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A B S T R A C T   

Prior studies reported mixed effects of the COVID-19 pandemic on the mental health of children and adolescents 
with ADHD, but they were mainly cross-sectional and without controls. To clarify the impact, we searched Web 
of Science, EMBASE, Medline, and PsychINFO until 18/11/2023 and conducted a systematic review of controlled 
longitudinal cohort studies (Prospero: CRD42022308166). The Newcastle-Ottawa scale was used to assess 
quality. We identified 6 studies. Worsening of mental health symptoms was more evident in ADHD or control 
group according to symptom considered and context. However, those with ADHD had more persistent elevated 
symptoms and remained an at-risk population. Sleep problems deteriorated more significantly in those with 
ADHD. Lower pre-COVID emotion regulation skills and greater rumination were associated with worse mental 
health outcomes, and longer screen time with poorer sleep. Quality was rated as low in most studies, mainly due 
to self-report outcome measures and no information on attrition rates. Despite these limitations, results suggest a 
predominantly negative impact on youths with ADHD and may guide clinical practice and policy.   

1. Introduction 

The COVID-19 (SARS-CoV-2) outbreak was declared a global 
pandemic in March 2020 and led to worldwide, unprecedented up-
heaval. To try to contain this novel and evolving virus, countries initi-
ated stringent social distancing measures and quarantine measures, 
including school and workplace closures, ‘Stay at Home’ orders, online 
schooling and cancelling of extracurricular activities (hence forth called 
lockdowns). Children are less likely to be infected with SARS-CoV-2 and, 
even if infected, usually have milder illness (Imran et al., 2020; Howe De 
La Torre et al., 2023). Yet the lives of most children and adolescents 
were radically changed. Increasing evidence indicates overall negative 
impacts of lockdowns on young people’s mental health (Panchal et al., 

2023; Newlove-Delgado et al., 2023), although some studies reported 
positive impact, such as improved sleep and health-related quality of life 
(Albrecht et al., 2022) and increased outdoor physical activity (Rossi 
et al., 2021). Although prior studies have suggested that some mental 
health symptoms may be related to the direct effect of the viral infection 
or the host’s inflammatory response; the vast majority of mental health 
presentations have been linked to the effects of pandemic-related re-
strictions on education, peer interactions, and family circumstances 
(Howe De La Torre et al., 2023). Further, not everyone was affected 
equally (Panchal et al., 2023; Newlove-Delgado et al., 2023). For 
instance, there have been suggestions that those with pre-existing 
mental health or neurodevelopmental conditions may have been more 
effected than those in the general population, but studies have reported 
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inconsistent findings (Mensi et al., 2021; Rothe et al., 2021). 
Attention Deficit Hyperactivity Disorder (ADHD) is one of the most 

common neurodevelopmental conditions and, according to the Diag-
nostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5- 
TR) (American Psychiatric Association and Association, 2022), is 
defined as a persistent pattern of inattention and/or 
hyperactivity-impulsivity that interferes with functioning or develop-
ment. Due to their intrinsic vulnerability and reliance on support net-
works (e.g., educational settings), individuals with ADHD might be 
disproportionally affected by disruption of routines and services, such as 
those caused by the COVID-19 pandemic. 

Studies specifically investigating individuals with ADHD during the 
pandemic are limited and, crucially, most of them carried out a cross- 
sectional analysis during the first lockdown (spring-summer 2020) 
(Bruni et al., 2021; Shah et al., 2021; Zhang et al., 2020; Werling et al., 
2021; Kara et al., 2021; Raffagnato et al., 2021; Wendel et al., 2020; 
Conti et al., 2020). For instance, a large UK study including more than 
2500 children and families under Child and Adolescent Mental Health 
Services (CAMHS) showed that those with ADHD had greater behavioral 
and emotional deterioration during the first lockdown, as compared 
with their peers with emotional disorders. Worse outcomes were asso-
ciated with younger age, poor parental mental health, challenges with 
education, and co-occurrent Autism Spectrum Disorder (Parlatini et al., 
2023a). In agreement, prior systematic reviews highlighted that the 
COVID-19 pandemic was associated with a worsening of ADHD symp-
toms and associated psychological difficulties (Behrmann et al., 2022; 
Hollingdale et al., 2021), as well as with challenges of managing child 
behavior during lockdown (Mcgowan et al., 2020). These findings are of 
relevance but mostly based on cross-sectional studies during the first 
lockdown, which limits our understanding of pandemic-related changes 
over time. In addition to the cross-sectional design, Behrmann and col-
leagues noted other methodological limitations of their included studies, 
such as the use of convenience sampling and the limited age range of 
participants, which makes it difficult to comment on different devel-
opmental periods. More broadly there are common challenges to 
research on child and adolescent mental health during the COVID-19 era 
such as research being conducted in a small number of countries, and 
rarely relying on both parents’ and young person’s report and high-
lighting the need for longitudinal studies (Cortese et al., 2023; Solmi 
et al., 2022). 

Adding to this complexity, prior research has also indicated positive 
impacts from the pandemic. For instance, a small study reported that 
most young people with ADHD experienced a stabilization or improve-
ment in their wellbeing, which was related to a reduction in school- 
related anxiety and the more flexible schedule (Bobo et al., 2020). 
Although the sample of surveyed parents was self-selecting, which may 
limit generalizability, these findings suggest that outcomes may vary 
among those with ADHD. Further, the population went through cycles of 
response and adaptation during the alternating phases of lockdowns and 
easing of restriction (Gavin et al., 2021), thus it would be important to 
clarify the trajectories of mental health changes overtime. Finally, it 
remains unclear whether those with ADHD have been more impacted 
than their neurotypical peers. 

