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Objective: To investigate whether, compared to pre-pandemic levels, depressive and anxiety symptoms in adolescents with depression increased
during the pandemic.

Method: We used data from National Institute of Mental Health Characterization and Treatment of Depression (NIMH CAT-D) cohort, a lon-
gitudinal case-control study that started pre-pandemic. Most of the participants are from the states of Maryland and Virginia in the United States. We
compared depressive symptoms (1,820 measurements; 519 measurements pre-pandemic and 1,302 during the pandemic) and anxiety symptoms (1,800
measurements; 508 measurements pre-pandemic and 1,292 ratings during the pandemic) of 166 adolescents (109 girls, 96 adolescents with depression)
before and during the pandemic. Data were collected during yearly clinical visits, interim 4-month follow-up visits, inpatient stays, and weekly
outpatient sessions, with additional data collection during the pandemic. Pre-pandemic, healthy volunteers (HVs) had a median of 1 depressive and
anxiety rating (range, 1-3), and adolescents with depression had a median of 2 ratings (anxiety rating range, 1-25; depressive rating range, 1-26). During
the pandemic, HVs had a median of 8 anxiety ratings and 9 depressive ratings (range, 1-13), and adolescents with depression had a median of 7 anxiety
and depressive ratings (range, 1-29). We also analyzed adolescent- and parent-reported behaviors in the CoRonavIruS Health Impact Survey (CRISIS),
totaling 920 self-reported measures for 164 adolescents (112 girls, 92 adolescents with depression). HVs had a median of 7 surveys (range, 1-8), and
adolescents with depression had a median of 5 surveys (range, 1-8).

Results: Pre-pandemic, adolescents with depression had a mean depressive score of 11.16 (95% CI ¼ 10.10, 12.22) and HVs had a mean depressive
score of 1.76 (95% CI ¼ 0.40, 3.13), a difference of 9.40 points (95% CI ¼ 7.78, 11.01). During the pandemic, this difference decreased by 22.6%
(2.05 points, 95% CI ¼ 0.71, 3.40, p ¼ .003) due to 0.89 points decrease in severity of scores in adolescents with depression (95% CI ¼ 0.08, 1.70,
p ¼ .032) and 1.16 points increase in HVs’ depressive symptoms (95% CI ¼ 0.10, 2.23, p ¼ .032). Compared to their pre-pandemic levels, adolescents
with depression reported overall lower anxiety symptoms during the pandemic. Parent-on-child reports also were consistent with these results.

Conclusion: Contrary to our hypothesis, we found that both depressive and anxiety symptoms were lower for adolescents with depression during the
pandemic compared to before. In contrast, the depression scores for the HVs were higher during the pandemic relative to their pre-pandemic ratings;
these scores remained much lower than those of adolescents with depression.

Clinical trial registration information: Characterization and Treatment of Adolescent Depression; https://clinicaltrials.gov/; NCT03388606.
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epression is a leading cause of disability in
adolescence,1 predicts worse psychiatric out-
comes,2 and is strongly associated with suicide.3
The effects of the coronavirus disease 2019 (COVID-19)
pandemic on adolescents with psychopathology, and depres-
sion in particular, have been a major public health concern4-9;
yet, results so far remain unclear. Here, we address this gap
he American Academy of Child & Adolescent Psychiatry
Number - / - 2022
using a longitudinal cohort of adolescents with and without
depression from whom we had pre-pandemic and intra-
pandemic follow-up data from the National Institute of
Mental Health Characterization and Treatment of Adolescent
Depression (NIMH CAT-D) study.

The COVID-19 pandemic is a major environmental
stressor with potentially devastating effects on mental
www.jaacap.org 1
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health,10-14 particularly for those with pre-existing mental
health problems.5,15-17 School closures and reductions in
social interactions and activities such as sports, accompanied
by an increase in media use and decreased sleep, can
adversely affect mental health.

