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Abstract
Background. The impact of chronic stressors like the COVID-19 pandemic is likely to be
magnified in adolescents with pre-existing mental health risk, such as attention-
deficit/hyperactivity disorder (ADHD). This study examined changes in and predictors of
adolescent mental health from before to during the COVID-19 pandemic in the Southeastern and
Midwestern United States. Methods. Participants include 238 adolescents (132 males; ages 15-
17; 118 with ADHD). Parents and adolescents provided ratings of mental health symptoms
shortly before the COVID-19 pandemic and in spring and summer 2020. Results. Adolescents
on average experienced an increase in depression, anxiety, sluggish cognitive tempo, inattentive,
and oppositional/defiant symptoms from pre-COVID-19 to spring 2020; however, with the
exception of inattention, these symptoms decreased from spring to summer 2020. Adolescents
with ADHD were more likely than adolescents without ADHD to experience an increase in
inattentive, hyperactive/impulsive, and oppositional/defiant symptoms. Adolescents with poorer
pre-COVID-19 emotion regulation abilities were at-risk for experiencing increases in all mental
health symptoms relative to adolescents with better pre-COVID-19 emotion regulation abilities.
Interactive risk based on ADHD status and pre-COVID-19 emotion regulation abilities was
found for inattention and hyperactivity/impulsivity, such that adolescents with ADHD and poor
pre-COVID-19 emotion regulation displayed the highest symptomatology across timepoints.
Lower family income related to increases in inattention but higher family income related to
increases in oppositional/defiant symptoms. Conclusions. The early observed increases in
adolescent mental health symptoms during the COVID-19 pandemic do not on average appear to
be sustained following the lift of stay-at-home orders, though studies evaluating mental health
across longer periods of time are needed. Emotion dysregulation and ADHD increase risk for
sustained negative mental health functioning and highlight the need for interventions for these
populations during chronic stressors. Results and clinical implications should be considered
within the context of our predominately White, middle class sample.

Keywords: novel coronavirus; COVID-19; adolescence; mental health; emotion regulation;
attention-deficit/hyperactivity disorder; psychopathology

Abbreviations: COVID-19 = novel coronavirus; ADHD = attention-deficit/hyperactivity
disorder; SCT = sluggish cognitive tempo; VADRS = Vanderbilt ADHD Diagnostic Rating
Scale; CCI-2 = Child Concentration Inventory, Second Edition; RCADS = Revised Children’s
Anxiety and Depression Scale
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Mounting evidence highlights the profound early impact of the COVID-19 pandemic on
mental health functioning. Specifically, elevated rates of anxiety and depression symptoms have
been documented in several large, cross-sectional adolescent and adult samples (e.g., Ahmed et
al., 2020; Asanov et al., 2020; Cao et al., 2020; Huang & Zhao, 2020). However, prospective
longitudinal studies that include assessments of mental health prior to COVID-19 are scarce
(McGinty et al., 2020), as are studies including multiple timepoints during COVID-19 (Wang et
al., 2020). These studies find preliminary support that individual mental health symptoms have
increased among adults in the United States from pre-COVID-19 to spring 2020 (McGinty et al.,
2020) and that this increase may be short-lived, with reductions in psychological impact
observed four weeks after the onset of COVID-19 in China (Wang et al., 2020). To our
knowledge, no studies have utilized both prospective adolescent data with pre-COVID-19
assessment and multiple timepoints during COVID-19. It will be particularly important for such
research to examine individual factors that may increase or decrease risk in predicting mental
health trajectories throughout the COVID-19 pandemic.

