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Abstract
Repeated measures are required to monitor and map trajectories of mental health symptoms that are sensitive to the chang-
ing distal and proximal stressors throughout the coronavirus (COVID-19) pandemic. Understanding symptoms in young 
children is particularly important given the short- and long-term implications of early-onset internalizing symptoms. This 
study utilized an intensive longitudinal approach to assess the course and environmental correlates of anxiety and depres-
sion symptoms in 133 children, ages 4–11 (Mage = 7.35, SD = 1.03), in the United States during the COVID-19 pandemic. 
Caregivers completed 48 repeated assessments from April 7, 2020, to June 15, 2021, on child and caregiver mental health 
symptoms, family functioning, and COVID-19-related environmental changes. Results from a series of multilevel growth 
models demonstrate that child depression symptoms were highest following initial stay-at-home orders (April 2020) and 
linearly decreased over time, while child anxiety symptoms were variable over the 15-month period. Caregiver depression 
symptoms and family conflict significantly predicted levels of child depression symptoms. In contrast, caregiver depression 
symptoms, caregiver anxiety symptoms, and time spent home quarantining significantly predicted levels of child anxiety 
symptoms. Results suggest that depression and anxiety symptoms in young children may have unique trajectories over the 
course of the coronavirus pandemic and highlight symptom-specific risk factors for each symptom.
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Introduction

Elevated anxiety and depression symptoms have been 
observed globally during the coronavirus (COVID-19) pan-
demic resulting from the combined effects of a public health 
crisis, disrupted routines, and increased social isolation 
(Robinson et al., 2022). Assessing the longitudinal trajec-
tory of these symptoms is vital to understanding the over-
all impact of the pandemic, given the phases of increased 

severity and subsequent recovery that have occurred since 
initial government responses to the virus. Research indicates 
that internalizing symptoms spiked for adults immediately 
following initial stay-at-home orders and decreased over 
time (e.g., Fancourt et al., 2020), while symptoms spiked 
and remained elevated for adolescents (Racine et al., 2021). 
However, less is known about anxiety and depression symp-
tom trajectories in young children during the pandemic. This 
is an essential population to study, given the strong envi-
ronmental influence on internalizing symptom etiology in 
childhood (Patterson et al., 2018), steep increase in anxiety 
and depression symptoms from early childhood to adoles-
cence (Costello et al., 2011), and long-term consequences 
of early-onset symptoms (e.g., more severe, chronic, and 
comorbid psychopathology in adulthood; Kessler et al., 
2012). Although anxiety and depression symptoms have 
been documented in young children following pandemic 
onset (Oliveira et al., 2022), the majority of this work has 
been cross-sectional or employed a pre-/post- pandemic 
design, lacking the data structure necessary to examine the 
direction and rate of symptom change. Thus, there is a need 
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to apply intensive longitudinal designs, which have been uti-
lized in adult populations during the COVID-19 pandemic 
(e.g., Ebrahimi et al., 2021), to samples of young children. 
Further, most studies have focused on the impact of COVID-
19 on only one internalizing dimension or combined anxiety/
depression symptoms. Investigating the course and corre-
lates of anxiety and depression separately within the same 
sample of children is essential, given each disorder's distinct 
symptoms, onset patterns, risk factors, and prevalence rates 
(Polanczyk et al., 2015). The current study addresses these 
gaps by analyzing depression and anxiety symptom data 
from 4–11-year-old children via 48 repeated surveys span-
ning from April 2020 to June 2021.

The bioecological model provides a useful framework to 
conceptualize potential causes and correlates of child inter-
nalizing symptoms (Bronfenbrenner & Morris, 2006; Egan 
& Pope, 2021). This model emphasizes the importance of 
understanding how multiple systems (e.g., individuals, fami-
lies, communities, society) impact child development. Simi-
larly, the concomitant effects of the COVID-19 pandemic on 
children's internal/home and external environmental systems 
are likely to impact the development, duration, and presen-
tation of child depression and anxiety symptoms. Possible 
pandemic-related changes in children's home environment 
include increases in caregiver mental health symptoms 
and family conflict. First, parent parents of young children 
have experienced unique challenges during the COVID-19 
pandemic that compound their own psychopathology risk. 
School and childcare center closures forced many caregiv-
ers to juggle childcare, virtual schooling, and working from 
home, while others, particularly in low socioeconomic 
status (SES) groups, have had to choose between child-
care duties or going to work to maintain income (Yavorsky 
et al., 2021). For many caregivers, these COVID-19-related 
stressors manifested in depression and anxiety symptoms 
(Wu et al., 2020), which in turn may heighten internalizing 
symptom risk for offspring (Maciejewski et al., 2018). Sec-
ond, increased caregiver (and family) stress, combined with 
increased family confinement and decreased access to exter-
nal social support, has been linked to family conflict and 
hostility during the COVID-19 pandemic (Campbell, 2020), 
which represents one of the most notable risk factors for 
child psychopathology (El-Sheikh & Erath, 2011; Kieling  
et al., 2011). Although substantial evidence points to the 
contribution of biological or genetic factors to internalizing 
disorders (Beardslee et al., 2011), caregiver internalizing 
symptoms and family conflict in the context of the COVID-
19 pandemic may prompt a more immediate presentation of 
child symptoms through behavioral transmission pathways 
that are exacerbated and more readily observable due to pro-
longed home confinement (e.g., modeling, direct commu-
nication of anxiety and/or sadness, emotion dysregulation; 
Fisak & Grills-Taquechel, 2007; Goodman, 2020).

