-ASD HC p

Age, mean (SD) 37.5
(13.2)

40.2
(14.7)

0.361

gender, N (%) M 29
(64.4)

23
(51.1)

0.429

F 15
(33.3)

21
(46.7)

Non binary 1 (2.2) 1 (2.2)
ADOS-2 Communication, mean (SD) 4.4

(2.1)
N/A N/A

ADOS-2 Reciprocal social interaction, mean (SD) 7.9
(3.4)

N/A N/A

ADOS-2 Imagination/Creativity, mean (SD) 1.5
(0.7)

N/A N/A

ADOS-2 Stereotyped behaviours and restricted
interests, mean (SD)

1.3
(1.1)

N/A N/A

ADOS-2 Social communication Total, mean (SD) 12.2
(4.9)

N/A N/A

Activity_before_lockdown,
N (%)

High school student,  2 (4.4) 1 (2.2) N/A
University student,  9 (20) 2 (4.4)
Working mostly away
from home, 

22
(48.9)

27 (60)

Working mostly from
home, 

7 (15.6) 8 (17.8)

Unoccupied 4 (8.9) 3 (6.7)
Retired 1 (2.2) 4 (8.9)

Activity_lockdown, N (%) Working mostly away
from home,

5 (11.1) 3 (6.7) N/A

 Working mostly from
home, 

29
(64.4)

34
(75.6)

Unoccupied 11
(24.4)

8 (17.8)

Tiredness_pre lockdown, mean (SD) 5.1
(1.6)

4.1
(1.6)

0.003 (main
effect)

Tiredness_lockdown, mean (SD) 4 (2) 4 (1.8)
Lifestyle_lockdown, mean (SD) 4.6

(1.7)
5.4

(1.4)
0.011

Psychological_wellbeing_lockdown, mean (SD) 4.7
(1.9)

2.8
(1.3)

< 0.001

Old contacts_lockdown, mean (SD) 3.6
(1.8)

4.6
(1.2)

0.001

DASS-21 Total Score, mean (SD) 19.3
(13.9)

9.2
(5.9)

< 0.001

DASS-21 Stress, mean (SD) 7.6
(5.5)

5.4
(2.9)

0.023

DASS-21 Stress, N (%) Normal 26
(57.8)

34
(75.6)

N/A

  Mild 4 (8.9) 8 (17.8)
  Moderate 8 (17.8) 3 (6.7)
  Severe 3 (6.7) 0
  Extremely severe 4 (8.9) 0
DASS-21 Anxiety, mean (SD) 3.5

(4.2)
1.2

(1.7)
0.001

DASS-21 Anxiety, N (%) Normal 30 39 N/A
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(66.7) (86.7)
  Mild 5 (11.1) 5 (11.1)
  Moderate 3 (6.7) 1 (2.2)
  Severe 3 (6.7) 0
  Extremely severe 4 (8.9) 0
DASS-21 Depression, mean (SD) 8.2

(6.1)
2.6

(2.2)
< 0.001

DASS-21 Depression, N
(%)

Normal 15
(33.3)

38
(84.4)

N/A

  Mild 6 (13.3) 2 (4.4)
  Moderate 10

(22.2)
5 (11.1)

  Severe 2 (6.7) 0
  Extremely severe 11

(24.4)
0

IES-R Total Score, mean (SD) 25.7
(16.4)

9.1
(7.6)

0.004

IES-R Total Score, N (%) Normal 23
(51.1)

42
(93.3)

N/A

  Mild psychological impact 4 (8.9) 2 (4.4)
  Moderate psychological

impact
4 (8.9) 1 (2.2)

  Severe psychological
impact

14
(31.1)

0

IES-R Avoidance, mean (SD) 1.1
(0.7)

0.4
(0.4)

< 0.001

IES-R Intrusion, mean (SD) 1.1
(0.9)

0.4
(0.3)

< 0.001

IES-R Hyperarousal, mean (SD) 1.3
(0.9)

0.5
(0.4)

< 0.001

PSS, mean (SD) 22.3
(8.1)

14.6
(4.7)

< 0.001

PSS, N (%) Low stress 6 (13.3) 18 (40) N/A
  Moderate stress 27 (60) 27 (60)
  High stress 12

(26.7)
0

Table 1. Sociodemographic and psychometric data for HF-ASD and HC. Abbreviations: ADOS-2 = Autism
Diagnostic Observation Schedule – 2nd version, DASS-21 = Depression, Anxiety and Stress Scale – 21
items; HF-ASD = High Functioning Autism Spectrum; HC = Healthy controls; IES-R = Impact of Event
Scale-Revised; N = Numerosity; PSS = Perceived Stress Scale; SD = Standard Deviation; N/A = Not
Applicable
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Figures

Figure 1

Self-rated levels of tiredness before and during lockdown, reported by subjects with HF-ASD and HC.
Abbreviations: HF-ASD = High Functioning Autism Spectrum Disorder; HC = Healthy controls.