Experiencing chronic stress is a well-established catalyst for mental health difficulties,
particularly for individuals who are at-risk due to biological, psychological, or social factors
(Zuckerman, 1999). The COVID-19 pandemic, including stay-at-home orders and longer-term
public health recommendations, may be particularly impactful for adolescents, given that
adolescence is associated with the onset of many mental health problems, increased emotion
dysregulation, increased parent-child conflict, and prioritization of peer relationships (Brown &
Larson, 2009; Collins, 1990; Paus et al., 2008; Sobanski et al., 2010). Further, the impact of
COVID-19 is likely to be magnified in adolescents with pre-existing mental health and
neurodevelopmental risk, such as attention-deficit/hyperactivity disorder (ADHD). ADHD is a
highly prevalent neurodevelopmental disorder (Willcutt, 2012) associated with high levels of
psychiatric comorbidity, poor social and academic functioning, and emotion dysregulation (e.g.,
Becker & Fogleman, 2020; Steinberg & Drabick, 2015). Emotion dysregulation has been linked
to comorbidity among youth with ADHD (Steinberg & Drabick, 2015), making it an important
predictor of mental health during COVID-19. Although adolescents with ADHD display higher
levels of emotion dysregulation than their peers, not all adolescents with ADHD experience these
difficulties, and these difficulties are not unique to ADHD (Bunford et al., 2015). In fact,
emotion dysregulation is conceptualized as a transdiagnostic risk factor for psychopathology and
is a core feature of both internalizing and externalizing disorders (McLaughlin et al., 2011; Sloan
etal., 2017). As such, it is important to examine whether ADHD status may result in unique risk
for poorer mental health functioning, above and beyond the effects of emotion
dysregulation. Just as emotion dysregulation serves as a risk factor for psychopathology, well-
developed emotion regulation abilities may serve as an important buffer against chronic stress.
Prior research examining the impact of crises/stressors have shown that emotion regulation plays
an important role in determining the effects on an individual (Jenness et al., 2016; Terranova et
al., 2009), with some early evidence among adults that emotion regulation abilities are linked to
better mental health functioning during the COVID-19 pandemic (Jiang et al., 2020; Moccia et
al., 2020). Finally, it is possible that ADHD and emotion dysregulation confer interactive risk,
and that having well-developed emotion regulation abilities may serve as a protective factor for
both adolescents with and without ADHD.

Given this backdrop, the present study sought to use a prospective, longitudinal sample of
adolescents with and without ADHD to examine changes in and predictors of mental health
functioning during the COVID-19 pandemic. We examine both risk and protective processes,
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which is critical for identifying which adolescents might be most impacted by this and future
chronic stressors as well as targets for intervention (Dvorsky et al., 2020). As such, the first aim
of this study was to examine changes in mental health functioning during COVID-19 in
adolescents. The second aim was to examine whether ADHD status, pre-COVID-19 emotion
regulation abilities, and demographic variables were predictors of change in mental health
functioning. Given that adolescents with ADHD experience poorer emotion regulation abilities
on average, but that not all adolescents with ADHD experience such difficulties and that these
difficulties are not unique to ADHD (Bunford et al., 2015), both independent and interactive
effects were examined for ADHD and emotion regulation abilities in predicting mental health
functioning.

Methods
Participants

Participants were 238 adolescents (132 males; ages 15-17 years) from two sites in the
Southeastern and Midwestern United States. Although the two study site locations are in
Richmond, Virginia and Cincinnati, Ohio, Cincinnati borders Kentucky, thus families resided in
Ohio (23%), Kentucky (33%), and Virginia (42%)*. Adolescent participants each participated
with a primary caregiver (89% mothers, 9% fathers, 2% other). Approximately half of the
sample (n=118) was comprehensively diagnosed at the initial evaluation prior to COVID-19 with
ADHD (85 ADHD predominantly inattentive presentation, 33 ADHD combined presentation).
Adolescents identified as predominantly White (82%), with 7% identifying as
biracial/multiracial, 6% identifying as Black, 4% Asian, and 1% identifying as another race; 4%
of the sample identified as Hispanic/Latinx. Participants came from a range of socioeconomic
backgrounds (M family income=$93,073, SD=$34,856), with 19% of families falling below the
2019 United States median household income.