In addition to risk factors within the home, changes in 
children's broader environmental systems are likely to  
contribute to variability in their anxiety and depression 
symptoms, including school/daycare closures, adhering to  
sheltering-in-place guidelines, and family employment 
status. School and daycare closures and adherence to stay-
at-home orders have resulted in disrupted routines, limited 
connection with peers, and increased sedentary behaviors for 
children (Xiang et al., 2020). During past epidemic diseases 
(e.g., N1H1, SARS, and Asian influenza), a high percentage 
of children experiencing school closures and social isola-
tion due to physical distancing requirements developed acute 
adjustment disorders and internalizing problems (Sprang 
& Silman, 2013). However, the impact of school/daycare 
disruptions and home quarantining on child depression and 
anxiety symptoms over time remains unclear in the con-
text of the COVID-19 pandemic, which has surpassed the 
duration of most epidemic diseases. Social interactions and 
engagement in pleasurable activities have a stress-buffering 
effect against depression by increasing general positive 
affect, providing opportunities to increase coping self- 
efficacy (e.g., through social support), and providing posi-
tive distractions from negative thought processes (Hammen, 
2005); thus, quarantining and school closures during the 
COVID-19 pandemic may be linked to increased depression 
symptoms in children by decreasing opportunities for posi-
tive and social activities. The lack of predictable routines, 
increased messages of fear and uncertainty from adults and 
the media, and decreased access to supportive individuals 
(e.g., teachers, friends) may also lead to increased anxiety 
symptoms (Behar et al., 2009). Alternatively, although det-
rimental to long-term adjustment, avoidance behaviors often 
decrease anxiety symptoms in the short term (Behar et al., 
2009), suggesting that avoiding external fear stimuli via 
home-quarantining could reduce anxiety symptoms in young 
children, at least during the initial weeks of the pandemic. 
Last, research has established the substantial impact that the 
COVID-19 pandemic has had on employment (Bureau of 
Labor Statistics, 2022), but the impact of job loss on child 
internalizing symptoms over time has not been established. 
Caregiver unemployment during the COVID-19 pandemic 
could serve as a risk factor for young children through its 
contribution to increased familial stress, or as a protective 
factor for young children who may not understand the nega-
tive implications of unemployment and instead experience 
increased positive time with caregivers as a result of their 
job loss (Wang et al., 2021). Further research is necessary 
to disentangle this association.

In this study, we measure child anxiety and depression 
symptoms trajectories during the COVID-19 pandemic and 
examine how symptom patterns are impacted by caregiver 
mental health symptoms, family conflict, school/daycare 
closures, families' adherence to stay-at-home orders and 
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recommendations, and caregiver employment status. These 
predictors were selected as important components of chil-
dren's internal (e.g., home) or external (e.g., school) envi-
ronmental systems that are likely to be impacted by the 
COVID-19 pandemic and have previously been linked to 
increased internalizing symptoms in youth. Child age and 
sex were also included as covariates to account for increased 
rates of anxiety and depression symptoms observed in older 
children and females (Gutman & Codiroli McMaster, 2020; 
Sterba et al., 2007). We use a series of multilevel growth 
models to identify whether risk factors are differentially or 
similarly linked with the emergence and course of depres-
sion and anxiety symptoms over 15 months (48 assessments) 
of the COVID-19 pandemic. In addition to examining direct 
associations with child symptoms, we conduct exploratory 
analyses to assess whether the effect of each predictor on 
symptoms changes over time. Notably, families with low 
SES and minoritized racial or ethnic group membership 
were recruited for participation in this study. The pandemic 
has further perpetuated inequity in mental-health risk factors 
for low SES families and people of color due to restricted 
opportunity structures that disproportionally affect marginal-
ized groups in the United States (Ali et al., 2019; Golberstein 
et al., 2020; Tai et al., 2021; Wang et al., 2021), underscor-
ing the importance of investigating mental health symptom 
trajectories of children in these families.

Method

Participants who were previously enrolled in one of two 
research studies at the University of North Carolina at 
Chapel Hill (UNC-CH) and had indicated a willingness 
to be contacted about future research opportunities were 
invited to participate in the current study. Both research 
studies originally recruited families at high risk for being 
impacted by structural inequality and/or for prior exposure 
to adverse experiences. This included families identifying 
as belonging to a minoritized racial or ethnic group, having 
a primary caregiver who did not attend college, having past 
experiences of family violence, or having a high risk for 
future family violence. Past family violence was determined 
by caregiver-reported involvement with child protective ser-
vices, self-disclosure of violence history in the family, or 
endorsements of verbal or physical violence on the Conflict 
Tactics Scale (Straus, 1979). Risk for future family violence 
was determined by whether families met or exceeded the 
clinical cut-off score on the Child Abuse Potential Inven-
tory (Milner, 1994). Caregivers were custodial, with children 
residing with caregivers at least 50% of the time. Children 
with major medical conditions, neurological illness, perva-
sive developmental disorders, or known prenatal substance 
exposure were not included in the study.

Following statewide stay-at-home orders in North Caro-
lina (issued March 27, 2020), caregivers of 148 children who 
expressed interest in the current study provided informed 
consent and were sent surveys via a secure online platform, 
Qualtrics. Surveys assessing mental health symptoms, fam-
ily functioning, and lifestyle changes related to COVID-19 
were sent from April 7 (Survey 1) to June 15, 2021 (Survey 
48). Participants with at least three repeated measures were 
included in analyses (Curran et al., 2010), yielding a sam-
ple of 133 children and their caregivers (n = 113). Power 
analyses indicated that a sample of 90 survey respondents 
providing data over the 48 assessment points would allow for 
the detection of small to medium effects in repeated meas-
ure models at α = 0.01, adjusting for attrition and within-
individual correlations. Thus, this sample size is sufficient 
to address the study aims. Demographic information on 
participating families is presented in Table 1. Surveys were 
distributed approximately weekly (see Table S1 for survey 
distribution dates). Caregivers were compensated $10 for the 
completion of each survey. All procedures were approved by 
the UNC-CH Institutional Review Board.

