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Abstract

Background: Many children have experienced unprecedented levels of stress as a result of
the COVID-19 pandemic due to school closures, strained resources, and excess morbidity and
mortality. The current study examines change in children’s mental health and sleep during the
early months of the US pandemic and identifies risk and protective factors.

Methods: In May 2020, 225 parents reported on the mental health and sleep of each child
(N=392 children) living in their household prior to the onset of the COVID-19 pandemic and
about their functioning in the past month. McNemar’s test examined change in mental health and
sleep disturbance across developmental stage. Bivariate and multivariate generalized estimating
equations examined predictors of change in mental health and sleep.

Results: Each age group showed a significant change in mental health and sleep outcomes, but
the development of mental health problems was greater for older children. Parental caregiving
strain (aOR:2.42, 95%CI:1.11-5.27) was identified as a risk factor associated with children
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developing anxiety and income loss was associated with developing sleep disturbances (aOR:2.34,
95%CI:1.06-5.17). Parental receipt of emotional support was identified as a protective factor for
all child health outcomes.

Conclusion: Policies and interventions that promote access to mental health services, provide
financial safety nets, and strengthen social support networks for families are needed.
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Introduction

Background

Although fewer cases of COVID-19 have been reported in children (0-17 years) than
adults, children may be at high risk for psychological stress due to the pandemic. The
Center for Disease Control and Prevention (CDC) identifies children as vulnerable to mental
stress in the face of disasters as children may experience uncertainty, fear, disrupted routines,
physical and social isolation, as well as high levels of parental stress.2 The COVID-19
pandemic has been a stressful experience for many children due to sickness and death as
well as school closures and economic shutdowns, straining societal and household resources.
School closures alone affected at least 55.1 million school-aged children during the 2019—
2020 school year, and restrictions on social contact and gatherings further impinged on
social support systems.3

While there is limited empirical evidence on the impact of COVID-19 on children’s mental
health, a large body of research has identified anxiety, depression, and impaired sleep as
common manifestations of psychological stress in children. In a study of primary school
students in the Hubei province of China, where the pandemic originated, about a month
into lockdown mandates in early Spring of 2020, 22.6% of children reported depressive
symptoms, and 18.9% reported symptoms of anxiety, indicating a higher prevalence of
symptoms than pre-pandemic studies of school-aged children in China.* COVID-19 may
also affect psychosomatic responses, such as sleep outcomes, as sleep patterns are linked
with children’s emotional well-being. The presence of sleep disturbances has also been
found to predict subsequent emotional and behavioral problems in children.® The goal of
this study is to examine changes in children’s mental health and sleep during the early
months of the US COVID-19 pandemic and to assess risk and protective factors which can
be the target for interventions supporting children’s mental health during the COVID-19
outbreak and future disaster response efforts.

Theoretical framework

This study is guided by the framework proposed by Norris and colleagues and assesses four
categories of risk and protective factors for mental health outcomes among disaster-exposed
children including exposure severity, personal characteristics, family context, and resource
context.8 For example, the extent of exposure to a disaster has been found to be a strong
predictor of child psychopathology.”:8 As for personal characteristics, some studies show

Fam Community Health. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Dayton et al.

Page 3

that older children have greater psychological responses to stress and sleep disturbances than
younger children and other studies find no effect of age.”~® Many studies have found that
girls exhibit more symptoms of stress than boys; however, not all studies have documented
this relationship.” Given that gender differences in internalizing symptoms generally emerge
at puberty, it may be that gender effects are more pronounced among older children.”10 A
study on sleep outcomes following a natural disaster identified that female gender, younger
age, and history of sleep problems heightened the risk of a sleep disturbance for children.11

A salient risk factor for children is strained or stressed family contexts. Children in the