Procedures

Participants who provided permission for further contact pre-COVID-19 (visits between
September 2018-February 2020; N = 262; 90.8% retention) were invited to participate in the
current study, with COVID-19 data being collected between May 15-June 14, 2020 during stay-
at-home orders (spring 2020)? and between July 1-August 5, 2020 after these orders had lifted
(summer 2020). The 238 participants who participated in the COVID-19 timepoints did not
differ from 24 participants who were contacted for possible participation on adolescent sex, race,
ethnicity, ADHD symptoms, or family income (ps>.07).

For the larger study, adolescents and their parents were recruited across two consecutive
years for a prospective longitudinal study examining sleep in adolescents with and without
ADHD (Becker et al., 2019; Langberg et al., 2019). Inclusion criteria included enrolled in eighth
grade, estimated Full Scale IQ > 80, and enrolled in regular education classes. Exclusion criteria
were meeting criteria for autism spectrum disorder, bipolar disorder, or a dissociative or
psychotic disorder; previous diagnosis of an organic sleep disorder (e.g., obstructive sleep
apnea); and not meeting criteria for either the ADHD or comparison groups. During the initial
assessment, all participants underwent a comprehensive ADHD diagnostic evaluation. To be
eligible for the ADHD group, adolescents were required to meet all Diagnostic and Statistical

1 Six families (2% of the sample) moved to other states after being recruited to the initial study but resided in these
other states during all three timepoints used in this study.

2 Stay-at-home orders for Ohio were March 23—-May 29, stay-at-home orders for Kentucky were March 26—May 22
with additional restrictions through June 29, and stay-at-home orders in Virginia were March 30 — June 10 (“Map of
COVID-19,” 2020). After formal stay-at-home, orders lifted in Ohio “strong recommendations” for residents to
“stay at their place of residence when possible" were issued.
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Manual for Mental Disorders, Fifth Edition (DSM-5) criteria for either ADHD combined or
predominantly inattentive presentation on the Children’s Interview for Psychiatric Syndromes
(ChIPS; Weller et al., 1999) and evidence impairment in home, academic, and/or social settings.
Participants were included in the comparison group if parents endorsed <4 symptoms in both
domains of ADHD (i.e., inattention, hyperactivity/impulsivity) on the ChIPS. Adolescents and
parents provided consent and assent for participation and were compensated for participation at
all timepoints. This study was approved by the Cincinnati Children’s Hospital Medical Center
and Virginia Commonwealth University Institutional Review Boards.

Measures

Vanderbilt ADHD Diagnostic Rating Scale (VADRS; Wolraich et al., 2003). Parents
completed the VADRS to assess DSM-5 based symptoms of hyperactivity/impulsivity,
inattention, and oppositionality/defiance. Ratings are provided based on behaviors while the
adolescents are on medication, when relevant. Symptoms are rated on a 4-point scale ranging
from 1=Never to 4=Very Often, with symptoms rated as occurring often or very often counting as
being clinically present. Reliability was good in this sample at all timepoints (as=.89-.94).

Child Concentration Inventory, Second Edition (CCI-2; Becker, 2015; Séez et al.,
2019). Self-reported CCI-2 was used to assess sluggish cognitive tempo (SCT) symptoms (e.g.,
daydreaming, fogginess). Items are rated on a 4-point Likert scale ranging from 0O=Never to 3=
Always. A mean score across 15 items was used in the present study. The CCI-2 has been
validated for use with adolescents with and without ADHD (Becker et al., 2020). Reliability was
excellent at all timepoints (as=.93 - .94).

Revised Child Anxiety and Depression Scales (RCADS; Chorpita et al., 2005). Self-
report on the RCADS was used to assess DSM-based anxiety and depression symptoms.
Symptoms are rated on a 4-point scale ranging from 1=Never to 4=Always. T-scores normed
based on grade and sex for the Depression and Total Anxiety composites were used in the
present study. Reliability was good at all timepoints (as=.89-.96).