Environmental stress is associated with worsening of
symptoms and high rates of relapse in adults and adolescents
with major depression,18-21 as underscored by previous
post-disaster studies.22-24 These findings are consistent with
theories on the interplay of stress and vulnerability.25

Yet, there is still a lack of clarity about the pandemic’s
effect on vulnerable adolescents with depression. Individual
studies have shown a wide range of effects on mental health
in general, with some reporting medium to large effects on
the mental health of children and adolescents10,26-29 and
others reporting modest or nonsignificant effects.30-34

Meta-analyses of adult studies show that the effects of the
pandemic on mental health are overall small.7,8 In the meta-
analysis of longitudinal studies that also looked at changes in
mental health symptoms in youths, the difference between
pre-pandemic and pandemic levels was small and not sta-
tistically significant.8 However, in a study of adolescent
depression and anxiety symptoms, using data from 12
longitudinal studies,4 depressive symptoms increased
significantly (median, 28%), but anxiety symptoms did not.
However, only 1 sample (n ¼ 50 of 1,339 adolescents)
consisted of patients with depression and controls, and the
patients seemed not to show an increase in depressive
symptoms. Moreover, to the best of our knowledge, there
are no densely sampled longitudinal studies on the effects of
the pandemic on adolescents with clinical depression spe-
cifically. Assessments before and after the pandemic are
essential to investigate the relationships between the
pandemic and subsequent mental health symptoms.
Densely sampled data allow both for more precise estima-
tion of symptom changes and for evaluation of changes in
the trajectories of symptoms over time. Most of the studies
so far have relied on convenience sampling with no pre-
pandemic data, and none of the studies that are based on
the longitudinal data specifically have looked at adolescents
with depression or were densely sampled enough to examine
changes in symptom trajectories before and during the
pandemic. In addition, most of these studies have relied on
1 informant, mainly youths themselves. However, having
the complementary information of both parent and child
reports is considered best practice. For example, difficulties
with behavior are more apparent to parents, whereas
emotional distress is more apparent to children
themselves.35,36

To overcome this gap in research, we use the NIMH
CAT-D cohort, a longitudinal case control study that
2 www.jaacap.org
started pre-pandemic. As part of the CAT-D study, state-of-
the-art diagnostic interviews were conducted with each
participant, and standardized questionnaires were adminis-
tered to youths and their parents/caretakers on a regular
basis. Also, from the onset of the pandemic, participants
reported on COVID-19�related metrics using a specially
developed and validated measure.37

We ask 2 main questions. First, is the COVID-19
pandemic associated with changes in depression and anxi-
ety symptoms? We consider average depression and anxiety
symptoms, their trajectories, and compare healthy adoles-
cents to adolescents with depression. Based on prior theory,
we hypothesized that depression and anxiety symptoms
would increase during the pandemic particularly for those
with depression.

Second, we ask whether the COVID-19 pandemic is
associated with changes in participants’ key habits (eg,
amount of sleep), behaviors (eg, exercise), relationships with
family and peers, and their worries about their own physical
and mental health.
METHOD
This study was approved by the NIMH Institutional Re-
view Board. All youth gave verbal and written assent, and
parents gave verbal and written consent.

Participants
The data presented here are part of CAT-D, an ongoing
longitudinal study at NIMH examining the development
and course of depression among adolescents. CAT-D is
ongoing and recruiting adolescents via community practi-
tioner referrals, self-referrals, and responses to advertise-
ments in the community (mainly Maryland, Virginia, and
District of Columbia). To be included in the CAT-D study,
one must be between ages of 11 and 17 years at the time of
enrollment and have a past or current diagnosis of major
depressive disorder (MDD) or subthreshold depression (s-
MDD), or be included as a healthy volunteer (HV).
Additional information about the study and inclusion and
exclusion criteria can be found in Supplement 1, available
online.

As part of the CAT-D study, adolescents with current
diagnosis of MDD were also offered treatment at NIMH.
Prior to the pandemic, inpatient and outpatient treatment
were available; after the pandemic, outpatient treatment was
offered by remote telehealth. Cognitive�behavioral therapy
(CBT) was provided to all who received treatment.

