22;3;’3;; ;\glc;lescent Psychiatry and Mental Health (2021) 15:73 Ch I | d a n d Ad O I esce nt Psyc h Iatry
https://doi.org/10.1186/513034-021-00419-w a nd Menta | Hea |th

RESEARCH ARTICLE Open Access

. . . . ()
Changes in psychosocial functioning sl

among urban, school-age children
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Abstract

Background: There is concern about the effect of the COVID-19 pandemic on psychosocial functioning among
school-age children, who have faced unusual stressors during this time. Our goal was to assess mental health symp-
toms and social risks during COVID-19, compared to before the pandemic, for urban, racial and ethnic minority
school-age children, and investigate the relationship between mental health and social risks.

Methods: We conducted a cohort study from September 2019 until January 2021 of children age 5-11 years old
recruited from an urban safety net hospital-based pediatric primary care practice. We measured emotional and behav-
ioral symptoms (including attention, internalizing, and externalizing symptoms) before and during the pandemic with
the Pediatric Symptom Checklist (PSC-17). We measured social risks (including food and housing insecurity) before
and during the pandemic with the THRIVE screener. We measured additional mid-pandemic COVID-related stressors
with items on school participation, screens/media use, illness exposure, and caregiver mental health. We compared
pre- and mid-pandemic PSC-17 symptom scores across 4 domains (total, attention, internalizing, and externalizing)
and used path analysis to examine the relationship between mental health and social risks pre- and mid-pandemic.

Results: Caregivers of 168 children (54% non-Hispanic Black, 29% Hispanic, and 22% non-English speaking) com-
pleted the study. Children had significantly higher levels of emotional and behavioral symptoms midpandemic- vs.
pre-pandemic in all domains. Significantly more children had a positive PSC-17 total score (18% vs. 8%, p<0.01) and
internalizing (depression and anxiety) score (18% vs. 5%, p < 0.001) during the pandemic vs. before, indicating clinical
concerns in these areas. Caregivers reported significantly more social risks during vs. before the pandemic (p <0.001).
Mental health symptoms significantly correlated with number of social risks before the pandemic, but not during the
pandemic. Less school assignment completion, increased screen time, and caregiver depression were all significantly
associated with worse mid-pandemic mental health in children.

Conclusion: The COVID-19 pandemic has led to a dramatic increase in depression/anxiety problems and social risks
among urban, racial and ethnic minority school-age children compared to before the pandemic. More research is
needed to understand if these changes will persist.
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Introduction

Since COVID-19 was declared a global pandemic, [1]
children have faced many pandemic-related adversities,
including social isolation, school closures, increased
screen time, stressed caregivers, financial difficulties,
reduced access to health care, and loss of loved ones [2].
One year later, experts fear that this pandemic may have
led to another public health crisis: a surge in psychoso-
cial problems among children [3]. Amid growing concern
even pre-pandemic about meeting the needs of children
with mental health problems in the US, [4] worsening
child mental health could lead to a mental health crisis
for an entire generation, [5, 6] including lifelong adverse
consequences and increased rates of suicide.

Given the associations between adverse childhood
events, poverty, and mental health, there is particular
concern for racial and ethnic minority youth, who are
likely to be disproportionately impacted by pandemic-
related stressors and psychosocial problems [7-11].
Racial and ethnic minority youth experience dispro-
portionate burden of psychosocial risks associated with
chronic, impairing mental health problems [12]. These
include poverty and unmet social needs such as food
insecurity, which pre-COVID was more than twice as
common in Hispanic and non-Hispanic Black households
compared to white households in the US [13]. Food inse-
curity is associated with a range of psychiatric problems
in children and adolescents, including inattention/hyper-
activity, [14] aggression/anxiety, [15] and dramatically
higher rates of suicide attempts [16]. Other community
factors including violence exposure and discrimination
contribute to worse mental health for racial and eth-
nic minority youth [12, 17]. Despite experiencing many
risk factors for psychopathology at high rates, racial and
ethnic minority children are less likely to receive mental
health treatment [12, 18]. Maternal depression, which
also dramatically increases a child’s risk for psychopa-
thology, is also considerably more prevalent in racial
and ethnic minority youth, [12, 19] but Black and Latina
mothers are less likely to receive treatment for postpar-
tum depression [20]. Many of these psychosocial stress-
ors including poverty and food insecurity, community
violence, and difficult access to care all worsened during
the COVID-19 pandemic, particularly for urban, racial
and ethnic minority children, raising particular concern
about the mental health of this group of children during
the pandemic.

A number of studies have begun to illustrate the impact
of the pandemic on child mental health, with most con-
cluding that child mental health had worsened during
the pandemic [21-25]. The most commonly reported
symptoms included depression and anxiety, with very
high prevalence estimates in a few studies (e.g., 50% for
depression and over 60% for anxiety) [22]. Existing lit-
erature suggests that repeated exposure to COVID-19
media coverage, increased social media use, and having
a family member working on the pandemic front line
have contributed to these mental health impacts, which
are reported most profoundly in adolescent females [22].
However, there are key gaps that exist in the literature
on child mental health during the COVID-19 pandemic.
First, the vast majority of studies are cross-sectional,
without pre-pandemic data to compare to mid-pandemic
samples. This limits interpretation of most studies, which
rely on regional or national estimates as comparators.
Second, most studies have been conducted with adoles-
cents as opposed to preadolescent children. Finally, very
few studies have been conducted with populations who
are most susceptible to the impacts of COVID-19, includ-
ing low-income populations and minoritized populations
in the US. One study raised the concern that low-income,
preadolescent children might be particularly high risk
for mental health deterioration from the COVID-19
pandemic [26]. We found no studies that measured the
mental health impacts of acute rises in financial hardship
and unmet basic needs such as food insecurity on child
mental health. In addition, there is some conflicting data
showing that particularly for younger, pre-adolescent
children, some may actually have experienced improved
mental health during the COVID-19 pandemic. For
example, one study using the 19-item, Brief Problem
Monitor screening tool to measure mental health in US
children before and during the COVID-19 pandemic
showed improved overall mental health among Hispanic
youth age 10—14 years old, who were recruited from one
charter school in Texas between January and May of 2020
[27]. Other studies have reported that some younger chil-
dren have felt calmer or experienced improved symptoms
during the pandemic, and have enjoyed spending more
quality time with family [22]. Thus, there is a need for
more studies measuring psychosocial symptoms before
and after the pandemic among preadolescent, school-age
children—particularly those who have the most exposure
to pandemic-related hardship—in order to best evaluate
the scope of this new public health concern.
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The goal of the current study was to compare mental
health symptoms before and during the pandemic, in a
sample of racially and ethnically diverse school-aged
children from an urban, safety-net, hospital-based pedi-
atric primary care practice. We examined changes in the
severity of overall emotional and behavioral symptoms, as
well as changes within specific symptom domains (inter-
nalizing, externalizing, and attention). We also sought to
understand the relationship between child mental health
and social risks (e.g., food insecurity and difficulty pay-
ing bills) during the pandemic, including pandemic-
specific stressors (e.g., school assignment completion,
screen time). We hypothesized that more children would
have mental health problems during the pandemic than
before, and that worse mental health would be associated
with increased social risks.

