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ARTICLE INFO ABSTRACT

Keywords: The current study examined the impact of the lockdown due to the Covid-19 disease on mood state and be-
Covid-19 haviours of children and adolescents with ADHD. Nine hundred ninety-two parents of children and adolescents
L?deown with ADHD filled out an anonymous online survey through the ADHD family association website. The survey
Dlmes,s . . . investigated the degree of severity of six emotional and mood states (sadness, boredom, little enjoyment/interest,
Attention deficit hyperactivity/impulsivity L . ¥ . . . .

disorder irritability, temper tantrums, anxiety) and five disrupted behaviours (verbal and physical aggression, argument,
Mood state opposition, restlessness) based on their frequency/week (absent; low: 1-2 days/week; moderate: 3-4 days/week;

severe: 5-7 days/week) before and during the lockdown. Important fluctuations were found in all dimensions
during the lockdown independently by the severity degree. Subjects with previous low severity degree of these
behaviors significantly worsened in almost all dimensions during the lockdown. On the contrary, ADHD patients
with moderate and severe degree showed important improvement during the lockdown. Little enjoyment/in-
terests and boredom resulted the dimensions more strongly affected by the condition of restriction, overall in
children. Children vs. adolescents showed substantially similar trend but the former resulted significantly more
vulnerable to emotive changes. The results provided both the individuation of domains affected, and the indirect

Behavioral problems

benefits produced by restriction condition.

1. Introduction

The confinement due to the Covid-19 disease has represented a great
challenge for children and adolescent of the entire world because it
required a sudden adaptive change in daily lifestyle caused by imposed
restrictions within familiar context. Italy is one of the major COVID-19
hotspots; to prevent disease spread, the lockdown started on March 9,
2020 until May 18 (seventy-one days) forcing people into home
confinement and imposed restrictions on the movement of individuals in
the entire national territory; but some restriction continued until June
15. The lockdown on the entire Italian territory was total and the pop-
ulation adhered very well to the confinement rules.

The interruption of social relationships, a reduction of physical ac-
tivities as well as the academic and normal working activities, has
caused important disruptions of family routines, with alteration of
circadian rhythm (Cellini et al., 2020) and eating habits (Pietrobelli
et al., 2020) in all the countries affected by Covid-19. This unfavorable
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change has negatively affected mental health of the general population,
especially of children and adolescents. Recent studies have shown an
increase of irritability due to the prolonged boredom times in the gen-
eral population with rapid swing of mood as well as behavioural prob-
lems. (Wang et al., 2020; Cao et al., 2020).

Children and adolescents with attention deficit hyperactivity disor-
ders (ADHD) might be potentially vulnerable to the distress caused by
lockdown due to Covid-19 and the European ADHD Guidelines Group
alerted for ADHD management during the pandemic period, high-
lighting this investigation as a field of high priority.

ADHD patients have intolerance for uncertainty, and they face dif-
ficulties in following instructions and understanding the complexity of
the pandemic situation. Cortese et al., 2020, reported that the enforced
condition at home and the unfriendly environment, altering their reg-
ular routine, could increase the chances of more severe hyperactivity
and impulsive behaviors causing difficulty for the caregivers to engage
these children in meaningful activities.
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Some studies confirmed the worsening of ADHD symptoms (Zhang
et al., 2020), but, on the other hand, other authors reported improve-
ments in restlessness and in the length of time of study in relation to a
decrease of distress created by rhythm imposed of scholastic activities
(Bobo et al., 2020). The authors stated that intra familiar environmental
enforced condition could lead to a relaxation overall for children and
adolescents with ADHD that experienced several external stressors.

Studies performed on general population of children and adolescents
showed that the pandemic and lockdown had a great impact on emotion
and social relationships (Jiao et al., 2020; Lee, 2020). Nevertheless, the
understanding of the effect created by lockdown on behavioural and
emotional-mood domains in children and adolescents with ADHD poses
great challenges based on the following considerations. First, negative
mood and behavioural impairment are often expressed by most patients
with ADHD with different degrees of severity, independently by the
distress caused by Covid-19; as a consequence, we might expect that the
impact of confinement on ADHD patients, will be defined by the changes
in severity degree with respect to the previous status. Second, consid-
ering that the general functioning of children with ADHD is highly
dependent on environmental context (Purper-Ouakil et al., 2004), we
could expect that children and adolescents emotional- mood and
behavioral variations during Covid-19 could represent a critical indi-
cator of the change with respect to previous lifestyle.