Measures

Depression symptoms  Depression symptoms in children 
and caregivers were assessed via caregiver-report on four 
questions on the Mini-International Neuropsychiatric Inter-
view (Sheehan et al., 1998), which assessed the following 
core features of Major Depressive Disorder: "in the past 
week, did [you/your child]…" (1) "…feel sad or depressed 
or down, empty or hopeless?"; (2) "…feel grouchy or 
annoyed?"; (3) "…feel bored a lot or much less interested in 
things?"; (4) "…feel like [you/they] could not enjoy things?" 
A positive endorsement to any question initiated a follow-
up question assessing symptom severity: "when [you/your 
child] felt that [you/they] could not enjoy things, did [you/
they] feel this way, most of the day, nearly every day?" A 
sum score was calculated for children and caregivers for 
each survey (range: 0–8) to represent total depression symp-
toms (child: α across timepoints = 0.75, caregiver: α across 
timepoints = 0.73).

Anxiety symptoms  Anxiety symptoms in children and 
caregivers were assessed via caregiver-report on the Mini-
International Neuropsychiatric Interview (MINI; Sheehan 
et al., 1998), assessing the following core Generalized Anxi-
ety Disorder symptoms: "in the past week [have/has] [you/
your child]…" (1) "…worried a lot or been nervous?"; (2) 
"…worried a lot or been nervous about several things, like 
school, your health, or something bad happening?"; (3) "…
worried most days?"; (4) "…found it hard to stop worry-
ing?"; (5) "did the worries make it hard for [you/your child] 
to pay attention to what they were doing?" An additional 
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question was presented for caregiver-reported child symp-
toms to assess anxiety severity: "In the past week, has your 
child been more worried than others their age?" A sum 
score was calculated for children (range: 0–6) and caregiv-
ers (range: 0–5) on each survey to represent total anxiety 
symptoms (child: α across timepoints = 0.82, caregiver: α 
across timepoints = 0.63).

Family Conflict  Family conflict was measured through a 
subset of six items from the Conflict Tactics Scale (CTS), 
which assesses family conflict within the whole family unit, 
five items from the CTS Parent–Child (CTS-PC), which 
assesses conflict within the parent–child relationship, and 
three items from the CTS-2 which assesses inter-partner 
violence (Straus, 1979; Straus et al., 1996, 1998). On the 
CTS, caregivers rated the frequency of the following behav-
iors within the past week on a 5-point Likert scale from 0 

(never) to 4 (very often): (1) "Discussed an issue calmly" 
(reverse-coded); (2) "Insulted or swore at each other"; (3) 
"Did or said something to spite each another family mem-
ber"; (4) "Threatened to hit or throw something at another 
family member"; (5) "Pushed, grabbed, or shoved another 
family member"; (6) "Kicked, bit, or hit another family 
member with a fist." On the CTS-PC, caregivers rated the 
frequency of the following behaviors within the past week 
on a 6-point Likert scale from 0 (never) to 5 (more than 20 
times): "You or another adult…" (1) "…hit your child on 
the bottom with something like a belt, hairbrush, stick or 
some other hard object"; (2) "shouted, yelled, or screamed 
at your child"; (3) "said they would send your child away or 
kick him or her out of the house"; (4) "hit your child on some 
other part of the body besides the bottom with something 
like a belt, hairbrush, stick, or some other hard object"; (5) 
"slapped your child on the hand, arm, or leg." On the CTS-2, 

Table 1   Descriptive statistics

Characteristic Representation

Child age in years
  Mean (SD) 7.35 (1.03)

Child biological sex
  % Female 49.01%

Child ethnicity
  % Hispanic 10.08%

Child race
  % White 47.42%
  % African American 37.11%
  % Mixed race 9.28%
  % Asian 4.12%
  % American Indian or Alaska Native 1.03%
  % Other 1.03%

Caregiver biological sex
  % Female 98.29%
  % Male 1.71%

Caregiver education and employment
  % High school education or less 31.48%
  % Unemployed or underemployed during the COVID-19 pandemic 60.83%

Household income (pre-pandemic)
  % Less than $5,000 2.90%
  % $5,000 through $15,999 8.60%
  % $16,000 through $24,999 11.50%
  % $25,000 through $34,999 5.80%
  % $35,000 through $49,999 12.50%
  % $50,000 through $74,999 16.30%
  % $75,000 through $99,999 7.70%
  % $100,000 through $199,999 24.00%
  % $200,000 and greater 6.70%
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caregivers rated the frequency of the following items in the 
past week on a 7-point scale from 0 (never) to 6 (more than 
20 times): "You or your partner…" (1) "…pushed or shoved 
each other"; (2) "…slapped each other"; (3) "…punched or 
hit each other with something that could hurt."

The internal consistency and validity of the Conflict Tac-
tic Scales have been well established, yielding alphas up to 
0.95 (Straus et al., 1996, 1998), and past studies have sup-
ported the selection and combination of subsets of items 
from these measures (e.g., Calhoun et al., 2019; Teague 
et al., 2008). This set of items was selected to create a rep-
resentative composite of conflict within the whole family 
unit, the parent–child relationship, and the parent-parent or 
parent-romantic partner relationship. Items were sample nor-
med at each survey time point and summed at each survey 
time point for each survey data point to create 48 compos-
ites of total family conflict. The family conflict composite 
score demonstrated good reliability in this sample (α across 
timepoints = 0.82).