There were 279 participants enrolled in the CAT-D
study as of March 11, 2021 (Table S1, available online).
Additional inclusion criteria were used to create subsamples
Journal of the American Academy of Child & Adolescent Psychiatry
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for the analyses (Figures S1 and S2, available online). For
this study, we included adolescents who had a clinical
determination as an HV or as a volunteer with past or
current MDD (referred to here as “adolescent with
depression”) based on clinician ratings on the Kiddie
Schedule for Affective Disorders and
Schizophrenia�Present and Lifetime Version (KSADS-
PL).38 In addition, for the analyses comparing measures pre-
and during the COVID-19 pandemic, we included only
those participants who had available data both before and
during the pandemic. The World Health Organization
declared COVID-19 a pandemic on March 11, 2020,
which we use as a reference date for our analyses. We
defined pre-pandemic scores as those completed between
March 11, 2019 and March 10, 2020, and pandemic scores
as those completed between March 11, 2020 and March 11,
2021. In total, 166 participants were included to answer our
first question about the association of the pandemic with
depression and anxiety symptoms, having at least 1 (and up
to 26) measurement of depression and/or anxiety before the
pandemic and at least 1 (and up to 29) measurement during
the pandemic. In all, there were 1,820 measurements of
depressive symptoms (519 measurements pre-pandemic and
1,302 measurements during the pandemic), and 1,800
measurements of anxiety symptoms (508 measurements
pre-pandemic and 1,292 measurements during the
pandemic). To answer our second question about changes
in the participants’ habits and behavior, 164 participants
were included who had at least 1 pandemic depressive or
anxiety rating, and 2 completed CoRonavIruS Health
Impact Surveys (CRISIS), for a total of 920 surveys. De-
mographic information of cohorts used in the analyses are
shown in Table 1. There were no significant differences
between the demographics of participants included in these
analyses vs those excluded (Tables S2, S3, and S5, available
online) and their baseline measures prior to the pandemic
(Table S4, available online).

A total of 32 subjects included in the current analyses
participated in either inpatient or outpatient treatment; 24
of these participants (75%) finished treatment prior to the
start of the pandemic.

Measures
Demographics. Adolescents’ birthdate, sex, and race are
included in screening procedures during study enrollment.
Age is determined based on reported birthdate.

Depression. Adolescent depressive symptoms were
measured using either the parent- or youth-reported Mood
and Feelings Questionnaire (MFQ), 2-week short version.39

The MFQ short version contains 13 items using a 3-point
Journal of the American Academy of Child & Adolescent Psychiatry
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scale with established validity and reliability.39,40 Scores
range from 0 to 26, with a higher score reflecting greater
depressive symptoms.

Anxiety. Adolescent anxiety symptoms were measured us-
ing either the parent- or youth-reported Screen for Child
Anxiety Related Disorders (SCARED) and the SCARED-
short.41 Five common items using a 3-point scale from the
SCARED and SCARED-short were used for scoring. The 5
common items are as follows: 1 ¼ I get really frightened for
no reason at all; 2 ¼ I am afraid to be alone in the house;
3 ¼ People tell me that I worry too much; 4 ¼ I am scared
to go to school; and 5 ¼ I am shy. The SCARED was used
pre-pandemic and is included in the ongoing CAT-D study
protocol, whereas the SCARED-short was first used during
the pandemic to minimize burden on participants and was
bundled with each wave of CRISIS forms. Scores range
from 0 to 10, with a higher score reflecting higher anxiety
symptoms.

COVID-19�Related Measures. We used the CoRonavIruS
Health Impact Survey (CRISIS)37 youth version
(crisissurvey.org), developed at the onset of the pandemic, as
a tool to measure changes in mental health, daily behaviors,
and relationships as a result of the pandemic.

The following items from CRISIS were used to assess
behaviors in the pandemic: time spent outdoors, exercise,
time spent playing video games, time spent watching tele-
vision, time spent on social media, amount of sleep per
night, changes in family relationships, and changes in
friendships. Responses were given on a Likert scale
from 0 to 4.

Time spent outdoors and exercising ranged from none
to everyday (0 ¼ none; 1 ¼ 1-2 days; 2 ¼ 3-4 days; 3 ¼ 5-6
days; 4 ¼ every day). Time spent playing video games,
watching television, and on social media ranged from no
time to more than 6 hours (0 ¼ no time spent on these
media; 1 ¼ less than 1 hour; 2 ¼ 1-3 hours; 3 ¼ 4-6 hours;
4 ¼ more than 6 hours).

Responses for amount of sleep per night ranged from
less than 6 hours to more than 10 hours (a ¼ less than 6
hours; b ¼ 6-8 hours; c ¼ 8-10 hours; d ¼ more than 10
hours). We created 2 binary variables for sleep by combing
the above choices. One sleep variable indicating too little
sleep (0 ¼ more than 6 hours; 1 ¼ less than 6 hours) and
another for too much sleep (0 ¼ less than 10 hours; 1 ¼
more than 10 hours).