Therefore, the aim of the study is to examine the effect of lockdown
on children and adolescents with ADHD based on the changes in severity
degree of their emotional-mood state and behaviours with respect to
previous condition, and to individuate which ADHD patients will result
mostly vulnerable to the restriction condition.

2. Methods
2.1. Subjects

An anonymous online survey to be completed by parents was
appointed for the study in order to evaluate the effect of the lockdown on
emotional-mood states and behaviours of children and adolescents with
ADHD. All parents were informed of the survey through the National
ADHD Family Association website, for a limited time window (from
June 4 to June 21, 2020), targeting patients with ADHD from 5 to 18
years old. The families were in total and partial lockdown for 88 days at
the time of the survey.

Before accessing the survey, parents were asked to read the written
consent form and to agree to participate in the study. Informed consent
represented an obligate field for advancing to the compilation of the
questionnaire.

A total of 992 participants (M = 847 (85.4%); F= 145(14.6%) mean
age 11.52, S.D .3.17) completed the survey and none of them were
excluded.

All ADHD patients were followed and diagnosed by a child and
adolescent psychiatrist of the Child and Adolescent Mental Health Ser-
vices before the survey and the parents provided this information since
they were registered in the National ADHD Family Association with a
certified ADHD diagnosis. The Italian child and adolescent psychiatrists
follow the ADHD Italian guidelines (that reflect international guidelines
of the American Academy of Child and Adolescent Psychiatry) for
clinical diagnosis and the obligatory protocol of the Italian Superior
Health Institute.

The total sample is to be considered as representative for the entire
Italian territory with the participation of all regions, 20 metropolitan
cities and 78.3% (72/92) Italian provinces. Data reported in this study
were part of a wider research project designed with multiple purposes
regarding the psychological impact of home confinement in Italy. There
was no monetary or credit compensation for participating in the study.
The study was approved by the Ethics Committee of the Department of
Developmental and Social Psychology Sapienza University and was con-
ducted in accordance with the Declaration of Helsinki (October 2008).
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2.2. Procedures

The questionnaire relative to this study included 11 items indicative
of most common negative emotional/mood (sadness, boredom, little
enjoyment/interest, irritability, temper tantrums, anxiety) and disrup-
tive behavioral problems (verbal and physical aggression, argument,
disobedience/opposition, restlessness). We selected 11 questions and
format of the items among emotional and behavioural dimensions of
validated Italian version of Child Behavior Checklist (CBCL) 6-18
questionnaire (Achenbach and Rescorla, 2000; Frigerio, 2001). We
choose these 11 items as the most appropriate to evaluate the psycho-
logical and behavioral effect of confinement condition in children and
adolescents.

Parents were requested to choose a single response defining severity
degree based on the frequency per week by which their children/ado-
lescents expressed each behavioural and emotional-mood dimension
(1-2 time/week (low degree); 3-4 time/week (moderate degree); 5-7
time/week (severe degree), absent) before and during the confinement
for Covid-19 (Table 1).

For the transitory period of the confinement (two months in Italy),
we have considered that the expression of these problems in terms of
frequency/week could be easier for parents in order to evaluate the
severity parameter.

3. Statistical analyses

The responses of parents in the single question were modified in
categorical variables (1= yes-0 =no) for each of the selected evaluation
of severity degree. In order to identify which dimensions increased or
decreased in severity under restriction, or which dimensions, not present
before the lockdown, were expressed with one of three defined severity
degree only during the lockdown (ODL), we have recoded the data of
each participant on the base of severity changes with respect to previous
condition.

McNemar nonparametric chi square test for dependent samples was
performed to compare: 1) each emotional-behavioural dimension with
the same severity degree “before-during” lockdown; 2) worsening vs.
improvement during the lockdown. Chi square was performed to
compare children vs. adolescents on each mood and behavioural
dimension.