Pandemic‑Related Environmental Changes  Caregivers pro-
vided data on home quarantining and school/daycare format 
via two forced-choice survey questions on each repeated assess-
ment: (1) During the last week, have you been sheltering-in-
place/in quarantine (staying in your home almost all the time)? 
(no = 0, yes = 1), and (2) During the last week, have your 
children been in your care most of the time, or do they continue 
to have school/daycare arrangements? (They continue to have 
school/daycare arrangements = 0; They have been in my care 
most of the time = 1). This brief, forced-choice question format 
was selected to maximize participant engagement on repeated 
assessments.

Statistical Analysis

Data were prepared and analyzed in SPSS Version 28. 
Multilevel linear growth models were used to test study 
hypotheses across 48 longitudinal data points via SPSS 
MIXED. This modeling approach controls for signifi-
cant correlations between assessments, is robust to the 
data dependency that occurs with repeated assessments 
over time, and is efficient in handling missing data (Laird 
& Ware, 1982). The trajectory shapes for child depres-
sion symptoms and child anxiety symptoms were identi-
fied through examining the fit and graphical displays of 
average- and individual-level trajectories of anxiety and 
depression and fitting linear and quadratic growth curve 
models, which were compared using mean and individual 
trajectory plots, change in -2 restricted log-likelihood, and 
chi-square difference tests. Two series of growth models 
were then conducted, with children's levels of anxiety or 
depression symptoms serving as the dependent variables 
in each respective model set. Twenty caregivers reported 

on multiple children. Thus, to allow for nesting of children 
within families and repeated assessments within children, 
we analyzed the dependent variables via multilevel mixed 
models that accounted for family, child, and assessment 
number. Level 1 (repeated measures) variables were nested 
within Level 2 variables (participants), who were nested  
within Level 3 variables (families). Continuous predic-
tors were grand mean-centered prior to analyses to aid in  
result interpretation. Models included a random slope and 
intercept to allow for variation in the rate of change for 
independent variables and initial symptom levels, respec-
tively. All other variables were treated as fixed predictors. 
Models utilized FIML within SPSS MIXED to account for 
missingness and include all available data, and modeling  
for the primary outcomes was conducted using an unstruc-
tured repeated measures covariance matrix.

Model 1 was a null model estimating sources of vari-
ance in depression symptom and anxiety symptom scores 
within and between participants. This model is used as a 
baseline model for deciding model fit for subsequent models 
that impose more structure on the data, including fixed and 
random effects. Model 2 was designed to assess symptom 
patterns over time by modeling the intercept and time (i.e., 
survey number). Both fixed and random effects of time were 
modeled. Model 3 included intercept, time, child age, child 
gender, and all risk factors (i.e., caregiver depression symp-
toms, caregiver anxiety symptoms, caregiver(s) employ-
ment status, family conflict, home quarantining, and school 
format). Model 4 extended Model 3 to include other child 
symptom (i.e., anxiety symptoms were controlled for when 
predicting depression symptoms; depression symptoms were 
controlled for when predicting anxiety symptoms). Including 
other child symptom in Model 4 allowed for an assessment 
of unique associations between risk factors and symptoms. 
The comparison of Models 3 and 4 establishes whether a 
variable (e.g., family conflict) has a direct association with a 
given outcome (e.g., child depression symptoms) or whether 
that variable's association is nonsignificant when account-
ing for indirect relations through the other symptom (e.g., 
child anxiety symptoms). Last, exploratory models were 
conducted to test whether hypothesized predictors were 
differentially related to child symptoms over time. Analy-
ses were conducted by entering a time*[risk factor] inter-
action to Model 4 for each dependent variable (i.e., child 
depression symptoms, child anxiety symptoms). Interac-
tion terms tested include time*household employment sta-
tus, time*caregiver depression symptoms, time*caregiver 
anxiety symptoms, time*family conflict, time*sheltering-
in-place, and time*school/daycare closures. Results provide 
data on change trajectories (i.e., slopes) for each risk factor 
from assessment 0 to 48.

The overall fit of each progressive model predicting 
child symptom cluster was evaluated using the −2 restricted 
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log-likelihood statistics (-2LL), with lower -2LL values indi-
cating a better fit of the model to the data (Hox et al., 2017). 
A comparison of nested models was conducted by comput-
ing the difference in −2LL over the difference in degrees 
of freedom (i.e., the difference in the number of estimated 
parameters) using an ordinary chi-square distribution. A 
significant difference between the two models indicates that 
the model with the lowest value reflects increased model fit.

Results

Characteristics of this sample are presented in Table 1, and 
detailed descriptive statistics for study variables across 
all survey points are presented in a supplemental table 
(Table S1). Participants completed an average of 32 surveys, 
yielding a total of 4, 209 of 6,384 possible survey responses 
and providing a sufficient sample size to detect small to 
medium effects in repeated measures analyses. Patterns of 
missingness were assessed as a function of demographic 
data. No response differences emerged based on caregiver 
education (F(7, 113) = 0.50, p = 0.830), income (F(11,104) 
= 1.18, p = 0.310), child sex (t(130) = 1.74, p = 0.085), 
child age (F(7, 124) = 0.54, p = 0.803), child ethnicity 
(t(130) = 0.70, p = 0.249) or child race (F(5, 126) = 1.359, 
p = 0.244).

Figure 1 displays depression and anxiety symptoms tra-
jectories over the 48 survey assessments. Symptoms are 
displayed as z-scores to allow for a standardized presenta-
tion of two non-uniformly scaled measures. The correlation 
between anxiety symptoms and depression symptoms in this 
sample is r = 0.49 (p < 0.001) at the aggregate level, with 
the correlation on a week-to-week basis ranging from r = 
0.17 (p = 0.129) to r = 0.79 (p < 0.001). These correla-
tions, as well as the divergent symptom patterns observed 
longitudinally (Fig. 1), suggest that anxiety and depression 
symptoms represent related but distinct categories of inter-
nalizing symptoms and support the use of the specificity 
analyses conducted.

