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ABSTRACT

Background: Physical child abuse affects 9 in every 1,000 children in the United States and associated
traumatic injuries are often identified by the healthcare system. The COVID-19 pandemic has intensified
risk factors for physical child abuse and increased avoidance of the healthcare system. This study exam-
ined the effect of the COVID-19 pandemic on presentation and severity of physical child abuse.
Methods: A retrospective, cross-sectional study utilizing the Pediatric Health Information System was per-
formed. An interrupted time series analysis estimated the effect of the COVID-19 pandemic on the num-
ber of children <15 years old presenting with physical child abuse to children’s hospitals from March 1%
to June 30™ of 2020 by comparing to those presenting during the same period for years 2016-2019. Hier-
archical regression models estimated the effect of the pandemic on likelihood of operative intervention,
ICU admission, traumatic brain injury, and mortality.
Results: Over the study period, 20,346 physical child abuse encounters were reported by 47 children’s
hospitals. An interrupted times series model predicted a significant decline in cases due to the effect of
the COVID-19 pandemic, representing a deficit of 2,645 cases (p = 0.001). Children presenting during the
pandemic had increased odds of requiring ICU admission (p = 0.03) and having a traumatic brain injury
in those under 5 years of age (p=<0.001).
Conclusions: The number of children with physical child abuse presenting to children’s hospitals signif-
icantly declined during the COVID-19 pandemic, but those that did were more likely to be severe. The
pandemic may be a risk factor for worse outcomes associated with physical child abuse.

© 2021 Elsevier Inc. All rights reserved.

1. Background

the significant effect of economic recession on increased rates and
severity of physical child abuse [9].

Physical child abuse affects 9 in every 1000 children in the
United States and is a leading cause of death in children under the
age of 15 [1-4]. In 2018, there were 678,000 reports of child abuse
cases and 1770 deaths [2]. Risk factors for physical child abuse are
well documented in the literature and can be described as intrin-
sic to the patient, abuser, or society as a whole [5,6]. Societal risk
factors include parental perception of lack of community support,
job loss, life stressors, and poverty [7,8]. Prior literature has shown

Abbreviations: COVID-19, Coronavirus disease 2019; ED, Emergency department;
PHIS, Pediatric Health Information System; ICD, International Classification of Dis-
ease; ICU, Intensive Care Unit.

Level of Evidence: III (retrospective comparative study)
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With the advent of the COVID-19 pandemic, the aforemen-
tioned risk factors associated with physical child abuse were
quickly intensified as states issued stay-at-home orders beginning
in early March [10]. By May 2020, over 21 million U.S. residents
had lost their jobs, and the unemployment rate peaked at 14.7 per-
cent [11]. Concerns for and reported increases in rates of domestic
violence and child maltreatment were reported by media outlets
and academic journals [12-15]. The COVID-19 pandemic was iden-
tified early as a potential risk factor for increased physical child
abuse.

Simultaneously, the pandemic also increased avoidance of the
healthcare system. At one urban, tertiary pediatric emergency de-
partment (ED), the mean daily visits dropped by over 50% in the
first 30 days after stay-at-home orders, and those who did present
to the ED had higher acuity [16]. This is important with respect to
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physical child abuse, as medical personnel are an essential source
of many child abuse referrals in the US, ranking among law en-
forcement and schools as highest reporters [2]. Therefore, our aims
were to 1) describe the trend of overall cases of physical child
abuse presenting to a group of tertiary children’s hospitals during
the COVID-19 pandemic and 2) characterize the severity of physi-
cal child abuse on presentation. We hypothesized that there was a
significant decrease in physical child abuse cases and that those
who presented were more likely to be severe than in previous
years.