Statistical significance is set at a nominal two-tail P<.05, unless
otherwise specified. Statistical analyses were conducted using SPSS
software release 17.0 (SPSS INC, Chicago, Illinois).

Table 1

Survey on emotional-mood and behavioral changes.

Which emotional state and behavioral problems shows your son/daughter
before and during the lockdown Covid-19? Sign only one for row.

Mood-behavioral dimensions 1-2 times/ 3-4 times/ 5-7 times/ NO
week week week

He/she shows restlessness O O O O

He/she shows boredom O O O O

He/she shows irritability O O O O

He/she shows Temper tantrum O O O O

He/she argues polemically with ] O O O
parents

He/she is sad O O O O

He/she shows little enjoyment/ [ O O O
interest in activities

He/she shows anxiety O Oa O O

He/she shows oppositional O O O O
behaviors

He/she shows verbally O O O O
aggression

He/she shows physically O O O O
aggression

The questions were repeated in two separated items.
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3.1. Results

The sample was composed by 528 children [441 M (83.5%); 87 F
(16.5%); age range 5-11.11 years; mean age 9.06 y, S.D. 1.63] and 464
adolescents [406 M (87.5%); 58 F (12.5%); age range 12-17.11 years;
mean age 14.33 y, S.D.1.92]. No significant gender difference between
two age groups was found (y*=3.130; p=.077).

Family economic status of the whole sample was high in 3%, middle
in 75.2% and low in 21.8%. Mothers were the main compiler of the
survey (88.6%).

As for the education level the majority of participants have a grad-
uate (29%) or high school degree (52.6%); middle school was repre-
sented in 17.9% and elementary school in 0.5%. Moreover, the family
composition was reported as follows: parents with one offspring mem-
ber: 31.3%; parents with two offspring members: 51.9%; parents with
three offspring members: 13.3%; parents with four or more offspring
members: 3.5%.

Parents reported that 441 ADHD patients were taking medication,
while 551 did not take medication before and during the lockdown.

3.1.1. Changes in frequency of each emotional mood and behavioural
domain before and during the lockdown

During the lockdown we observed a significant decreased frequency
of mood and behavioural problems expressed with low severity degree
in both children and adolescents, with the exception of little enjoyment/
interest in children and physical aggression in adolescents (Table 2). In
parallel, under restriction, we found an increase in frequency of the
boredom, in temper tantrums and little enjoyment/interest domains
expressed with moderate severity degree in both ADHD age groups;
moreover, children also showed an increase in percentage of sadness and
adolescents in physical aggression. No significant differences were
found in both age groups in restlessness, opposition, verbal aggression,
argument, irritability and anxiety dimensions.

During the lockdown, children and adolescents with ADHD with high
severity degree showed a different trend: we found in children an in-
crease in percentage in almost all dimensions with the exception of
restlessness and opposition while in adolescents we observed an
increased percentage only in boredom, temper tantrums, little enjoy-
ment/interest and argument.

3.1.2. Changes in severity degree of emotional - mood and behaviours
dimensions during the lockdown

Children and adolescents with ADHD with previously low severity
degree showed the lowest percentage of stability (no change) before-
during the lockdown with significant fluctuations toward moderate
and severe degree in all the dimensions, mainly in boredom, temper
tantrums, little enjoyment/interest, argument, restlessness, irritability
and sadness (Fig. 1). During the lockdown, these fluctuations contribute
to explain either the decrease or the increase of frequencies in examined
domains in ADHD patients with low and with high severity degrees,
observed in the comparative analyses in Table 2. Moreover, we found a
percentage > 20% of children and/or adolescents with ADHD that
started to express little enjoyment/interest and physical aggression, and
sadness and boredom with low severity degree during the lockdown
(Fig. 1).

Children and adolescents with ADHD with moderate degree showed
more stability (no change) before-during the lockdown; nevertheless, we
also registered a change toward the lower severity degree in all the di-
mensions with the exception of boredom among children. Moreover, we
continued to find a percentage around 20% of children and/or adoles-
cents that, during the lockdown, started to express boredom, sadness,
argument and overall little enjoyment/interest with moderate severity
degree (Fig. 2).