Methods

Research design and setting

We conducted a cohort study with children who had
been screened for emotional and behavioral symptoms
and social risks as part of routine care at an urban, safety-
net, hospital-based, pediatric primary care clinic in the
6 months before pandemic onset. Screened children were
between 5 and 11 years old at the time of their pre-pan-
demic well visit. We contacted legal guardians (“caregiv-
ers” hereafter) to re-administer the same mental health
and social risk screeners, adding a brief questionnaire of
other COVID-specific variables, three times at 3-month
intervals. Here, we present results comparing data from
the pre-pandemic clinical visit (conducted between Sep-
tember 2019 and February 2020) to the initial mid-pan-
demic assessment (conducted between August 2020 and
January 2021).

We identified potentially eligible children using elec-
tronic health records (EHRs). Eligible children had
attended well visits between September 1, 2019 and
March 1, 2020, at which their caregivers had completed
a universal emotional and behavioral symptom screener,
the Pediatric Symptom Checklist (PSC-17) [28]. Children
were excluded if complete PSC-17 results were not docu-
mented; if their caregiver could not understand informed
consent procedures in English, Spanish, or Haitian Cre-
ole; or if their sibling had already participated (to enroll
unique households).

From August 2020 until January 2021, trained research
staff fluent in the preferred language of each household
contacted caregivers by phone in a randomized order.
For caregivers interested in participating, informed con-
sent procedures were conducted by phone and an elec-
tronic informed consent document was sent and signed
via email or text via the electronic, HIPAA-compliant
database, REDCap [29, 30]. Research staff then sent a

(2021) 15:73

Page 3 of 12

REDCap questionnaire via email or text to caregivers in
the language of their choice (English, Spanish, or Haitian
Creole). Research staff also offered to read questions to
participants if preferred. When applicable, caregivers
were instructed to complete the questionnaire only for
the first child in randomized order. Caregivers received a
$20 gift card at each time point for participating.

The study was approved by the Boston University Med-
ical Campus Institutional Review Board.

Measures

Emotional and behavioral symptoms The Pediatric Symp-
tom Checklist (PSC-17) is used for routine mental health
screening at our study site in six languages including
Spanish and Haitian Creole, and item-level pre-pan-
demic PSC-17 results were obtained from EHRs. Car-
egivers complete the PSC-17 on paper, rating a series of
17 child symptoms on a three-point Likert scale based
on how often they are present (never=_0, sometimes=1,
or often=2). Responses are summed to produce a total
problems score and three subscale scores: internalizing
(depression and anxiety) problems, externalizing (behav-
ioral) problems, and attention problems. Higher scores
indicate more severe symptoms, and each subscale also
has a cut-off indicative of clinically concerning symp-
toms in that domain. The PSC-17 was developed via fac-
tor analysis from the longer, 35-item Pediatric Symptom
Checklist (PSC-35), and studies have shown it is valid
and reliable in detecting children at high mental health
risk overall and in each domain [28, 31, 32]. In a recent,
updated validation study of the PSC-17 with a sample of
80,680 children, [28] Cronbach’s a was 0.87 for the over-
all PSC-17, 0.78 for the internalizing subscale, 0.82 for
attention, and 0.80 for externalizing—all very similar to
the original derivation study [33]. Test-retest reliability
was also good (ICC=0.85) [28, 33]. In our sample, which
included English, Spanish, and Haitian Creole speakers,
the overall PSC-17 demonstrated strong internal consist-
ency, with Cronbach’s a coefficients of 0.88 pre-pandemic
and 0.90 mid-pandemic. On the three subscales, pre- and
mid-pandemic a’s were 0.75 and 0.83 for internalizing;
0.86 and 0.82 for attention; and 0.81 at both time points
for externalizing.

Social Risks The THRIVE screening tool is a question-
naire developed at our hospital that evaluates families’
social risks and unmet needs [34]. THRIVE was devel-
oped as an adaptation of WE CARE (Well Child Care,
Evaluation, Community Resources, Advocacy, Referral,
Education), a pediatric social needs screening and referral
program [35]. THRIVE includes the “hunger vital sign,” a
validated 2-item food insecurity screener, [36] as well as
items on housing instability, unemployment, medication
affordability, transportation to medical appointments,
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educational goals, and the ability to pay bills and meet
family caregiving needs [34]. THRIVE is administered
routinely at in-person pediatric visits at our study site,
and item-level pre-pandemic data was obtained from
EHRs. We examined individual social risks and also tal-
lied the number of risks per family to make a social risk
“score;” which has been shown to correlate with mental
health problems in school-age children [7].

Caregiver Mental Health We assessed mid-pandemic
caregiver symptoms of depression and anxiety using the
Patient Health Questionnaire-2 (PHQ-2) [37] and Gen-
eral Anxiety Disorder-2 (GAD-2) [38]. Both of these
questionnaires, which each have two items answered
along a 4-point Likert scale, were developed as more effi-
cient screening counterparts to their longer versions, the
PHQ-9 [39] and the GAD-7 [40]. In the original valida-
tion study, a score of >3 on the PHQ-2 had a sensitivity
of 83% and specificity of 92% for major depression com-
pared to structured diagnostic interview with a mental
health professional [37]. Receiver operating characteris-
tic analysis also identified 3 as the optimal cutpoint for
use as a screen, and increasing PHQ-2 scores from 0 to
6 were associated with increasing functional impair-
ment. In a meta-analysis on validation studies of the
GAD-2, pooled sensitivity and specificity from six sam-
ples showed a sensitivity of 0.76 and specificity of 0.81 for
generalized anxiety disorder at a cutpoint of 3, [38] In our
study, Cronbach’s a was 0.81 for the PHQ-2 and 0.86 for
the GAD-2, both collected mid-pandemic only.