Difficulties in Emotion Regulation Scale — Short Form (DERS; Kaufman et al.,
2015). Adolescents completed the DERS short form consisting of 18 items rated on a 5-point
scale indicating how often they engage in various behaviors ranging from 1=Almost Never (0-
10%) to 5=Almost Always (91-100%). The global emotion dysregulation composite was used in
the present study to create a dichotomized variable representing poor pre-COVID-19 emotion
regulation abilities (1=scores greater than mean emotion dysregulation composite) and good
emotion regulation abilities (O=scores less than mean emotion dysregulation composite).
Reliability was excellent in this sample (x=.90).

Demographic Variables. Adolescent sex (male=0; female=1) and family income were
reported by parents in a demographic form. Adolescents reported on their own race and ethnicity
(non-Black or Latinx=0, Black and/or Latinx=1).

Analyses

Descriptive statistics, repeated measures ANOVAs, and follow-up paired-sample t-tests
were examined to assess change in mental health functioning. To examine predictors of changes
in mental health functioning, linear mixed-effects models with ADHD status and pre-COVID-19
emotion regulation abilities as between-subjects factors were run. Relevant demographic
variables of sex, race, and family income were included as additional predictors, and cohort and
medication status were included as covariates. Three medication status covariates were used
based on parent-report of medication status on the VADRS at each timepoint (1=on medication,
0=not on medication or unsure). Cohen’s d was calculated as a measure of effect size, with .3, .5,
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and.8 representing small, medium, and large effects, respectively (Cohen, 1988). Post-hoc power
analyses indicated adequate power to detect small effects for the repeated measure ANOVA
analyses (Cohen’s f=.1, power=.93), assuming a .5 correlation among the repeated measures.
Similarly, post-hoc power analyses indicated adequate power to detect small effects of f2>.07 for
the linear mixed effects analyses.

Results
Preliminary Analyses

Descriptive statistics for the total sample are presented in Table 1. Across the entire
sample significant change was observed across timepoints for every mental health symptom
domain (ds=0.26-0.75) except hyperactivity/impulsivity (d=0.19). For depression, anxiety, SCT,
and oppositional/defiant symptoms, this change was quadratic (Fs=8.02-46.42, ps<.006,
ds=0.54-1.14), with spring 2020 scores being significantly higher than pre-COVID-19 and
summer 2020 (ts=2.58-6.19, ps<.012). For inattention symptoms, this change was linear
(F=6.51, p=.011, d=0.34), with spring and summer 2020 scores being significantly higher than
pre-COVID-19 scores (t=2.69 and 2.55, p=.008 and .011, respectively).

Predictors of Change in Mental Health Functioning from Pre-COVID-19 to During
COVID-19

Results for the linear mixed-effects models can be found in Tables 2 and 3. ADHD status
was a unique predictor of SCT, inattention, hyperactivity/impulsivity, and
oppositionality/defiance symptom trajectories. Specifically, relative to adolescents without
ADHD, adolescents with ADHD had significantly more inattention, hyperactivity/impulsivity,
and oppositional/defiant symptoms at all timepoints (ts=3.75-9.87, ps<.001) and significantly
more SCT symptoms pre-COVID-19 and in summer 2020 (t=3.67 and 2.92, p<.001 and p=.004,
respectively). Adolescents with and without ADHD did not differ on SCT symptoms in spring
2020, as adolescents without ADHD experienced an increase in SCT from pre-COVID-19 to
spring 2020, t=3.95, p<.001, but adolescents with ADHD did not experience a change in SCT
symptoms, t=0.76, p=.451.