Understanding the mental health impact on this at-risk population is 
of vital importance to inform clinicians, so that adverse outcomes can be 
mitigated against, as well as to support clinical guidelines, public health 
policy, and cost benefit analysis in case of future pandemics or other 
global crises. To address this need, this systemic review aimed to explore 
changes in mental health in youth with ADHD during the COVID-19 
pandemic and, to overcome limitations inherent to a cross-sectional 
design, it only includes longitudinal cohort studies of children and ad-
olescents with ADHD. To enhance clarity on the relationship between an 
ADHD diagnosis and mental health changes over time, we restricted 
study selection to only those conducting comparative analyses with 
neurotypical controls. 

2. Methods 

2.1. Search strategy and screening 

This systematic review was pre-registered on Prospero (PROSPERO 
2022 CRD42022308166) and followed the 2020 Preferred Reporting 
Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines 
(Page et al., 2021). One author (AD) searched the literature on the 
following electronic databases on the 24th October 2022 and 18th 
November 2023: Web of Science, EMBASE, Medline and PsychINFO for 
peer-reviewed articles published in English with no geographic restric-
tion. Our key search terms were divided into three groups. Terms related 
to the study population (child* or adolecen* or "young people" or youth* 
or juvenile* or "school age*" or p?ediatric* or teen* or kid*), to 
COVID-19 (coronavirus or COVID-19 or CoV-19 or SARS-CoV-2 or "2019 
nCoV" or 2019nCoV or "COVID 19" or 2019-nCoV or covid), and ADHD 
(ADHD or ADD or "attention deficit" adj3 hyperactivity or hyperkinetic 
adj3 (disorder* or condition* or diagnosis) or "attention deficit" adj3 
(disorder* or condition* or diagnosis) were tailored to each database. 
Following the electronic search, an additional manual search of the 
references of all the included studies was conducted to retrieve any 
possible pertinent references missed with the electronic search. 

Two authors (AD, AS) independently screened the title and abstract 
for eligible articles. Next, two authors (AD, VP) independently screened 
the full text of the selected articles to identify which studies fulfilled the 
eligibility criteria. Discrepancies were resolved among the two authors 
or with a third author (JVS). 

2.2. Eligibility criteria 

We included individual primary studies of longitudinal design with 
control arms, investigating the mental health impact of the pandemic on 
children up to and including the age of 18 years with a pre-existing 
ADHD diagnosis as defined by Diagnostic and Statistical Manual of 
Mental Disorders (DSM 4 onwards), or International Classification of 
Diseases (ICD 10 onwards). We considered the following mental health 
outcomes: ADHD symptoms, sleep problems, and other externalizing or 
internalizing symptoms (e.g., substance abuse, anxiety and mood 
symptoms). We only included studies with a prospective design and not 
relying on retrospective parent reports of pre-pandemic functioning. 
Although the original PROSPERO protocol did not include a control 
group, as we considered the pandemic a global phenomenon and we 
could not identify non-exposed youths as controls, in this paper we 
focused on studies that conducted comparative analyses between youths 
with/without ADHD to increase our ability to draw causal inference. 
There was no gender, ethnicity, physical health or geographic restric-
tion. Studies that were not in English, did not evaluate mental health 
outcomes, or were non-peer reviewed/grey literature were not included. 

2.3. Data extraction 

Two researchers (AD, AS) independently extracted data from all 
included studies. Discrepancies were resolved among the two authors or 
with a third author (MDB). Data extracted were sample demographics, 
outcome questionnaires used, and key findings related to ADHD and to 
other mental health outcomes. 

2.4. Quality assessment 

Two reviewers (AD, VP) independently assessed the quality of 
studies using the Newcastle-Ottawa risk of bias tool adapted for longi-
tudinal studies (Wells et al., 2000), and any disagreements that arose 
were discussed and resolved. This scale has three domains: selection, 
comparability, and outcome. The first domain includes representative-
ness, sample size, non-respondents, and exposure ascertainment. The 
second refers to bias. The final domain assesses outcome and use of 
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appropriate statistical tests. Each study can receive a maximum of 10 
stars (which reflects the highest quality). 

2.5. Data synthesis 

Results are presented as a narrative synthesis. We planned to conduct 
a meta-analysis wherever there were at least 5 studies reporting the 
same outcome measure/timeframe (Parlatini et al., 2023b; Westwood 
et al., 2023). 

3. Results 

3.1. Included studies 

The electronic search retrieved a total of 2127 records and ten 
additional records were identified manually. 663 of these were removed 
as duplicates, leaving 1464 records. Following screening of title, publi-
cation type and abstract, 1426 records were excluded as they did not 
meet the study inclusion criteria; and 38 were reviewed as full texts. 
Among these, 12 longitudinal studies were identified, however five did 
not conduct comparative analyses with neurotypical controls and were 
not included (de Laclause et al., 2022; Fattah et al., 2022; 
Valicenti-Mcdermott et al., 2021; Bulut et al., 2023; Summerton et al., 
2023). One longitudinal case control study was excluded as the ADHD 
diagnosis was based on parent report only (Hall et al., 2023). List of 
excluded studies with reasons is reported in Supplementary Material. 
Please see Fig. 1 for PRISMA flowchart. Individual studies characteristics 
are reported in Table 1. 

We present findings from the included studies as a narrative syn-
thesis. We first discuss the results of the comparative analyses address-
ing potential differences between ADHD and neurotypical cohorts; we 
then describe additional findings from longitudinal data analysis on the 
ADHD cohort or the whole sample, including risk and protective factors 
to mental health. Due to the limited number of studies and their het-
erogeneity in terms of outcomes, we were unable to conduct meta- 

analyses. 

