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Abstract

Education personnel play a crucial role in identifying and reporting child maltreatment.
However, school closures amid COVID-19 pandemic disrupted this vital reporting system.
We causally investigate how remote learning influenced trends in child maltreatment allega-
tions and the severity of these cases, leveraging county- and state-level variations in remote
learning instructional weeks in the United States during the 2020-21 school year. Utiliz-
ing report-level data from the National Child Abuse and Neglect Data System (NCANDS), we
find that in counties and states with higher exposure to remote instruction, fewer allegations
were reported, but a higher proportion of allegations were substantiated, and maltreatment-
related child fatalities increased. The reduction in allegations was primarily driven by those
reported by education personnel, and the impacts varied significantly based on character-
istics such as the child’s race/ethnicity and the type of maltreatment. These results high-
light an unintended cost of distance learning: remote instruction impaired the detection of
child maltreatment, particularly among underrepresented groups, leading to fewer reports
but more severe cases that could have lasting impacts on children. They also urge prompt
policy interventions to safeguard children who remain undetected and to prevent the con-
sequences of remote learning from exacerbating existing inequalities in child welfare.
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1 Introduction

Education personnel, as mandated reporters, play a crucial role in identifying and

reporting child maltreatment, serving as frontline observers of students’ well-being (Ben-

son et al., 2022). Since 2000, teachers have consistently been either the first or second

most common source of maltreatment allegations each year, representing over 20 per-

cent of all maltreatment reports in the United States on average in recent years. (U.S.

Department of Health & Human Services (HHS), 2022).

The disruption of in-person schooling during the COVID-19 pandemic significantly

impacted this reporting system, impeding the detection and reporting of child abuse

and neglect as well as the protective oversight typically provided by schools. Children

spent extended periods at home following the initial pandemic-induced school clo-

sures, often in conditions of heightened stress and instability. This absence of routine

interactions with educators and other school personnel led to an underreporting of mal-

treatment (Baron et al., 2020; Cabrera-Hernández and Padilla-Romo, 2020; Prettyman,

2024).

Additionally, emerging evidence reveals a concerning trend: child abuse-related

injuries in hospitals and emergency room visits related to child maltreatment increased

during the initial school closures (Bullinger et al., 2021; Kovler et al., 2021; Rebbe et al.,

2023; Sidpra et al., 2021; Cappa and Jijon, 2021). This suggests that a considerable num-

ber of maltreatment cases likely occurred but were not promptly reported or addressed.

While there is considerable evidence regarding the early impacts of the pandemic and

the pandemic-induced school closures on child maltreatment, there is limited causal

evidence on their lasting impacts on maltreatment reporting and, importantly, the risks

of maltreatment.

This paper provides causal evidence on the impacts of remote learning on child

maltreatment allegations and the risk of maltreatment, calling for prompt policy in-

1



terventions to address unintended consequences of distance learning. As school dis-

tricts implemented various instructional models, ranging from fully remote to fully in-

person, the resulting disparities in learning environments provide an opportunity for

a quasi-experimental assessment of the impacts of disrupted in-person schooling. We

leverage county- and state-level variations in remote learning exposure during the 2020-

21 school year (SY) in the United States, employing difference-in-differences and event

study methods to compare counties and states with relatively higher and lower expo-

sure to remote learning. Our analyses utilize report- and state-level data on child mal-

treatment allegations and maltreatment-related child fatalities from the National Child

Abuse and Neglect Data System (NCANDS) provided by the National Data Archive on

Child Abuse and Neglect (NDACAN).

We demonstrate that remote learning hindered the reporting and detection of mal-

treatment while exacerbating its severity by analyzing child fatalities, substantiated al-

legations, and child maltreatment reporting. Our findings indicate that counties with

greater exposure to remote learning during the SY 2020-21 experienced fewer child mal-

treatment allegations, but rates of substantiated allegations increased. Additionally,

maltreatment-related child fatalities increased in states with higher exposure to remote

learning. These suggest that the decline in maltreatment allegations did not reflect a

reduced risk of maltreatment, but rather an increased risk that went undetected. The

reduction in allegations was primarily driven by those reported by education person-

nel, highlighting the disruption in student-educator interactions. Furthermore, the im-

pacts on allegation rates were particularly pronounced among children from underrep-

resented groups. Overall, our findings suggest that remote learning may have inadver-

tently exposed children to a greater risk of maltreatment at home while leading to an

underreporting of maltreatment.

These findings carry important policy implications for child welfare systems, par-

ticularly in addressing the heightened risks of maltreatment and underreporting as a
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result of disruptions in primary maltreatment reporting channels. Child maltreatment

has profound and long-lasting impacts on nearly every dimension of children’s lives,

with around 1 in 3 children in the United States undergoing a child protective services

(CPS) investigation by the age of 18 (Kim et al., 2017).1 The detrimental effects of child

maltreatment, coupled with disruptions in traditional reporting channels, underscore

the need for a comprehensive approach that incorporates not only the role of educa-

tion personnel but also other mandated reporters and support systems.

Policymakers must develop a robust support system to improve the identification

and reporting of child maltreatment, recognizing that traditional reporting channels are

often disrupted during summer and winter breaks (Puls et al., 2021). Furthermore, these

systems are vital as climate change has already led to, and is expected to continue caus-

ing school closures due to extreme weather events (World Bank Group, 2024). This ini-

tiative includes enhancing training for education personnel, equipping them with the

necessary resources to better support children facing greater risks due to disruptions

in reporting, prioritizing early intervention, and implementing various prevention pro-

grams that engage both other mandated reporters and non-professional reporters (e.g.,

friends, relatives, neighbors). Additionally, targeted support systems are necessary to

prevent remote learning from exacerbating existing inequalities in the maltreatment re-

porting landscape, ensuring that underrepresented populations receive the assistance

they need during educational disruptions.

