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The COVID-19 pandemic led to school closures and a rapid transition to online classes.
However, little is known about the impact of online learning in Canadian children with
Attention-Deficit/Hyperactivity Disorder (ADHD). An online survey created on Qualtrics was
distributed to families across Canada. Data collection was conducted over a total of five
weeks in May and June 2020. We reviewed 587 surveys (4% margin of error using a 95%
confidence interval) completed by caregivers/parents of children with ADHD (mean child
age 10.14 years,SD � 3.06). Survey questions focused on hours of schoolwork completed
and whether the learning needs of children with ADHD were met during school closures.
Results indicated 90% of children with ADHD received web-based learning during the
pandemic. Parents (41%) reported < 5 h of schoolwork per week, and 35% indicated
between 5 to 10 h. Of the parents who said their child with ADHD had a modified
curriculum (68%), 40% reported receiving educational materials that met their learning
expectations during online classes. Parents (59%) reported that their child found it “very
challenging” adjusting to online classes. The results indicated that children with ADHD
faced significant challenges in adapting to online learning during the pandemic. Binary
logistic regression indicated significant associations between depression severity,
difficulties with starting and managing tasks and challenges adjusting to online
learning. Long-term consequences of these challenges will need to be determined to
ensure children with ADHD are able to meet their academic expectations.
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INTRODUCTION

Attention-Deficit/Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder with
prevalence rates between 5% and 9% in Canadian school-aged children (Brault and Lacourse,
2012; Polanczyk et al., 2014). According to the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-V), symptoms of ADHD include age-inappropriate levels of
inattention or hyperactivity and impulsivity (American Psychiatric Association, 2013). Typically,
children with ADHD encounter challenges with their academic functioning, peer relationships, and
emotional regulation (Biederman et al., 2004; Wolraich et al., 2019). These challenges make it
necessary for children with ADHD to receive psychosocial and behavioral interventions (Canadian
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Attention Deficit Hyperactive Disorder Research Association,
2018; Wolraich et al., 2019). Furthermore, children with
ADHD are often prescribed medications to manage their
symptoms (Cortese et al., 2018). Consequently, these
multimodal interventions require follow up from
psychologists, pediatricians, family doctors or other healthcare
professionals on a frequent basis.

On March 11, 2020, the World Health Organization (WHO)
declared coronavirus disease 2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-Cov-2), a
pandemic (World Health Organization, 2019). Currently, there
are no known vaccinations available to protect against COVID-
19. As a result, based on different public health agency
recommendations, the federal, provincial and municipal
governments across Canada declared preventative measures to
stop the spread of COVID-19. These preventative measures
included the closing of schools, community centers, reduced
access to medical and therapeutic personnel and other physical
distancing measures.

The rapid closure of schools meant that teachers and other
educators had to quickly transition to online classes without any
developed guidelines for planning and delivering the online
curriculum. There are also many possible adverse
consequences associated with school closures, such as
interruptions in learning, social isolation, parents unable to
engage in homeschooling and lack of childcare for working
families (UNESCO, 2020). Esposito and Principi (2020)
further stated that online learning through technology could
be hard to implement. Therefore, without proper online
learning guidelines, children with special and different needs
may be more vulnerable to the challenges associated with online
learning, thereby exacerbating existing disparities (Schiariti,
2020).

Many schools often serve as a first-line treatment resource for
mental health challenges in Canadian children (Liebenberg et al.,
2015). School boards offer services such as access to school
psychologists, social workers, speech and language
pathologists, physical and occupational therapists.
Furthermore, children with ADHD specifically depend on
different school-based psychosocial and instructional
interventions for their academic success (Lovett and Nelson,
2020). Given the rapid closure of schools and a quick
transition to online classes, it is essential to understand how
these changes affected children with ADHD. While the full
impact of COVID-19 will likely take some time to understand,
the potential negative consequences of school closures on
children with ADHD need to be studied (Esposito and
Principi, 2020).