US usually rely on their parents to provide stable environments and may worry about

their parents if they are stressed. The COVID-19 outbreak has caused excess sickness and
death and isolated families at home. Additionally, many families are under tremendous
emotional and financial stress and unable to receive in-person support. Due to these
challenging circumstances, some parents may also experience mental health disorders,

and studies conducted in the early months of the COVID-19 pandemic have found high
levels of depressive symptoms among parents.12 Parent mental health can influence child
health through parent-child relationships. A study conducted in late March 2020 found that
approximately 50% of parents reported financial concerns and social isolation as “getting in
the way of their parenting.”3 Major disruptive events, like the COVID-19 pandemic, can
also heighten household violence and create unsafe environments which activate child stress
responses.14

Additionally, psychosocial resources play a central role in mental health responses to a
disaster.8 COVID-19 has impacted families’ financial, social, and caregiving resources. High
levels of job loss associated with the pandemic have led to increased economic strain, which
can limit children’s resources and cause food and housing insecurity. A systematic review
of mental health following economic recessions found higher levels of sleep disturbances
among children experiencing economic stress.1>

Families’ social resources are another important element of risk and protection. Social
supports can provide a major reservoir of resources and can limit the depletion of personal
resources.1® For example, support systems can help buffer children from the impact of a
negative event and provide a safe recovery environment through the provision of emotional
and concrete support.1” A study of parental social networks found that parents with more
social network members who could provide support were associated with reduced child
behavior problems and increased prosocial behaviors.18 However, unlike other disasters,
pandemics uniquely affect social interactions by demanding isolation and quarantine rather
than the typical mobilization of social support, which involves convergence and gathering.19
These social distancing demands can impact child resilience and recovery by inhibiting peer
and community support. A study of children in locales with high HIN1 prevalence found
that children experiencing isolation or quarantine exhibited higher psychological distress
than those who did not have these experiences.1®

Research questions

The goal of the current study is to provide empirical evidence to understand how the
COVID-19 pandemic has impacted child well-being and to examine predictors of child
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well-being guided by Norris and colleagues’ four-level framework.® This study aims to
understand inequalities in child well-being caused by the COVID-19 pandemic in order to
inform public health programs. This study is guided by three research questions: How has
children’s mental health and sleep changed during the early months of the US COVID-19
pandemic? Does the change in child mental health and sleep differ based on children’s age
groups? and, What factors are associated with change in child psychological health and
sleep during the early months of the COVID-19 pandemic?8

Study population

Study participants were drawn from the online longitudinal COVID-19 and Well-Being
Study. This study is a longitudinal cohort study which began in March 2020 and aimed

to examine individual, social, and societal-level fluctuations related to COVID-19 amid the
rapidly changing landscape of the pandemic. Study periods occurred every few months and
aimed to capture changes in COVID-19 related information, behaviors, and health status.
Participants in the current analysis completed a baseline survey (March 24-27, 2020) and
a follow-up survey (May 5-14, 2020). For context, the second wave of data collection
occurred when a few states were beginning to reopen and/or lift restrictions on certain
business types, but 31 states and the District of Columbia had mandatory Stay at Home
Orders and 48 states and the District of Columbia, had recently announced that schools
would be closed for the rest of academic year.3-20 The study was approved by the Johns
Hopkins Bloomberg School of Public Health IRB.

Study participants were recruited through Amazon Mechanical Turk (MTurk), an online
platform. MTurk allows for the study of real-time dynamics of large groups and data
collected through MTurk has been found to be reliable.21:22 Study samples recruited through
MTurk are not nationally representative but are often more representative than convenience-
sampling.2123 Compared to national samples, MTurk participants tend to be younger, more
educated, and underemployed.22 MTurk study samples collected from US residents have
been found to overrepresent Asians and underrepresent Black and Hispanics relative to the
US population.?2