This paper contributes to several strands of literature. First, we add to the body

of research examining the impacts of modes of learning on children’s outcomes. Prior

research, even before the pandemic, explored the effects of virtual schooling and spo-

radic school closures (Bueno, 2020; Puls et al., 2021). A substantial body of recent re-

search has focused on investigating how pandemic-induced remote learning and the

1Studies have shown that child maltreatment is linked to elevated rates of crime and incarceration,
greater substance abuse, reduced educational attainment, lower employment and income levels, and
poorer behavioral and mental health outcomes (Berger et al., 2016; Currie and Spatz Widom, 2010; Currie
and Tekin, 2012; Cicchetti and Handley, 2019; Eckenrode et al., 1993; Raitasalo and Holmila, 2017).
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subsequent return to in-person schooling have influenced students’ academic trajecto-

ries and health (Kuhfeld et al., 2022; Aucejo et al., 2020; Copeland et al., 2021). Recent

studies have begun to explore high-stakes outcomes associated with different learning

modes. For example, studies by Bacher-Hicks et al. (2022) and Hansen et al. (2024) ex-

amined the impacts of different learning modes on bullying and suicides. These studies

found that distance learning is associated with a lower risk for children compared to

in-person learning, primarily due to decreased instances of bullying and cyberbully-

ing, while in-person schooling has been linked to higher suicide rates. Our study adds a

new perspective, showing that distance learning is associated with higher maltreatment

risks at home. Our findings, along with previous research documenting the high-stakes

outcomes of distance learning, highlight the trade-off between shielding students from

risks at school and protecting them from risks at home.

Second, our paper builds upon the growing literature on COVID-19 and child mal-

treatment by broadening three key dimensions highlighted in existing research. First,

we examine the persistence of underreporting and the potential increase in undetected

child maltreatment risks beyond the pandemic’s early stages, spanning up to SY 2021-

22. This allows us to build on early findings regarding the pandemic’s impact on child

maltreatment reporting (Baron et al., 2020; Cabrera-Hernández and Padilla-Romo, 2020;

Cappa and Jijon, 2021). Investigating this later period is crucial, as the accumulated

child maltreatment risks over time may reveal more about the ongoing impact of the

pandemic on child maltreatment. Second, we incorporate additional variables as in-

dicators of severity, such as child fatalities and substantiated allegations, to provide

a more comprehensive evaluation of the potential escalation in undetected maltreat-

ment risks. Lastly, we expand on Wolf et al. (2024)’s examination of the relationship

between learning modes and child maltreatment reporting for children aged 0-17 in

Virginia by incorporating the latest national data on child maltreatment/fatality reports

and schooling mode data. Moreover, as the majority of child victims are younger chil-
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dren (ages 0-3) who are less affected by school-based learning modes, we focus on

school-aged children (ages 4-17) to gain a clearer understanding of the effects of re-

mote learning. We further corroborate this by conducting a sub-analysis of the 0-3 age

group, finding no significant effects.

Third, this paper further advances the literature on child maltreatment by rein-

forcing the crucial role of education personnel in reporting such cases. In particular,

we demonstrate that the disrupted connection between children and these personnel

decreases the detection of children’s exposure to maltreatment risks. Previous research

has documented the significant role of school staff in detecting and reporting child mal-

treatment before and during the early stages of the pandemic when schools transitioned

to remote learning (Baron et al., 2020; Puls et al., 2021; Prettyman, 2024). Our study re-

examines the role of education personnel in reporting child maltreatment by focusing

on the period after the initial school closures, when exposure to remote learning var-

ied across school districts. Unlike the uniform closures during the early pandemic, this

variation allows us to identify the causal impact of disrupted in-person learning on mal-

treatment reporting. Our findings reaffirm the critical role educators play in identifying

and reporting child abuse, emphasizing the importance of maintaining strong connec-

tions between students and school personnel even in times of crisis.

2 Background

2.1 Pandemic-Induced School Closure and Return to In-Person Learn-

ing in the U.S.

The COVID-19 pandemic, caused by the SARS-CoV-2 virus, began in late 2019 in

Wuhan, China and rapidly spread worldwide, leading to a global health crisis. In March

2020, as the pandemic escalated in the United States, most schools across the country
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Figure 1: Proportion of Remote Learning, SY 2020-21
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Notes: This figure presents a histogram of the proportion of remote learning in counties
for each month of the SY 2020-21. The red bars represent the fall semester of calendar
year 2020, while the blue bars represent the spring semester of calendar year 2021. Areas
where the red and blue bars overlap are colored purple, indicating common percentages
of remote learning between the two semesters. The dashed black line indicates the me-
dian proportion for SY 2020-21 (0.45; mean = 0.42, standard deviation = 0.27).
Source: Authors’ analysis of CDC School Learning Modalities (2020-2021) data.

suspended in-person instruction to curb the spread of the virus. The duration of these

closures varied widely across states, counties, and school districts, with local decisions

based on COVID-19 case rates and quarantine measures within each district. The ma-

jority of schools – about 77 percent of public schools and 73 percent of private schools –

shifted to remote learning in early 2020 and remained closed for the remainder of the SY

2019-20, gradually resuming in-person learning during the SY 2020-21 (National Cen-

ter for Education Statistics (NCES), 2022). The phased return to in-person instruction

also varied considerably across states, counties, and school districts. Figure 1 shows the

county-month-level variation in the proportion of remote learning instructional weeks

during the SY 2020-21, with an average of 31% (indicated by the dashed black line).2

2State and county maps of remote learning percentages for the same school year can be found in
Figure A1 and Figure A2.
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Most schools had returned to in-person instruction by the beginning of the SY 2021-22,

as illustrated in Figure A3.

Several points should be noted: First, although most public schools were man-

dated by state decisions to close their physical buildings from mid-March 2020 until the

end of the SY 2019-20, the implementation of remote learning varied across districts.

Second, summer school in 2020 may have offered some students an opportunity to re-

connect with education personnel; however, we lack data to identify which students

participated and subsequently reconnected with educators. Moreover, while anecdo-

tal evidence and reports suggest that remote learning exposure varied by local districts

during the summer, there is no publicly available data on the primary mode of learning

from March to August 2020. Therefore, our analysis focuses on examining the changes

in trends of child maltreatment allegations and maltreatment-related fatalities after the

initial school closures, utilizing learning mode data from the fall and spring semesters

of the SY 2020-21.

2.2 Child Maltreatment Allegation and Fatality Trends

Child abuse and neglect reporting laws are in place across all 50 states, the District

of Columbia, and the U.S. Territories, requiring certain professionals and institutions to

report suspected maltreatment to a child protective services (CPS) agency. When a CPS

agency receives an allegation of maltreatment, it is either screened in for a response by

CPS, becoming a report, or screened out. Once screened-in, the case is assigned to a

CPS worker for a detailed investigation. If the investigation finds credible evidence that

abuse or neglect has occurred, the report is classified as substantiated.