There is currently limited available research specifically
investigating the impact of COVID-19 on parents and their
children with ADHD as it pertains to school closures. A
recent survey of 538 parents of French children with ADHD
was conducted during the first 20–30 days of lockdown (Bobo
et al., 2020). The parents reported that their children struggled to
complete their school-related tasks, and their teachers could not
provide accommodations to meet the children’s needs. Another
study from China, although not specifically addressing school-

related concerns, found that parents of children with ADHD
reported increased symptoms in their children (Zhang et al.,
2020). Lastly, a study conducted on adolescents in the
United States reported that remote learning was challenging
specifically for adolescents with ADHD compared to those
without (Becker et al., 2020), and parents whose child with
ADHD had an individualized educational plan found it harder
to support their child at home.

On April 17, 2020, the European ADHD guidelines group
published a practice guideline on how to manage ADHD
symptoms in the pediatric population during the pandemic
(Cortese et al., 2020). The guidelines did not, however, provide
specific information on how to deliver educational services
during the pandemic. Furthermore, to the best of our
knowledge, there is no existing resource in North America on
how to adjust or modify educational services to meet the needs of
children with ADHD during a pandemic or an epidemic. Given
the unprecedented and novel situation, it is essential to gather
information regarding the impact of COVID-19 on learning and
educational services provided to Canadian students with ADHD.

The current research study has three aims: 1) to describe the
changes in learning and educational services taking place during the
pandemic, 2) to describe how the transition to online learning went
for students with ADHD, and 3) to investigate the relationship
between socio-demographic characteristics, mental health
symptoms and challenges adjusting to an online curriculum. Due
to the unprecedented and novel situation and no prior published
paper on transition to online learning in children with ADHD at the
time of study design and data collection (April 2020), the current
study did not have any specific hypotheses.

MATERIALS AND METHODS

Study Design and Participants. An online survey was created
using Qualtrics to gather information from parents about the
educational impact due to the COVID-19 pandemic restrictions
on children with ADHD. The survey was distributed to families
across Canada through research websites, social media (Twitter
and Facebook), and direct email contact. The survey was active
from May 11, 2020, to June 15, 2020, for a total of five weeks.
Minimum survey response of 384 participants was required to
represent the Canadian pediatric ADHD population of 430,000
children, based on a prevalence estimate of 7.2% of six million
children (Statistics Canada, 2016; sample size calculator used a
95% confidence interval, 5% margin of error). Upon completion
of the survey, participants were included in a draw for one of fifty
CAN$20 gift card.

Inclusion Criteria
Any caregivers of children between the ages of 5 and 18 years who
were diagnosed with ADHD and currently living in Canada were
eligible to participate in the study.While the current study did not
confirm the ADHD diagnosis and relied on parent reports, as part
of the survey questions, parents were asked to report what year
and what type of healthcare professional (family physician,
pediatrician or psychologist) made the diagnosis.
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Measures
The survey was part of a larger study understanding the impact of
COVID-19 in children with ADHD. The questionnaire included
113 questions related to demographic information, education,
lifestyle, and mental health challenges during the pandemic. The
average time to complete the survey was approximately 30 min.

Socio-Demographic and Medical
Information
Participants provided demographic information, including postal
code, household income range, and the number of people in the
home. Parents reported their child’s comorbid diagnoses and
diagnosis of a learning disorder. Lastly, parents answered
questions related to their child’s current medication use and
involvement in behavioral therapy.

Impact of COVID-19 on Learning and
Educational Services
Questions related to changes in educational services were
asked through items created by study authors. Parents were
asked questions related to online classes, including programs
used for online classes, hours of online instruction, challenges
with different executive function (EF) skills and whether the
student’s learning needs were met through the online
programs.

Educational Challenges During the
COVID-19 Pandemic
Parents were asked how challenging it had been for their child to
adjust to online learning. This question used a Likert scale
ranging from 1 “not challenging at all” to 4 “extremely
challenging.”