Higher scores for changes in family relationships and
friendships indicate worsening of relationships. Items were
asked within the context of the 2 weeks prior to completing
the CRISIS. In addition, a total worry composite score was
www.jaacap.org 3

http://crisissurvey.org
http://www.jaacap.org


TABLE 1 Cohort Demographic Information

Depressive symptoms
pre- and during pandemic

Anxiety symptoms
pre- and during

pandemic

COVID-19�related
measures during

pandemic

HV MDD HV MDD HV MDD
n [ 166 70 96 n [ 166 69 97 n [ 164 72 92

Age, y, at first
pre-
pandemic
measure
Median
(IQR)

15.92
(14.62, 17.07)

16.68
(15.27, 17.41)

15.92
(14.62, 17.07)

16.68
(15.27, 17.41)

16.80
(15.35, 17.76)

17.45
(16.04, 18.25)

Female
participants

41 68 41 68 43 69

Ethnicity
Hispanic 5 6 5 6 4 5

Race
White 46 64 46 65 45 61
Black 9 8 9 8 10 7
Biracial 6 12 5 12 7 12
Asian 8 10 8 10 8 11
Native
Hawaiian/
Pacific
Islander

0 1 0 1 1 1

NA/decline to
answer

1 1 1 1 1 0

State MD: 65, VA: 3,
Other: 2

MD: 69, VA: 10,
Other: 17

MD: 64, VA: 3,
Other: 2

MD: 69, VA: 10,
Other: 18

MD: 66, VA: 4,
Other: 2

MD: 68, VA: 10,
Other: 14

Note: HV ¼ healthy volunteer; IQR ¼ interquartile range; MD ¼ Maryland; MDD ¼ major depressive disorder; NA ¼ not available; VA ¼ Virginia.

4
w
w
w
.jaacap.org

Journalof
the

A
m
erican

A
cad

em
y
of

C
hild

&
A
d
olescent

Psychiatry
V
olum

e
-

/
N
um

b
er

-
/

-
2022

SA
D
EG

H
Iet

al.

http://www.jaacap.org


MOOD OF ADOLESCENTS DURING THE PANDEMIC
created using 5 items that inquire about COVID-related
concerns, including: worries about infection, physical and
mental health, and amount of time reading or talking about
the pandemic. Responses were given on a Likert scale of 0 to
4, and composite scores ranged from 0 to 20. A higher score
indicated more worry.

Data Collection
We included MFQ and SCARED scores from March 11,
2019 through March 11, 2021, that were collected at
normally scheduled CAT-D visits (every 4 months for ad-
olescents with depression, and every year for HVs; since
October 15, 2020, the data for HVs were also collected
every 4 months) and during inpatient stays and outpatient
visits (weekly). Individuals were seen in person prior to the
pandemic and remote telehealth afterward for the annual
and outpatient visits. Measures were filled out online. In
addition, we included MFQ and SCARED scores collected
in March 2020 immediately following the COVID-19
pandemic (up to 3 ratings) and 8 distinct waves of data
collection from April 2020 to March 2021 which included
MFQ, SCARED, and CRISIS measures. Supplement 2,
available online, provides details on the dates of the CRISIS
data collection, and Figures S3 and S4, available online,
summarizes distribution of data. Source code and data of
individuals who consented to data sharing are available on
GitHub https://github.com/nimh-comppsych/COVID19-
project.

Statistical Analysis
Analyses and visualizations were completed in R using the
lme4, lmerTest, sjPlot, gtsummary, and ggplot2 packages.
Linear mixed effects models were generated for continuous
outcomes (depressive and anxiety symptoms, worries, and
behavioral measures), and a logistic mixed effects model was
generated for the binarized sleep variable. Mixed effects
models were fitted to the data to answer each question for
both youth-reported and parent-reported data. Effect size
was calculated using the Cohen dz.