Children and adolescents with high severity degree reported the
major stability before-during lockdown with rates between 52% and
72% in boredom, temper tantrum, restlessness oppositional and verbal
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aggression and, in physical and verbal aggression behaviours among
children and adolescents respectively. In parallel, in children and ado-
lescents that have a severe degree, only during the lockdown (ODL), we
observed a trend toward a lower severity in all dimensions but boredom,
little enjoyment/interest and, only among children, sadness (Fig. 3).

When we compared worsening and improvement relative to each
domain during the lockdown, children and adolescents with previous
low severity degree, showed significant worsening in almost all
dimension with exception of anxiety and, only among adolescents, of
sadness. In particular, boredom and little enjoyment/interest and
temper tantrum and irritability showed a difference in percentage be-
tween worsening-improvement > 30% until 50% in both age groups.
Moreover, a difference in percentage >30% was found in sadness and
restlessness and verbal aggression among children and in argument
among adolescents (Table 3). Under restriction, children and adoles-
cents with previous moderate severity expression continued to report
high rates of worsening in boredom and little enjoyment/interest,
although with significant values only among children. Moreover, ado-
lescents showed significant higher rates of improvement in restlessness
and irritability.

Children and adolescents with previous severe degree, during the
lockdown, showed a significant improvement in opposition, restlessness
irritability and argument; however, they continued to report higher
rates of worsening in little enjoyment/ interest and equivalent rates of
worsening-improvements in boredom.

Inter-ADHD age groups comparison showed a significant difference
in sadness among children with low severity degree while those with
moderate degree reported high percentage in boredom and temper
tantrum and irritability than adolescents.

4. Discussion

The current study in ADHD patients, aimed to examine the impact of
the lockdown on emotional-mood and behavioural domains based on
changes in severity degree with respect to previous condition and to
individuate ADHD patients who resulted more vulnerable to lockdown
experience.

During the lockdown, a first evidence of the study consists in finding
different profiles of the emotional-mood states and behavioural di-
mensions among ADHD patients with distinct severity degree. These
differences were found either in the percentage of stability of degree
before-during the lockdown than in the changes. During the lockdown,
ADHD with low severity degree in the mood-behavioral domains
showed the least before-during stability, the largest scale of fluctuation
and significant worsening in almost examined domains. The under-
standing of this general worsening would require further investigations,
although emotional lability and mood instability, and adaptive dis-
functioning are closely associated and common features reported
among ADHD patients (Anastopoulos et al., 2011; Barkley andFischer,
2010; Brotman et al., 2006; Sobansky et al., 2010).

Because similar results were reported in Lee et al. (2020) study on
children and adolescents during the lockdown, it is presumable that the
sudden interruption of friendly relationships or of the opportunities of
pleasant activities, in patients with lower dis-functioning, could have
caused a critical adaptation problem with consequent outbreaks of
emotional-mood status and of the behaviours. In general, these results
support the consideration that excessive and rapid changes, in affecti-
ve-motivation-arousal, and/or behaviors represent a critical expression
of distress to environmental mismatch independently by age and by
mental health state.

Conversely, ADHD patients with high and moderate severity degree,
although maintained a higher stability of their severity degree before
and during the lockdown, showed important rates of improvement in
several emotional mood and behavioural dimensions. Due to fact that
similar results were found in both age ADHD groups, they suggest that
the restriction could have represented, for some children, a protective