Mental Health Questions
Parents answered questions about their child’s mental health
symptoms using the Patient Health Questionnaire-9 (PHQ-9),
Generalized Anxiety Disorder-7 (GAD-7) and the Swanson,
Nolan, and Pelham, Fourth Edition (SNAP-IV).

PHQ-9 (Kroenke et al., 2001). Parents were asked to rate
whether their child experienced depressive symptoms over the
previous two weeks using a 4-point Likert scale ranging from
0 “not at all” to 3 “nearly every day.” Total scores ranged from
0 to 27, with higher scores indicating higher distress. In a large
general population sample, the scale was valid and reliable
compared to longer symptom inventories assessing anxiety
and depression.

GAD-7 (Spitzer et al., 2006). Parents completed the GAD-7
questionnaire to rate symptoms of anxiety in their child with
ADHD (Spitzer et al., 2006). The GAD-7 uses a 4-point Likert
scale ranging from 0 “not at all” to 3 “nearly every day.” Total
scores ranged from 0 to 21, with higher scores indicating higher
distress.

SNAP-IV (Bussing et al., 2008). Parents answered the
SNAP-IV to rate their child’s current ADHD symptoms.

The SNAP-IV 26-item scale is an abbreviated version of
the Swanson, Nolan, and Pelham (SNAP) Questionnaire
(Swanson et al., 1992). The SNAP-IV uses a 4-point Likert
scale ranging from 0 “not at all” to 3 “very much.” The
questionnaire provides three sub-scores based on total
inattention, hyperactivity/impulsivity, and opposition/
defiance. The cut-off score for inattention is 1.78,
hyperactivity/impulsivity is 1.44, and opposition/defiance
is 1.88.

Data Analysis. Survey data was first manually inspected to
check for accuracy. From the 663 responses, 587 had answered
greater than 90% of the survey questions and were deemed
complete. The remaining 76 were removed due to incomplete
responses. The survey had an approximate response rate of
64.6% based on the number of total individuals who started
the survey. All data were analyzed using SPSS version 25.
Descriptive statistics (percentages, mean and standard
deviations) were computed for demographics and main
study variables. Bivariate correlations using Spearman’s
correlations were used to determine relationships between
socio-demographic characteristics, mental health symptoms
and challenges adjusting to online classes. Multivariate
binomial logistic regression was then conducted on socio-
demographic characteristics and mental health factors that
were significantly affecting adjustment to online classes for
children with ADHD.

RESULTS

Participant Demographics. The demographic information is
presented in Table 1. A total of 587 surveys were reviewed
from parents of children with ADHD. The mean age of the
children was 10.14, SD � 3.06 (mean age male � 10.21 years,

TABLE 1 | Sample characteristics.

Characteristic % Valid n Mean SD

Age 587 10.14 3.06
5-8 34.9 202 6.99 1.03
9-12 43.6 256 10.36 1.08
13-18 21.9 129 14.65 1.58
Gender
Woman/girl 28.3 166
Man/boy 70.2 412
Other 1.5 9

Total annual household income
Under $25,000 5.3 31
$25,000-$49,000 9.2 54
$50,000-$74,000 15.2 89
$75,000-$99,0000 15 88
$100,000-$124,999 18.1 106
$120,000-149,999 10.2 60
Over $150,000 27.1 159

Currently taking medications
Yes 74.2 587

Currently taking part in behavioral therapy
Yes 33.6 587

Note: Household incomes are in Canadian dollars.
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TABLE 3 | Changes in educational curricula and services during COVID-19 pandemic.

Characteristic % Valid n

Who was the primary person supporting child’s learning at home? 587
Parent/Caregiver 89.5 519
Grandparent 0.5 3
Sibling 0.7 4
Teacher 4.8 28
Other 4.5 26

On average, how many hours a week is your child doing schoolwork?
<5 h 41.4 240
5–10 h 36.2 210
11–15 h 12.8 74
16–20 h 6 35
>20 h 3.6 21

Have you and your family tried to follow a routine? 580
Yes 94.1 546
No 5.9 34

Is your child receiving web-based learning from school/teacher? 580
Yes 90 522
No 10 58