Participants were eligible for the baseline study if they were adults who resided in the US,
spoke and read English, and had heard of the coronavirus. MTurk best practices were used
to design study protocols.24 During the follow-up survey, participants who reported having
a child (<18 years) in their household were invited to participate in a Child Well-Being
Supplement. The current study examines parents who participated in the supplement (N=225
parents; 392 children). Retention of participants who reported a child at baseline was 83%
with twelve participants reporting a child at baseline but not at follow-up excluded from

the sample. Parents who participated in the follow-up did not differ from parents who did
not participate on gender, race, receipt of government assistance, and number of children

in the household; however, non-respondents were significantly younger than respondents.
Participation in the Child Well-Being Supplement was high (93%), and no demographic
differences were identified between individuals who elected to participate in the supplement
compared to those who did not.
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Child mental health and sleep—Questions on child mental health and sleep were
adapted from the National Survey of Children’s Health and the Gulf Coast Child and
Family Health surveys.25:26 For each child, parents were asked if the child felt “sad or
depressed,” “anxious or afraid,” and if they “had trouble sleeping” in the past month

and before the COVID-19 pandemic. Each question was assessed for every child in the
household, and response options were a dichotomous “yes” or “no.” To assess predictors
of increased mental health or sleep troubles, a dichotomous variable was created for each
of the three outcomes. The variable compared children whose symptomology increased
(no symptomology before the COVID-19 pandemic to symptomology in May 2020) to
children who did not experience change. The small number of children who transitioned
from having symptomology before the COVID-19 pandemic to no symptomology in May
2020 (sad/depressed: n=2; anxious/afraid: n=0; trouble sleeping: n=5) were included in the
no-change group.

Child and parent demographics—The age and gender were assessed for each child.
Parents self-reported their own race as “White,” “Non-Hispanic Black,” “Hispanic,”
“Asian,” “Mixed,” or “Other.” Due to the small sample size, “Hispanic” and “Mixed”
responses were collapsed with “Other.” Educational attainment compared parents who
had some college or above to those who had completed high school or less. Receiving
government assistance was measured as reporting that any of their children qualified for
free/reduced meals at school or anyone in your household received food stamps or checks
from the government.

Family context—Two measures assessed family context. Household discord was assessed
through the question from the Coronavirus Impact Scale, “Have you experienced stress or
discord in your household?” Response options were: “No, none;” “Yes, household members
occasionally short-tempered with one another; no physical violence;” “Yes, household
members frequently short-tempered with one another; or children in the home getting in
physical fights with one another;” “Yes, household members frequently short-tempered with
one another and adults in the home throwing things at one another, knocking over furniture,
hitting or harming.”2’ To examine the presence versus absence of household discord, the
measure was dichotomized to compare no discord with any household discord. Parental
depression was examined using the ten-item Center for Epidemiologic Studies Depression
scale (CES-D-10). The CES-D-10 scale was dichotomized at 10 or higher which indicates
the presence of significant depressive symptoms.28

Severity of COVID-19 exposure—Three measures assessed severity of COVID-19
exposure. Norris and colleagues call for a need to assess both community and individual-
level exposure to a disaster.2® Community-level COVID-19 exposure was assessed by the
number of new COVID-19 cases per 100,000 using a 7-day rolling average from the start of
the second wave of data collection.30 States with 10 or more new daily cases per 100,000
were considered high-risk as they represented dangerous community spread and were
compared to states with lower incidence.3! Following Norris and colleagues’ suggestion,
individual-level exposure was assessed as injury or threat of injury to self and peers. 29
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Peers exposure to COVID-19 was assessed by asking participants the yes/no question, “Do
you personally know anyone who has had the coronavirus?” At the time of the study, no
individuals had themselves tested positive for COVID-19. Therefore, in addition, working
outside of the home was used as a proxy for risk of COVID-19 exposure and participants
were asked, “Are you currently required to report to work outside of your home?”

Resource context—Norris and colleagues highlight resource loss and social support as
key domains of the resource context. 2% Three measures assessed loss of material and

social resources. Income loss was assessed with the question, “My income has already

been reduced by the coronavirus.” Responses of “A lot” or “A little” were compared to
“Not at all.” Loss of social contact was probed with the yes/no question, “Are you trying

to spend less time around other people to prevent getting the coronavirus?” Caregiving
strain was assessed with the question, “I am worried about childcare because of the
coronavirus.” Responses of “Strongly Agree” and “Agree” were compared to “Neither agree
nor disagree,” “Disagree,” and “Strongly Disagree.” Two questions assessed received social
support. The amount of childcare network support was elicited by the question, “How many
family members or friends could provide childcare for your kids, if needed?” Received
emotional support was assessed with “How many family or friends do you talk to weekly
about things that are personal or private?” Responses of “0” were compared to all other
responses to examine the presence of having at least one person available to provide support.