In federal fiscal year (FFY) 2019, CPS agencies received 4.4 million referrals al-

leging maltreatment, involving approximately 7.9 million children.3 Of these referrals,

3The federal fiscal year spans from October of the previous year to September of the current year. For
example, FFY 2019 covers the period from October 1, 2018 to September 30, 2019.
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54.5 percent were screened in, representing a rate of 32.2 per 1,000 children in the na-

tional population (U.S. Department of Health & Human Services (HHS), 2019). As doc-

umented in subsection 2.1, there was variation in remote learning across local districts.

Figure 2 presents the trends in allegations and child fatalities by learning mode from FFY

2016 to 2022, covering both the pre-pandemic period and the course of the pandemic

(a description of how states are classified into each learning mode group can be found

in subsection 3.2, and a list of states classified into the remote and in-person learning

groups can be found in Table A1).4

The key takeaway is that there is a substantial difference in these trends between

"remote" states (those with above the median proportion of remote learning instruc-

tional weeks in SY 2020-21) and "in-person" states (those with below the median pro-

portion of remote learning instructional weeks). While both in-person and remote states

exhibit similar pre-trends in screened-in allegations and maltreatment-related fatali-

ties, in-person states demonstrate higher rates of both. This may be attributed to differ-

ences in their policy approaches and responses to child welfare issues, along with the

multifaceted nature of child maltreatment reporting. Alternatively, it could indicate an

actual higher incidence of maltreatment in these states, as the in-person counties in our

analysis sample have a greater proportion of the population living in poverty and lower

median household incomes (see Table 1), which are often associated with increased

rates of child maltreatment (Berger, 2004; Kim and Drake, 2023). While both in-person

and remote states experienced a significant drop in allegation rates during FFY 2020,

the rates in remote states continued to decline further in FFY 2021. Regarding fatal-

ity trends, in-person states saw a slight decrease in fatality rates during the pandemic,

followed by a rebound in FFY 2022, whereas fatality rates in remote states gradually in-

creased over the same period. For the analysis results, we anticipate that 1) there will be

no significant differences in allegation rates between the remote and in-person groups

4Trends of total screened-in allegations and fatalities are illustrated in Figure B1.
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Figure 2: Trend by Learning Mode
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Source: Authors’ analysis of allegation and fatality data from 2016-2022
Child Maltreatment reports.
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during the SY 2021-22, as both return to in-person schooling, and 2) the remote group

may experience a relative increase in child fatalities and substantiated allegations since

the onset of the blended learning (when there was a variation in the proportion of re-

mote learning during SY 2020-21), potentially due to incidents of child maltreatment

that went undetected during that period.

3 Data

3.1 Maltreatment Allegations and Fatalities Data

Our primary outcome variables, maltreatment allegations and child fatalities, are

sourced from the Child File of the National Child Abuse and Neglect Data System (NCANDS)

and the annual Child Maltreatment reports produced by the Children’s Bureau of the

U.S. Department of Health and Human Services for federal fiscal years (FFY) 2016-2022.

NCANDS collects report- and state-level data from each state on all children who re-

ceived a CPS agency response (in the form of an investigation response or an alternative

response). This data is recorded in two separate files, the Child File and the Agency File,

respectively. The Child File contains information about the characteristics of abuse and

neglect reports, such as the age and race/ethnicity of the child and perpetrator, types

of maltreatment (e.g., physical abuse, neglect, sexual abuse, etc.), source of the report

(e.g., educational personnel, social services personnel), outcomes of the CPS responses,

and risk factors associated with the child and their caregivers (e.g., drug abuse, domestic

violence). We aggregate the report-level data at the county-month level to calculate the

number of screened-in allegations as well as substantiated allegations. Table 1 presents

descriptive statistics for key dependent and independent variables (discussed in detail

in the subsequent subsections).

While child fatalities are reported in the Child File, two key challenges arise when

using this data for the child fatality analysis: 1) county FIPS codes are masked in all
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reports involving a child’s death, preventing county-level analyses, and 2) some child

fatalities are not reported to the Child File (if not identified by the CPS) but are instead

reported in the Agency File. To overcome these issues, we draw state-level child fatality

data from the annual Child Maltreatment reports to supplement the fatality data from

the Child Files. These reports have the advantage of incorporating cases reported in the

Agency File, covering a broader range of sources, such as hospitals, health departments,

and juvenile justice agencies, whereas the Child Files only capture fatality cases identi-

fied by the CPS (U.S. Department of Health & Human Services (HHS), 2022). Moreover,

to address the issue of masked county FIPS codes for counties with fewer than 1,000

maltreatment cases, we follow the approach of Evans et al. (2022), constructing an ag-

gregated hypothetical county for each state for all county-level analyses.

3.2 Schooling Mode Data

We obtain school-district-level data on schooling modes from the School Learn-

ing Modalities dataset for the SY 2020-21, provided by the Centers for Disease Control

and Prevention (CDC).5 This dataset offers weekly estimates of school learning modali-

ties (including in-person, hybrid, or remote learning) for K-12 public and independent

charter school districts from September 2020 to May 2021.6 If a district reports more

than one modality within the same week, the modality offered for the majority of those

days is represented in the weekly estimate.

To categorize states and counties as either "remote" or "in-person", we used the

median of average remote learning weeks during the SY 2020-21. States and counties

with an average proportion of remote learning weeks above the median were classified

as "remote", while those below the median were classified as "in-person". These classi-

5Retrieved on May 14, 2024 from
https://healthdata.gov/National/School-Learning-Modalities-2020-2021/a8v3-a3m3/about_
data.

6In the final analysis sample, only K-12 public schools are included. We used the Common Core of
Data (CCD) of the National Center for Education Statistics (NCES) to identify the type of school district.
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fications remain fixed throughout the analysis period, meaning that counties and states

do not switch categories over time, which facilitates a consistent comparison between

the two groups. State and county maps of the remote and in-person groups are pre-

sented in Figure A4 and Figure A5.