Pre-COVID-19 emotion regulation abilities were a unique predictor of all mental health
symptoms. Specifically, adolescents with poor pre-COVID-19 emotion regulation abilities
displayed more depression, anxiety, SCT, and inattention symptoms at all timepoints (ts=2.94—
8.82, ps<.006); more hyperactivity/impulsivity symptoms in spring and summer 2020 (ts=2.60
and 2.00, ps=.010 and .040, respectively); and more oppositionality/defiance symptoms pre-
COVID-19 and in spring 2020 (ts=2.53 and 2.30, ps=.012 and .023, respectively), relative to
adolescents with good pre-COVID-19 emotion regulation abilities. An interaction between
ADHD status and pre-COVID-19 emotion regulation abilities was found for inattention and
hyperactivity/impulsivity symptoms suggesting additive risk among adolescents with ADHD and
poor emotion regulation abilities (Figure 1).

With regard to demographic variables, adolescent sex significantly predicted
hyperactivity/impulsivity, with males experiencing a marginal increase from pre-COVID-19 to
spring and summer 2020 (ts=1.93 and 1.83, ps=.056 and .069, respectively), but females
showing no change across timepoints (ts=0.21-0.74, ps>.464). Family income was a significant
predictor of inattention and oppositionality/defiance. Specifically, when probing the continuous
income variable based on incomes below/above the national median household income,
adolescents from families with higher incomes did not change in inattention symptoms, whereas
adolescents from families with lower incomes experienced an increase in inattention. The
opposite pattern was found for oppositionality/defiance, with higher income families
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experiencing an increase in oppositionality/defiance. Race/ethnicity did not significantly predict
change in any mental health symptoms.
Discussion

This study utilized a prospective longitudinal design to examine changes in mental health
functioning among adolescents with and without ADHD using data collected shortly before the
COVID-19 pandemic, during spring 2020, and during summer 2020 in the Southeastern and
Midwestern United States. Overall, significant increases in depression, anxiety, SCT, inattention,
and oppositionality/defiance symptoms were observed across adolescents from pre-COVID-19 to
spring 2020; however, these symptoms generally returned to pre-COVID-19 levels in summer
2020, with the exception of inattention. ADHD status was associated with increases in SCT and
externalizing symptoms. Poor pre-COVID-19 emotion regulation abilities predicted increases in
internalizing and externalizing symptoms during the COVID-19 pandemic. Results also highlight
that individuals with ADHD and poor emotion regulation abilities were at the greatest risk for
sustained elevations in externalizing symptoms during spring and summer 2020. These findings
have important clinical implications for helping prevent negative mental health outcomes during
the COVID-19 pandemic and future chronic stressors.

Our findings that adolescents experienced increases in mental health symptoms during
COVID-19 stay-at-home orders extend cross-sectional research suggesting increased prevalence
rates of anxiety and depression during COVID-19 (e.g., Ahmed et al., 2020; Asanov et al., 2020;
Cao et al., 2020; Huang & Zhao, 2020) and the limited prospective research with adults finding
increases in psychological distress and loneliness from 2018 to 2020 (McGinty et al., 2020).
However, our results also provide promise that these increases in mental health symptoms did
not remain, on average, once stay-at-home orders had lifted. This is consistent with the very
limited research to date examining changes throughout the COVID-19 pandemic (Wang et al.,
2020), and extends these findings to suggest that the decrease in symptoms is back to pre-
COVID-19 levels.

Our results suggest that adolescents with ADHD are experiencing a greater increase in
SCT and externalizing symptoms during the COVID-19 pandemic. This increase in SCT,
ADHD, and oppositional/defiant symptoms among adolescents with ADHD is particularly
noteworthy as this is above and beyond the effects of medication status, suggesting that the
elevated rates in spring and summer 2020 are not merely a result of adolescents with ADHD
being on medication holidays during remote learning and the summer months. Additionally,
results extend prior research with adults suggesting that emotion regulation abilities are
associated with better mental health during crises and chronic stressors including the COVID-19
pandemic (Jenness et al., 2016; Jiang et al., 2020; Moccia et al., 2020; Terranova et al., 2009).
Our findings are the first to prospectively support that emotion regulation abilities prior to
COVID-19 predict better mental health functioning during the pandemic. We found adolescents
with better pre-COVID-19 emotion regulation abilities experience less of an increase in both
internalizing and externalizing symptoms during COVID-19, consistent with emotion
dysregulation being a transdiagnostic risk factor (McLaughlin et al., 2011; Sloan et al., 2017).
However, there was some evidence of interactive risk for externalizing symptoms for adolescents
with ADHD and poor emotion regulation. These findings have important clinical implications as
they suggest that improving emotion regulation abilities could be a protective factor, particularly
for at-risk adolescents, for coping with chronic stressors such as the COVID-19 pandemic.