Two different models were used to answer whether the
COVID-19 pandemic has affected adolescent depression
and anxiety. In the first model, we compared the mean of
healthy adolescents’ and adolescents with depression’s
depressive and anxiety symptoms before and during the
pandemic. This was done by including sex (male or female),
group (HV or MDD), period (pre-pandemic, pandemic),
and interaction of period and group as fixed effects and
participant and period as random effects. Second, we
examined depressive and anxiety symptoms trajectories
before and during the pandemic among adolescents with
depression. Participants with at least 2 time points pre-
Journal of the American Academy of Child & Adolescent Psychiatry
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pandemic and 2 time points during the pandemic were
included for this analysis (n ¼ 59, 73% female partici-
pants). Sex, time (in months), period (pre-pandemic,
pandemic), and interaction of time and period were
included as fixed effects. Intercept, time, period, and
interaction of time and period were included as random
effects.

To answer the second question, we examined how be-
haviors and worries changed during the pandemic. Partici-
pants with at least 2 pandemic time points were included in
this analysis. The main effects and interactions of diagnostic
group and time were included as fixed effects, and intercept
and slope (time) were also included as random effects.
Bonferroni correction for multiple comparison was applied
for results of COVID-19�related measures, considering
p < .005 (.05/10) as significant.
RESULTS
Question 1: Is the COVID-19 Pandemic Associated With
Adolescent Depression and Anxiety Symptoms?
Depression. Healthy volunteers reported mean depression
scores of 1.76 (95% CI ¼ 0.40, 3.13) pre-pandemic, and
adolescents with depression reported mean depression
scores of 11.16 (95% CI ¼ 10.10, 12.22), a 9.40-point
difference between the 2 groups (95% CI ¼ 7.78, 11.01,
p < .001), controlling for sex (Figure 1; Table S6, available
online). During the pandemic, the difference decreased by
22.6% (2.05 points, 95% CI ¼ 0.71, 3.40, p ¼ .003) due
to 1.16 points mean increase in HVs’ depressive symptoms
(95% CI ¼ 0.10, 2.23, p ¼ 0.032) and a slight decrease in
scores of adolescents with depression (0.89 points, 95%
CI ¼ 0.08, 1.70, p ¼ 0.032). Using parent-reported data,
similar results were reached (Figure S5; Tables S7 and S8,
available online).

We found that the trajectory of depression severity did
not increase significantly during the pandemic for adoles-
cents with depression. In the year prior to the pandemic,
adolescents with depression started with mean depression
scores of 12.57 (95% CI ¼ 10.53, 14.61), and scores then
trended downward 2% per month (0.29 points, 95% CI ¼
0.06, 0.52, p ¼ .015) (Figure 1, Table S9, available online).
At the beginning of the pandemic, scores were 18.9% lower
than in the prior year (2.38 points, 95% CI ¼ 0.37, 4.39,
p ¼ .020). During the pandemic, scores trended slightly,
albeit not significantly, upward (0.09 points per month,
95% CI ¼ �0.08, 0.25, p ¼ .31) at a rate of 0.38 points
per month (95% CI ¼ 0.08, 0.67, p ¼ .012) greater than
the downward trend prior to the pandemic. The downward
trend prior to the pandemic was not observed in the 33
individuals who were not participants in inpatient or
www.jaacap.org 5
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FIGURE 1 Depression and Anxiety Symptoms of Healthy Volunteers and Adolescents With Depression for Female and Male
Participants

Note: The left side shows the mean depressive and anxiety symptoms of adolescents, and the right side shows the comparison of longitudinal changes of depression and
anxiety symptoms of participants with depression before and during the pandemic. “Pre-pandemic” refers to March 11, 2019 to March 11, 2020, whereas “pandemic” refers
to March 11, 2020 to March 11, 2021. HV ¼ healthy volunteer; MDD ¼ major depressive disorder. Please note color figures are available online.

SADEGHI et al.
outpatient treatment at NIMH during the study period and
had at least 2 available data points during the pandemic
(Figure S6 and Table S10, available online).

Anxiety. We did not find that anxiety increased more in
adolescents with depression than in HVs. HVs reported
anxiety scores of 0.76 (95% CI ¼ 0.25, 1.26) (Table S6,
available online) pre-pandemic, whereas adolescents with
depression reported scores of 3.36 (95% CI¼ 2.95, 3.76), a
between-group difference of 2.60 points (95% CI ¼ 2.01,
3.19, p < .001), controlling for sex. During the pandemic,
the difference decreased 21.5% (0.56 points, 95% CI ¼
0.14, 0.97, p ¼ .008) owing to a nonsignificant increase in
HVs’ anxiety symptoms (0.20 points, 95% CI ¼ �0.12,
0.53, p ¼ .221) and a slight decrease in severity among
adolescents with depression (0.35, 95% CI ¼ 0.10, 0.61,
p ¼ .007) (Figure 1). Using parent-reported data, similar
results were reached (Table S11, available online).