3.2. Characteristics of the included studies 

The selected six studies included 793 participants with ADHD and 
972 neurotypical controls (Table 1). Five studies were conducted in the 
USA (Becker et al., 2021; Breaux et al., 2021; Dvorsky et al., 2022; 
Fredrick et al., 2022; Rosenthal et al., 2022), and one in Australia 
(Houghton et al., 2022). Three of the included studies used the same 
participant sample (Breaux et al., 2021; Dvorsky et al., 2022; Fredrick 
et al., 2022), however they each had different outcomes, hence were 
included. The sample size ranged from 58 to 620 participants with 
ADHD; the mean age from 12.4 years to 16.7 years; and the percentage 
of females from 30% to 45%. The length of follow up varied from 6 
months to 4 years. All studies had a non-clinical comparison group. Five 
studies used a convenience sample from larger longitudinal studies 
which were ongoing prior to COVID-19 (Breaux et al., 2021; Dvorsky 
et al., 2022; Fredrick et al., 2022; Becker et al., 2021; Rosenthal et al., 
2022). The other study recruited participants from a secondary school 
(Houghton et al., 2022). The ADHD diagnosis was based upon DSM- 4 
TR or 5 criteria in all the studies. The diagnosis of ADHD was made using 
a validated questionnaire in five of the studies (Breaux et al., 2021; 
Dvorsky et al., 2022; Fredrick et al., 2022; Rosenthal et al., 2022; Becker 
et al., 2021). Among these, four recruited from a larger study (Becker 
et al., 2019) and used the parent report Children’s Interview for Psy-
chiatric Syndromes (Weller et al., 2000). A study (Rosenthal et al., 2022) 
used a computerised version of the Kiddie schedule for affective disor-
ders and schizophrenia for DSM (Townsend et al., 2020). The remaining 
study (Houghton et al., 2022) relied upon diagnostic self-report with 
triangulation with school records. 

As per protocol, all the studies had a longitudinal cohort design. Most 
focused on the first lockdown (spring/summer 2020), and only two 
studies extended data collection to 2021 (Fredrick et al., 2022; Rosen-
thal et al., 2022). Each of the included studies included either two or 
three time points, and, overall, data collection ranged from 2017 to April 

Fig. 1. PRISMA 2020 flow diagram.  
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Table 1 
Studies characteristics.  

Author 
(Year) 

Location Study design Sample size 
(N) 

Demographics Timepoints Criteria 
ADHD 
diagnosis 

Outcome 
measurement 
method 

Key Findings 

Becker 
(2021) 

USA Prospective longitudinal 
study including students 
with available pre- 
Covid data (Becker 
et al., 2019).  

N = 122 (58 
ADHD; 64 
controls) 

Mean age 
(years): 
ADHD: 16.2 
Controls: 16.2 
Sex (% females) 
ADHD: 31% 
Controls: 45.3 
Ethnicity (% 
White; % Mixed) 
ADHD: 84.5%, 
5.2% 
Controls: 84.4%, 
7.8% 

T1:09/ 
2019–02/2020 
T2: 05–06/ 
2020 
(Lockdown/ 
remote 
learning) 

DSM-5 (P- 
ChIPS) 

SHS; SDSC; 
CRISIS; CASPE 

ADHD vs controls: more 
difficulties initiating and 
maintaining sleep both 
before and during COVID- 
19. 
41% had insufficient sleep 
duration (vs 31% controls). 

Breaux 
(2021) 

USA Prospective longitudinal 
study including students 
with available pre- 
Covid data (Becker 
et al., 2019; Langberg 
et al., 2019).  

N = 238 (118 
ADHD; 120 
controls) 

Mean age 
(years): 
Whole sample: 
16.7 
Sex (% females): 
Whole sample: 
45% 
Ethnicity (% 
White; % Mixed) 
Whole sample: 
82%, 7% 

T1: 09/ 
2018–02/2020 
T2: 05–06/ 
2020 
(Lockdown) 
T3: 07–08/ 
2020 (No 
lockdown) 

DSM-5 (P- 
ChIPS) 

VADRS; Self- 
reported CCI-2; 
Self-reported 
RCADS; DERS 

Initial increases in 
adolescent mental health 
symptoms observed 
following the start of the 
pandemic, do not on 
average appear to be 
maintained following the 
lifting of lockdown 
restrictions. 
ADHD status and poor 
baseline emotional 
regulation increase the risk 
for sustained negative 
mental health difficulties. 

Dvorsky 
(2021) 

USA Prospective longitudinal 
study including students 
with available pre- 
Covid data (Becker 
et al., 2019; Langberg 
et al., 2019). 

N = 238 (118 
ADHD; 120 
controls) 

Mean age 
(years): 
Whole sample: 
16.7 
Sex (% females): 
Whole sample: 
45% 
Ethnicity (% 
White; % Mixed) 
Whole sample: 
82%, 7% 

T1: 05–06/ 
2020 (Stay at 
home order) 
T2: 07–08/ 
2020 (No stay- 
at-home order) 
T3: 10–11/ 
2020 (Level of 
restrictions not 
mentioned) 

DSM-5 (P- 
ChIPS) 

CRISIS, CASPE, 
ARQ 

ADHD vs controls: By 
summer and autumn 
adolescents with ADHD 
had higher levels of mental 
health symptoms (ds =
0.26–0.29). 
Controls experienced 
greater worry about 
COVID-19 (ds =
0.21–0.51) in the spring 
and summer, compared to 
adolescents with ADHD. 
ADHD participants 
engaged in significantly 
less routines (ds =
0.75–0.92) and coping 
strategies (ds = 0.32–0.39) 
at all timepoints. 