3.3 State- and County-Level Statistics

To account for time-varying factors, we collect county-level data from multiple

sources. For state-level analyses, these datasets are aggregated at the state level. We col-

lect annual labor force statistics from the Bureau of Labor Statistics (BLS), local poverty

rates and median household income data from the Small Area Income and Poverty Esti-

mates (SAIPE) Program of the U.S. Census Bureau, and demographic data (age, race/ethnicity,

and gender) from the U.S. Census Bureau. Lastly, we collect COVID-19 case and death

data from the Centers for Disease Control and Prevention (CDC).7

4 Empirical Strategy

To examine the causal effect of remote learning on child maltreatment outcomes

and fatalities, we estimate the following event study and difference-in-difference (DID)

specifications:

ycm = β0 +

2022/5∑
m=2018/9

βmτm ∗ remotec + β1Xcm + σc + τm + ϵcm (1)

yst = γ0 +
2022∑

t=2016

γtδt ∗ remotes + γ1Xst + ϕs + δt + ust (2)

ycm = θ0 + θ1 ∗ remotec ∗ postm + θ2Xcm + σc + τm + ψcm (3)

yst = λ0 + λ1 ∗ remotes ∗ postt + λ2Xst + ϕs + δt + ωst (4)

7Retrieved from https://data.cdc.gov/dataset/Weekly-United-States-COVID-19-Cases-and-Deaths-by-/
yviw-z6j5/about_data.
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where ycm denotes the outcomes in county c and month m, including the number of

child maltreatment allegations per 1,000 school-age children (ages 4 to 17) and the num-

ber of substantiated allegations per 1,000 screened-in allegations, whereas yst denotes

the child fatalities per 1,000 children (ages 0 to 17) in state s and federal fiscal year t.

postm is an indicator for whether month m is in the period following the initial school

closures, taking a value of 1 for months in SY 2020-21 (September 2020–May 2021) and 0

for months in SY 2018-19 and 2019-20 (September 2018–May 2019 and September 2019–

February 2020), excluding the full-remote months.8 postt is an indicator for whether

federal fiscal year t is in the during-the-pandemic period (FFY 2020–2022). Using the

school-district-level schooling mode data spanning September 2020 to May 2021, we

construct a variable indicating the primary mode of learning of school district d in week

w as follows:

rdw =


1 if school district d is remote in week w

0.5 if school district d is hybrid in week w

0 if school district d is in-person in week w

We then construct a continuous variable modec and modes by taking the weighted

average of rdw for each county c and state s, respectively:

modec =

∑
{d:district d is in county c}

∑
w rdw · sdw∑

{d:district d is in county c}
∑

w sdw
(5)

modes =

∑
{d:district d is in state s}

∑
w rdw · sdw∑

{d:district d is in state s}
∑

w sdw
(6)

where sdw denotes the number of students in district d and week w. We define remotec

and remotes as indicator variables taking the value of 1 if modec and modes are above

8For the child fatality and substantiated allegation analyses, the post-period encompasses SY 2021-22
along with SY 2020-21 (the blended learning period), as we are interested in assessing the accumulated
risks of maltreatment following the onset of the blended learning.
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the median and 0 otherwise, respectively. Xcm and Xst denote vectors of county and

state time-varying covariates including the unemployment rate, labor force participa-

tion rate, percent of the population in poverty, median household income, COVID-19

cases and deaths per 100,000 population, percent of the population in six age groups

(0–19, 20–24, 25–34, 35–44, 45–54, 55–64), percent female, percent White, percent Black,

percent Asian, and percent Hispanic. σc and ϕs denote county and state fixed effects,

and τm and δt denote month and year fixed effects, respectively. We estimate all equa-

tions using weighted least squares, where the weights are the number of school-age chil-

dren (or children aged 0-3 for the sub-analysis) in each county and month, and in each

state and year, respectively. For Equation 1, we use February of 2020 as our reference

month, as it was the last month schools were in session before the pandemic. For Equa-

tion 2, we omit the year 2019 as our reference period. Our coefficients of interest are

βm, γt, θ1, and λ1 which identify the differences in the outcomes between counties and

states with higher and lower remote learning ratios in month m, year t and post-remote

months, years compared to the reference period, respectively.

5 Results

5.1 Allegations

Before presenting the main analysis results, we first report changes in allegation

rates from pre-pandemic period (September 2019 to February 2020) to full-remote learn-

ing period (March 2020 to August 2020) in Table C1 to assess whether our data is consis-

tent with the findings documented in the existing literature. Our estimates align with

the existing literature, showing that total screened-in allegation rates fell by approx-

imately 1.8 per 1,000 school-aged children, representing a 26 percent decrease com-

pared to the pre-period average of 7.1. This decline is primarily driven by a reduction

in reports from education personnel (column (2)), approximately a 75 percent decrease

15



from the pre-pandemic baseline mean. Although the largest magnitude of impact is ob-

served in reports involving White children, the percentage decrease is most pronounced

for reports involving Black and Hispanic children. Reports related to all three primary

types of maltreatment – physical abuse, neglect, and sexual abuse – experienced a de-

cline in allegation rates. We do not observe a statistically significant decrease in the

screened-in allegation rates for children aged 0-3 across the report characteristics, as

presented in Table C2.

As noted earlier, our main analyses exploit the variation in exposure to remote

learning and compare counties and states with higher and lower exposure to remote

learning, during the pre-pandemic period and the school year immediately following

the initial full-remote learning phase. Table 2 presents the difference-in-differences es-

timates (θ1), and Figure 3 shows the event study plot for screened-in maltreatment alle-

gations (βm). The results exhibit a pattern similar to those presented in Table C1, with a

lower total report rate primarily due to a decrease in reports from education personnel.

Compared to the counties with a lower proportion of remote instructional weeks, those

with a higher proportion experienced a decrease in the total screened-in allegation rate

by 0.315 per 1,000 school-aged children, representing an approximate 5 percent decline

relative to the pre-period average for counties with higher exposure to remote learning.

The results are disproportionate by children’s race/ethnicity and the type of maltreat-

ment, with notable decreases in allegation rates for Black, Asian, and Hispanic children,

ranging from 9 to 22 percents compared to the baseline mean. The most significant

decline is observed in reports involving physical maltreatment. The estimates for the

non-school-age children are not statistically significant, as shown in Table F1.