The trajectory of anxiety symptoms in adolescents with
depression did not show a significant change during the
6 www.jaacap.org
pandemic. Adolescents with depression began the year prior
to the pandemic with average SCARED scores of 3.37
(95% CI ¼ 2.67, 4.07) (Figure 1, Table S6, available on-
line), and scores then trended downward 1.78% per month
(0.06 points, 95% CI ¼ 0, 0.11, p ¼ .048) (Figure 1).
During the pandemic, scores trended slightly, albeit not
significantly, upward (0.01 points, 95% CI ¼ �0.02, 0.04,
p ¼ .501) at a rate 0.07 points per month (95% CI ¼ 0,
0.13, p ¼ .054) greater than the downward trend prior to
the pandemic. Parent-report results for anxiety were simi-
larly nonsignificant (Table S11, available online).

Question 2: How Have Behaviors and Worries Changed
Over Time During the Pandemic?
We evaluated self-reported worries, relationships, and be-
haviors for differences between adolescents with depression
and HVs and differences in trends over time. HVs had an
average baseline score of 6.55 on the worries section of the
CRISIS questionnaire (95% CI ¼ 5.75, 7.36), which as-
sesses worries about COVID-19 and its impact on
Journal of the American Academy of Child & Adolescent Psychiatry
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TABLE 2 Comparison of Worry and Family Relationship Between Healthy Volunteers and Adolescents With Depression During
the Pandemic via Mixed Effects Model Based on Self-Reports

Worry Family relationship

Estimate 95% CI p Estimate 95% CI p
Intercept 6.55 5.75-7.36 <.001 1.89 1.73-2.05 <.001
Sex (male) e0.81 e1.72 to 0.09 .078 e0.06 e0.22 to 0.11 .491
Group (MDD) 1.48 0.51-2.44 .003 0.29 0.10-0.48 .003
Time e0.04 e0.11 to 0.04 .312 0.00 e0.02 to 0.02 .918
Group (MDD) 3 time 0.01 e0.09 to 0.11 .894 e0.01 e0.04 to 0.01 .262
ICC 0.62 0.47
n 164 164
Observations 920 920
Marginal/conditional R2 0.071/0.650 0.033/0.489

Note: Boldface type indicates Bonferroni correction for multiple comparison was applied for results of COVID-19�related measures, considering p <

.005 as significant. ICC ¼ intraclass correlation coefficient; MDD ¼ major depressive disorder.

MOOD OF ADOLESCENTS DURING THE PANDEMIC
themselves and their friends and family. Adolescents with
depression scored 22.6% higher than HVs (1.48 points,
95% CI ¼ 0.51, 2.44, p ¼ .003) and reported worsening of
family relationships (0.29 points, 95% CI ¼ 0.10, 0.48,
p ¼ .003) (Table 2). They also spent more time playing
video games than HVs (0.66 points, 95% CI ¼ 0.32, 1,
p < .001) (Table 3) and reported getting less than 6 hours
of sleep more often, although this did not survive multiple
comparison correction (odds ratio ¼ 6.02, 95% CI ¼ 1.47,
24.60, p ¼ .012) (Table S12, available online). Other
measures of activity such as time spent outdoors, engaging
in exercise, and changes in friendships were not significantly
different between adolescents with depression and HVs. We
did not find differences in changes over time between ad-
olescents with depression and HVs (Tables 2 and 3;
Table S12, available online). Healthy adolescents had a
trend of decreasing time watching television (�0.04 points
TABLE 3 Comparison of Time Spent on Digital Media Between He
Pandemic via Mixed Effects Model Based on Self-Reports

Time spent playing video
games Time s

Estimate 95% CI p Estima
Intercept 0.68 0.40-0.97 <.001 2.33
Sex (male) 1.29 0.96-1.61 <.001 0.08
Group (MDD) 0.66 0.32-1.00 <.001 0.23
Time e0.01 e0.04 to 0.01 .302 e0.04
Group (MDD) 3 time e0.02 e0.05 to 0.01 .251 0.03
ICC 0.70
n 164
Observations 920
Marginal/conditional R2 0.237/0.775

Note: Bonferroni correction for multiple comparison was applied for results o
intraclass correlation coefficient; MDD ¼ major depressive disorder.