Additional mid-pandemic variables The research team
created a brief questionnaire to obtain mid-pandemic
information about stressors we hypothesized would be
associated with child mental health during the pandemic,
including completion of remote school assignments,
screen time usage and change during the pandemic,
exposure to COVID-related media, and knowing some-
one who contracted COVID-19. Items were developed
and ultimately approved by the first author and both
senior authors, who are experts in child psychiatry (AS),
pediatrics (AG), and pediatric psychology and survey
development (JMM), following review of existing ques-
tionnaires and discussion of authors’ clinical experi-
ence during the initial months of the pandemic. The
goal was to develop only a few items that would provide
some information on stressors of primary concern to the
research team without dramatically increasing respond-
ent burden. We also included the following open-ended
item: “Please tell us anything else you think is important
about how coronavirus has impacted your child’s health
or well-being” These additional mid-pandemic questions
are available as Additional file 1.

Sociodemographic variables We extracted the following
sociodemographic data from the EHR: child’s age, gender,
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race, ethnicity, health insurance status (public, private, or
uninsured), and caregivers’ preferred language.

Needs Assistance At the end of the survey, we asked
parents if they would like assistance with any resources
or referrals from research staff. Parents who answered
“yes” could write in (free text) what they needed help
with, and received a follow up call from research staff to
further discuss and help when possible. Research staff
tracked the category of need and whether they were able
to help meet the need requested.

Data analysis

Data analysis was conducted in Stata 16.1 [41]. We used
paired sample t-tests to compare pre- and mid-pan-
demic PSC-17 scores, as well as pre- and mid-pandemic
THRIVE. Cohen’s d was used to compute effect size
(small=0.2, medium =0.5, large =0.8). Two-sample tests
of proportions were used to compare pre- and mid-pan-
demic rates for positive PSC-17 total and subscale scores
and for individual social risks.

Path analysis with maximum likelihood estimation was
used to explore the hypothesized relationships between
the PSC-17 total score and number of social risks both
before and during the pandemic (Fig. la). An addi-
tional model included variables we hypothesized would
be associated with PSC-17 scores during the pandemic:
caregiver anxiety and depression symptoms, remote
assignment completion, change in screen time during
the pandemic, knowing someone who became sick with
COVID-19, and exposure to COVID-19 media. In this
model, we tested the association of these variables with
mid-pandemic PSC-17 total scores, while controlling
for pre-pandemic PSC-17 total scores and both pre- and
mid-pandemic social risk scores.

Full information maximum likelihood estimation was
used to handle missing data. Standard indices were used
to assess model fit (non-significant Chi Square; Root
Mean Square Error of Approximation [RMSEA]<0.08;
Comparative Fit Index [CFI] and Tucker-Lewis Index
[TLI] >0.95) [42].

We used content analysis to code and summarize
responses to the open-ended question [43, 44]. First, the
research team as a group reviewed the open-ended ques-
tion responses together and defined an initial set of con-
cepts—or codes—in the data. Then, two authors (AS and
MS) independently reviewed the open-ended responses
for both presence and frequency of each code, creating
new codes as needed when concepts in the text were not
encompassed with pre-determined codes. The research
team met again to review, discuss and resolve discrep-
ancies in the coding and collapse codes where appropri-
ate to create the final set of codes and frequencies (i.e.,
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Fig. 1 Path Model: Child Emotional and Behavioral Symptoms (PSC-17) and Social Risks (THRIVE) Before and During the Pandemic. *p < 0.05,
**p<0.01, ***p<0.001. PSC-17 17-item Pediatric Symptom Checklist, THRIVE Social Risks Screening Tool

unique number of participants whose response included
that code).

Results
Sample characteristics
We identified 1,051 eligible children from the EHR
report, encompassing 913 unique households. We
reached 508 households by phone; 223 of the caregivers
reached (44%) consented for the study; 168 of the car-
egivers who consented (75%) answered questionnaire
items and were included in the analysis. Overall, there
were no significant differences in age, race/ethnicity,
or preferred language between the group of all eligible
children vs. those who participated. Male children rep-
resented a greater proportion of the final sample (57%)
vs. the sample of all eligible children (48%), x*(1) =5.30,
p<0.05. There were also no significant differences in pre-
pandemic PSC-17 scores (total problems and subscales)
between all eligible children vs. participants.
Demographics of the sample are presented in Table 1.
Children had a mean age of 8.5 (SD 1.8), were 57% male
and 43% female, and majority identifying as Black and
Hispanic (54% Non-Hispanic Black, 29% Hispanic, 5%
Non-Hispanic White, 2% other, and 10% unknown). Car-
egiver language preferences were English (79%), Haitian
Creole (16%), and Spanish (5%).

Emotional and behavioral symptoms before and during
COVID-19

As shown in Table 2, higher levels of emotional and
behavioral symptoms were recorded in the mid-pan-
demic vs. pre-pandemic period. The mean PSC-17 total
score was significantly higher mid-pandemic (M =8.04,
SD=6.41) vs. pre-pandemic (M=5.59, SD=5.80),
t(152)=6.17, p<0.001, d=0.50, indicating overall worse
mental health. Mean scores were also significantly higher
on all three subscales of the PSC-17, indicating signifi-
cantly more attention, internalizing symptoms, and exter-
nalizing symptoms mid-pandemic vs. pre-pandemic.

Similarly, significantly more children had a categori-
cal PSC-17 score indicating overall risk for mental health
problems in the mid-pandemic vs. pre-pandemic period
(18% vs. 8%, z=2.64, p<0.01). As shown in Table 2, the
proportion of children who scored at risk on the inter-
nalizing subscale was also significantly greater mid-pan-
demic vs. pre-pandemic (18% vs. 5%, z=3.72, p<0.001).
There were no significant differences in the proportion
of children with positive externalizing or attention prob-
lems scores between time points.