To assess change in mental health and sleep disturbance across developmental stages

from before the COVID-19 pandemic to May 2020, we used McNemar’s test. Bivariate

and multivariable generalized estimating equations were used to examined predictors of
increased mental health and sleep disturbances while accounting for clustering of children
within families. Change in child mental health and sleep was assessed with three models: (1)
change in sadness/depression, (2) change in anxiety/fear, (3) change in sleep. Covariates that
were associated (p<0.10) with change in children’s depression, anxiety, or sleep disturbance
were included in multivariable models.32 We modeled each child mental health and sleep
outcome using the same covariates to assess specificity of risk and protective factors across
models. In the sleep model, spending less time around others was omitted from the analysis
as it was not possible to estimate the relationship because everyone who reported not trying
to spend less time around others also reported no change in child sleep causing a zero-cell
count. Analyses were conducted using Stata 14.33

As seen in Table 1, the majority (41.58%) of children were between the ages of 5 and

11 years, with the remaining children being fairly equally distributed across the other

age groups (0—4 years:23.98%; 12-14 years:17.60%; 15-17 years:16.84%). Half of the
children were female (49.74%). Children lived in households with an average of 2.30
kids (SD: 1.28). Approximately half (55.10%) of children’s families experienced discord,
and 40.31% received government assistance. More than 30% of children’s parents had
depressive symptoms (37.76%). One in five children (22.19%) lived in states with high
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COVID-19 risk. Within the sample, 26% of children had a parent working outside of the
home or a parent who knew someone infected with COVID-19. Children had differential
access to resources, with 49.74% in households experiencing income loss since the onset of
the COVID-19 pandemic, 93.11% in households where less time was spent around others,
and 25.51% in households experiencing caregiving strain. A large number of parents had
access to childcare support (77.55%) and received regular emotional support (89.29%).

Children had significantly higher mental health and sleep disturbances during the

early months of the COVID-19 pandemic (Figure 1; sad/depressed:32.14%; anxious/
afraid:27.81%; sleep trouble:22.70%) compared to prior to the COVID-19 pandemic (sad/
depressed:13.52%; anxious/afraid:11.48%; sleep trouble:12.24%). When change in mental
health and sleep was assessed by age (Table 2), each age group showed a significant
change in all outcomes. More older children changed from no anxiety and depression
symptomology pre-COVID-19 pandemic to having symptomology during the early months
of the COVID-19 pandemic compared to younger children (0-4 years). For example,
24.24% of children in the 15-17 years age group transitioned from no reports of sadness/
depression pre-COVID-19 pandemic to having sadness/depression in early May, compared
to only 9.57% of children 0-4 years making this same transition. However, change in sleep
troubles was relatively equally distributed across age groups with approximately 10% of
children in all age groups transitioning from no sleep troubles pre-COVID-19 pandemic to
having sleep troubles in May 2020.

Bivariate and multivariable generalized estimating models (Table 3) identified factors
associated with change in child psychological and psychosomatic health. At the personal
level, older child age was associated with higher odds of developing feelings of depression
(5-11 years v. 0—4 years: aOR=3.00; 95%CI=1.46-6.15) and anxiety (5-11 years v. 0-4
years: aOR=2.96, 95%CI=1.24-7.01) during the early months of the COVID-19 pandemic.
Family context factors also impacted child psychological health and sleep with parental
depression increasing the odds of developing all three outcomes during the COVID-19
pandemic. In bivariate analysis, children in households experiencing discord were more
likely to develop sleep trouble; however, this relationship did not remain significant in
multivariable models. At the level of severity of COVID-19 exposure, no measures were
associated with increased anxiety, depression, or sleep disturbances in this study. At the
material and social resources level, the association differed depending on the child outcome
measured. Receipt of parental emotional support was associated with reduced odds of
children developing child psychological distress, with children whose parents reported
receiving emotional support from at least one person having lower odds of developing
depression (aOR=0.36, 95%C1=0.14-0.92), anxiety (aOR=0.20, 95%CI=0.07-0.58), and
sleep trouble (aOR=0.29, 95%CI=0.11-0.78) compared to children whose parents reported
no receipt of emotional support. Children in households experiencing caregiving strain had
higher odds of developing anxiety symptoms (aOR=2.42, 95%CIl=1.11-5.27) and children
in households experiencing income loss were significantly associated with developing sleep
disturbances (aOR=2.34, 95%CI1=1.06-5.17).
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Discussion