In determining the trajectory and shape of symptom 
data, a linear term of time demonstrated the best fit for child 
depression symptom and child anxiety symptom models; 
thus, time was included as a linear variable in all analyses. 
Multilevel growth models are presented in Tables 2 and 3. 
Intercepts were significant in intercept-only models (Model 
1) when child depression symptoms (b = 0.78, p < 0.001) 
and child anxiety symptoms (b = 0.55, p < 0.001) served as 
the respective independent variables. Model 2 was designed 
to assess symptom patterns over time by modeling the inter-
cept and time (i.e., survey number). Adding time substan-
tially improved model fit when predicting child depression 
symptoms (Δ-2LL = 435.99***) and child anxiety symptoms 
(Δ-2LL = 559.70***) compared to intercept-only models 

(i.e., Model 1). Time was significantly negatively related to 
child depression symptoms (b = -0.01, p < 0.001). Results 
indicate that depression symptoms were highest following 
initial stay-at-home orders in North Carolina and decreased 
over time (see Fig. 1a). Time was not significantly related to 
anxiety symptoms (b = 0.00, p = 0.463). Results indicate a 
variable pattern of anxiety symptoms over the 48 assessment 
points (see Fig. 1b).

Model 3 extended Model 2 to include child age, child 
gender, caregiver depression symptoms, caregiver anxiety 
symptoms, caregiver(s) employment status, family conflict, 
home quarantining, and school format. When modeling child 
depression symptoms as the dependent variable, caregiver 
depression symptoms (b = 0.17, p < 0.001), caregiver anxi-
ety symptoms (b = 0.06, p < 0.001), family conflict (b = 
0.01, p = 0.017), and sheltering-in-place (b = 0.13, p = 
0.018) emerged as significant. The inclusion of these pre-
dictors improved the model fit, demonstrated by the large 
and significant reduction in –2LL compared to Model 2 (Δ-
2LL = 3807.87, p < 0.001). When child anxiety symptoms 
were included in Model 4 to test specificity, the model fit 
again demonstrated significant improvement compared to 
Model 3 (Δ-2LL = 398.79, p < 0.001). In Model 4, caregiver 
depression symptoms (b = 0.16) and family conflict (b = 
0.01) remained significantly associated with child depression 
symptoms at p < 0.05, and the association between caregiver 
anxiety symptoms and child depression symptoms remained 
marginally significant (b = 0.03, p = 0.055). The direction 
of results indicates that higher levels of caregiver depression 
symptoms, caregiver anxiety symptoms, and family conflict 
were each related to higher depression symptoms in children 
over the course of the COVID-19 pandemic. Of note, the 
association between sheltering-in-place and child depression 
was no longer significant when accounting for child anxiety 
symptoms (b = 0.07, p = 0.136).

When modeling child anxiety symptoms as the depend-
ent variable in Model 3, caregiver depression symptoms 
(b = 0.03, p = 0.026), caregiver anxiety symptoms (b = 
0.11, p < 0.001), and sheltering-in-place (b = 0.18, p = 
0.003) emerged as significant predictors, such that higher 
caregiver depression and anxiety symptoms and more time 
spent home quarantining were related to increased anxiety 
symptoms in children. The inclusion of these predictors 
improved the model fit from the intercept and time model 
(Model 2), demonstrated by the large and significant reduc-
tion in –2LL (Δ-2LL = 3136.38, p < 0.001). When child 
depression symptoms were added in Model 4, model fit was 
again significantly improved compared to Model 3 (Δ-2LL = 
420.72, p < 0.001), and all associations remained significant.

Exploratory models of time*risk-factor interactions were 
conducted to better understand how predictors may differen-
tially predict child internalizing symptoms over time. When 
modeling child depression symptoms as the dependent 
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variable, the interaction between family conflict and time 
emerged as significant, such that children experiencing high 
levels of family conflict exhibited significantly higher lev-
els of depression symptoms than children experiencing low 
levels of family conflict only in the initial weeks following 
lockdown. This difference diminished over time (b = -0.001, 
p = 0.002) (Table S2; Fig. S1a). The interaction between 
sheltering-in-place and time also emerged as significant, 
such that children sheltering-in-place exhibited signifi-
cantly higher depression symptoms compared to children not 

sheltering-in-place during earlier, but not later, assessment 
points (b = -0.01, p = 0.017) (Table S2; Fig. S1b). When 
modeling child anxiety symptoms as the dependent variable, 
the interaction of school/daycare closures and time emerged 
as significant, such that children who attended school or day-
care in person exhibited significantly higher anxiety symp-
toms during initial assessment periods but significantly 
lower anxiety symptoms during later assessment periods 
compared to children who did not attend school or daycare 
in person (b = -0.02, p < 0.001) (Table S3; Fig. S1c).

Fig. 1   Trajectories of child depression and anxiety symptoms over 48 repeated assessments (April 7, 2020 to June 15, 2021). Note: Symptoms 
depicted were transformed to z-scores to allow for a standardized presentation of depression and anxiety symptoms
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Discussion

Evidence from sociohistorical events and an emerging body 
of work suggests that the COVID-19 pandemic may have a 
short- and long-term impact on children's mental health. The 
intensive longitudinal structure of this data allowed for an 
examination of the trajectories and predictors of children’s 
depression and anxiety symptoms throughout 15 months of 
the COVID-19 pandemic. In this sample, children's depres-
sion symptoms were highest immediately following stay-at-
home orders in North Carolina and decreased linearly over 
time, while anxiety symptoms remained variable, demon-
strating no significant trend over time. Results demonstrated 
that caregiver depression symptoms and family conflict 
uniquely predicted child depression symptoms, while car-
egiver depression symptoms, caregiver anxiety symptoms, 
and time spent home quarantining uniquely predicted child 
anxiety symptoms.