Does your child have an individualized learning plan? 580
Yes 69.7 404
No 30.3 176

Is your child receiving educational materials that are meeting their specific learning needs? 580
Yes 40.5 235
No 59.5 345

How are you maintaining a routine for your child?
Routine set up by parents 42.2 243
Teacher provided schedules 3.5 20
Child manages their own routine 4.7 27
Co-creating routines with child and parent 40.8 235
Other 8.9 51

What has made online classes challenging?
Difficult to stay focused 81 575
No good quiet space for learning 17 575
Distractions (parents and siblings) 58.8 575
Material is not engaging enough 41.6 575
Having to share laptops/computers with others 18.1 575
Internet bandwidth 12 575

TABLE 2 | Mental health and executive function skills scores.

Characteristic % Valid n Mean SD

Overall PHQ-9 575 9.50 5.38
No or minimal concerns (total score 0–4) 18.1 104 2.57 1.24
Mild (total score of 5–9) 36.7 211 7.06 1.40
Moderate (total score 10–14) 27.8 160 11.64 1.40
Severe (total score >15) 17.4 100 18.43 2.86

Overall GAD-7 573 7.50 5.45
No or minimal concerns (total score 0–4) 34.9 200 2.13 1.39
Mild (total score of 5–9) 35.6 204 6.93 1.39
Moderate (total score 10–14) 15.4 88 11.73 1.39
Severe (total score >15) 14.1 81 17.64 2.06

SNAP-IV inattention subscale 570 2.09 0.59
Met Parent form cut-off score (parent cut-off score 1.78) 69.6 397 2.40 0.36
Did not meet parent form cut-off score 30.4 173 1.38 0.34

SNAP-IV hyperactive/Impulsive subscale 570 1.76 0.76
Met Parent form cut-off score (parent cut-off score 1.44) 66.8 381 2.20 0.48
Did not meet parent form cut-off score 33.2 189 0.89 0.35

SNAP-IV opposition/Defiant subscale 570 1.56 0.83
Met Parent form cut-off score (parent cut-off score is 1.88) 38.7 220 2.43 0.39
Did not meet parent form cut-off score 61.3 349 1.01 0.48

Note: Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7) and the Swanson, Nolan, and Pelham, Fourth Edition (SNAP-IV).
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female � 9.87 years). In regard to gender, 70.2% of the children
were male, 28.3% female, and 1.5% other (categories included
transgender female, transgender male, non-binary, and prefer not
to answer). Consistent with the Canadian demographic, ethnicity
reported in the current study showed 80.7%were Caucasian, 5.3%
First Nation or Metis, 2% Asian, 1.2% Black or African American,
1.5% Hispanic, and 9.2% were in the Other category, which
included mixed profile (Aboriginal people accounted for 4.9%
of the total population in the 2016 Census, and 77.7% reported
not being a visible minority; Statistics Canada, 2016). Parents
(55.4%) reported household incomes greater than $100,000,
30.2% between $50,000 and $99,000, and 5.3% less than
$25,000. According to Statistics Canada 2018 information,
median family income for two-parent families with one to ≥ 3
children was $105,490 to $113,060 (Statistics Canada, 2018).
Survey responses were obtained from all provinces and
territories except the Northwest Territories and Nunavut, with
the majority of responses from Alberta (40.9%) and Ontario
(31.3%). Based on the 2016 and 2018 Stats Canada Data and
Government of Canada demographic information (Statistics
Canada, 2016, 2018), we considered this survey to be an
adequate representation sample of the current Canadian
population.

At the time of survey completion, 34% of children were
currently involved in behavioral therapy, (e.g. social skills
training, cognitive-behavioural therapy), and 74% of children
were taking medication to manage their symptoms. In terms of a
learning disorder diagnosis, 41% of parents reported their child
having a comorbid diagnosis of learning disorder, with 6.3% of
parents reporting a diagnosis of reading disorder, 19.3% reporting
a diagnosis of writing disorder, 5% reporting a math disorder and
24.4% reporting multiple disorders. Parents (58%) also
mentioned their child having other comorbid diagnoses, with
38% reporting anxiety, 9.6% reporting Autism Spectrum
Disorder, 6.5% reporting a diagnosis of depression, 6.2%
reporting a diagnosis of Tourette syndrome or Tic disorders,
and 6.1% reporting a diagnosis of Oppositional Defiant Disorder.