Table 2
Comparison of emotional-behavioral dimensions expressed with the same severity degree before and during lockdown in children and adolescents with ADHD.
Low Low Low Low Moderate Moderate Moderate Moderate Severe Severe Severe D Severe
Before Before During During Before Before During During Before Before During uring
NO YES NO YES 7 P NO YES NO YES 7 P NO YES NO YES 7 P
Boredom 377 151 446 82 28.720 .000 410 118 349 179 (33.9 21.053 .000 447 81 377 151 44.226 .000
(71.4%) (28.6%) (84.5%) (15.5%) (77.7%) (22.3%) (66.1%) (84.7%) (15.3%) (71.4%) (28.6%)
345 119 384 80 10.090 .000 367 97 316 148 20.325 .000 400 64/ 366 98 16.500 .000
(74.4%) (25.6%) (82.8%) (17.2%) (79.1%) (20.9%) (68.1%) (31.9%) (86.2%) 13.8%) (78.9%) (21.2%)
Temper 382 146 439 89 21.930 .000 427 101 397 131 5.760 .016 474 54 446 82 13.500 .000
tantrum (72.3%) (27.7%) (83.1%) (16.9%) (80.9%) (19.1%) (75.2%) (24.8%) (89.8%) (10.2%) (84.5%) (15.5%)
326 138 381 83 24.009 .000 387 77 357 107 8.087 .004 433 31 419 45 4.447 .035
(70.3%) (29.7%) (82.1%) (17.9%) (83.4%) (16.6%) (76.9%) (23.1%) (93.3%) (6.7%) (90.3%) (9.7%)
Sadness 421 107 462 66 12.800 .000 489 39 (7.4%) 454 (86%) 74 (14%) 15.413 .000 518 10 497 31 14.205 .000
(79.7%) (20.3%) (87.5%) (12.5%) (92.6%) (98.1%) (1.9%) (94.1%) (5.9%)
368 96 409 55 18.824 .000 409 55 397 67 2.017 .156 450 14 (3%) 445 19 .359*
(79.3%) (20.7%) (88.1%) (11.9%) (88.1%) (11.9%) (85.6%) (14.4%) (97.0%) (95.9%) (4.1%)
Little enjoy/ 440 88 460 68 3.167 .075 482 46 (8.7%) 423 105 32.038 .000 509 19 472 56 24.453 .000
interest (83.3%) (16.7%) (87.1%) (12.9%) (91.3%) (80.1%) (19.9%) (96.4%) (3.6%) (89.4%) (10.6%)
389 75 411 53 5.128 .024 413 51 386 78 7.429 .006 443 21 (4.5 427 37 (8%) 6.618 .010
(83.8%) (16.2%) (88.6%) (11.4%) (89.0%) (11.0%) (83.2%) (16.8%) (95.5%) (92%)
Restlessness 387 141 431 97 12.006 .001 343 (65%) 185 (35%) 339 189 .052 .819 413 115 398 130 2.613 .106
(73.3%) (26.7%) (81.6%) (18.4%) (64.2%) (35.8%) (78.2%) (21.8%) (75.4%) (24.6%)
320 144 350 114 5.128 .024 330 (71%) 134 327 137 .030 .862 397 67 393 71 155 .694
(69%) (31%) (75.4%) (24.6%) (28.9%) (70.5%) (29.5%) (85.6%) (14.4%) (84.7%) (15.3%)
Opposition 425 103 451 77 6.010 .014 389 139 394 134 139 .709 426 102 415 113 1.887 .170
(80.5%) (19.5%) (85.5%) (14.6%) (73.7%) (26.3%) (74.6%) (25.4%) (80.7%) (19.3%) (78.6%) (21.4%)
361 103 398 66 12.832 .000 353 111 347 117 227 .634 395 69 389 75 .500 .480
(77.1%) (22.2%) (85.8%) (14.2%) (76.1%) (23.9%) (74.8%) (25.2%) (85.1%) (14.9%) (83.8%) (16.2%)
Irritability 374 154 436 92 24.162 .000 368 160 361 167 .203 .652 447 81 424 104 6.817 .009
(70.8%) (29.2%) (82.6%) (17.4%) (69.7%) (30.3%) (68.4%) (31.6%) (84.7%) (15.3%) (80.3%) (19.7%)
310 154 354 110 11.556 .001 346 118 345 119 .000 1.00 411 53 397 67 2.914 .088
(66.8%) (33.2%) (76.3%) (23.7%) (74.6%) (25.4%) (74.8%) (25.6%) (88.6%) (11.4%) (85.6%) (14.4%)
Anxiety 427 101 468 60 18.391 .000 438 (83%) 90 (17%) 434 94 .094 .759 498 30 477 51 8.889 .003
(80.9%) (19.1%) (88.6%) (11.4%) (82.2%) (17.8%) (94.3%) (5.7%) (90.3%) (9.7%)
363 101 403 61 15.210 .000 382 82 391 73 .810 .368 435 29 (6%) 425 39 2.382 123
(78.2%) (20.7%) (86.9%) (13.1%) (82.3%) (17.2%) (84.3%) (15.7%) (93.8%) (91.6%) (8.4%)
Verbal 442 86 468 60 7.813 .005 434 94 436 92 .013 911 483 45 466 62 5.224 .022
aggression (83.7%) (16.3%) (88.6%) (11.4%) (82.2%) (17.8%) (82.6%) (17.4%) (91.5%) (8.5%) (88.3%) (11.7%)
371 93 401 63 10.782 .001 380 84 374 90 321 571 428 36 417 47 3.226 .072
(80%) (20%) (86.4%) (13.6%) (81.9%) (18.1%) (80.6%) (19.4%) (92.2%) (7.8%) (89.9%) (10.1%)
Argument 400 128 445 83 11.877 .000 388 140 370 158 1.389 .239 452 76 418 110 7.669 .006
(75.8%) (24.2%) (84.3%) (15.7%) (73.5%) (26.5%) (70.1%) (29.9%) (85.6%) (14.4%) (79.2%) (20.8%)
329 135 380 84 15.528 .000 326 138 335 129 .362 .548 403 61 367 97 10.560 .001
(70.9%) (29.1%) (81.9%) (18.1%) (70.3%) (29.7%) (72.2%) (27.8%) (86.9%) (13.1%) (79.1%) (20.9%)
Physical 442 86 462 66 4.628 .031 481 47 (8.9%) 473 55 .875 .350 505 23 492 36 011+
aggression (83.7%) (16.3%) (87.5%) (12.5%) (91.1%) (89.6%) (10.4%) (95.6%) (4.4%) (93.2%) (6.8%)
403 61 405 59 .019 .890 436 (94%) 28 (6%) 422 42 (9.1%) 4.694 .030 453 11 457 7 (1.5%) .388*
(86.9%) (13.1%) (87.3%) (12.7%) (90.9%) (97.6%) (2.4%) (98.5%)