Almost all children with positive pre-pandemic PSC-17
total scores still had positive mid-pandemic scores (85%),
but the majority of children with positive mid-pandemic
PSC-17 total scores had screened negative before the
pandemic (61%). Among children with positive pre-
pandemic PSC-17 total scores (n=13), scores were not
significantly different mid-pandemic vs. pre-pandemic,
mean difference=— 0.23, t(12)=— 0.24, p=0.82,
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Table 1 Caregiver and Child Characteristics
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N (%)

Total 168 (100)
Child age

Mean (SD) 8.5(1.8)
Child sex

Male 96 (58)

Female 72 (43)
Child race/ethnicity

Non-Hispanic Black 91 (54)

Hispanic 48 (29)

Non-Hispanic White 9(5)

Other 32

Unknown 17(10)
Caregiver preferred language

English 132(79)

Haitian Creole 27 (16)

Spanish 9(5)
Child insurance

Public 116 (69)

Commercial 46 (27)

Health Safety-Net/Uninsured 6 (4)
School assignment completion since March 2020

Little or None 19(011)

Some 32(19)

Most or all 111 (66)

Unknown 6 (4)
Change in screen time due to COVID-19

Much less 6(4)

Somewhat less 2(1)

About the same 15(9)

Somewhat more 36 (21)

Much more 103 (61)

Unknown 6 (4)
Exposure to COVID-19 media

No 70 (42)

Yes 93 (55)

Unknown 5(@3)
Child knows someone who contracted COVID-19

No 123(73)

Yes 40 (24)

Unknown 5@3)
Caregiver depression (PHQ-2)

Negative (< 3) 127 (76)

Positive (> 3) 33(20)

Unknown 8 (5)
Caregiver anxiety (GAD-2)

Negative (< 3) 113 (67)

Positive (> 3) 46 (27)

Unknown 9(5)

SD standard deviation, PHQ-2 Patient Health Questionnaire, 2-item version, GAD-
2 Generalized Anxiety Disorder Screener, 2-item version
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d=0.06. However, among children who had negative pre-
pandemic PSC-17 total scores (n=139), scores were sig-
nificantly higher mid-pandemic, mean difference =2.70,
t(138) =6.44, p<0.001, d =0.54.

Social risks before and during COVID-19

THRIVE social risk data was obtained for the full sam-
ple during the mid-pandemic assessment, and was
documented in the EHR for 138 families (82%) during
the pre-pandemic period. THRIVE scores, indicating
the number of caregiver-reported social risks, were sig-
nificantly higher mid-pandemic (M=2.12, SD=2.12)
vs. pre-pandemic (M =0.97, SD=1.60), t(100)=6.49,
p<0.001. Table 2 shows the proportion of caregivers
reporting each individual social risk before and after the
pandemic, including z-scores comparing scores by time
point. All THRIVE items except difficulties with trans-
portation and affording medication were significantly
more prevalent mid- vs. pre-pandemic. Food insecurity
increased from 16% of families pre-pandemic to 50%
mid-pandemic (z = 6.74, p < 0.001).

Social risks and mental health

Pearson correlations for continuous study variables are
reported in Table 3. The correlation between pre-pan-
demic PSC-17 and THRIVE scores (r=0.42, p<0.001)
was significantly stronger than the correlation between
mid-pandemic PSC-17 and THRIVE scores (r=0.18,
p<0.05), z=2.06, p<0.05.

We used path analysis to further explore the associa-
tions between THRIVE scores and PSC-17 total scores
(results shown in Fig. 1b). The model was consistent
with good fit, x*(1)=0.08, p=0.78, RMSEA =0.00,
CFI=1.00, TLI=1.04. There was a significant associa-
tion between THRIVE scores pre- and mid-pandemic
(B=0.57, p<0.001). There was also a significant asso-
ciation between PSC-17 total scores pre- and mid-
pandemic (B=0.67, p<0.001). There was a significant
relationship between emotional/behavioral symptoms
and social risks before the pandemic. Pre-pandemic
PSC-17 total scores were significantly correlated with
pre-pandemic THRIVE scores (r=0.39, p<0.001).
However, there was no significant correlation between
mid-pandemic PSC-17 total scores and THRIVE scores
at either time point. We estimated an additional model
to test whether mid-pandemic THRIVE scores moder-
ated the relationship between pre- and mid-pandemic
PSC-17 total scores. Although the model was consist-
ent with good fit, the interaction was not significant.
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Table 2 Child emotional and behavioral symptoms (measured with the PSC-17) and social risks (measured with THRIVE) before and

during the COVID-19 pandemic

Pre-pandemic Mid-pandemic Difference testing Cohen’s d
Child emotional and behavioral symptoms
PSC-17 total problems
Mean score (SD) 5.59 (5.80) 8.04 (641) t(152) =6.17*** 0.50
% positive 8 18 7=2.64"*
PSC-17 internalizing problems
Mean score (SD) 1.06 (1.56) 2.18 (2.20) t(161) =6.92%** 052
% positive 5 18 7=3.72%%%
PSC-17 externalizing problems
Mean score (SD) 1.85(2.39) 2.58(2.69) {(160) =3.99*** 0.35
% positive 7 10 z=081
PSC-17 attention problems
Mean score (SD) 2.68(2.78) 323(2.64) 1(162) =3.34** 0.37
% positive 14 12 z=—063
THRIVE total score
Mean (SD) 0.97 (1.60) 2.12(2.12) t(100) = 6.49*** 0.58
Specific social risks % positive % positive z-score
Housing insecurity 3 12 2.81%
Food insecurity 16 50 6.74%**
Difficulty with transportation 12 14 039
Difficulty affording meds 6 9 1.05
Difficulty paying bills 16 38 4.00%%*
Difficulty with dependent care 1 10 3.27%*
Unemployment 3 10 2.55%
Interest in more education 20 39 3.40%%*
PSC-17 17-item Pediatric Symptom Checklist, measuring, THRIVE Social Risks Screening Tool
*p<.05,**p<.01, ***p <.001
Table 3 Correlations between study variables
1 2 3 4 5 6 7
1. Pre-pandemic PSC-17 total problems - - - - - - -
2. Mid-pandemic PSC-17 total problems 0.68*** - - - - - -
3. Pre-pandemic THRIVE total score 0.42%** 0.30** - - - - -
4. Mid-pandemic THRIVE total score 0.22%* 0.18* 0.59%** - - - -
5. School assignment completion — 0.37%** — 0.43%** —0.22* —0.10 - - -
6. Change in screen time during COVID-19 0.04 0.18* 0.04 — 001 —0.03 - -
7. Caregiver Depression (PHQ-2) 0.17* 0.37%** 0.24* 0.35%** —-0.13 0.09 -
8. Caregiver Anxiety (GAD-2) 0.18* 0.33%** 0.27%* 0.39%** —0.16* 0.16* 0.60%**

PSC-17 17-item Pediatric Symptom Checklist, THRIVE Social Risks Screening Tool, PHQ-2 Patient Health Questionnaire, 2-item version, GAD-2 Generalized Anxiety