The current study examined changes in child mental health and sleep during the early
months of the US COVID-19 pandemic and identified that a significant proportion of
children experienced an increase in mental health and sleep issues compared to pre-
COVID-19 pandemic functioning. This study identified demographic, family context, and
resource-related risk and protective factors associated with child mental distress during
the COVID-19 pandemic.® We echo findings from studies in China and England that
identified a higher prevalence of mental health symptomology among children during the
COVID-19 pandemic than before.34:35 Experiencing elevated psychological sequelae is a
normative response to stressful events; however, it is imperative to mitigate serious and
lasting psychological problems following the waves of the COVID-19 pandemic. Identifying
subgroups of children and families to target and intervening on these factors may help
mitigate the long-term impact of COVID-19 on child psychological health.

A key finding from this study is that the COVID-19 pandemic has differentially affected
children’s mental health and sleep based on age. Study findings indicate that older children
may be at higher risk of developing mental health symptoms during the COVID-19
pandemic compared to younger children. This could be the result of parents being better able
to detect symptomology in older children compared to younger children.36 However, the
finding is consistent with a study conducted in China using child-reported outcomes which
found that anxiety levels in adolescents during the COVID-19 pandemic were significantly
higher than those of younger children.3* The higher level of mental health symptoms in
older children during the early months of the COVID-19 pandemic may be attributable to
the fact that school-aged children are more likely to have disrupted routines because of
school closures compared to younger children. Interestingly, our research did not identify a
relationship between the onset of sleep disturbances and age. Perhaps this lack of age-related
differences in sleep was because, among children, sleep disturbances are highly prevalent

in all age groups, whereas mental health disturbances are more often identified in older
children.36:37

Another key finding from this study was that parental depression was identified as a strong
and consistent risk factor for child mental health and sleep disturbances during the early
months of the COVID-19 pandemic. It may be that parents with depression are more
sensitive to their children’s well-being and more apt to identify when they are distressed.38
However, it has also been argued that parents with depression who are withdrawn and
hopeless may have decreased effectiveness at identifying child depression.38 This finding of
a significant relationship between parental and child depression, is consistent with previous
studies that identify parental post-traumatic stress as significantly associated with child
distress after a disaster using independent reports from parents and children.3°

These findings of elevated psychological distress among children have several public
health implications. Previous research has identified that there is limited access to and
underutilization of mental health services among children and families.*° To address
this gap, access to affordable and convenient mental health services must be expanded
for families. During the COVID-19 pandemic, when access to in-person services is
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limited, expansion of tele-mental health services for children and parents can help reduce
psychological stress because telemedicine has been found to be similarly effective as
compared to in-person services.*! However, provision of telemedicine care can heighten
disparities as not all families have access to the needed technology. In this study, four of
ten children lived with at least one parent with depression, indicating a need for coordinated
mental health services that integrate child and parent health. Furthermore, due to the high
levels of distress identified among both children and parents, universal prevention strategies
should also be considered. As schools and workplaces re-open, organizations should embed
services and policies which promote mental well-being. One strategy is for school systems
to integrate social and emotional learning (SEL) for all students to provide universal
socioemotional support.#2 SEL refers to the capacity to recognize and manage emotions,
solve problems effectively, and establish positive relationships with others.42