Journal of the American Academy of Child & Adolescent Psychiatry
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per month, 95% CI ¼ �0.06, �0.02, p ¼ .001) over the
pandemic. We also examined sex differences in the same
models; compared to female participants, male participants
reported spending more time playing video games (1.29
points, 95% CI ¼ 0.96,1.61, p < .001) and less time on
social media (�0.50 points, 95% CI ¼ �0.79, �0.22,
p ¼ .001).

In parent-reported data, adolescents with depression
had less exercise (�0.81 points, 95% CI ¼ �1.26, �0.35,
p ¼ .001) and less time spent outdoors (�0.78 points, 95%
CI ¼ �1.19, �0.36, p < .001) than HVs (Table S13,
available online). For trends over time during the pandemic,
parents of HVs reported a slight decrease in time spent
outdoors (�0.05 point per month, 95%
CI ¼ �0.08, �0.02, p ¼ .002); however, as with the self-
report data, there were no significant differences between
the 2 groups.
althy Volunteers and Adolescents With Depression During the

pent watching television Time spent on social media

te 95% CI p Estimate 95% CI p
2.13-2.53 <.001 2.20 1.94-2.47 <.001

e0.13 to 0.29 .473 e0.50 e0.79 to e0.22 .001
e0.01 to 0.48 .061 e0.03 e0.35 to 0.30 .878
e0.06 to e0.02 .001 e0.01 e0.03 to 0.01 .462

0.00-0.06 .047 0.00 e0.03 to 0.04 .834
0.50 0.73
164 164
920 920

0.052/0.530 0.052/0.741

f COVID-19�related measures, considering p < .005 as significant. ICC ¼
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Sensitivity Analyses
It is worth noting that our adolescents with depression
included participants with both ongoing and past diagnoses
of MDD. To evaluate whether the results are influenced
based on the clinical status, we performed a sensitivity
analysis. We reran the analyses, including the clinical status
in the model (Table S14, available online). Both groups had
higher depression scores compared to HVs. Pre-pandemic,
depression scores of adolescents with depression were
12.21 points higher (95% CI ¼ 10.35, 14.07), and the
depression scores of the remaining adolescents with
depression were 7.35 points higher (95% CI ¼ 5.63, 9.06)
than those of HVs (1.74; 95% CI ¼ 0.46, 3.03). During
the pandemic, the difference between depression scores of
HVs and participants with ongoing MDD decreased by
21.4% (2.61 points, 95% CI ¼ 0.97, 4.26, p ¼ .002), and
the difference between HVs and the rest of the adolescents
with depression decreased by 22.8% (1.68 points, 95%
CI ¼ 0.16, 3.19, p ¼ 0.03). However, there was no sig-
nificant difference between changes in MFQ scores from
pre-pandemic to during pandemic between those with
ongoing MDD vs the rest of the participants with MDD
(0.94 points, 95% CI ¼ 0.73, 2.60, p ¼ .27).

A total of 32 participants (about a third of our ado-
lescents with depression) received CBT treatment from
NIMH clinicians during the study. The majority completed
treatment prior to the start of the pandemic (75%, n ¼ 24).
However, to confirm that inclusion of NIMH-treated par-
ticipants did not have an impact on our results, we con-
ducted sensitivity analyses. Running the analyses about the
effect of COVID-19 on depression and anxiety symptoms
restricted to participants who did not enroll in the CBT
treatment at NIMH did not alter our main results. The
depressive and anxiety ratings for adolescents with depres-
sion remained higher in the pre-pandemic period compared
to the pandemic period (Table S15).