Frederick 
(2022) 

USA Prospective longitudinal 
study including students 
with available pre- 
Covid data (Becker 
et al., 2019). 

N = 238 (118 
ADHD; 120 
controls) 

Mean age 
(years): 
Whole sample: 
16.7 
Sex (% females): 
Whole sample: 
45% 
Ethnicity (% 
White; % Mixed) 
Whole sample: 
82%, 7% 

T1:05–06/ 
2020 
(Lockdown) 
T2: 07–08/ 
2020 (No 
lockdown) 
T3: 10–11/ 
2020 

DSM-5 (P- 
ChIPS) 

CASPE, RRS, 
RCADS 

Adolescents with ADHD 
reported higher T3 parent- 
reported depressive 
symptoms (β = 0.13, p =
0.022). 
Baseline COVID-19 related 
stress was associated with 
T3 increased anxiety (ab =
0.10) and self and parent 
report depression (ab =
0.07 and ab = 0.09 
respectively) via brooding 
rumination at T2. Baseline 
COVID-19 stress was 
uniquely associated with 
increased T2 brooding 
rumination. (β = 0.48, p <
0.001). 

Houghton 
(2022) 

Australia Prospective longitudinal 
study including high 
school students with 
available pre-Covid 
data. 

N = 476 
participants 
(76 ADHD) 

Age range 
(years): 
Whole sample: 
10–16 
Sex (% females): 
Whole sample: 
45% 

T1: 11/2018 – 
04–05/2019 
T2: 03/2020 
(Lockdown) 
T3: 07–08/ 
2020 (No 
lockdown, 
schools had re- 
opened) 

DSM 4 TR 
or DSM 5 

PALs, CDI:SR [S] 
2, WEMWBS, SDQ 

ADHD v no ADHD cohort: 
No significant difference in 
internalizing symptoms, 
externalizing symptoms or 
depression for adolescents 
from pre-COVID-19 to 
school lockdowns to post 
schools re-opening. 
ADHD cohort: increases in 

(continued on next page) 
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2021. Baseline data (T1) was collected pre-COVID in four studies 
(Becker et al., 2021; Breaux et al., 2021; Houghton et al., 2022; 
Rosenthal et al., 2022), and during the first lockdown (between April 
and June 2020) in two studies (Dvorsky et al., 2022; Fredrick et al., 
2022). 

Outcome measures were collected using online questionnaire-based 
surveys in all the studies. Five used both care giver and self-report 
measures (Becker et al., 2021; Breaux et al., 2021; Dvorsky et al., 
2022; Fredrick et al., 2022; Rosenthal et al., 2022), whilst one included 
only self-reported measures (Houghton et al., 2022). 

Four studies used questionnaires specifically designed to collect data 
on the effects of the pandemic, such as the Coronavirus Health Impact 
Survey (CRISIS), COVID-19 Adolescent Symptom and Psychological 
Experience Questionnaire (CASPE), and COVID-19 rapid response 
research survey (RRR) (Dvorsky et al., 2022; Becker et al., 2021; Fre-
drick et al., 2022; Rosenthal et al., 2022). 

One study used validated questionnaires on ADHD symptoms and 
behavioural difficulties (Breaux et al., 2021), namely the Vanderbilt 
ADHD Diagnostic Rating Scale (VADRS) and the self-reported Child 
Concentration Inventory 2 (CCI-2). 

Three studies measured mood and anxiety symptoms (Breaux et al., 
2021; Fredrick et al., 2022; Houghton et al., 2022) using the Revised 
Children’s Ruminative Responses Scale (RRS), Revised Childhood Anx-
iety and Depression Scale (RCADS), Difficulties in Emotion Regulation 
Scale (DERS), Perth A-Loneness Scale (PALs), Children’s Depression 
Inventory-2 (CDI:SR 2), Warwick-Edinburgh Mental Wellbeing Scale 

(WEMWBS), Strengths and Difficulties Questionnaire (SDQ). 
One study used the Adolescent Resilience Questionnaire (ARQ) to 

assess coping (Dvorsky et al., 2022). Finally, another screened for sleep 
problems (Becker et al., 2021) using the Sleep Habits Survey (SHS) and 
the Sleep Disturbance Scale for Children (SDSC). 

3.3. Main findings 

3.3.1. ADHD vs controls 
We first present the results of the comparative analyses between the 

ADHD cohort and neurotypical controls. 
Breaux et al. (2021) compared adolescents with and without ADHD 

on a range of mental health outcomes. They observed that young people 
with ADHD had significantly more inattention, hyper-
activity/impulsivity, and oppositional/defiant symptoms at all time-
points (t ranges= 3.75–9.87, p < .001). They also had significantly more 
sluggish cognitive tempo symptoms but only pre-COVID (t = 3.67, 
p < .001) and in summer 2020 (t = 2.92, p = .004), however the dif-
ference was not significant in spring 2020, during the first lockdown, as 
only neurotypicals experienced a significant increase in these symptoms 
as compared to pre-COVID (t = 3.95, p < .001). 

Dvorsky and colleagues (2021) reported that, although there was no 
significant group difference in mental health symptoms in spring 2020, 
adolescents with ADHD reported significantly higher levels of symptoms 
in summer and fall 2020 (d = 0.26 and 0.29 respectively). Similarly, 
although youths with/without ADHD reported similar levels of 

Table 1 (continued ) 

Author 
(Year) 

Location Study design Sample size 
(N) 

Demographics Timepoints Criteria 
ADHD 
diagnosis 

Outcome 
measurement 
method 

Key Findings 

positive mental wellbeing 
and decreases in 
externalizing symptoms 
from pre-COVID-19 to post 
school re-opening. 