Caregiver anxiety and depression symptoms emerged as 
the only diffuse predictors when considering these models 
together, although the association between caregiver anxiety 
symptoms and child depression symptoms only approached 
significance. The association parallels patterns commonly 
observed in the extant literature of caregiver symptoms pre-
dicting broadband child internalizing problems (Bayer et al., 
2006; Burstein et al., 2010; Colletti et al., 2009; Lewis et al., 
2011), but the specific mechanisms underlying these con-
nections in the context of the pandemic remain speculative. 
Generalized anxiety in caregivers could be influencing child 
anxiety through many pathways, including (1) increasing 
the child's perception of threat (e.g., hypervigilance to coro-
navirus transmission and morbidity); (2) engaging in over-
controlling behaviors that limit opportunities for children 
to develop skills to cope with unexpected environmental 
events; or (3) reinforcing or not correcting anxious informa-
tion processing biases in offspring (Spence & Rapee, 2016; 

Table 2   Multilevel growth 
model predicting child 
depression symptoms

Model 1 ICC = 0.70; Model 2 ICC = 0.69; Model 3 ICC = 0.56; Model 4 ICC = 0.56
Δ-2LL Change in -2 Restricted Log Likelihood between models
***p < 0.001

Estimate SE CI (95%) p Change in model fit

Model 1: Null model
  Intercept 0.78 0.02 (0.54, 1.03) < 0.001

Model 2: Symptoms over time Δ-2LL = 435.99***
  Intercept 0.93 0.12 (0.69, 1.18) < 0.001
  Time -0.01 0.00 (-0.01, -0.00) < 0.001

Model 3: Final model Δ-2LL = 3807.87***
  Intercept 0.58 0.15 (0.28, 0.89) < 0.001
  Time -0.01 0.00 (-0.01, -0.00) 0.021
  Child age 0.02 0.03 (-0.05, 0.08) 0.580
  Child sex -0.15 0.10 (-0.37, 0.07) 0.153
  Caregiver depression symptoms 0.17 0.01 (0.14, 0.20) < 0.001
  Caregiver anxiety symptoms 0.06 0.01 (0.03, 0.09) < 0.001
  Household employment 0.18 0.10 (-0.01, 0.37) 0.058
  Family conflict 0.01 0.01 (0.00, 0.03) 0.017
  Sheltering in place 0.13 0.05 (0.02, 0.23) 0.018
  School/Daycare 0.03 0.05 (-0.05, 0.12) 0.444

Model 4: Final model Δ-2LL = 398.79***
  Intercept 0.67 0.15 (0.38, 0.95) < 0.001
  Time -0.01 0.00 (-0.01, -0.00) 0.001
  Child age 0.01 0.03 (-0.05, 0.05) 0.970
  Child sex -0.10 0.09 (-0.26, 0.09) 0.323
  Child anxiety symptoms 0.31 0.01 (0.28, 0.34) < 0.001
  Caregiver depression symptoms 0.16 0.01 (0.13, 0.19) < 0.001
  Caregiver anxiety symptoms 0.03 0.01 (-0.00, 0.05) 0.055
  Household employment 0.12 0.09 (-0.05, 0.29) 0.175
  Family conflict 0.01 0.01 (0.00, 0.02) 0.034
  Sheltering in place 0.07 0.05 (-0.02, 0.17) 0.136
  School/daycare closures 0.03 0.04 (-0.05, 0.11) 0.430
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Zinbarg & Barlow, 1996). Increased child anxiety related 
to parental modeling of anxiety and avoidance may, in turn, 
increase feelings of sadness and hopelessness in children 
(i.e., depression symptoms), in line with causal models of 
comorbid anxiety and depression which posit that anxi-
ety symptoms precede and instigate depression symptoms 
(Mathew et al., 2011). Alternatively, observed anxiety in 
caregivers may be more directly linked to child depression 
symptoms, such that caregiver messages of fear and uncer-
tainty are internalized by offspring as feelings of sadness 
and hopelessness. Caregiver depression symptoms are often 
manifested as decreased warmth and increased withdrawal, 
implicit and explicit modeling of sadness and hopelessness, 
and a lack of support or encouragement, which may spur 
similar behaviors and symptoms in children. Child anxi-
ety symptoms could reflect concern about caregiver well-
being and external systems or the interference of caregiver 
depression symptoms on caregivers’ ability to mitigate child 

anxiety symptoms. It is also important to acknowledge that 
these effects could also be attributable to unmeasured vari-
ables (e.g., genetic transmission). Additional research is 
needed to delineate transmission mechanisms of caregiver 
depression and anxiety symptoms to child depression and 
anxiety symptoms within the context of the COVID-19 
pandemic.

Family conflict emerged as a unique predictor of child 
depression symptoms when controlling for child anxiety 
symptoms. The link between family conflict and child depres-
sion has been well-established. Family conflict is theorized to 
increase depression symptoms via a stressful family environ-
ment that undermines children's coping resources (Garber  
& Weersing, 2010), decreases children's perception that 
they can safely discuss negative feelings with family mem-
bers (Stice et al., 2004), and increases negative cognitions 
and information processing errors (Dozois & Beck, 2008). 
It is likely that this link became more pronounced during 

Table 3   Multilevel growth 
model predicting child anxiety 
symptoms

ICC Model 1 = 0.62; ICC Model 2 = 0.55; ICC Model 3 = 0.54; ICC Model 4 = 0.55
Δ-2LL = Change in -2 Restricted Log Likelihood between models
***p < 0.001