Disorder Screener, 2-item version
*p<0.05, **p<0.01, ***p <0.001

Additional COVID-related factors and child mental health

We added other mid-pandemic variables to the path
model, while continuing to control for pre-pandemic
PSC-17 total scores and both pre- and mid-pandemic
social risks (Table 4). Children who completed more

school assignments had significantly lower mid-pan-
demic PSC-17 total scores (p=— 0.14, p<0.05), indicat-
ing better mental health. Children whose screen time had
increased during the pandemic had significantly higher
mid-pandemic PSC-17 total scores than children whose
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Table 4 Path Model: COVID-stressors and mid-pandemic psychiatric symptoms
Dependent variables
Mid-pandemic PSC-17 total problems score Mid-
pandemic
THRIVE score
Stressor B
Pre-pandemic PSC-17 total problems score 0.57%** -
Pre-pandemic THRIVE score —0.01 0.597%%*
Mid-pandemic THRIVE score —0.04 -
School assignment completion —0.14% -
Exposure to COVID-19 media —0.10 -
Knowing someone with COVID-19 —0.05 -
Change in screen time during COVID-19 0.15** -
Caregiver GAD-2 score 0.07 -
Caregiver PHQ-2 score 0.19%* -

PSC-17 17-item Pediatric Symptom Checklist, THRIVE Social Risks Screening Tool, PHQ-2 Patient Health Questionnaire, 2-item version, GAD-2 Generalized Anxiety

Disorder Screener, 2-item version
*p<0.05, **p<0.01, ***p <0.001

screen time stayed the same or decreased (f=0.15,
p<0.01). Caregiver depression symptoms (measured
with the PHQ-2) were also significantly associated with
increased child mental health symptoms (measured
by the PSC-17 total score) mid-pandemic (f=0.19,
p<0.01). Viewing COVID-related media and the extent
of child exposure to COVID-related sickness and death
were not significantly associated with PSC-17 total
scores.

Twenty-nine percent of caregivers answered the
open-ended question about how COVID-19 impacted
their child’s health or well-being (see Additional file 2:
Table S1). Caregivers most frequently noted the negative
effects of lack of activities outside of the house (n=11),
social isolation (n=11), fear/anxiety about COVID-19
(n=7), trouble with remote learning (n=7), sadness
or depression (n=6), changes in general (n=5), stress
about social determinants (housing, childcare, employ-
ment) on the family (n=>5), and lack of exercise or weight
gain (n=4). Five families reported their child was not
negatively impacted by the pandemic.

Assistance with referrals and resources

Forty-five caregivers (27%) asked for assistance with a
referral or resource after completing the survey. The most
common needs requested included assistance with utility
bills (29%), food (27%), housing (18%), financial difficul-
ties (20%), behavioral health referrals (13%), childcare
(7%), and education (6%). By partnering closely with the
hospital’s Pediatric Integrated Behavioral Health program
and Pediatric Resources for COVID-19 program (a.k.a.
Project REACH), research staff were able to successfully

provide resources for 82% of the needs requested. Exam-
ples of specific assistance provided include: connection to
an integrated behavioral health clinician, referrals to the
hospital food pantry, toy donations, identification of edu-
cational programs, free tax assistance, and utility shut-off
protection letters for children with chronic illness.

Discussion
In a sample of predominantly racial and ethnic minor-
ity school-age children recruited from an urban primary
care setting, we found significantly increased mental
health problems—particularly depression and anxi-
ety—during the first year of the COVID-19 pandemic,
compared to the prior 6 months. Furthermore, we doc-
umented large increases in almost all social risks meas-
ured. To our knowledge, this is the first study using pre
and mid-pandemic data to quantify the negative psycho-
social impact of the COVID-19 pandemic on predomi-
nantly racial and ethnic minority urban children.
Internalizing problems (depression and/or anxiety)
increased to an alarming 18% in school-age children
during the pandemic from 5% prior to the pandemic.
Although few studies utilized pre-pandemic data for
comparison, research has indicated high levels of depres-
sion and anxiety in children during the pandemic, with
some evidence that they are connected to pandemic
stressors. For example, Xie et al. found that among 1,784
primary school children surveyed in two Chinese cit-
ies after 33 days of lock down, 22.6% had symptoms of
depression and 18.9% had symptoms of anxiety; these
symptoms were significantly associated with worry about
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COVID [45]. In our qualitative data, caregivers also
reported fear about COVID-19 contributing to anxiety.

In our sample, dramatic increases in social risks did
not explain the rise in depression and anxiety symp-
toms. In fact, mental health symptoms were better cor-
related with social risks before the pandemic than after.
It could be that the mental health impact of social risks
is more chronic than acute, and that mental health would
be impacted with persistence of these risks [46]. This
will be important to measure in the future. In addition,
other stressors—such as remote school and social isola-
tion—may have contributed to depression and anxiety in
children during the pandemic over and above the con-
tribution of social risks. In the COVID Experiences fall
2020 nationwide survey, caregivers of school-age chil-
dren were more likely to report worse mental health of
children in virtual vs. in-person school (24.9% vs. 15.9%)
[47]. Almost all children in our sample were attending
school remotely at the time of our mid-pandemic survey,
and we found that less remote assignment completion
was correlated with increased mental health problems.
In the open-ended portion of our survey, parents also
reported that trouble with remote learning negatively
impacted their child’s health. Therefore, school engage-
ment and success may have a protective role in mental
health, and may be an important target of interventions
to improve child well-being both during a pandemic as
well as in normal times.

We also found a negative association between
increased screen time and child mental health. Long-
standing concerns about screen time and mental health
[48] have become particularly relevant in this time of
remote schooling, as many young children have unprec-
edented access to screens and to the internet. One study
suggested that it was not any internet use, but actually
problematic internet use (i.e., addictive smart phone,
gaming, or internet-related behavior) that was associated
with increased psychological stress in children during the
pandemic [23]. In addition, most children lacked organ-
ized, in-person activities such as sports and extracurricu-
lars during the early phase of COVID-19, which can help
deter excessive internet and media usage and also have
protective effects for child mental health [49, 50]. In fact,
parents reported in our open-ended question that lack of
time out of the house, lack of physical activity, and weight
gain were important contributors to worse health for
their children during the pandemic. On the other hand,
parents also described social isolation impacting their
child’s health during the pandemic, and the internet was
an important way to maintain social connections. More
research will be needed to understand the COVID-19
pandemic’s long term influence on child screen time use,
social engagement, participation in activities, and mental
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health. However, these findings already point to the need
for public health efforts to decrease excessive and prob-
lematic screen time use in this generation of children,
and for planning to prevent excessive screen time as an
outcome of future pandemic mitigation measures, while
balancing internet use to maintain social connections
and prevent isolation.