Another finding from this study was that family’s resources were consistently associated
child well-being outcomes during the early months of the COVID-19 pandemic. The study
identified economic and caregiving strain as risk factors associated with child mental

health and sleep during the COVID-19 pandemic. These factors have also been found to

be associated with poor parent mental health in previous research.*3 Provision of weekly
emotional support from at least one person to parents was identified as a protective factor
for all child mental health and sleep outcomes. Additionally, having at least one person in
the network who could provide caregiving support was associated with reduced change in
sleep troubles. Identifying the intertwined relationship between family resources and child
well-being during the early months of the COVID-19 pandemic suggests the need for public
health interventions focused on supporting family social and economic resources to protect
child well-being. For example, socioeconomic safety nets and caregiving supports should be
strengthened to address the causes of stress during the COVID-19 pandemic. Comprehensive
care teams can administer online screening tools to assess economic hardship and provide
lists of aligned resources.** Some parents have been pushed out of work because they

need to provide childcare.*> To support caregiving, policies such as paid parental leave and
practices for parents that allow for flexible work arrangements are needed. Our research
also indicates that during the COVID-19 pandemic many social relationships and caregiving
structures have been disrupted. This finding highlights the importance of support networks
for parents and their potential for enhancing child well-being. COVID-19 vaccinations

have allowed many families to reconnect; however, new variants can pose additional risks
and the reinstatement of distancing recommendations. From an intervention perspective,
communication campaigns that encourage families and peers to connect via social media,
phone, or through socially distanced interactions could promote child well-being.

In contrast to previous research,3# no association was identified between severity of
COVID-19 exposure and change in child mental health outcomes. These contrasting findings
may be a product of the outcome measure as this study examines change in child anxiety,
whereas Duan and colleagues looked at child anxiety at one time point. Alternatively, it may
be that the other factors that were included in the models have more valence in relation to
child mental health than does severity of exposure to COVID-19. Our findings are aligned
with Jiao and colleagues (2020), who found that living in a state with a high level of
epidemic risk was not significantly associated with child well-being outcomes.*6
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This study adds to the limited body of research on child mental health during the early
months of the US COVID-19 pandemic. Study findings have identified both risk and
protective factors which can be the target of interventions to address child well-being during
the pandemic. Additionally, through collecting data on all children in the household, we
were able to assess age-related changes in child mental health and sleep and identify age-
related differences in the impact of COVID-19 on child health. There are a few limitations to
this study. First, this study uses parent-reported outcomes. Parental report only has moderate
concordance with child-reported mental health outcomes.#” With school closures and
children’s vulnerability status, it was difficult to access samples of children and to ensure
parental consent during the early stages of the COVID-19 pandemic. Future studies should
work with schools to educate families about the importance of including the perspective

of children to collect information from both parents and children. Additionally, alternative
methods of severity of COVID-19 exposure, which is a multidimensional construct, should
be utilized. For example, this study used a state-level measure of community risk and more
localized measures may have different relationships with child mental health. Additionally,
this study assessed parents working outside the home as measure of risk exposure however,
not all work environments may have heightened risk of exposure in the early months of

the pandemic. Future research should also utilize CDC criteria to assess risk exposure and
frequency. Our study’s findings may also have been affected by social desirability and
recall bias. We asked parents to think retrospectively about their children’s mental health
pre-COVID-19 pandemic; this approach may provide differential estimates as compared to
data collected prior to the COVID-19 pandemic. Additionally, future studies should use
scale measures of child mental health and sleep to increase specificity. The purpose of the
questionnaire used in this study was not to establish a final diagnosis of a mental health or
sleep disorder but to screen for initial signs of emotional and psychosomatic disturbances.