" using binomial distribution C=children; A= adolescents.
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Fig. 2. Changes in children and adolescents with moderate severity degree. % of Children (C) and Adolescents (A) with previous moderate degree that maintained
(no change), increased or lowered their severity degree or started to express emotional-behavioural problems with moderate severity degree (ODL) during lockdown.

condition from common social stressors, such as fewer friendships,
bullying, victimization, and rejection of peers (Hoza, 2007; Nijmeijer
et al., 2008) or school time constraints (Bobo et al., 2020; Chawal et al.,
2020). The findings, in confirming the strong relationship between
severity degree and stability of behavioural impairment, highlighted
that these ADHD patients are improvable when environmental context is
more flexible and responsive.

Our results are consistent with those of Zhang et al. (2020), that
reported significant relationship between improvements in the online
study at home with longer time of study and a decrease of ADHD

symptoms.

To a closer exam relative to each domain, the findings highlighted
that, the lockdown has overall caused, in both age groups, a worsening
of boredom, in particular among ADHD patients with low and moderate
severity, and of the enjoyment/interest, independently by severity de-
gree, although with significant results exclusively among children. The
first finding was expected because boredom is closely linked to ADHD
condition, susceptible to important fluctuations as well as a critical
hallmark of distress caused by environmental condition. The results are
consistent with previous studies (Zhang et al., 2020), that reported a
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Fig. 3. Changes in children and adolescents with high severity degree. % of Children (C) and Adolescents (A) with previous high severity degree that maintained (no
change), lowered their severity degree or started to express affective-behavioural problems with severe degree (ODL) during lockdown.

positive association between negative mood states and worsening of
ADHD symptoms during the lockdown. Nevertheless, the co-occurrence
of boredom and little enjoyment/interest in activities oriented versus a
closer relation to lockdown condition. It is reported that the lockdown
has caused a significant increased difficulty in keeping track of time
(Cellini et al., 2020) providing prolonged boredom times (Cao et al.,
2020; Wang et al., 2020).