In addition, we showed a relationship between child
mental health and caregiver depression, which is a
known risk factor for child mental health problems [51,
52]. Although we cannot assume a causal link, this find-
ing suggests that caregivers’ mental health may have
also declined during the pandemic, and this could be
an important point of intervention. There is a growing
body of literature documenting the negative impacts of
the pandemic on caregiver mental health, including a
study among 3000 Canadian adults [53] showing worse
mental health among parents with minor children at
home compared to other adults, and a study showing
increased depression, anxiety, and stress among 2365
Australian parents compared to pre-pandemic estimates
[54]. This study also found that worse parent function-
ing was related to pre-existing parent and child physi-
cal and mental health conditions, These findings suggest
that intervening on the caregiver and family level may be
all the more important for children with mental health
problems during COVID-19.

Our study has important strengths. This is one of the
first studies to include pre-pandemic symptom and
social risk data in an examination of child psychosocial
functioning during COVID-19. The PSC-17 allowed us
to assess symptom severity and identify children at high
risk in multiple domains. Enrolling a primary care sample
allowed us to show the burden of new mental health con-
cerns in previously asymptomatic children. In addition,
we were able to partner with primary care and hospital
programs to help address needs that arose in the survey
for interested parents. Finally, our sample of urban, pre-
dominantly racial and ethnic minority children highlights
the psychosocial burden of the pandemic on these dis-
proportionately impacted families.

Our study has a few limitations. We recruited from
one hospital in a major city and in just three languages;
thus, our findings may not generalize to other geographi-
cal locations and populations. Although non-response
bias is possible, our sample was not different from the full
pool of eligible children in terms of pre-pandemic men-
tal health symptoms. Technological barriers may have
prevented some caregivers from participating, although
they could complete questionnaires by phone. We also
did not have pre-pandemic measures of caregiver mental
health, and so it was not possible to measure the effect
of changes in caregiver mental health on child mental
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health during the pandemic. Finally, the impact of the
COVID-19 pandemic on child mental health may not be
steady over time, and further longitudinal data will be
required to understand the long-term implications.

These findings should represent a call to action. Pub-
lic health efforts to mitigate the psychosocial effects of
the pandemic on racial and ethnic minority children and
communities will be critical. Pre-pandemic, access to
child mental healthcare was already a problem, and this
increased volume will be difficult to accommodate within
the current mental health system. Rather, public fund-
ing sources could support new or expanded community-
based, school-based, family-based, and trauma-informed
treatment and prevention programs to reach the most
affected families. Employing evidence-informed, com-
munity health worker approaches may hold particular
promise to meet the increased need. Clinical systems
and researchers should continue to evaluate pandemic
impacts on families over time, as well as the outcomes of
publicly funded programs. Continued universal mental
health and social needs screening in primary care will be
an important part of this ongoing assessment.

Conclusion

We found increased depression and anxiety problems
and social risks during the COVID-19 pandemic com-
pared to before among predominantly racial and ethnic
minority school-aged children in an urban pediatric pri-
mary care setting. Less school assignment completion,
increased screen time, and caregiver depression were
significantly associated with increased mid-pandemic
mental health symptoms. Additional public health meas-
ures will be needed to mitigate this psychosocial crisis for
young children.

Abbreviations

PSC-17: 17-Item Pediatric Symptom Checklist; COVID-19: Coronavirus Disease
2019; THRIVE: Social Needs Screener; EHR: Electronic health record; HIPAA:
Health Insurance Portability and Accountability Act; REDCap: Research
Electronic Data CAPture; PSC-35: 35-Item Pediatric Symptom Checklist; WE
CARE: Well Child Care, Evaluation, Community Resources, Advocacy, Refer-
ral, Education; PHQ-2: Patient Health Questionnaire, 2-item version; GAD-2:
General Anxiety Disorder Screener, 2-item version; PHQ-9: Patient Health
Questionnaire, 9-item version; GAD-7: General Anxiety Disorder Screener,
7-item version; SD: Standard deviation.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513034-021-00419-w.

Additional file 1. Mid-pandemic questionnaire.

Additional file 2. Content analysis of answers to the open-ended
question: “Please tell us anything else you think is important about how
coronavirus has impacted your child’s health or well-being.

(2021) 15:73

Page 10 of 12

Acknowledgements
Not applicable.

Authors’ contributions

AS conceptualized and designed the study, supervised data collection and
analysis, performed interpretation of analysis, drafted the initial manuscript,
and reviewed and revised the manuscript. RO contributed methodological
expertise to study design, conducted analyses, interpreted analyses, drafted
the initial manuscript, and reviewed and revised the manuscript. RD prepared
data collection instruments, coordinated data collection, collected data,
assisted in data cleaning and variable selection for analysis, drafted the initial
manuscript, and reviewed and revised the manuscript. JKL developed data
collection instruments, provided supervision for data collection, collected
data, drafted the initial manuscript, and reviewed and revised the manu-
script. JS and JL provided supervision for data collection, collected data, and
reviewed and revised the manuscript. MS coordinated data collection, col-
lected data, assisted in data cleaning and analysis, and reviewed and revised
the manuscript. JK, SJ, and CP collected data, drafted the initial manuscript,
and reviewed and revised the manuscript. NZ developed data collection
instruments, collected data, and reviewed and revised the manuscript. TB
assisted with development of data collection instruments, conducted analy-
ses, and reviewed and revised the manuscript. MR, LM, CJ, and VL collected
data and reviewed and revised the manuscript. AG and JMM conceptualized
and designed the study and critically reviewed the manuscript for important
intellectual content. All authors approved the final manuscript as submitted
and agree to be accountable for all aspects of the work. All authors read and
approved the final manuscript.

Funding

This study was supported by the National Institute of Mental Health, Grant
K23MH118478, and by the National Center for Advancing Translational
Sciences, National Institutes of Health, through BU-CTSI Grant Number
TULTTRO01430. Its contents are solely the responsibility of the authors and do
not necessarily represent the official views of the NIH.

Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Boston University Medical Campus Institutional Review Board.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Psychiatry, Boston University School of Medicine, Boston
Medical Center, Boston, MA 02118, USA. ?Department of Psychiatry, Massachu-
setts General Hospital, Harvard Medical School, Boston, MA, USA. *Department
of Pediatrics, University of Massachusetts Medical School, Worcester, MA, USA.

Received: 3 August 2021 Accepted: 4 November 2021
Published online: 02 December 2021

References

1. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta
Biomed. 2020;91(1):157-60.