The event study plot presented in Figure 3 indicates that "remote-learning" coun-

ties experienced a reduction in screened-in allegations relative to "in-person" counties

during the blended learning period (SY 2020-21), with decreases ranging from 0.4 to 0.6

per 1,000 school-aged children. This corresponds to a 6 to 10 percent decrease from
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Figure 3: Allegations, ages 4-17
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Notes: This figure plots event study estimates for Equation 1. Dependent variable is alle-
gations per 1,000 school-age children (ages 4-17). County fixed effects, year-month fixed
effects, and other controls (% poverty, median household income, % population by race, age,
sex, COVID-19 cases and deaths) are included in the regression. Standard errors are clustered
at the state level. Blue bars around point estimates represent 95% confidence intervals. The
dashed red vertical line indicates February 2020, the last month schools were in session prior
to the pandemic and the subsequent school closures.

an average of 6.3 allegations per 1,000 school-age children in February 2020. The event

study results by the source of referrals and child race/ethnicity are provided in Figure E1

and Figure E2. As anticipated from the difference-in-differences estimates, the impacts

are primarily driven by a decline in maltreatment reports from educational personnel

(panel (a) of Figure E1), with no significant impact observed from reports made by social

and medical personnel. Moreover, as illustrated in Figure E2, significant effects were

particularly pronounced in allegations involving Black, Asian, and Hispanic children.

The rise in allegation rates among the remote learning group during the summer of SY

2020-21 may be attributed to our classification of the remote learning group, which re-

lies on remote learning data from September 2020 to May 2021 and does not account

for the summer period. Exposure to remote learning for both the remote and in-person
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groups during this period may have varied, which we cannot capture with the available

learning modes data. The corresponding event study plots for children aged 0-3 are

presented in Figure F1 through Figure F3, showing no discernible patterns in impacts

compared to those for school-aged children.

5.2 Child Fatality and Substantiated Allegations

In addition to the maltreatment allegation analyses, we conduct additional analy-

ses in order to investigate whether greater exposure to remote learning may have con-

tributed to an increase in the severity of child maltreatment. We examine two key out-

comes as measures of severity: child fatalities and allegations that were substantiated.9

Table 3: DID regression results - Child Fatality

(1) (2)
FFY 2020–2022 FFY 2021–2022

λ1 0.652∗∗∗ 0.770∗∗

(0.242) (0.300)
[32.1%] [37.9%]

Mean 2.032 2.032
N 336 288
r2 0.709 0.718
ϕs Y Y
δt Y Y
Xst Y Y

Notes: This table shows estimates for Equation 4.
Dependent variable is child fatalities per 100,000
children (ages 0-17). Column (1) displays re-
sults for the specification that includes FFY 2020
through FFY 2022 as the post-period, while col-
umn (2) shows results for the specification exclud-
ing FFY 2020 (i.e., FFY 2021 through FFY 2022). The
pre-period encompasses FFY 2016 through FFY
2019. Robust standard errors are in parentheses.
Percentage changes from the baseline mean are in
square brackets.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3 and Figure 4 present difference-in-differences estimates and event study

9As noted previously in subsection 3.1, county-level analysis of child fatality rates is unavailable.
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plot, respectively. Compared to the period prior to remote learning, the child fatality

rate increased by approximately 0.7 per 100,000 children (ages 0 to 17) in states with

higher exposure to remote learning relative to those with lower exposure during FFY

2020-2022.10 This represents about a 34 percent increase from the pre-period average

of 2.032. Given that FFY 2020 includes both the initial full-remote period (mid-March to

late-August 2020) and a month-and-a-half of blended learning period, we exclude FFY

2020 and re-estimate the difference-in-differences model.11 The results are consistent,

with an increase in the fatality rate by approximately 0.8 per 100,000 children.

Figure 4: Child Fatality
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Notes: This figure plots event study estimates for Equation 2. Dependent vari-
able is child fatalities per 100,000 children (ages 0-17). State fixed effects, year
fixed effects, and other controls (% poverty, median household income, % pop-
ulation by race, age, sex, COVID-19 cases and deaths) are included in the re-
gression. Blue bars around point estimates represent 95% confidence intervals.
The shaded grey area represents the "blended" learning period of SY 2020-21.
The dashed red vertical line indicates the year prior to the pandemic and the
subsequent school closures.

As illustrated in Figure 4, child fatality rates in states with higher exposure to re-

10We are unable to estimate the effect on the child fatality rate specifically for school-aged children
since Child Maltreatment reports only provide aggregated fatality cases across all ages. While age (along
with other characteristics) can be identified from the Child Files data, state and county identifiers are
masked as aforementioned.

11This also allows us to exclude child fatality cases reported from October 2019 to February 2020.
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mote learning increased by approximately 1 per 100,000 children following the initial

school closures, relative to those with lower exposure to remote instruction. This corre-

sponds to an approximate 50% increase in the child fatality rate from the pre-pandemic

average of 2.2 per 100,000 children in 2019 (omitted year). We present suggestive evi-

dence in Figure 5, indicating that the rise in fatalities was primarily driven by school-age

children.12 The figure shows that the trend in fatalities for children aged 0 to 3 remained

relatively stable during the sample period, whereas the trend for school-age children

surged significantly following the full-remote period, indicated by the dashed red verti-

cal line.13 Although the fatality rate for school-age children declined from the beginning

of the blended learning period (dashed black vertical line), they did not return to the

levels observed prior to the initial school closures. While the data do not allow us to es-

timate event study or difference-in-differences specifications separately for age groups,

the differential trends in fatalities by age suggest that schools are the primary mecha-

nism explaining the surge in fatalities illustrated in Figure 4.14

Analyzing child fatalities provides important insights into how maltreatment risks

evolved during the disruption of in-person learning; however, it offers a limited perspec-

tive as we are unable to conduct subgroup analyses by child’s age, race/ethnicity, report

sources, or types of maltreatment. To supplement the fatality analysis, we conduct an

additional analysis of substantiated allegations. Figure 6 presents the event study plot

for substantiated allegations per 1,000 screened-in allegations. While there is no signifi-

cant impact in the beginning of the blended learning period, there is a gradual increase

in the substantiated allegation rates toward the end of the blended learning period and

12We analyzed reports resulted in child fatalities using data from the Child File, allowing us to identify
the child’s age. Although not all child fatalities are captured - only those reported to the CPS are included
in the Child File as previously mentioned - the Child File still offers valuable insights, as fatalities recorded
there account for over 80 percent of total child fatalities throughout the analysis period.