Estimate SE CI p Change in model fit

Model 1: Null model
  Intercept 0.55 0.11 (0.33, 0.77) < 0.001

Model 2: Symptoms over time Δ-2LL = 559.70***
  Intercept 0.47 0.09 (0.28, 0.65) < 0.001
  Time 0.00 0.00 (-0.00, 0.01) 0.463

Model 3: Final model Δ-2LL = 3136.38***
  Intercept 0.22 0.19 (-0.16, 0.60) 0.251
  Time 0.00 0.01 (-0.01, 0.01) 0.547
  Child age 0.03 0.06 (-0.10, 0.16) 0.605
  Child sex -0.13 0.22 (-0.57, 0.31) 0.556
  Caregiver depression symptoms 0.03 0.02 (0.00, 0.07) 0.026
  Caregiver anxiety symptoms 0.11 0.02 (0.07, 0.14) < 0.001
  Household employment 0.15 0.11 (-0.06, 0.36) 0.157
  Family conflict 0.01 0.01 (-0.00, 0.02) 0.104
  Sheltering in place 0.18 0.06 (0.06, 0.30) 0.003
  School/daycare closures -0.02 0.05 (-0.13, 0.08) 0.629

Model 4: Final model Δ-2LL = 420.72***
  Intercept 0.24 0.18 (-0.12, 0.59) 0.189
  Time 0.01 0.01 (-0.02, 0.03) 0.676
  Child age -0.00 0.06 (-0.13, 0.12) 0.958
  Child sex 0.00 0.21 (-0.43, 0.43) 0.999
  Child depression symptoms 0.42 0.02 (0.38, 0.45) < 0.001
  Caregiver depression symptoms 0.04 0.01 (0.01, 0.06) 0.018
  Caregiver anxiety symptoms 0.08 0.02 (0.05, 0.11) < 0.001
  Household employment 0.08 0.10 (-0.12, 0.27) 0.452
  Family conflict 0.00 0.01 (-0.01, 0.02) 0.445
  Sheltering in place 0.13 0.06 (0.02, 0.24) 0.021
  School/daycare closures -0.05 0.05 (-0.14, 0.04) 0.307
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the COVID-19 pandemic due to increased confinement with 
family members, increased caregiver stress, and decreased 
access to typical outlets for stress relief. A significant time by 
family conflict interaction also emerged in exploratory analy-
ses. Specifically, high levels of family conflict were related 
to significantly higher levels of child depression symptoms 
during the initial weeks of the pandemic only, which could 
be due to the influence of stressors exacerbating the impact 
of family dynamics on symptoms (e.g., initial disruption of 
routines) that diminished over time. Notably, past research 
has also cited links between family conflict and child anxi-
ety symptoms (Drake & Ginsburg, 2012), which was not 
observed in the current sample. However, to our knowledge, 
no previous studies have tested the unique pathways from 
family conflict to child anxiety symptom trajectories while 
controlling for child depression symptoms, suggesting that 
the associations between family conflict and child anxiety in 
previous research could be partly attributable to the strong 
association between family conflict and co-occurring depres-
sive symptoms.

Sheltering-in-place initially emerged as a predictor of 
child depression symptoms (Model 3), but the significance 
of this association diminished when controlling for child 
anxiety symptoms (Model 4). This suggests that quarantin-
ing may influence depression symptoms, in part, through 
anxiety symptoms. However, a significant interaction of 
sheltering-in-place by time predicting child depression 
symptoms emerged, suggesting that time may also explain 
this association. Interaction analyses revealed that children 
sheltering-in-place exhibited significantly higher depression 
symptoms during initial assessments compared to children 
not sheltering-in-place, but group differences dissipated over  
time. This time-dependent effect suggests that the disruption 
in children's routines, which likely resulted in the elimination  
of typical and expected mood-boosting activities (e.g., inter-
acting with peers), may have prompted depression symptoms 
initially. However, as children adapted to quarantine (e.g., 
identified alternate positive activities, developed adaptive 
coping strategies), the association between sheltering-in-
place and depression symptoms was eliminated.

More time spent sheltering-in-place was uniquely related 
to increased child anxiety symptoms in final main-effect 
models. This finding is in line with past studies exploring 
the effects of pandemic-related isolation (Sprang & Silman, 
2013), yet explanations for this association are unclear and 
may vary between individuals. Fear of virus transmission 
and uncertainty of the future may be compounded by con-
tinued avoidance of external stimuli or exacerbated by expo-
sure to the media. Alternatively, children who are home-
quarantining may have difficulty identifying coping methods 
for emerging anxiety symptoms, especially if typically used 
methods are inaccessible (e.g., venting with peers, attending 
extracurricular activities). Exploring novel and safe avenues 

for anxiety treatment during periods of quarantine to offset 
the long-term impact of increased isolation is a critical tar-
get to promote child well-being (e.g., exposure therapy via 
video conferencing, positive reappraisal or reframing exer-
cises, writing/imagery exposure work, physical activity, and 
facilitating the maintenance of social interactions via social 
media, video conferencing, or social distancing).

Last, although unrelated to child depression or anxiety 
symptoms in main effect models, school or daycare closures 
were significantly linked to anxiety in exploratory analyses 
of risk factors over time. Children who were able to attend 
school or daycare as usual exhibited significantly higher 
anxiety symptoms in the initial weeks following lockdown 
and significantly lower anxiety symptoms at later assessment 
points compared to children experiencing school or daycare 
closures. This time-dependent association may reflect the 
short-term protective influence yet long-term intensifying 
influence of avoidance on anxiety symptoms.