2. Center for Translational Neuroscience. Health (Still) Interrupted: Pandemic
Continues to Disrupt Young Children’s Healthcare Visits. Medium. [Inter-
net]. 2020. https://medium.com/rapid-ec-project/health-still-interrupted-
pandemic-continues-to-disrupt-young-childrens-healthcare-visits-e2521
26b76b8.


https://doi.org/10.1186/s13034-021-00419-w
https://doi.org/10.1186/s13034-021-00419-w
https://medium.com/rapid-ec-project/health-still-interrupted-pandemic-continues-to-disrupt-young-childrens-healthcare-visits-e252126b76b8
https://medium.com/rapid-ec-project/health-still-interrupted-pandemic-continues-to-disrupt-young-childrens-healthcare-visits-e252126b76b8
https://medium.com/rapid-ec-project/health-still-interrupted-pandemic-continues-to-disrupt-young-childrens-healthcare-visits-e252126b76b8

Spencer et al. Child and Adolescent Psychiatry and Mental Health

20.

21.

22.

23.

24.

25.

26.

Sprang G, Silman M. Posttraumatic stress disorder in parents and
youth after health-related disasters. Disaster Med Public Health Prep.
2013;7(1):105-10.

Whitney DG, Peterson MD. US national and state-level prevalence of
mental health disorders and disparities of mental health care use in
children. JAMA Pediatr. 2019;173(4):389-91.

Juster R-P, McEwen BS, Lupien SJ. Allostatic load biomarkers of chronic
stress and impact on health and cognition. Neurosci Biobehav Rev.
2010;35(1):2-16.

McEwen BS. Neurobiological and systemic effects of chronic stress.
Chronic Stress (Thousand Oaks). 2017;1.

Spencer AE, Baul TD, Sikov J, Adams WG, Tripodis Y, Buonocore O, et al.
The relationship between social risks and the mental health of school-
age children in primary care. Acad Pediatr. 2020;20(2):208-15.

Evans GW, Cassells RC. Childhood poverty, cumulative risk exposure, and
mental health in emerging adults. Clin Psychol Sci. 2014;2(3):287-96.
Nikulina V, Widom CS, Czaja S. The role of childhood neglect and child-
hood poverty in predicting mental health, academic achievement and
crime in adulthood. Am J Community Psychol. 2011,48(3-4):309-21.
Hoffmann JA, Farrell CA, Monuteaux MC, Fleegler EW, Lee LK. Associa-
tion of pediatric suicide with county-level poverty in the United States,
2007-2016. JAMA Pediatr. 2020;174(3):287-94.

. Yoshikawa H, Aber JL, Beardslee WR. The effects of poverty on the mental,

emotional, and behavioral health of children and youth: implications for
prevention. Am Psychol. 2012,67(4):272-84.

Alegria M, Vallas M, Pumariega AJ. Racial and ethnic disparities in pediat-
ric mental health. Child Adolesc Psychiatr Clin N Am. 2010;19(4):759-74.
Odoms-Young AM. Examining the impact of structural racism on food
insecurity: implications for addressing racial/ethnic disparities. Fam Com-
munity Health. 2018;41(Suppl 2):53-6.

Melchior M, Chastang J-F, Falissard B, Galéra C, Tremblay RE, Coté SM,

et al. Food insecurity and children’s mental health: a prospective birth
cohort study. PLoS One [Internet]. 2012;7(12). https.//www.ncbi.nlm.nih.
gov/pmc/articles/PMC3530436/.

Kleinman RE, Murphy JM, Little M, Pagano M, Wehler CA, Regal K, et al.
Hunger in children in the United States: potential behavioral and emo-
tional correlates. Pediatrics. 1998;101(1):E3.

Alaimo K, Olson CM, Frongillo EA. Family food insufficiency, but not low
family income, is positively associated with dysthymia and suicide symp-
toms in adolescents. J Nutr. 2002;132(4):719-25.

Assari S, Moghani Lankarani M, Caldwell CH. Discrimination increases
suicidal ideation in black adolescents regardless of ethnicity and gender.
Behav Sci (Basel). 2017;7(4).75.

Coker TR, Elliott MN, Kataoka S, Schwebel DC, Mrug S, Grunbaum JA, et al.
Racial/ethnic disparities in the mental health care utilization of fifth grade
children. Acad Pediatr. 2009;9(2):89-96.

Howell EA, Mora PA, Horowitz CR, Leventhal H. Racial and ethnic differ-
ences in factors associated with early postpartum depressive symptoms.
Obstet Gynecol. 2005;105(6):1442-50.

Kozhimannil KB, Trinacty CM, Busch AB, Huskamp HA, Adams AS. Racial
and ethnic disparities in postpartum depression care among low-income
women. Psychiatr Serv. 2011,62(6):619-25.

Racine N, Cooke JE, Eirich R, Korczak DJ, McArthur B, Madigan S. Child and
adolescent mental illness during COVID-19: a rapid review. Psychiatry Res.
2020;292:113307.

Panchal U, Salazar de Pablo G, Franco M, Moreno C, Parellada M, Arango
C, et al. The impact of COVID-19 lockdown on child and adolescent men-
tal health: systematic review. Eur Child Adolesc Psychiatry. 2021;1-27.
Chen I-H, Chen C-Y, Pakpour AH, Griffiths MD, Lin C-Y. Internet-related
behaviors and psychological distress among schoolchildren during
COVID-19 school suspension. J Am Acad Child Adolesc Psychiatry.
2020;59(10):1099-1102.e1.

Samji H, Wu J, Ladak A, Vossen C, Stewart E, Dove N, et al. Review: Mental
health impacts of the COVID-19 pandemic on children and youth—a
systematic review. Child Adolesc Ment Health. 2021.

Ma L, Mazidi M, Li K, Li Y, Chen S, Kirwan R, et al. Prevalence of mental
health problems among children and adolescents during the COVID-

19 pandemic: a systematic review and meta-analysis. J Affect Disord.
2021;1(293):78-89.

Waite P, Pearcey S, Shum A, Raw JAL, Patalay P, Creswell C. How did the
mental health symptoms of children and adolescents change over

(2021) 15:73

27.

28.

29.

30.

31

32.

33

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 11 of 12

early lockdown during the COVID-19 pandemic in the UK? JCPP Adv.
2021;1(1):12000.

Penner F, Ortiz JH, Sharp C. Change in youth mental health during the
COVID-19 pandemic in a majority Hispanic/Latinx US sample. J Am Acad
Child Adolesc Psychiatry. 2021;60(4):513-23.

Murphy JM, Bergmann P, Chiang C, Sturner R, Howard B, Abel MR, et al.
The PSC-17: subscale scores, reliability, and factor structure in a new
national sample. Pediatrics. 2016;138(3).

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)—a metadata-driven methodology and
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009,42(2):377-81.

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The
REDCap consortium: building an international community of software
platform partners. J Biomed Inform. 2019;95:103208.