13The decline at the end of the SY 2021-22 could be attributed to the absence of data from June 2022,
as our sample period ends in May 2022.

14Figure 5 is based on NCANDS Child Files, which include indicators for child deaths, allowing us
to create a time series of annual child fatalities. However, state and county identifiers are masked for
allegations involving deceased children.
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Figure 5: Fatality Trend by Age
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Notes: This figure presents quarterly trends in maltreatment-related fatality
rates (per 100,000 children) by age group (0-3 and 4-17). The dashed black
line represents the trend for children aged 0-3, while the solid black line rep-
resents the trend for children aged 4-17. The dashed red vertical line indicates
January–March 2020, the last quarter when schools were mostly in session be-
fore the pandemic and subsequent school closures. The dashed black vertical
line indicates July–September 2020, around the time when schools began tran-
sitioning back to in-person instruction, with variation in the number of weeks
that students were served remotely.
Source: Authors’ analysis of FFY 2017–2022 NCANDS Child File data.

the impacts persist throughout the full in-person period in SY 2021-22. These results im-

ply that counties with higher exposure to remote learning during the blended learning

period of SY 2020-21 experienced relatively larger substantiated allegation rates com-

pared to the counties with lower exposure to remote learning following the initial school

closures.

A subgroup analysis of substantiated allegations for children aged 4-17 is provided

in Table G1. We do not conduct an analogous analysis for those aged 0-3 due to the

insignificance of the results, as presented in Table F3. Note that the post-period en-

compasses SY 2021-22 along with SY 2020-21 (the blended learning period), as we are

interested in assessing the accumulated risks of maltreatment following the blended

learning phase. A higher overall rate of substantiated allegations is observed in counties
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Figure 6: Substantiated Allegations, ages 4-17
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Notes: This figure plots event study estimates for Equation 1. Dependent variable is substan-
tiated allegations (ages 4-17) per 1,000 screened-in allegations. County fixed effects, year-
month fixed effects, and other controls (% poverty, median household income, % population
by race, age, sex, COVID-19 cases and deaths) are included in the regression. Standard errors
are clustered at the state level. Blue bars around point estimates represent 95% confidence
intervals. The dashed red vertical line indicates February 2020, the last month schools were
in session prior to the pandemic and the subsequent school closures.

with greater exposure to remote learning (column (1)), along with higher substantiated

allegations involving reports made by social and medical personnel, reports involving

White children, and cases related to neglect. It is important to acknowledge that the

analysis of substantiated allegations has its limitations, as reports are substantiated only

when they have been reported to the CPS. Although a higher rate of substantiated allega-

tions may suggest an increase in maltreatment risks, these results should be interpreted

with caution.

Next, we outline several robustness checks performed to validate the results from

our primary identification strategy. The event study plots presented in earlier sections

indicate no statistically significant pre-trend, satisfying the parallel trends assumption

of our difference-in-differences model. To further strengthen the analysis, we trans-
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form the outcome variables into logarithmic form and estimate the same models as an

additional robustness check. The results are presented in Table H1 through Table H3.

The coefficients are consistent with our main findings, although their magnitudes and

statistical significance vary across dependent variables.

In sum, the significant increase in child fatalities and substantiated allegations,

along with the decrease in overall allegations in states and counties with higher expo-

sure to remote learning relative to those with lower exposure following the initial school

closures, suggest that more children were exposed to maltreatment risk at home when

schools closed and that many cases went undetected.

6 Discussion and Conclusion

The COVID-19 pandemic and the resulting school closures have significantly im-

pacted numerous aspects of children’s lives, including the reporting and risks of child

maltreatment. Beyond the immediate effects of the pandemic, the consequences of

pandemic-induced underreporting pose serious threats to children’s well-being, poten-

tially resulting in lasting impacts on their development. Traditional maltreatment re-

porting channels are frequently disrupted during school breaks, as well as on days when

schools are closed due to extreme weather, further complicating efforts to identify and

support at-risk children (Puls et al., 2021; World Bank Group, 2024).

Our study provides critical insights into how disruptions to traditional in-person

learning have influenced child maltreatment allegations and risks. By leveraging county-

and state-level variations in remote learning exposure, we uncover that counties and

states with higher proportions of remote learning reported fewer child maltreatment al-

legations but experienced higher rates of substantiated allegations and maltreatment-

related child fatalities. This suggests that remote learning contributed to the underre-

porting of maltreatment cases, potentially exposing children to greater risks at home
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without the protective oversight typically provided by in-person schooling.

Our findings offer important implications for child welfare and education policy,

as well as school-based practices, particularly in addressing the enduring consequences

of disruptions to primary maltreatment reporting channels. There is a pressing need

to develop a comprehensive and robust support system to improve detection and pro-

tect children at risk of maltreatment, especially since traditional reporting channels are

frequently disrupted. This initiative should focus on enhancing training for education

personnel and providing them with the resources needed to support children facing

heightened risks due to reporting disruptions, prioritizing early intervention, and im-

plementing a variety of prevention programs. As schools prepare for future disruptions,

strategies must be implemented to maintain strong connections between students and

educators, fostering a safe and supportive environment. Additionally, strengthening re-

lationships between other mandatory reporters and children is crucial to mitigate dis-

ruptions in educator-student connections. Targeted support systems are also needed

to address the disproportionate impacts of distance learning and to prevent the exac-

erbation of existing disparities in the maltreatment reporting landscape, ensuring that

underrepresented populations receive the necessary assistance during educational dis-

ruptions.

We contribute to the literature by extending the temporal scope of analysis be-

yond the pandemic’s initial stages, providing insights into the enduring effects of remote

learning on child maltreatment reporting and risks. Our study also adds a new perspec-

tive to the existing literature on the effects of learning modes on children’s outcomes, re-

vealing that distance learning leads to fewer reports alongside increased maltreatment

risks at home. By focusing on school-age children, we provide more precise estimates of

remote learning’s impact on the population directly influenced by the mode of learning

in schools. Importantly, our study underscores the vital role of education personnel in

identifying and reporting child maltreatment, particularly in light of disrupted interac-
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tions between students and educators.