Cross-sectional research regarding sex differences in mental health functioning during the
COVID-19 pandemic has been mixed, with some studies finding similar rates of mental health
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difficulties among men and women (e.g., Ahmed et al., 2020; Huang & Zhao, 2020), and others
finding women to be at increased risk (e.g., Asanov et al., 2020; Holland, 2020; Jiang et al.,
2020). Findings from our prospective study suggest minimal sex differences, with the only
difference being males experiencing increases in hyperactivity/impulsivity. Similarly, other
demographic factors did not display a consistent pattern of risk. Specifically, adolescents from
families with lower incomes experienced more of an increase in inattention, but no change in
oppositional/defiant symptoms, whereas the opposite pattern was found for adolescents from
higher income families for oppositional/defiant symptoms. These limited and inconsistent
findings may be due to only 19% of families falling below the United States median household
income. Surprisingly, adolescent race/ethnicity was not related to changes in mental health. This
is likely due to our sample being predominately White, with only 10.5% of participants
identifying as Black and/or Latinx. There is prior evidence that Black and Latinx individuals
have experienced significantly greater levels of stress, economic impact, and mental health
symptoms during COVID-19 relative to White and Asian individuals (e.g., Holland, 2020;
Mental Health - Household Pulse Survey - COVID-19, 2020). It will be important for future
research with larger, more diverse adolescent samples to examine the role of race/ethnicity in
mental health functioning during the pandemic.

Results of the present study should be interpreted within the context of several
limitations. First, given our predominately White sample and the disproportionate impact of the
COVID-19 pandemic on Black and Latinx Americans, it is possible that our observed increases
in mental health symptoms may be an underestimate. Despite efforts to recruit through school
and community settings, including schools with large Black and Latinx populations, the vast
majority of families who responded to flyer distribution identified as White. Second, as ratings of
ADHD and oppositional/defiant symptoms were provided based on behaviors on medication,
rates of reported externalizing symptoms were low pre-COVID-19 and during COVID-109.
However, the ADHD sample still displayed significantly more externalizing symptoms than the
comparison sample, and analyses focused on changes within the samples across time, somewhat
reducing this concern. Third, it is possible that families who continued to participate in the study
are families with better overall mental health functioning and/or that are experiencing less
difficulties during the pandemic. Finally, it is impossible to disentangle whether the change in
mental health symptoms from spring to summer 2020 was a result of COVID-19 restrictions
lessening (i.e., removal of stay-at-home orders), a result of this timepoint occurring in the
summer, or a combination of both. It will be critical for research to continue following students
through the 2020-2021 school year to examine trajectories of mental health symptoms, and
predictors of such trajectories.

Taken together, results highlight that the early observed increase in mental health
symptoms during the COVID-19 pandemic may not extend for all adolescents after stay-at-home
orders have lifted. Some youth, such as youth with ADHD and poor ER abilities, appear to be
more likely to experience sustained elevations in mental health symptoms during chronic stress.
Future longitudinal research with larger samples that can consider rates of infection and local
restrictions, and how such factors may be related to changes in mental health throughout the
pandemic, will be necessary. Additionally, research with more diverse samples is needed to
explore how changes in and predictors of mental health during chronic stressors may differ based
on race, ethnicity, and socioeconomic status. Results suggest that emotion regulation is one
possible intervention target for reducing the negative mental health impact of chronic stressors.
Online and single-session efforts (e.g., The BEST-TECH Project; Project YES; Lab for Scalable
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Mental Health, 2020) to address emotion regulation abilities among adolescents are an important
avenue to continue to explore, as are interventions targeting emotion regulation among
adolescents with ADHD (Breaux & Langberg, 2020) given our evidence for increased risk.