The psychological perception of the time is usually marked by the
duration of the activities, by the variability of information and stimu-
lations, by dynamic environments and contextual changes. In agreement
with our findings, it is well documented that the reduction of pace of
time promotes an increase of boredom and of the under-motivation
state, sometime associated to a general decrease of well-being reflect-
ing on adaptive behaviors. (DanZakai, 2014). The high percentage of
ADHD in both age groups that, only during the lockdown, showed
boredom and little enjoyment/interest, confirms these domains as the
most affected by the restriction. In particular, among children, little
enjoyment/interest was the only mood dimension that significantly
worsened independently by severity degree. Conversely, despite the risk
of Covid-19 infection and according with some studies (Bobo et al.,
2020), ADHD patients didn’t result particularly affected by anxiety in
both age group and, independently by severity degree, showed equiva-
lent rates between worsening and improving. With the exception of
ADHD patients with low severity degree, we registered the highest rates
in stability degree before-during the lockdown in physical and verbal
aggression, oppositional behaviours, and restlessness and an important
percentage of patients of both age groups that started to express argu-
ment with significant severity parameters, during the lockdown. Ac-
cording with other studies (Bobo et al., 2020), our findings confirmed
that the condition of restriction could promote conflict within family
environment.

To a general examination, the trend of worsening and improving was
substantially similar in both age groups, although children resulted
more susceptible to mood fluctuations than adolescents did. It is well
documented that ADHD patients showed less flexibility in the use of
coping strategies for dealing with stressful situations than control sub-
jects as shown by Babb et al. (2010). The same authors reported a higher
coping flexibility in older (10-11 years) vs. younger (7-8 years) typi-
cally developing children while this difference was not found in ADHD

children with the same age. Since studies show a developmental delay of
brain areas implied in the executive functioning among children with
ADHD (Shaw et al., 2007) we can assume that the difference in coping
flexibility might become evident at later ages. Therefore, the mood
patterns differences found between children and adolescents with ADHD
in our sample could be linked to the higher flexibility of adolescents in
the use of emotional coping strategies.

Considering the representativeness of the sample, these findings
represent an important goal of the study, in defining ADHD emotional-
mood and behavioural responses to distress caused lockdown.

5. Conclusion

The current approach provided a punctual individuation of domains
affected and the indirect benefits produced by restriction condition in
children and adolescents with ADHD. In view of reinstatement of regular
routine, the major challenge after the pandemic will be to deal with its
sequelae, also considering the risk of going back to previous severity
condition in patients that improved during the lockdown.

Moreover, it is our opinion that these findings could provide impli-
cation for the clinical practice and interventions independently from the
specific aim of the study.

The current study has some limitations that must be acknowledged.
Although the survey was conducted after few days the end of lockdown
and in condition of ongoing yet restriction, we cannot exclude a memory
bias of the parents. We have not evaluated the relationship between
impairment of the examined domains and ADHD severity, focusing on
the problems reported as most concerning for parents. Moreover, we did
not examine the relationship with the medication status, since parents
did not answer to a specific question about the access to medication
during the lockdown. Another limitation is that we did not include the
ADHD diagnosis of parents as covariate/confounder in our analyses.
Finally, considering the richness of the survey, we decided to select 11
items of the CBCL, as the most appropriate to evaluate the psychological
and behavioral effect of confinement condition, in order to ensure the
best return rate.

Future extensions of the present study will allow to uncover the re-
lationships with acute stress symptoms, with the comorbidity profiles of
the ADHD patients, as well strategies adopted by parents to manage the