Impact of COVID-19 on Learning and Education Services.
Table 3 presents changes in learning and educational services
following COVID-19 pandemic restrictions.

At the time of survey completion, all schools were closed, and
no one reported attending in-person classes. To continue their
academic learning, schools rapidly transitioned to online
learning. Parents reported that 90% of children were receiving
web-based instruction from their school/teachers during the
school closures. Google Classroom was the predominant tool
used to support online teaching (66%), followed by Microsoft
Office tools (14%) and Zoom (4%). In terms of hours of
schoolwork completed, parents reported that 78% of children
with ADHD were completing 10 h or less of schoolwork per week
(41% < 5 h, 36% 5–10 h) during the COVID-19 pandemic. Of the
children with ADHD having an individualized learning
curriculum (commonly known as an individualized education
plan, IEP) (69.7%), only 40.5% of parents reported that their child
was receiving educational materials that met their child’s specific
learning needs.

Prevalence of Educational Related Challenges due to
COVID-19
Parents (60%) communicated that it had been very or extremely
challenging to adjust to online classes. Some of the reasons that
were discussed included difficulties staying focused (80%),
distractions (58%), material not engaging enough (41%),
having to share laptops/computers with siblings/family
members (18%), no good quiet space for learning (17%), and
difficulties with internet bandwidth (12%). Furthermore, 94% of
survey respondents tried to follow a routine during the COVID-
19 pandemic. Of them, 60.5% stated that it was very or extremely
challenging to adjust to this new routine with their child. Lastly,
parents reported executive function challenges when completing
online learning (see Figure 1). There were no significant age or
gender differences identified in terms of difficulty or issues
adjusting to online classes.

Mental Health Questions
PHQ-9
The Cronbach alpha score for the PHQ-9 for our sample was 0.79,
indicating good internal consistency. Based on parent report for the
PHQ-9, 36.5% (214/585) of children met the criteria for mild
depressive severity, 27.8% (163/585) moderate depressive severity,
and 17.7% (104/585) severe depressive symptom severity
(moderately severe and severe categories were combined) (See
Table 2).

GAD-7
The Cronbach alpha score for the GAD-7 was 0.89, suggesting
good internal consistency. On the GAD-7, 34.8% (204/573) of
children met the criteria for mild anxiety-like symptoms, 15.0%
(88/573) moderate anxiety-like symptoms, and 13.8% (81/573)
severe anxiety-like symptoms (See Table 2).

SNAP-IV
Based on the cut-off scores for the SNAP-IV, parents reported
that 73.6% of their children with ADHD were currently
exhibiting clinically significant Inattentive symptoms, 66.8%
were showing clinically significant Hyperactive/Impulsive
symptoms, and 38.7% were exhibiting clinically significant
oppositional defiant behavior (ODD). The Cronbach alpha
score of 0.94 suggests good internal consistency (See Table 2).

Correlates of Educational Challenges During the
COVID-19 Pandemic
Results from Spearman’s correlations are presented in
Table 4. In terms of socio-demographic information, age,
gender, number of people in the household, total household
income, currently taking medication, presently involved in
therapy and receiving psychoeducational support did not
significantly correlate with facing challenges with online
courses. Inattentive and ODD symptom reports on the
SNAP-IV, total depression scores on the PHQ-9, total
anxiety symptom scores on the GAD-7, and challenges
with different EF skills were correlated to facing difficulties
adjusting to online courses.
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TABLE 4 | Correlates of Educational Changes due to COVID-19 pandemic.