Rosenthal 
(2022) 

USA Follow-up survey of 
parents/youths from the 
ABCD longitudinal 
study, which monitors 
health outcomes of 
11000 children over 10 
years (Barch et al., 
2018). 

N = 1234 
(620 ADHD; 
614 controls) 

Mean age 
(years): 
ADHD: 12.4 
Controls: 12.5 
Sex (% females) 
ADHD: 31% 
Controls: 31.1% 
Ethnicity (% 
White; % Mixed) 
ADHD: 
68.5%,19% 
Controls: 69.2%, 
19.2% 

T1: 2017–2018 
T2: 05/2020 
(First pandemic 
wave) 
T3: 03/2021 
(Second 
pandemic 
wave) 

DSM-5 
(KSADS-5) 

Pre-pandemic: 
KSADS-5, PMP, 
PMQ, SRPF 
During pandemic: 
RRR 

ADHD v controls: increased 
trouble with remote 
learning (d = − 0.54), sleep 
problems (d=− 0.52), fear 
of COVID-19 infection in 
family members (d =
− 0.56), COVID-19 
restriction rule breaking 
behaviors (d =− 0.23), 
family conflict (d =
− 0.13), and were less 
ready for the upcoming 
school year (d = 0.38). 
ADHD v controls: more 
likely to experience 
behavioral, emotional, 
family, sleep, and school- 
related difficulties as a 
function of pandemic 
interruptions to daily life 
activities. 
Protective factors for 
example parental 
monitoring and school 
engagement did not appear 
to buffer pandemic 
response among children 
with ADHD to the same 
degree as youth without 
ADHD. 

Adolescent Resilience Questionnaire (ARQ), Child Concentration Inventory 2 (CCI-2), Children’s Depression Inventory-2 (CDI:SR 2), Coronavirus Health Impact 
Survey (CRISIS), COVID-19 Adolescent Symptom and Psychological Experience Questionnaire (CASPE), COVID Rapid Response Research Survey (RRR), Difficulties in 
Emotion Regulation Scale (DERS), Perth A-Loneness Scale (PALs), Revised Children’s Anxiety and Depression Scale (RCADS), Ruminative Responses Scale (RRS), Sleep 
Disturbance Scale for Children (SDSC), Sleep Habits Survey (SHS), Strengths and Difficulties Questionnaire (SDQ), Vanderbilt ADHD Diagnostic Rating Scale (VADRS), 
and Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS). 
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substance abuse pre-COVID, those with ADHD progressively increased 
their use during spring and summer 2020, reaching significant group 
difference in summer 2020 (d = 0.35). Substance use was not reported 
for Fall/T3 time-period. However, neurotypical controls reported 
significantly higher levels of worries about COVID-19 in spring and 
summer (d= 0.31 and 0.51 respectively) and more COVID-19 related 
stress in summer 2020 (d = 0.25). 

Houghton et al. (2022) reported that pre-COVID, adolescents with 
ADHD had significantly lower positive mental wellbeing (B = 0.22, 
p = .018) and higher externalizing symptoms (B = 3.015, p < .001), 
depression (B = 5.17, p = .013), and internalizing symptoms (B = 1.63, 
p = .005) than neurotypical peers. However, longitudinal data analysis 
from pre-COVID to post-school reopening showed that the former re-
ported more evident improvement in wellbeing (B=0.23, p = .003) and 
reduction in externalizing symptoms (B = 3.015, p < .001) as compared 
to controls. 

Conversely, Frederick et al. (2022) only noted that youths with 
ADHD had higher parent-reported depressive symptoms in spring 2021 
(β = 0.13, p = 0.022). However, for all mental health symptoms, ADHD 
group status did not moderate the indirect effects of COVID-19 related 
stress, brooding rumination and internalizing symptoms. 

Considering sleep, Becker et al. (2021) observed significant differ-
ences between adolescents with and without ADHD in the duration and 
quality of sleep both before and during the pandemic. Pre-COVID, ad-
olescents with ADHD had significantly higher daytime sleepiness than 
those with ADHD (t = − 2.33, p < .05); however, no significant differ-
ence was observed during the COVID-19 pandemic. In both study pe-
riods, those with ADHD had higher difficulties initiating and maintain 
sleep than those without ADHD, and this difference became more sig-
nificant during the pandemic (X2 =4.17, p < 0.05 before and X2 =7.00, 
p < 0.01 during the COVID-19 pandemic). Finally, although pre-COVID, 
there was no significant group difference in the proportion of adoles-
cents obtaining recommended sleep duration during school nights, those 
with ADHD had significantly lower recommended sleep duration during 
the pandemic (χ2=6.29, p < .05). No differences were observed in other 
quality of sleep parameters. 

Similarly, Rosenthal and colleagues (2022) highlighted that youths 
with ADHD had significantly greater sleep problems than neurotypical 
controls (d=− 0.52). They also had significant more fear and negative 
emotions to infection risk (d=− 0.56), experienced more difficulties with 
remote education (d=− 0.56), felt less prepared for the following school 
year (d=0.38), exhibited more restrictions rule-breaking behavior 
(d=− 0.23), and suffered more often from family conflict (d=− 0.13). 

In summary, studies that compared youths with ADHD and controls 
over time yielded inconsistent results. For instance, although youths 
with ADHD tended to have worse pre-COVID mental health, both more 
and less evident deterioration has been reported as compared to neu-
rotypical peers during restrictions. More consistent are the results 
regarding worsening of sleep quality, which was more evident in those 
with ADHD, although this outcome has been analyzed in only two 
studies. Finally, studies suggested that youths without ADHD developed 
more COVID-19 related worries whereas those with ADHD struggled 
more with complying with restrictions and had a more evident increase 
in drug use. 