In addition, we have included the demographics of
those included vs excluded in the above analyses in
Tables S2 to S5 (available online). There is no significant
difference in sex, race, ethnicity, participation region, and
first available MFQ and SCARED scores between those
who are included in these analyses and those who are not.
We have also performed additional analyses to assess
whether there is any effect of the pandemic on subgroups
(eg, dividing by age, sex), and we observed a pattern similar
to that of the overall group in which depressive and anxiety
symptoms were lower during the pandemic compared to
pre-pandemic for adolescents with depression and higher for
HVs. Compared to pre-pandemic, the female HV subgroup
and the younger HVs (younger than the median age of 16.4
8 www.jaacap.org
years) had significantly higher depressive and anxiety
symptoms during the pandemic. For those with depression,
the male subgroup had significantly lower depressive and
anxiety symptoms during the pandemic compared to pre-
pandemic. In addition, the older male subgroup with
depression (older than the median age of 16.4 years) had
lower depressive symptoms during the pandemic compared
to pre-pandemic (Tables S16 and S17, available online).
DISCUSSION
The COVID-19 pandemic has raised substantial concerns
about child mental health, particularly for those already
burdened with psychiatric disorders, such as depression.
This study analyzed densely collected longitudinal data
from healthy adolescents and adolescents with depression
over the period of the year before the pandemic through its
first year. Compared to pre-pandemic, adolescents with
depression reported lower depressive and anxiety symptoms
during the pandemic. HVs reported higher depressive
symptoms during the pandemic. Although the increase of
1.16 points is well below the 6-point reliable change index
for the MFQ,42 it represents a medium effect size of d ¼
0.46. Such an increase in the general population could have
a substantial public health impact.

Our findings are in line with studies on clinically
depressed adult populations for whom having a pre-
pandemic diagnosis did not predict significantly worsened
depressive or anxiety symptoms.43-48 In some studies,
clinically depressed adult populations even fared better;
Tundo et al. reported that the psychological impact of
pandemic stress on adult patients with pre-existing mood,
anxiety, and obsessive–compulsive disorders relative to their
family and friends was similar in 52.1% of the sample,
better in 37.1%, and worse in 10.8%.49 Another study
reported increased symptoms of anxiety and depression for
healthy adolescents after the onset of the COVID-19
pandemic, but no significant changes in these symptoms
for adolescents with exposure to early life stress.50 A meta-
analysis of longitudinal cohort studies indicated an overall
small increase in mental health symptoms during the
pandemic, but no evidence of any change in symptoms
among samples with pre-existing mental health conditions.8

For anxiety symptoms, comparing pre-pandemic to dur-
ing the pandemic, we found that adolescents with depression
reported less anxiety during the pandemic. In contrast, healthy
adolescents reported higher anxiety, although for HVs this
change was not significant in our study. There were also no
significant changes in parent-reported anxiety symptoms of
HVs, similar to previous findings.26
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MOOD OF ADOLESCENTS DURING THE PANDEMIC
Our study suggests overall lower depression and anxiety
symptoms for adolescents with depression during the
pandemic compared to pre-pandemic. Possible explanations
for this are that adolescents with depression might have felt
relief with reduced exposure to stressful social situations (eg,
large social gatherings and school). Also, the general increase
in worry in the population might have led adolescents with
depression to feel less isolated. It is also important to note that
although the change in depressive symptoms, measured by
the shortMFQ, during pandemic compared to pre-pandemic
period is statistically significant, a 0.89-point change is well
below the 6-point reliable change index for this measure.

This study’s strengths include its dense sampling of the
cohort before and during the pandemic, its use of clinical
diagnoses of depression pre-pandemic, and its inclusion of
both self-report and parent-report of mood. Limitations of
this study are that most of our participants are from the
District of Columbia, Maryland, and Virginia. Such a
geographically limited sample may not be representative of
other areas. The racial composition of our cohort has less
Latino and greater Asian distribution compared to the
United States population. Furthermore, participants in our
study were under psychiatric care; the effects of the
pandemic could be worse for adolescents with depression
who did not have access to mental health care, whose access
to care was even more restricted by the pandemic, or those
who, for geographic, ethnic, and socioeconomic reasons, are
severely underserved.

Although we observed changes in the measurements
between pre-pandemic and pandemic periods, this does not
establish a causal relationship between the pandemic and
the patterns that we have observed.

Contrary to our initial hypothesis, we did not find a
differential increase in depressive symptoms in our adoles-
cents with depression compared to HVs. Depressive and
anxiety symptoms did not increase for adolescents with
depression during the pandemic, but did increase for HVs.
Future work is needed to track the effects of the COVID-19
pandemic long term across a range of diagnoses, regions, co-
occurring stressors, and living conditions.
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