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1 Found it challenging to adjust

to online classes

0.07 0.02 0.03 −0.01 0.14aa 0.06 0.08a 0.18aa 0.12aa 0.16aa 0.08a 0.22aa 0.20aa 0.11aa 0.10a 0.20aa 0.09a 0.06 −0.02 0.03

2 Age – 0.06 0.06 −0.03 −0.05 −0.40aa −0.12aa 0.03 −0.12aa 0.19aa −0.08 0.21aa 0.24aa −0.10a 0.08 0.12aa −0.18aa 0.05 0.03 0.00

3 Gender – −0.02 0.00 0.05 0.06 0.07 0.01 −0.04 0.05 0.04 0.02 −0.07 0.00 −0.06 0.01 0.01 −0.08 0.11aa −0.05
4 Household income – 0.13aa −0.06 −0.10a −0.17aa −0.17aa −0.17aa 0.00 0.02 0.05 −0.01 −0.11aa −0.04 −0.02 −0.12aa 0.04 0.02 0.00

5 Number of people in the

household

– −0.07 −0.02 0.09a −0.05 −0.03 −0.06 0.00 −0.05 −0.03 −0.05 −0.05 −0.03 −0.01 −0.09a 0.04 −0.04

6 SNAP-IV_Inattention – 0.53aa 0.45aa 0.43aa 0.38aa 0.26aa 0.21aa 0.28aa 0.24aa 0.23aa 0.27aa 0.24aa 0.20aa 0.08 −0.04 −0.02
7 SNAP-IV_Hyperactive/

impulsive

− 0.55aa 0.32aa 0.48aa 0.04 0.28aa 0.02 0.01 0.19aa 0.04 0.05 0.32aa 0.06 −0.06 −0.01

8 SNAP-IV_ODD – 0.48aa 0.52aa 0.09a 0.25aa 0.10a 0.08 0.23aa 0.04 0.08 0.39aa 0.07 0.01 0.01

9 PHQ9_Total – 0.65aa 0.19aa 0.19aa 0.20aa 0.19aa 0.27aa 0.18aa 0.14aa 0.25aa 0.11aa 0.03 −0.03
10 GAD7_Total – 0.12aa 0.24aa 0.07 0.08 0.26aa 0.14aa 0.05 0.36aa 0.14aa −0.03 0.01

11 Staying organized – 0.17aa 0.44aa 0.41aa 0.29aa 0.24aa 0.31aa 0.16aa 0.01 −0.05 0.00

12 Ability to inhibit responses – 0.23aa 0.18aa 0.32aa 0.16aa 0.19aa 0.39aa 0.10a −0.03 0.00

13 Monitoring tasks – 0.47aa 0.27aa 0.29aa 0.38aa 0.12aa 0.04 0.01 0.03

14 Managing time – 0.27aa 0.25aa 0.36aa 0.07 0.09a 0.00 0.01

15 Transitioning from one task

to another

– 0.23aa 0.30aa 0.32aa 0.05 −0.06 0.01

16 Working memory – 0.21aa 0.18aa 0.05 0.05 0.01

17 Starting tasks – 0.16aa 0.03 0.03 −0.04
18 Controlling emotions – 0.06 0.01 0.00

19 Currently taking part in

therapy

– 0.10a 0.05

20 Currently taking medications – 0.03

21 Accessing

psychoeducational support

–

aIndicates p < 0.05 and aa indicates p < 0.01. sample n ranged between 573 and 587 (parents could skip questions). Note: Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7), Swanson, Nolan, and Pelham,
Fourth Edition (SNAP-IV), Oppositional Defiant Disorder (ODD).
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Block-wise logistic regression indicated total depression score
on the PHQ-9 (OR � 1.08, 95% CI [1.00, 1.17], p � 0.047),
challenges with monitoring tasks (EF skill monitoring task; OR �
2.39, 95% CI [1.18, 4.83], p � 0.016) and challenges with starting
tasks (EF skill starting task; OR � 1.83, 95% CI [1.01, 3.31], p �
0.045) significantly affected the odds of facing difficulties
adjusting to online courses (Table 5).