3.3.2. Changes in ADHD symptoms 
Only one study considered ADHD symptoms before and after the 

onset of the pandemic in both youths with ADHD (N = 118) and controls 
(N = 120) (Breaux et al., 2021; de Laclause et al., 2022; Fattah et al., 
2022; Valicenti-Mcdermott et al., 2021). They reported significant 
changes in inattention scores (d=0.31) but not in hyper-
activity/impulsivity (d=0.19) across timepoints (from pre-COVID to 
spring and summer 2020) for the whole sample. The pattern of changes 
in inattentive symptoms paralleled that observed for sluggish cognitive 
tempo, anxiety, and depression, which higher effect size for the latter 
(d=0.75). Considering risk factors, lower levels of pre-COVID emotion 

regulation skills were significantly associated with more inattentive 
symptoms at all timepoints and more hyperactivity/impulsivity symp-
toms in spring and summer 2020. Further, they noted an interaction 
between ADHD status and lower pre-COVID emotion regulation skills, 
thus suggesting additive risk for youths with both characteristics. 
Finally, male sex was associated with higher levels of hyper-
activity/impulsivity and low family income with more inattention 
(Breaux et al., 2021). 

3.3.3. Changes in sleep 
One study compared sleep problems before and after the onset of the 

pandemic (Becker et al., 2021) and another considered changes during 
the pandemic (Rosenthal et al., 2022). Negative affect, COVID-19 
related poor concentration, and screen time were identified as risk fac-
tors for worse sleep problems during the pandemic. 

Becker and co-workers (2021) included 122 adolescents, among 
whom 48% had ADHD. They reported a significant increase in parent- 
reported clinically elevated difficulties initiating and maintaining 
sleep from pre- to during lockdown (May-June 2020) in the whole 
sample. Further, there was a non-significant increase in the proportion 
of youths obtaining recommended sleep duration (8–10 h) during school 
nights; and a significant shift of bedtimes (to about an hour later). 
Ethnicity, sex, age, and social media use were not significantly associ-
ated with sleep quality outcomes. However, exercising and spending 
time outdoor had a positive effect on difficulties with initiating and 
maintaining sleep, whilst negative affect and COVID-19 related poor 
concentration were associated with more difficulties. Finally, Rosenthal 
and co-workers (2022) noted a strong positive association between 
screen time and sleep problems in those with ADHD (Rosenthal et al., 
2022). 

3.3.4. Changes in mood, anxiety, and other mental health symptoms 
Three studies compared mood, anxiety and other mental health 

symptoms before and after the onset of the pandemic (Breaux et al., 
2021; Houghton et al., 2022; Rosenthal et al., 2022); and two reported 
on changes during the pandemic (Dvorsky et al., 2022; Fredrick et al., 
2022). Some studies provided longitudinal data for the ADHD cohort 
independently, whilst others described aggregated data only. Taken 
together, they suggest pandemic-related worsening of mental health 
symptoms, especially during the first lockdown. Poor pre-COVID 
emotion regulation skills and rumination were associated with worse 
outcomes, whilst use of routines and positive coping strategies with 
better outcomes. 

In parallel to what previously reported for ADHD symptom changes, 
Breaux and co-workers (2021) reported significant changes in anxiety, 
depression, sluggish cognitive tempo and oppositionality in the whole 
sample (N = 238, of whom 118 with ADHD) from pre-COVID to spring 
and summer 2020. Effect sizes ranged from d= 0.26 (oppositionality) to 
d= 0.75 (depression). Of note, whist these symptom trajectories showed 
higher scores in spring 2020, as compared to pre-COVID and summer 
2020, that of inattention scores showed persistent higher scores in 
spring and summer 2020. In terms of risk factors, pre-COVID emotion 
regulation skills were significantly associated with higher mood, anxiety 
and sluggish cognitive tempo symptoms at all timepoints, and higher 
oppositionality pre-COVID and in spring 2020. Unexpectedly, higher 
family income was associated with greater oppositionality. Finally, 
ethnicity was not associated with changes in mental health symptoms. 
(Breaux et al., 2021). 

Houghton et al. (2022) reported symptom changes over time in each 
of the two cohorts, one including 238 youths with neurodevelopmental 
conditions (55 with ADHD) and one including matched neurotypical 
controls. They noted no significant changes in internalizing symptoms, 
externalizing symptoms and depression for adolescents with neuro-
developmental conditions from pre-COVID to post schools re-opening, 
although these were already elevated pre-pandemic. Symptom levels 
returned to pre-COVID levels or lower post school reopening. 
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Conversely, all mental health symptoms significantly worsened in the 
control group. The latter also reported greater isolation during lock-
down, whereas no change was observed in the cohort with neuro-
developmental conditions. The results of comparative analyses are 
reported in the above section. 

Rosenthal and co-workers (2022) noted that school involvement, 
parental monitoring, and lack of family conflict were more strongly 
associated with parent-reported preparation for the following school 
year in youths without ADHD. They concluded that youths with ADHD 
were less responsive to protective environmental factors, such as 
parental monitoring (Rosenthal et al., 2022). 

Frederick et al. (2022) observed that baseline COVID-19 related 
stress was associated with Spring 2021 increased anxiety and self and 
parent reported depression, and that this association was mediated by 
brooding rumination as measured at Autumn 2020 in both youths with/ 
without ADHD and in both males and females. 