The ongoing trajectory of the COVID-19 pandemic is uneven, and children may continue to
experience household stress, the loss of socioeconomic resources, and fear of becoming
infected or losing a loved one. Based on these results, we advocate for policies that

provide a financial safety net to families and for interventions that strengthen social

support networks. To address distress, more comprehensive care systems are needed that
integrate primary care, psychiatric care, and socioeconomic support resources to identify and
address children and family needs. Widespread uptake of COVID-19 vaccination is essential
to help reestablish social networks. Continued longitudinal research on child and family
psychological health and access to psychosocial resources is imperative to inform tailored
and developmentally appropriate interventions.
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Figure 1.
Percent of children experiencing mental health and sleep disturbance from before

COVID-19 to May 2020 (N=392)
*p<0.05
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Demographics & COVID-19 related economic and social changes (N=392 children)

n (%) mean + SD

Child & parent demographics *

Child age (0-4 years) 94 (23.98)
5-11 163 (41.58)
12-14 69 (17.60)
15-17 66 (16.84)
Child sex (Female) 195 (49.74)
Parent sex (Female) 257 (65.56)
Parent race (White) 305 (77.81)
Non-Hispanic Black 35 (8.93)
Asian 29 (7.40)
Other 23 (5.87)
> High school education 337 (85.97)
Government assistance 158 (40.31)
Family context
Household discord 216 (55.10)
Parent depression 148 (37.76)

Severity of COVID-19 exposure

Live in high-risk state 87 (22.19)

Parent works outside the home 103 (26.28)
Know someone infected 102 (26.02)

Resource context

Income loss 195 (49.74)
Caregiving strain 100 (25.51)
Less time around others 365 (93.11)
Childcare support (at least 1 person) 304 (77.55)
Emotional support (at least 1 person) 350 (89.29)

Parent demographics were assessed in March 2020 (T1)
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Table 2

Change in children’s mental health and sleep disturbance by age from before COVID-19 to May 2020
(N=392)

n (%) Change from pre-COVID-19 to May
2020

Age ‘No” at both times  “Yes’ at both times ~ “Yes’ to ‘No”  “No’ to “Yes’ p-value

Child sad or depressed

0-4 years 83 (88.30) 2(2.13) 0 (0.00) 9(9.57) 0.003
5-11 years 106 (65.03) 20 (12.27) 1(0.61) 36(22.09)  <0.001
12-14 years 37 (53.62) 17 (24.64) 1 (1.45) 14(2029)  0.001
15-17 years 38 (57.58) 12 (18.18) 0 (0.00) 16 (24.24)  0.001
All Ages (0-17 years) 264 (67.34) 51(13.01) 2(0.51) 75(1913)  <0.001

Child anxious or afraid

0-4 years 83 (88.30) 3(3.19) 0 (0.00) 8 (8.51) 0.005
5-11 years 108 (66.26) 22 (13.50) 0 (0.00) 33(2025)  <0.001
12-14 years 44 (63.77) 13 (18.84) 0 (0.00) 12(17.39)  0.001
15-17 years 48 (72.73) 7 (10.61) 0 (0.00) 11(16.67)  0.001
All Ages (0-17 years) 283 (72.19) 45 (11.48) 0(0.00) 64(16.33)  <0.001

Child has trouble sleeping

0-4 years 82 (87.23) 3(3.19) 1 (1.06) 8 (8.51) 0.020
5-11 years 122 (74.85) 21 (12.88) 1(0.61) 19 (11.66) <0.001
12-14 years 48 (69.57) 13 (18.84) 1 (1.45) 7 (10.14) 0.034
15-18 years 46 (69.70) 8(12.12) 2(3.03) 10 (15.15) 0.021
All Ages (0-17 years) 298 (76.02) 43 (10.97) 5(1.28) 46 (11.73) <0.001
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Table 3

Bivariate and multivariable generalized estimating equations models assessing change in child mental health
and sleep from before COVID-19 to May 2020 (N=392)

Model 3: Child has trouble

Model 1: Child sad/depressed Model 2: Child anxious or afraid

sleeping
OR aOR OR aOR OR aOR
Child & parent demographics

Child age (0-4 years) REF REF REF REF REF REF
5-11  2.61(1.28-5.30) 3.00 (1.46— 3.16 (1.37-7.25) 2.96 (1.24- 1.57 (0.75-3.26) 1.43 (0.62—