Key Points

e Substantial evidence of the early impact of COVID-19 on mental health, but minimal
prospective research examining changes in mental health symptoms with multiple COVID-
19 timepoints

e Mental health symptoms increased from pre-COVID-19 to spring 2020 among adolescents
in the United States; these increases largely did not remain in summer 2020

e Adolescents with ADHD experienced increases in sluggish cognitive tempo, inattention,
hyperactivity/impulsivity, and oppositional/defiant symptoms above and beyond the effects
of medication status

e Poor pre-COVID-19 emotion regulation abilities predicted increases in internalizing and
externalizing symptoms during COVID-19; interventions improving emotion regulation
abilities could decrease risk during chronic stressors

e More research with large, diverse samples needed to better examine changes in and

predictors of mental health among Black and Latinx adolescents
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Table 1.
Descriptive Statistics and Repeated Measure ANOVAs for Adolescent Mental Health Symptoms
Pre-COVID Spring 2020 Summer 2020

Variable M (SD) M (SD) M (SD) F p d
RCADS Depression 45.10 (13.04) @ 50.95 (15.01) *°¢ 46.19 (13.70)¢ 20.40 <.001 0.75
RCADS Anxiety 41,51 (12.98) ® 43.16 (12.95)*° 40.97 (12.91)¢ 4.97 .008 0.37
Sluggish Cognitive Tempo 0.84 (0.55)? 0.94 (0.60)% ¢ 0.83 (0.60) © 826 <001 0.39
VADRS Inattention 1.77 (2.72)&° 2.16 (2.92)° 2.17 (2.95)° 5.34 005 031
VADRS Hyperactivity/Impulsivity 0.65 (1.43) 0.79 (1.53) 0.79 (1.58) 2.04 131 0.19
VADRS Oppositionality/Defiance 0.81 (1.70)* 1.03 (1.94)*° 0.78 (1.73) ¢ 3.65 027 0.26

Note. RCADS=Revised Children's Anxiety and Depression Scale; VADRS=Vanderbilt ADHD Diagnostic Rating Scales; ADHD=attention-

deficit/nyperactivity disorder. 2 = significant difference between pre-COVID-19 and Spring 2020; ° = significant difference between pre-

COVID-19 and Summer 2020, ¢= significant difference between Spring and Summer 2020.
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Table 2.

Repeated Measure ANOVAs for Predictors of Adolescent Internalizing Symptoms

Measure F p d
RCADS Depression
Cohort 3.37 .069 0.32
Pre-COVID Medication Status 0.01 940 0.01
Spring 2020 Medication Status 2.01 159 0.25
Summer 2020 Medication Status 4.72 .032 0.38
Sex 1.49 224 0.21
Race/Ethnicity 1.03 312 0.18
Income 0.25 .616 0.09
ADHD Status 0.40 529 0.11
Emotion Regulation 20.97 <.001 0.79
ADHD x Emotion Regulation 0.42 519 0.11
RCADS Anxiety
Cohort 8.99 .003 0.52
Pre-COVID Medication Status 5.05 026 0.39
Spring 2020 Medication Status 12.78 <.001 0.62
Summer 2020 Medication Status 2.87 .093 0.29
Sex 0.85 .359 0.16
Race/Ethnicity 2.47 118 0.27
Income 0.08 178 0.06
ADHD Status 0.37 542 0.11
Emotion Regulation 37.22 <.001 1.05
ADHD x Emotion Regulation 1.62 206 0.22
Sluggish Cognitive Tempo
Cohort 0.12 729 0.06
Pre-COVID Medication Status 1.44 231 0.17
Spring 2020 Medication Status 2.21 138 0.21
Summer 2020 Medication Status 2.95 .087 0.24
Sex 3.08 .081 0.25
Race/Ethnicity 1.72 191 0.18
Income 0.00 951 0.01
ADHD Status 8.12 .005 0.40
Emotion Regulation 33.34 <.001 0.81
ADHD x Emotion Regulation 1.54 216 0.18