Finally, Dvorsky and colleagues (2022) analyzed relationships be-
tween COVID-19 related worries/stress and coping strategies and rou-
tines, and between these and mental health symptoms and substance use 
in 238 adolescents (118 with ADHD). They reported that initial levels of 
COVID-19 related stress/worries and mental health symptoms predicted 
increases in coping behaviors and use of routines, which in turn pre-
dicted decreased mental health symptoms, worry, and stress, only for 
adolescents with ADHD. Utilizing positive coping strategies and 
engaging in routines protected against increases in substance use and 
mental health problems for adolescents with ADHD. However, those 
with ADHD participated in significantly fewer routines and coping 
strategies than their neurotypical peers (Dvorsky et al., 2022). 

3.4. Quality of the studies 

Based on the Newcastle-Ottawa risk of bias tool adapted for longi-
tudinal studies (Wells et al., 2000), 83% of studies were judged to be of 
overall low quality, mainly due to the use of self-reported outcome 
measures and for not providing any statement on attrition rates. The 
quality assessment of individual studies is reported in Table S1. 

4. Discussion 

This is the first systematic review focusing exclusively on longitu-
dinal studies comparing children and adolescents with/without ADHD 
during the COVID-19 pandemic. In sum, adolescents with ADHD had 
higher pre-COVID levels of externalizing and internalizing symptoms 
and sleep problems as compared to neurotypical peers. However, the 
latter experienced significant greater worsening of sluggish cognitive 
tempo symptoms, COVID-19 related worries, depression, and external-
izing symptoms during the first lockdown. Mental health symptoms 
remained elevated in those with ADHD, thus some group differences 
temporarily became unsignificant (e.g., sluggish cognitive tempo 
symptoms). In summer/fall 2020, those with ADHD tended to have more 
severe mental health symptoms and drug use, although a study noted an 
improvement in wellbeing and externalizing symptoms post-school 
reopening. A study extended the follow-up to spring 2021, when the 
only difference observed was higher levels of depressive symptoms in 
those with ADHD. Finally, two studies investigated changes in sleep 
problems, and both reported greater worsening in those with ADHD. 
Overall, these findings highlight that lockdown had a predominantly 
negative impact on the mental health of children and adolescents with 
ADHD, which perhaps became more evident after the initial phase of 
restrictions. 

The identified deterioration may be due to several factors. Young 
people with ADHD may be less resilient and particularly affected by 
changes of routine and/ or unpredictable schedules (Barkley and 
Fischer, 2011). Given the pandemic led to a major upheaval in routines, 
this could have been a cause of deterioration. Furthermore, ADHD youth 
were less engaged in routines and the use of coping strategies (Dvorsky 

et al., 2022); and lack of motivation, loneliness and boredom were 
associated with increased risk of worsening mental health (Sibley et al., 
2021). Similarly, a prospective study showed that baseline COVID-19 
related stress (measured in May 2020) was significantly positively 
associated with increased ADHD symptom severity at 12 months 
(Summerton et al., 2023). COVID-19 related restrictions and un-
certainties may have also contributed to a more difficult home envi-
ronment and conflicts in relationships. Additionally, children with 
neurodevelopmental disorders are more at risk of abuse (Govindshenoy 
and Spencer, 2007). A longitudinal cohort study in ADHD highlighted 
that, compared to before COVID-19, 62.7% of the parents were verbally 
and physically abusive towards their children’s behavioral difficulties 
(Fattah et al., 2022). Similarly, another study reported increased 
shouting at the child (43.8%), verbal abuse (25%), and punishment 
(27.1%) during lockdown (Shah et al., 2021). This increase in abuse may 
have contributed to worsening mental health in adolescents with ADHD. 
Parenting a child with ADHD can be challenging and more stressful than 
raising a child without this condition (Perez Algorta et al., 2018). As a 
result of COVID-19 related restrictions, it is likely that parents spent 
more time at home with their children, with limited opportunities to be 
outdoor or engage in meaningful activities. This may have negatively 
impacted parents’ mental health and ability to support their children. It 
has been reported that parents of those with ADHD had higher levels of 
depressive symptoms than the parents of those without ADHD (Fredrick 
et al., 2022) during the COVID-19 pandemic. Overall, parents’ and 
child’s difficulties in response to the pandemic and restrictions may have 
contributed to a more difficult home environment and made more 
challenging for parents to support their child to access coping strategies 
and maintain routines. Finally, health care provision was mostly trans-
ferred to online or telephone for those with ADHD (Rosenthal et al., 
2022). Increased barriers to accessing mental health services may also 
have contributed to worsening mental health during the pandemic. 

It is striking that some of the results suggest that youths with ADHD 
were not impacted over and above their non-ADHD counterparts. For 
instance, Houghton et al. (2022) reported no significant group differ-
ences in increases in internalizing and externalizing symptoms and 
depression (Houghton et al., 2022). However, the authors noted that 
those with ADHD had higher pre-COVID difficulties and these remained 
elevated throughout the study period, thus they continued to be an 
at-risk population. Similarly, a secondary analysis of the Co-Space study 
noted an increase in hyperactivity and inattention in the control group 
during the first lockdown, and persistent elevated symptoms in the 
ADHD group, who showed higher levels of impairment (Hall et al., 
2023). In addition, adolescents with ADHD had higher levels of loneli-
ness pre-lockdown, and this could potentially explain why they were less 
affected by lockdown, as the restrictions did not lead to such a change in 
their social interactions as for their peers without ADHD. 