DISCUSSION

The purpose of this study was to understand changes in learning
and educational services provided to Canadian children with
ADHD during the COVID-19 pandemic. To our knowledge, this
is the first study to document changes in learning and educational
services provided to Canadian children with ADHD. Findings
from the study suggested that all children with ADHD switched

to online learning following school closures. The results showed
that 90% of children were receiving web-based instruction. This
meant that a small percentage of students did not complete online
learning since the beginning of the pandemic. However, the
reasons for not completing remote learning are unknown.

Similar to the findings of Becker et al. (2020), students with
ADHD were engaging in reduced hours of online instruction. On
average, in Canada, a child typically receives about 5.5 h of direct
instruction from teachers per day. Our data revealed that 41% of
students spent less than 5 h per week on their schoolwork, and
about 36% spent between 5 to 10 h during the COVID-19
pandemic. This is a significant reduction in instructional
hours. With school closures, the impact of these reduced
instructional hours on children with ADHD will require
follow-up. Future research needs to address whether the
reduced instructional time leads to an increase in academic
disparity among a group of students that usually need extra

TABLE 5 | Stepwise logistic regression model predicting challenges with online classes for children with ADHD.

Variables B SE. Wald df p Odds ratio (OR) 95% CI.

Lower Upper

SNAP-IV_Inattention 0.191 0.270 0.500 1 0.479 1.211 0.713 2.057
SNAP-IV_ODD -0.110 0.217 0.257 1 0.612 0.896 0.586 1.370
GAD7_Total -0.006 0.038 0.026 1 0.872 0.994 0.923 1.071
PHQ9_Total 0.079 0.040 3.952 1 0.047a 1.083 1.001 1.171
Staying organized 0.182 0.310 0.346 1 0.556 1.200 0.654 2.204
Ability to inhibit responses -0.103 0.321 0.103 1 0.748 0.902 0.481 1.693
Monitoring tasks 0.870 0.360 5.847 1 0.016a 2.387 1.179 4.831
Managing time 0.458 0.317 2.090 1 0.148 1.581 0.850 2.942
Transitioning from one task to another -0.059 0.312 0.036 1 0.849 0.942 0.511 1.737
Working memory -0.061 0.300 0.042 1 0.839 0.941 0.522 1.694
Starting tasks 0.606 0.302 4.022 1 0.045a 1.833 1.014 3.314
Controlling emotions 0.424 0.334 1.613 1 0.204 1.528 0.794 2.939
Constant -0.147 0.462 0.102 1 0.750 0.863

aIndicates p < 0.05. Note: Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7), Swanson, Nolan, and Pelham, Fourth Edition (SNAP-IV), Oppositional Defiant
Disorder (ODD), Confidence Interval (CI).

FIGURE 1 | Number of children experiencing difficulty staying organized, inhibiting responses, monitoring tasks, managing time, transitioning between tasks,
holding mental information (working memory), starting tasks, and/or controlling emotions during COVID-19 pandemic (caregiver report, n � 580, 70% male, average
age � 10.14 years, SD � 3.06).
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support. These findings will help teachers and educators provide
targeted interventions and educational support to reduce the gap
in learning.

Of the students with ADHD receiving online learning,
significant challenges in adjusting to online classes were
reported by parents. Specifically, online learning became
more challenging for individuals who were exhibiting
depressive symptoms and had struggles with starting and
managing tasks. Our findings revealed that the majority of
online learning for children was dependent on parents. While
parents tried to follow a routine during the pandemic, over
60% of them reported finding it difficult to sustain a routine.
Additionally, some parents reported that their child with
ADHD did not have a quiet space to study at home, was
distracted by others, or had to share devices with siblings, and
thus were not able to engage in their online learning properly.
As Canadian schools begin to reopen, it is imperative to
address some of these inequities and support parents as
much as possible to prevent further academic disparities.

In terms of learning, a significant portion of the survey
respondents mentioned that their child was not receiving
learning materials that were based on their child’s modified
curriculum or individualized education plan (IEP). Given that
41% of the children with ADHD from the current sample had a
learning disorder, it is important for teachers and educators to
monitor and provide learning materials that are relevant for their
students. This will help with engagement and improve the overall
learning experience.