In addition to elucidating risk factors for depression and 
anxiety symptoms in children during the COVID-19 pan-
demic, findings hold broader implications for the potential 
differences in the etiology, maintenance, and presentation 
of internalizing symptoms, particularly during periods of 
increased stress. The extent to which depression and anxiety 
represent distinct disorders has previously been questioned. 
Studies with school-age children using parent reports and 
other diagnostic tools have shown strong relations between 
anxiety and depression, prompting arguments that anxiety 
and depression should be understood as a single construct 
of "distress disorders" in youth (Watson, 2005). However, 
the current results suggest that anxiety and depression in 
childhood are distinct constructs. The observed pattern of 
depression symptoms is in line with trends of improvement 
and stabilization of depression symptoms observed in other 
samples experiencing long-term stress and isolation (e.g., 
incarcerated adults; Porter & DeMarco, 2019). Interestingly, 
the pattern of anxiety symptoms observed in this sample 
diverges from the depression symptom trajectory, which 
could reflect a more immediate impact of acute, proximal 
stressors on anxiety symptoms in young children.

Limitations and Strengths  Results should be interpreted 
within the limitations of the study. First, participants were 
recruited from the central region of North Carolina. Prelimi-
nary evidence suggests that the coronavirus pandemic dif-
ferentially impacted people in the United States based on 
location-related factors (e.g., differences in lifestyle, reliance 
on public transit systems, disease prevalence, hospital access; 
Tai et al., 2021; Tan et al., 2020). It is possible that the tra-
jectories and predictors of internalizing symptoms observed 
in this study were unique to children living in this area of the 
United States with this set of sample characteristics. Replica-
tion is required before generalizability can be assumed.
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Second, abbreviated versions of questionnaires assessing 
anxiety symptoms, depression symptoms, and family con-
flict were used, as well as forced-choice questions assessing 
home quarantining and school format. Of note, the ques-
tions from the MINI were chosen to capture the core symp-
toms of Major Depressive Disorder and Generalized Anxi-
ety Disorder while limiting participant burden to maximize  
response likelihood (e.g., Bech, 2016; Calhoun et al., 2019; 
Teague et al., 2008). The assessment of core symptoms 
also avoided possible endorsement of items that may have 
reflected pandemic-related environmental changes rather 
than true symptom presentation. For example, changes in 
routine (e.g., not having a "start-time" for school) have been 
linked to altered sleeping patterns and fatigue due to the 
elimination of strict schedules and other influences (e.g., 
increased screen time), which may lead to inaccurate symp-
tom reporting on caregiver-reported questionnaires (Lim 
et al., 2021). Nevertheless, it is important to highlight that 
the assessment of select symptoms negates our ability to 
draw conclusions on the presence or absence of clinically 
significant internalizing disorders in our sample.

Regarding study design, it is important to note that the 
use of caregiver-report for all measures and the repeated 
assessment design could introduce confounds of shared 
method variance and participant reactivity. Results should 
be interpreted with this in mind. However, studies have long 
since utilized caregiver reports, and this was a necessary 
design feature to gather at-home surveys given the sample's 
age range (4–11 years). Regarding participant reactivity, the 
literature suggests that the assessment of multiple symp-
toms/behaviors diminishes potential reactivity to repeated 
assessments (Barta et al., 2012) and further notes that reac-
tivity to repeated assessments is unlikely to account for a 
substantial amount of variance in symptoms (Maisto et al., 
2007); thus, we do not view this as a major concern for the 
current work.

Finally, many additional variables are likely to impact 
child internalizing symptoms in the context of the COVID-
19 pandemic that were not included in the present study. 
For example, only pre-pandemic income data was available 
for our sample, eliminating the possibility of an accurate 
assessment of how financial status/income impacted child 
symptoms over time. Pandemic-specific variables were also 
not included in this study, such as virus exposure, virus 
transmission, infection rates, or virus mitigating protocols, 
despite evidence linking these variables to internalizing 
symptoms in adults (e.g., Ebrahimi et al., 2021). We opted 
not to include these variables, given that the goal of this 
work was to examine more proximal environmental stress-
ors. However, examining health-related changes in the exter-
nal environment (e.g., infection rates) and internal environ-
ment (e.g., infection of a family member) in relation to child 
symptoms represents an important target for future work.

Clinical Implications  The need for mental health services, 
particularly for high-risk families, has increased during the 
COVID-19 pandemic, but there is a co-occurring short-
age of mental health services (Golberstein et al., 2020). 
School closures furthered this problem for children, as 
schools are the primary source of mental health services 
for approximately 57% of children in the United States, 
particularly for marginalized groups (Ali et al., 2019). 
Given the mismatch between service availability and need, 
it is critical to understand risk factors for childhood anxi-
ety and depression symptoms during periods of crisis to 
(a) identify children in greatest need of receiving mental 
health services and (b) increase intervention effectiveness. 
The current study provides a scientific basis for formulat-
ing targeted interventions in three primary domains. First, 
depression and anxiety symptoms in caregivers should be 
addressed, as they may, in turn, affect child symptom pres-
entation. Second, family-level treatments to decrease con-
flict and hostility in the parent–child relationship, parent-
parent relationship, and whole-family unit may serve as a 
downstream treatment mechanism for depression symp-
toms in children during the COVID-19 pandemic. Third, 
treatments to mitigate the impact of adhering to stay-at-
home orders on child symptoms (e.g., cognitive-behavioral 
therapy and exposure therapy) should be implemented, 
and the presentation, severity, and chronicity of internal-
izing symptoms following periods of quarantine should be 
further explored. Bureau of Labor Statistics (2022).

Conclusion  The longitudinal symptom patterns and associ-
ated risk factors observed in this study should be used to 
inform interventions aiming to offset the long-term conse-
quences of the COVID-19 pandemic, particularly for chil-
dren in families at increased risk for adversity exposure. 
Future studies should continue to explore the impact of the 
coronavirus pandemic on the emergence of mental health 
symptoms as well as clinically significant disorders, pay-
ing particular attention to mechanisms that serve to mitigate 
risk.
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