While our study offers valuable insights for targeted interventions and policy im-

plementation, certain aspects should be approached with caution. Interpreting child

fatality and substantiated allegation data as indicators of maltreatment severity may

require careful consideration, especially since substantiated allegations are contingent

upon children being reported initially as mentioned earlier. Also, the complex nature

of data recording and reporting in child protective services means that the timeline be-

tween a maltreatment incident to its reporting and final disposition is not always linear

or immediate. While child fatality rates contribute to our understanding of the broader

impacts of remote instruction on maltreatment risks, it is important to acknowledge the

nuances in data collection and reporting processes when drawing conclusions. These

factors highlight the ongoing need to refine data collection methods in this critical area

of research. Ultimately, deepening our understanding of these complexities will lead to

more effective policies and practices aimed at protecting at-risk children.
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Disclaimer

The analyses presented in this paper were based on data from the National Child

Abuse and Neglect Data System (NCANDS) Child File. These data were provided by the

National Data Archive on Child Abuse and Neglect (NDACAN), and have been used with

permission. The data were originally collected under the auspices of Duke University.

The collector of the original data, the funder, NDACAN, Duke University, Cornell Uni-

versity, and the agents or employees of these institutions bear no responsibility for the

analyses or interpretations presented here. The information and opinions expressed re-

flect solely the opinions of the authors. This research did not receive any specific grant

from funding agencies in the public, commercial, or not-for-profit sectors.
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Appendix

A. Exposure to Remote Learning

Figure A1: State Map of Remote Learning Percentage, SY 2020-21

60 − 79
40 − 60
20 − 40
3 − 20
Dropped

Notes: This map illustrates the distribution of remote learning percentages across states
during the SY 2020-21. States are color-coded in varying shades of blue, with darker blue
indicating a higher percentage of remote learning. States shaded in grey are excluded from
the analysis due to missing child maltreatment and/or fatality data in one or more years of
the analysis period.
Source: Authors’ analysis of CDC School Learning Modalities (2020-2021) data.
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Figure A2: County Map of Remote Learning Percentage, SY 2020-21
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Notes: This map illustrates the distribution of remote learning percentages across coun-
ties during the SY 2020-21. Counties are color-coded in varying shades of blue, with
darker blue indicating a higher percentage of remote learning. Counties shaded in grey
indicate those with masked FIPS codes (NCANDS masks the codes for counties with fewer
than 1,000 child maltreatment cases). We adopt the methodology of Evans et al. (2022),
constructing an aggregated hypothetical county for each state for all county-level analy-
ses.
Source: Authors’ analysis of CDC School Learning Modalities (2020-2021) data.
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Figure A3: Proportion of Remote Learning, SY 2021-22
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Notes: This figure presents a histogram of the proportion of remote learning in counties
for each month of the SY 2021-22. The red bars represent the fall semester of calendar year
2021, the blue bars represent the spring semester of calendar year 2022. Areas where the
red and blue bars overlap are colored purple, indicating common percentages of remote
learning between the two semesters. Median = 0, mean = 0.01, standard deviation = 0.02.
Source: Authors’ analysis of CDC School Learning Modalities (2021-2022) data.
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Table A1: List of Remote and In-Person States

Remote In-Person
California New Mexico Alabama Mississippi
Colorado New York Alaska Montana
Delaware North Carolina Arkansas Nebraska

District of Columbia Oklahoma Connecticut North Dakota
Hawaii Oregon Florida Ohio
Illinois Pennsylvania Georgia South Carolina

Kentucky Rhode Island Idaho South Dakota
Maryland Utah Indiana Tennessee

Minnesota Vermont Iowa Texas
Nevada Virginia Kansas Wisconsin

New Hampshire Washington Louisiana Wyoming
New Jersey West Virginia Michigan

Notes: This table lists states classified as Remote or In-Person based on the median
average remote learning weeks during SY 2020-21, with states above the median
classified as Remote and those below as In-Person. Further details on the classifi-
cation are provided in subsection 3.2.
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Figure A4: Remote and In-Person States, SY 2020-21

Remote
In-Person
Dropped

Notes: This map illustrates the distribution of remote and in-person states during the SY
2020-21. States are color-coded based on their classification as either "Remote," indicating
those with above-median remote learning percentages, or "In-Person," representing those
with below-median remote learning percentages. States shaded in grey are excluded from
the analysis due to missing child maltreatment and/or fatality data in one or more years of
the analysis period.
Source: Authors’ analysis of CDC School Learning Modalities (2020-2021) data.
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Figure A5: Remote and In-Person Counties, SY 2020-21

Remote
In-Person
Masked

Notes: This map illustrates the distribution of remote and in-person counties during the
SY 2020-21. Counties are color-coded based on their classification as either "Remote,"
indicating those with above-median remote learning percentages, or "In-Person," repre-
senting those with below-median remote learning percentages. Counties shaded in grey
indicate those with masked FIPS codes (NCANDS masks the codes for counties with fewer
than 1,000 child maltreatment cases). We adopt the methodology of Evans et al. (2022),
constructing an aggregated hypothetical county for each state for all county-level analy-
ses.
Source: Authors’ analysis of CDC School Learning Modalities (2020-2021) data.
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B. Allegations and Fatalities Trends

Figure B1: Screened-In Allegation and Fatality Trend, FFY 2016-2022
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Notes: This figure presents the trends in child maltreatment reports and maltreatment-
related child fatalities from FFY 2016 to 2022. The dashed black line represents the num-
ber of allegations per 1,000 children aged 0-17, and solid black line represents the number
of maltreatment-related child fatalities per 100,000 children. The dashed red vertical line
indicates the year before the pandemic.
Source: Authors’ analysis of allegation and fatality data from 2016-2022 Child Maltreat-
ment reports.