Gardner W, Lucas A, Kolko DJ, Campo JV. Comparison of the PSC-17 and
alternative mental health screens in an at-risk primary care sample. J Am
Acad Child Adolesc Psychiatry. 2007;46(5):611-8.

Spencer AE, Plasencia N, Sun'Y, Lucke C, Haile H, Cronin R, et al. Screening
for attention-deficit/hyperactivity disorder and comorbidities in a diverse,
urban primary care setting. Clin Pediatr (Phila). 2018;57(12):1442-52.
Gardner W, Murphy M, Childs G, Kelleher K, Pagano M, Jellinek M, et al.
The PSC-17: A brief pediatric symptom checklist with psychosocial
problem subscales. A report from PROS and ASPN. CHILD CARE, HLTH
DEV, CHILD CARE, HLTH DEV, Child: care, health and development.
1999,5(3):225-36.

. Buitron de la Vega P, Losi S, Sprague Martinez L, Bovell-Ammon A, Garg A,

JamesT, et al. Implementing an EHR-based screening and referral system
to address social determinants of health in primary care. Med Care.
2019,57:5133.

Garg A, Toy S, Tripodis Y, Silverstein M, Freeman E. Addressing social
determinants of health at well child care visits: a cluster RCT. Pediatrics.
2015;135(2):€296-304.

Hager ER, Quigg AM, Black MM, Coleman SM, Heeren T, Rose-Jacobs R,
et al. Development and validity of a 2-item screen to identify families at
risk for food insecurity. Pediatrics. 2010;126(1):e26-32.

Kroenke K, Spitzer RL, Williams JBW. The Patient Health Question-
naire-2: validity of a two-item depression screener. Med Care.
2003;41(11):1284-92.

Plummer F, Manea L, Trepel D, McMillan D. Screening for anxiety disor-
ders with the GAD-7 and GAD-2: a systematic review and diagnostic
metaanalysis. Gen Hosp Psychiatry. 2016;39:24-31.

Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J Gen Intern Med.
2001;16(9):606-13.

Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med.
2006;166(10):1092-7.

StataCorp. Stata statistical software: release 16. College Station: StataCorp
LLG; 2019. p. 2019.

Kline RB. Principles and Practice of Structural Equation Modeling: Fourth
Edition [Internet]. Guilford Press. [cited 2021 Oct 20]. https://www.guilf
ord.com/books/Principles-and-Practice-of-Structural-Equation-Modeling/
Rex-Kline/9781462523344.

Hsieh H-F, Shannon SE. Three approaches to qualitative content analysis.
Qual Health Res. 2005;15(9):1277-88.

Elo S, Kaaridinen M, Kanste O, Polkki T, Utriainen K, Kyngds H. Quali-
tative content analysis: a focus on trustworthiness. SAGE Open.
2014/4(1):2158244014522633.

Xie X, Xue Q, Zhou Y, Zhu K, Liu Q, Zhang J, et al. Mental health

status among children in home confinement during the coronavi-

rus disease 2019 outbreak in Hubei Province, China. JAMA Pediatr.
2020;174(9):898-900.

Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V,

et al. Relationship of childhood abuse and household dysfunction to
many of the leading causes of death in adults: the adverse childhood
experiences (ACE) study. Am J Prev Med. 1998;14(4):245-58.

Verlenden JV. Association of Children’s Mode of School Instruction with
Child and Parent Experiences and Well-Being During the COVID-19 Pan-
demic—COVID Experiences Survey, United States, October 8-November
13, 2020. MMWR Morb Mortal Wkly Rep [Internet]. 2021;70. https://www.
cdc.gov/mmwr/volumes/70/wr/mm7011a1.htm


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3530436/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3530436/
https://www.guilford.com/books/Principles-and-Practice-of-Structural-Equation-Modeling/Rex-Kline/9781462523344
https://www.guilford.com/books/Principles-and-Practice-of-Structural-Equation-Modeling/Rex-Kline/9781462523344
https://www.guilford.com/books/Principles-and-Practice-of-Structural-Equation-Modeling/Rex-Kline/9781462523344
https://www.cdc.gov/mmwr/volumes/70/wr/mm7011a1.htm
https://www.cdc.gov/mmwr/volumes/70/wr/mm7011a1.htm

Spencer et al. Child and Adolescent Psychiatry and Mental Health

48.

49.

50.

51

52.

Twenge JM, Campbell WK. Associations between screen time and lower
psychological well-being among children and adolescents: evidence
from a population-based study. Prev Med Rep. 2018;18(12):271-83.
Oberle E, Ji XR, Kerai S, Guhn M, Schonert-Reichl KA, Gadermann AM.
Screen time and extracurricular activities as risk and protective factors
for mental health in adolescence: a population-level study. Prev Med.
2020;141:106291.

Matta PN, Baul TD, Loubeau K, Sikov J, Plasencia N, Sun'Y, et al. Low sports
participation is associated with withdrawn and depressed symptoms in
urban, school-age children. J Affect Disord. 2021;280(Pt B):24-9.
Weissman MM, Wickramaratne P, Nomura Y, Warner V, Pilowsky D,

Verdeli H. Offspring of depressed parents: 20 years later. Am J Psychiatry.
2006;163(6):1001-8.

Weissman MM, Pilowsky DJ, Wickramaratne PJ, Talati A, Wisniewski SR,
Fava M, et al. Remissions in maternal depression and child psychopathol-
ogy: a STAR*D-child report. JAMA. 2006;295(12):1389-98.

(2021) 15:73

53.

54.

Page 12 of 12

Gadermann AC, Thomson KC, Richardson CG, Gagné M, McAuliffe C,
Hirani S, et al. Examining the impacts of the COVID-19 pandemic on
family mental health in Canada: findings from a national cross-sectional
study. BMJ Open. 2021;11(1):e042871.

Westrupp EM, Bennett C, Berkowitz T, Youssef GJ, Toumbourou JW,
Tucker R, et al. Child, parent, and family mental health and functioning in
Australia during COVID-19: comparison to pre-pandemic data. Eur Child
Adolesc Psychiatry. 2021. https://doi.org/10.1007/500787-021-01861-z.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s00787-021-01861-z

	Changes in psychosocial functioning among urban, school-age children during the COVID-19 pandemic
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Research design and setting
	Measures
	Data analysis

	Results
	Sample characteristics
	Emotional and behavioral symptoms before and during COVID-19
	Social risks before and during COVID-19
	Social risks and mental health
	Additional COVID-related factors and child mental health
	Assistance with referrals and resources

	Discussion
	Conclusion
	Acknowledgements
	References