Studies also differ regarding symptom variation over time. For 
instance, Houghton et al. (2022) noted increases in mental wellbeing 
and decreases in externalizing symptoms from pre-COVID to post school 
re-opening in summer 2020, suggesting a positive impact of lockdown 
(Breaux et al., 2021; Houghton et al., 2022). Conversely, Breaux et al. 
(2021) reported that an initial increase in adolescent mental health 
symptoms at the start of the pandemic was not maintained following the 
lifting of lockdown restrictions in summer 2020; and Dvorsky et al. 
(2021) indicated a more persisting negative impact. Differences among 
studies may be related to sample characteristics but also to varying 
levels of restrictions. The included studies were conducted in four 
different countries and two of them differed substantially in COVID-19 
infection rates, lengths of lockdown and response to the COVID-19 
pandemic. For instance, when considering Houghton’s findings, it is 
important to note that it was conducted in Western Australia where rates 
of COVID-19 infection were lower than other parts of the world and the 
pandemic did not lead to the same level of health and social emergen-
cies. Thus, the reported impact of the pandemic may vary due to country 
level factors, such as the severity of the lockdown, the number of 
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COVID-19 cases and deaths. 
Sleep difficulties are common in adolescents with ADHD (Becker 

et al., 2019), however this appeared to be an area that was particularly 
negatively impacted during the COVID-19 pandemic. Adolescents with 
ADHD did not benefit from increased school night sleep like their non- 
ADHD counterparts during the pandemic. They were less likely to ach-
ieve the recommended amount of sleep. Interestingly, another longitu-
dinal study in ADHD (without controls) reported higher symptom 
severity in youths with the longest bedtime delay (De Laclause et al., 
2022). It is also known that anxiety and depression can affect sleep. 
Thus, we can hypothesize a bidirectional relationship between wors-
ening sleep and worsening internalizing symptoms. 

Considering risk factors, male sex was associated with higher levels 
of hyperactivity/impulsivity and low family income with more inat-
tention but less oppositionality. Poor pre-COVID emotion regulation 
skills and rumination were associated with worse outcomes, whilst use 
of routines and positive coping strategies with better outcomes. Nega-
tive affect, COVID-19 related poor concentration, and screen time were 
identified as risk factors for worse sleep. Most of these were identified in 
the whole sample, including both youths with ADHD and controls, 
however, some studies also noted group differences. For instance, 
youths with ADHD appeared less responsive to protective environmental 
factors (such as parental monitoring), and engaged less with routines 
and coping strategies, although these had a beneficial effect. Identifying 
these patterns may be important to guide clinicians and the supportive 
network around the child on how to best support them. 

4.1. Strengths and limitations 

This systematic review benefits from the longitudinal design of the 
included studies, which more robustly pinpoints the impact of the 
COVID-19 pandemic; the comparative analyses with controls, which 
helped clarify the relationship between an ADHD diagnosis and the 
patterns of symptom changes over time; and the exclusion of studies 
relying on the retrospective recall of symptom severity, to avoid po-
tential recall bias. 

Limitations, mainly due to the nature of the included studies, should 
also be considered. First, the number of the eligible studies was limited. 
Due to this, and the heterogeneity in outcome measures and timeframes, 
it was not possible to carry out a meta-analysis. Second, the majority of 
the studies were conducted during 2020 and only few extended up to 
2021. However, the pandemic, and lockdowns in parts of the world, 
continued well into 2021, so the full impact of the pandemic is not 
captured. Prolonged social distancing measures may induce an adapta-
tion or create a cumulative negative impact in individuals. Longer lon-
gitudinal studies are therefore needed to clarify the longer-term impact 
of the pandemic on children and adolescents with ADHD. Third, its 
impact may also vary with the different waves of restrictions. Unfortu-
nately, not all the included studies provided information on the types of 
restrictions in place at the time of data collection. This limits compa-
rability among studies and does not allow us to capture the specific ef-
fects of varying intensity and types of social restrictions. For instance, 
prior work conducted in the UK has shown that the severity of mental 
health symptoms fluctuated accordingly to lockdown phases in healthy 
children and young people, whereas it remained more stable in those 
with neurodevelopmental disorders/special education needs (Waite 
et al., 2021). It would therefore be important to clarify the potential 
restriction-related variation of symptom severity in those with ADHD. 
Fourth, most of the studies relied upon carer or self-reports, instead of an 
assessment by a mental health professional, thus outcome measures may 
be biased by the subjective nature of the assessment tool. For instance, a 
carer report may be biased by their own mental health difficulties or the 
housing and financial circumstances of the family. Finally, some studies 
did not use standardized questionnaires to measure outcomes, which 
may limit validity and reliability. 

4.2. Conclusion and clinical implications 

Our results suggest that children with ADHD are vulnerable to 
changes in their environment and education, and may be negatively 
affected by high-level restrictions. 

These findings should guide clinicians to help youths to mitigate the 
effects of the pandemic and build resilience, for instance by developing 
emotion regulation skills and routines. In the event of future scenarios, 
clinicians may need to monitor youths with ADHD more closely, espe-
cially those at higher risk of deterioration. Supporting the family and 
young person to uphold a structured routine and utilize positive coping 
strategies is essential to reducing the risk to the young person’s mental 
health. Working with parents can also reduce family conflicts and enable 
them to better support their child, while reducing the risk of episodes of 
abuse. Finally, interventions that focus on reducing rumination in the 
young person may help to reduce anxiety and depressive symptoms. 

These findings may also inform clinical guidelines and policies, as 
they highlight the vulnerabilities of youths with ADHD and the impor-
tance to address their needs to limit the negative effects of possible 
future restrictions. For instance, allocating additional educational or 
social support may be beneficial, especially when parents are less able to 
support their children due to their own mental health difficulties or 
family circumstances. The risk of future pandemic/epidemics remains. 
Should restrictions be considered again, it is important that public 
health strategies holistically consider the collateral impacts of lock-
downs in cost-benefit analyses and introduce means to mitigate the 
impact. 
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