38



C. DID Regression Results - Pre-Pandemic vs. Full-Remote

Table C1 and Table C2 present the estimates for maltreatment allegations per 1,000

school-age children (ages 4 to 17), by referral source, child race/ethnicity, and maltreat-

ment type. We estimate the following equation:

ycm = π0 + π1 ∗ postm + π2 ∗Xcm + σc + τm + κcm (7)

where the variables are as defined in Equation 3.
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D. DID Regression Results - SY 2021-22
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E. Allegation Event Study - by Referral Source and Child Race/Ethnicity

Figure E1: Referral Sources

(a) Edu
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Notes: These figures plots event study estimates for Equation 1. Dependent variable is allega-
tions by education personnel (panel (a)), social personnel (panel (b)), and medical personnel
(panel (c)) per 1,000 school-age children (ages 4-17). County fixed effects, year-month fixed
effects, and other controls (% poverty, median household income, % population by race, age,
sex, COVID-19 cases and deaths) are included in all regressions. Standard errors are clustered
at the state level. Blue bars around point estimates represent 95% confidence intervals. The
dashed red vertical line indicates February 2020, the last month schools were in session prior
to the pandemic and the subsequent school closures.
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Figure E2: Child Race/Ethnicity
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Notes: These figures plots event study estimates for Equation 1. Dependent variable is allegations
involving White children (panel (a)), Black children (panel (b)), and Hispanic children (panel (c))
per 1,000 school-age children (ages 4-17). County fixed effects, year-month fixed effects, and other
controls (% poverty, median household income, % population by race, age, sex, COVID-19 cases and
deaths) are included in all regressions. Standard errors are clustered at the state level. Blue bars
around point estimates represent 95% confidence intervals. The dashed red vertical line indicates
February 2020, the last month schools were in session prior to the pandemic and the subsequent
school closures.
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F. Sub-Analysis for Allegations (aged 0-3)

Figure F1: Allegations, ages 0-3
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Notes: This figure plots event study estimates for Equation 1. Dependent variable is alle-
gations per 1,000 children aged 0-3. County fixed effects, year-month fixed effects, and
other controls (% poverty, median household income, % population by race, age, sex,
COVID-19 cases and deaths) are included in the regression. Standard errors are clustered
at the state level. Blue bars around point estimates represent 95% confidence intervals.
The dashed red vertical line indicates February 2020, the last month schools were in ses-
sion prior to the pandemic and the subsequent school closures.
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Figure F2: Referral Sources
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(c) Medical

Notes: These figures plots event study estimates for Equation 1. Dependent variable is allega-
tions by education personnel (panel (a)), social personnel (panel (b)), and medical personnel
(panel (c)) per 1,000 children aged 0-3. County fixed effects, year-month fixed effects, and
other controls (% poverty, median household income, % population by race, age, sex, COVID-
19 cases and deaths) are included in all regressions. Standard errors are clustered at the state
level. Blue bars around point estimates represent 95% confidence intervals. The dashed red
vertical line indicates February 2020, the last month schools were in session prior to the pan-
demic and the subsequent school closures.
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Figure F3: Child Race/Ethnicity
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(d) Hispanic

Notes: These figures plots event study estimates for Equation 1. Dependent variable is allegations
involving White children (panel (a)), Black children (panel (b)), and Hispanic children (panel (c))
per 1,000 children aged 0-3. County fixed effects, year-month fixed effects, and other controls (%
poverty, median household income, % population by race, age, sex, COVID-19 cases and deaths) are
included in all regressions. Standard errors are clustered at the state level. Blue bars around point
estimates represent 95% confidence intervals. The dashed red vertical line indicates February 2020,
the last month schools were in session prior to the pandemic and the subsequent school closures.
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Table F3: DID Substantiated Allegations (Pre vs. Post), ages 0-3

(1)
Total Substantiated Allegations

θ1 7.094
(5.359)
[3.0%]

Mean 235.4
N 23508
r2 0.752
σc Y
τm Y
Xcm Y

Notes: This table shows estimates for Equa-
tion 3. Dependent variable is substantiated
allegations (ages 0-3) per 1,000 screened-in
allegations. Post includes the months fol-
lowing the initial school closures in SY 2020-
21 (September 2020–May 2021 and Septem-
ber 2021–May 2022), while Pre includes the
months in SY 2018-19 and 2019-20, excluding
the full-remote months (September 2018–May
2019 and September 2019–February 2020). Ro-
bust standard errors are in parentheses, clus-
tered at the state level. Percentage changes
from the baseline mean are in square brackets.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Figure F4: Fatality Trend by Age-Month
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Notes: This figure presents monthly trends in maltreatment-related fatality rates (per
100,000 children) by age group (0-3 and 4-17). The dashed black line represents the trend
for children aged 0-3, while the solid black line represents the trend for children aged 4-17.
The dashed red vertical line indicates January–March 2020, the last quarter when schools
were mostly in session before the pandemic and subsequent school closures. The dashed
black vertical line indicates July–September 2020, around the time when schools began
transitioning back to in-person instruction, with variation in the number of weeks that
students were served remotely.
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Figure F5: Substantiated Allegations, ages 0-3
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Notes: This figure plots event study estimates for Equation 1. Dependent variable is sub-
stantiated allegations (ages 0-3) per 1,000 screened-in allegations. County fixed effects,
year-month fixed effects, and other controls (% poverty, median household income, %
population by race, age, sex, COVID-19 cases and deaths) are included in the regression.
Standard errors are clustered at the state level. Blue bars around point estimates repre-
sent 95% confidence intervals. The dashed red vertical line indicates February 2020, the
last month schools were in session prior to the pandemic and the subsequent school clo-
sures.
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G. Substantiated Allegations
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H. Robustness Check
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Table H2: DID regression results - Child Fatality

(1) (2)
FFY 2020–2022 FFY 2021–2022

λ1 0.170∗∗ 0.218∗∗

(0.0684) (0.0866)
Mean 1.031 1.031
N 336 288
r2 0.723 0.733
ϕs Y Y
δt Y Y
Xst Y Y

Notes: This table shows estimates for Equation 4.
Dependent variable is child fatalities per 100,000
children (ages 0-17) in logarithmic form. Column
(1) displays results for the specification that in-
cludes FFY 2020 through FFY 2022 as the post-
period, while column (2) shows results for the
specification excluding FFY 2020 (i.e., FFY 2021
through FFY 2022). The pre-period encompasses
FFY 2016 through FFY 2019. Robust standard er-
rors are in parentheses. Percentage changes from
the baseline mean are in square brackets.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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