Interestingly, parents of children with ADHD reported
significant challenges in implementing EF skills during the
COVID-19 pandemic. While EF challenges are common in
individuals with ADHD (Willcutt et al., 2005), the present
study was not specifically investigating changes in EF skills
during the pandemic. However, parents and teachers are
encouraged to teach and apply strategies, (e.g. using a daily
planner, creating checklists, setting time limits) that children
with ADHD can use to manage their EF challenges (Gaskins and
Pressley, 2007; Kaufman, 2010).

It is also essential to mention that parents of children with ADHD
reported significant mental health challenges in their children during
the COVID-19 pandemic, especially related to depressive and anxiety
symptoms. While the purpose of this study was not to investigate
mental health challenges, it is important to monitor these symptoms
closely overtime to ensure appropriate interventions are provided for
these children. There are severe long-term consequences of untreated
depressive and anxiety symptoms, specifically in the pediatric
population (Rapaport et al., 2005). Additionally, consistent with
the current study, studies with other neurodevelopmental
disorders have reported challenges during the COVID-19
pandemic, including individuals with intellectual disability
(Courtenay, 2020) and Autism Spectrum Disorder (Colizzi et al.,
2020). Although there is some consensus around the impact of
COVID-19 on mental health and educational services, it is
difficult to understand the exact significance of this pandemic on
a vulnerable population. Future studies are required to answer
whether the COVID-19 impacted vulnerable populations
differently compared to the general population.

Limitations and Future Studies
This study provides valuable information about the impact of the
COVID-19 pandemic on children with ADHD. However, these
results need to be considered in light of some limitations. The
survey data is cross-sectional and thus unable to make inferences
about long-term impacts of changes in learning and educational
services due to school closures. Another limitation of the survey
sample is the reliance on parent reports for the diagnosis of
ADHD in their children. As indicated by the SNAP-IV
symptoms, a proportion of the children with ADHD did not
meet the symptom cut off. However, it is important to note that
these below threshold ratings could be due to a number of factors,
including receipt of medication or behavioral treatment.
Numerous factors impact online learning for children with
ADHD, and the current study did not capture all these
relevant factors. Lastly, while the survey sample was
considered representative of the Canadian population, it is
possible that we received responses from highly motivated
parents, high socioeconomic status families representing a
disproportionate fraction of the population, potentially with
needs and struggles.

Future studies are certainly needed to continue to
understand the challenges faced by children with ADHD
during the COVID-19 pandemic. The current study did not
specifically investigate the impact of children’s motivation,
engagement and commitment to learning on successful online
learning experiences; therefore, forthcoming studies are
needed to address these concerns. It would allow educators
to intervene and address some of the challenges with online
learning. It would also be important to understand the
challenges of online learning from the perspectives of
students and teachers who are engaged in online teaching
of students with ADHD. Future studies should address
potential variables that could help mitigate challenges
related to online learning. Finally, as we monitor the
reopening of schools and adjustments implemented by
school boards, it is important to specifically understand
how the lack of face to face instruction these past few
months have impacted learning in children with ADHD.

CONCLUSION

Overall, this study provides valuable information about the
educational challenges faced by children with ADHD.
Given the present study’s findings, it is vital to provide
behavioral intervention and treatment to children with
ADHD to address their depression and EF skill-related
challenges. In addition, it may be useful to tackle
emotional concerns simultaneously using a transdiagnostic
approach to interventions.

With the strong possibility of a second wave of COVID-19
and additional school closures, it is important and necessary
for educators and mental health professionals to be aware of
targeted strategies that could help ease the transition to online
classes for children with ADHD. As a recent article stated, “we
should anticipate that the secondary stressors from the
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COVID-19 pandemic will escalate the number of children
with developmental, behavioral, psychological, and
maltreatment concerns both during and in the aftermath of
this crisis” (Fung and Ricci, 2020).
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