Table 3
Comparison of worsening and improving within and between children and adolescents during the lockdown.
Previous low severity degree Children vs. Previous moderate severity degree Children vs. Previous high severity degree Children vs.
adolescents adolescents adolescents
Improving WorseningN > P 7 P ImprovingN Worsening ;> P 7 P Improving Worsening 7 p 7 p
N (%) (%) (%) N (%) N (%) N (%)
Boredom C 17 (9.5%) 127 (70.5%) 82.507 .000 112 .946 20 (12.4%) 79 (48.7%) 33.980 .000 10.338 .006 18 (18.2%) 18 (18.2%) .000 1.000 .025 .988
A 16 (10.5%) 108 (71%) 66.782 .000 25 (19.9%) 40 (31.7%) 3.015 .082 16 (20.2%) 15 (19%) .000 1.000
Temper C 29 (17.5%) 91 (54.8%) 31.008 .000 .093 .955 37 (29.4%) 46 (36.5%) 771 .380 8.789 .012 13 (22.4%) 4 (6.9%) .049* .050 975
tantrums A 27 (17%) 82 (51.6%) 26.752 .000 24 (28.2%) 21 (24.7%) .089 .766 12 (34.3%) 4 (11.4%) .077*
Sadness C 30 (21.6%) 85 (61.1%) 25.357 .000 12.934 .002 17 (32.1%) 17 (32.1%) .000 1.000 .873 .646 2 (11.8%) 7 (41.1%) .180* 5.655 .061
A 37 (33.4%) 41 (36.9%) 115 734 20 (29.8%) 16 (23.9%) .250 617 7 (43.8%) 2 (12.5%) .180*
Little enjoy/ C 25 (19.7%) 81 (63.8%) 28.538 .000 2.254 .324 15 (16.3%) 54 (58.7%) 20.928 .000 5.632 .060 8 (17%) 28 (59.6%) 10.028 .002 2.773 .250
int A 24 (23.8%) 56 (55.4%) 12.013 .001 25 (31.3%) 36 (44.9%) 1.639 .200 9 (25%) 15 (41.7%) . .307*
Restlessness C 29 (18.8%) 83 (53.9%) 25.080 .000 3.074 .215 56 (28.4%) 40 (20.3%) 2.344 126 .685 710 30 (25.5%) 3 (2.5%) 20.485 .000 034 .983
A 36 (21.8%) 82 (49.7%) 17.161 .000 51 (34.2%) 29 (19.5%) 5.513 .019 16 (38.6%) 3 (4.3%) 17.633 .000
Opposition C 24 (20.4%) 56 (47.4%) 12.013 .001 1.808 .405 43 (27.4%) 35 (22.3%) .628 . 428 939 .625 21 (19.8%) 4 (3.8%) .001 3.065 .216
A 30 (26.3%) 50 (43.9%) 4.513 .034 38 (31.3%) 24 (19.9%) 2.726 .099 22 (28.2%) 9 (11.5%) 4.645 .031
Irritability C 37 (22.3%) 83 (50%) 16.875 .000 2.138 .303 54 (30.4%) 49 (27.5%) .155 .693 6.947 .0.31 24 (28.6%) 3 (3.5%) 14.815 .000 .329 .848
A 39 (22.2%) 85 (48.3%) 16.331 .000 47 (37.3%) 23 (18.3%) 7.557 .006 22 (38.6%) 4 (7%) 11.115 .001
Anxiety C 34 (30.6%) 40 (36%) ,338 .561 4.415 .110 28 (25.7%) 37 (33.9%) .985 .321 4.198 123 12 (29.3%) 11 (26.8%) 1.000* 1.006 .605
A 44 (37.3%) 43 (36.4%) .000 1.000 32 (35.5%) 20 (22.3%) 2.327 127 12 (34.3%) 6 (17.1%) .238*
Verbal C 19 (18.6%) 50 (49%) 13.043 .000 .984 .612 24 (22.2%) 31 (28.7%) .655 418 .811 .667 16 (31.4%) 6 (11.7%) .052* 940 .625
aggression A 22 (20.4%) 47 (43.5%) 8.348 .004 22 (24.2%) 21 (23.1%) .000 1.000 10 (25%) 4 (10%) .180*
Argument C 45 (28.8%) 87 (55.8%) 12.735 .000 2.377 .305 66 (32.3%) 85 (41.7%) 2.146 .143 4.832 .089 54 (49.5) 33 (30.3%) 4.598 .032 1.649 438
A 37 (23.1%) 94 (58.8%) 23.939 .000 70 (41.4%) 54 (32%) 1.815 178 40 (47.6%) 23 (27.4%) 4.063 .044
Physical C 21 (19.4%) 50 (46.3%) 11.042 .001 3.395 .183 15 (28.3%) 15 (28.3%) .000 1.000 4.146 126 5(17.2%) 6 (20.7%) 1.000* 1.793 .408
aggression A 11 (13.8%) 35 (43.7%) 11.500 0.001 11 (33.3%) 5(15.2 .210% 8 (57.2%) 3 (21.4%) 0.227*

" using binomial distribution C=children; A= adolescents. Worsening includes also ODL.
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