Note. RCADS=Revised Children's Anxiety and Depression Scale; ADHD=attention-
deficit/hyperactivity disorder. Race/Ethnicity coded 1=Black and/or Latinx, O=other. Medication
statuses coded 1=on medication at that timepoint, 0=not on medication at that timepoint. Bolded
rows represent significant coefficients. Coefficients for cohort and medication statuses were not
interpreted to reduce risk of Type I Error.
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Table 3.

Repeated Measure ANOVAs for Predictors of Adolescent Externalizing Symptoms

Measure F p d
VADRS Inattention
Cohort 0.28 598 0.06
Pre-COVID Medication Status 0.01 933 0.01
Spring 2020 Medication Status 1.19 277 0.16
Summer 2020 Medication Status 0.24 623 0.06
Sex 0.20 652 0.06
Race/Ethnicity 0.06 .809 0.03
Income 5.81 017 0.33
ADHD Status 78.55 <.001 1.21
Emotion Regulation 15.55 <.001 0.54
ADHD x Emotion Regulation 4.01 047 0.27
VADRS Hyperactivity/Impulsivity
Cohort 3.93 .049 0.27
Pre-COVID Medication Status 1.68 197 0.18
Spring 2020 Medication Status 0.57 449 0.11
Summer 2020 Medication Status 1.85 176 0.19
Sex 6.41 012 0.35
Race/Ethnicity 0.19 .660 0.06
Income 1.45 229 0.17
ADHD Status 38.19 <.001 0.85
Emotion Regulation 4.94 027 0.31
ADHD x Emotion Regulation 5.34 022 0.31
VADRS Oppositionality/Defiance
Cohort 0.03 .861 0.02
Pre-COVID Medication Status 0.64 425 0.11
Spring 2020 Medication Status 0.15 701 0.06
Summer 2020 Medication Status 2.04 155 0.19
Sex 0.00 .986 0.00
Race/Ethnicity 1.41 236 0.17
Income 6.53 011 0.35
ADHD Status 7.74 .006 0.38
Emotion Regulation 4.24 041 0.29
ADHD x Emotion Regulation 3.34 .069 0.25

Note. VADRS=Vanderbilt ADHD Diagnostic Rating Scales; ADHD=attention-
deficit/hyperactivity disorder. Race/Ethnicity coded 1=Black and/or Latinx, O=other. Medication
statuses coded 1=on medication at that timepoint, 0=not on medication at that timepoint. Bolded
rows represent significant coefficients. Coefficients for cohort and medication statuses were not
interpreted to reduce risk of Type I Error.
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Figure 1.

Interactions Between ADHD Status and Pre-COVID Emotion Regulation in Relation to
Inattention and Hyperactive/Impulsive Symptoms During COVID-19
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Note. ADHD = attention-deficit/hyperactivity disorder, ER = emotion regulation. Symptom
ratings were made on medication. The ADHD + better and poorer ER groups both displayed
significantly more inattention and hyperactivity/impulsivity symptoms than the Comparison +
better and poorer ER groups at all three timepoints (ps<.001 and ps<.047, respectively). The
ADHD + poorer ER group displayed significantly more inattention and hyperactivity/impulsivity
symptoms than the ADHD + better ER group at pre-COVID-19 (p=.043 and .048), spring 2020
(p=.001 and .006) and summer 2020 (p<.001 and p=.005). The comparison + poorer ER group
did not significantly differ from the Comparison + better ER group on inattention nor
hyperactivity/impulsivity at any timepoint (ps>.438 and ps>.953).