6.15) 7.01) 3.30)
12-14  2.39(1.03-5.51) 2.72 (1.07- 1.70 (0.53-5.46) 2.20(0.73- 1.07 (0.34-3.36) 0.87 (0.25-

6.89) 6.63) 2.96)
15-17  2.11(0.74-5.96) 2.64 (0.90- 0.88 (0.14-5.49) 1.66 (0.50— 1.30 (0.42-4.07) 1.53 (0.49-

7.68) 5.52) 4.79)

Child sex (Male)

1.23 (0.77-1.94)

1.28 (0.77-2.12)

0.87 (0.51-1.55)

Parent sex (Female)

1.16 (0.62-2.20)

0.83 (0.42-1.64)

1.19 (0.56-2.53)

REF

REF

Parent race (White) REF

Non-Hispanic Black  0.82 (0.26-2.61) - 1.10 (0.34-3.51) - 1.04 (0.27-3.80) -

Asian  0.64 (0.21-1.90) - 0.88 (0.24-3.26) - 1.36 (0.43-4.35) -

Other  1.83 (0.53-6.29) - 2.15 (0.63-7.41) - 0.95 (0.20-4.54) -

Parent > High school ~ 4.12 (0.88-19.24)  2.04 (0.41-  4.90 (0.92-26.02) 3.60 (0.78- 2.28(0.62-8.41)  1.67 (0.46—

edu. 10.12) 16.60) 6.04)
Government 0.60 (0.30-1.18) 0.39 (0.18- 0.82 (0.41-1.65) 0.51 (0.22— 1.18 (0.57-2.46) 0.66 (0.30-
assistance 0.82) 1.20) 1.44)

Family Context

Household discord 151(0.81-279)  101(053-  169(0.86-3.31)  088(041-  2.58(1.15-5.80)  1.74(0.75-

1.91) 1.89) 4.01)
Parent depression 2.96 (1.62-5.39) 261(1.35-  2.91(1.50-5.62) 254 (1.16-  4.69(2.23-9.88)  3.14 (1.42-
5.04) 5.56) 6.95)

Severity of COVID-19 Exposure

Live in high-risk state ~ 0.81 (0.40-1.66) -- 1.37 (0.67-2.82) - 0.54 (0.21-1.40) -

Parent works outside 054 (0.26-1.12)  0.71 (0.32- 065(0.30-142)  093(0.39-  0.72(0.31-1.68)  1.17 (0.49-
home 1.58) 2.21) 2.78)

Know someone
infected

1.48 (0.77-2.84) - 1.39 (0.68-2.82) - 1.23 (0.56-2.70) -

Resource Context
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Model 1: Child sad/depressed Model 2: Child anxious or afraid Model 3: scl::(;;)dingas trouble
OR aOR OR aOR OR aOR

Income loss 1.26 (0.70-2.29) 1.10 (0.56— 1.20 (0.63-2.31) 1.21 (0.59- 2.70 (1.27-5.70) 2.34 (1.06—
2.15) 2.47) 5.17)

Caregiving strain 1.88 (0.99-3.58) 1.90 (0.96— 0.64 (0.30-1.36) 2.42 (1.11- 0.41 (0.19-0.87) 1.71 (0.79-
3.76) 5.27) 3.74)

Less time around 9.91 (1.41-69.54) 5.25 (0.78- 2.28 (0.46-11.24) 1.47 (0.33- XX XX

others 35.21) 6.58)

Childcare support 0.72 (0.35-1.46) 1.02 (0.47- 0.64 (0.30-1.36) 0.97 (0.38- 0.41 (0.19-0.87) 0.62 (0.29-
2.22) 2.45) 1.34)

Emotional support 0.33 (0.14-0.77) 0.36 (0.14— 0.21 (0.08-0.51) 0.20 (0.07- 0.24 (0.09-0.64) 0.29 (0.11-
0.92) 0.58) 0.78)

Bold : p<0.05
-""not included in the model

XX, .
omitted
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