2. Methods
2.1. Study design, data, and population

This is a retrospective, cross-sectional study using data obtained
from the Pediatric Health Information System (PHIS), an admin-
istrative database containing de-identified patient data from over
52 children’s hospitals maintained by the Child Health Corporation
of America (Shawnee Mission, KS). PHIS is updated monthly, and
its hospitals represent 29 states, making it uniquely positioned as
one of the most comprehensive and readily updated databases for
multi-institutional pediatric health outcomes for analyzing COVID-
19 trends. The study population included children <15 years old
who presented to a PHIS hospital with a diagnosis of physical child
abuse or traumatic injury associated with physical child abuse. To
identify diagnoses of physical child abuse, International Classifica-
tion of Disease (ICD) diagnosis codes were extracted using previ-
ously validated and collected codes for physical child abuse [17].
These included general diagnoses of child abuse, as well as codes
for specific mechanisms of abuse including assault with or with-
out a weapon/object, burns, assault via drowning, and assault via
poisoning (see Supplemental Files for codes utilized). Cases were
included if they had both a code for abuse or assault and injury,
retinal hemorrhage, or anoxic brain injury consistent with previ-
ous studies [17,18,30]. To eliminate cases of assault by peers, cases
which had ICD-10-CM codes occurring at school were excluded.
Other types of abuse, such as sexual, verbal, psychologic, and emo-
tional abuse etc., were not included [17]. Only data after 2016 were
included to reduce the known bias and potential underestimation
of case rates based on ICD-9-CM codes previously documented in
the literature [18].

Encounters classified as “ED Visit”, “Observation”, and “Inpa-
tient” were included. Hospitals that did not have data updated
through the second quarter of 2020 or ones that had missing data
for encounter types and variables of interest were excluded. March
15t was used as a starting point based on the earliest stay-at-
home orders that were put in place to best estimate the time
where the effects of the COVID pandemic would influence phys-
ical child abuse presentation [15]. The time period was limited
to encounters from March 15t to June 30t for each of the years
from 2016 to 2020, respectively, to eliminate bias of seasonal vari-
ation.

2.2. Primary and secondary outcomes

Frequency of physical child abuse cases by year was the primary
outcome of interest. Traumatic brain injury (TBI) in the <5 years
old population, need for operative intervention, Intensive Care Unit
(ICU) admission, and mortality were utilized as proxies for sever-
ity of physical child abuse and were the secondary outcomes of
interest. We chose to analyze TBI in the under 5 years old group
as a sensitive indicator of severity of physical child abuse based
on prior studies [9,24] Data from PHIS extracted included demo-
graphics, such as age, sex, race, census region, and insurance payer

type [17]. The study was deemed exempt from full review by our
institution’s International Review Board.

2.3. Data analyses

Descriptive statistics were used for demographics and clinical
outcomes, including sex, age, race, insurance payer type, census re-
gion, need for operation, ICU admission, and mortality. Chi-square
for categorical variables and student’s t-test for continuous vari-
ables were used for uni-variate analyses to examine differences
in patients with physical child abuse who presented during the
COVID pandemic versus previous years. An interrupted time series
model with cases of physical child abuse by month over the time
periods collected was used to model the change in physical child
abuse over time and estimate the effect of the COVID pandemic on
the case trend.

To assess whether cases in the COVID-19 year were more likely
to be severe than in prior years, four hierarchical multivariate re-
gression models with patients nested within individual hospitals
were estimated. In these models, the odds ratios (OR) for the like-
lihood of outcome (TBI < 5 years old, operative intervention, ICU
admission, and mortality) during the COVID pandemic was com-
pared to year 2016 as the reference year. TBI was defined as a case
with one of the following ICD-10-CM diagnosis codes: T744XXA,
S062X0A, S062X9A, S065X9A, SO66X9A, S06300A, which includes
the previously utilized clinical term “shaken baby syndrome”. Each
of these also had a coinciding ICD-10-CM diagnosis of physical
child abuse.

The models were adjusted for age, sex, race, payer type, and
census region as covariates, and included a random intercept for
each hospital. Adjusted odds ratios were reported with associated
confidence intervals (CIs). Covariates were chosen based on prior
literature and this study’s uni-variate analysis demonstrating risk
factors for physical child abuse. Significance was set at a p-value
of 0.05. Analyses were conducted in SAS v 9.5 (SAS Institute, Cary,
NC).

2.4. Sensitivity analysis

To test the robustness of the findings, a sensitivity analysis was
performed to determine if the same trends were observed in two
sub-groups. Interrupted time series models were created to esti-
mate the effect of the pandemic on case numbers for children <5
years old and for children who had an ICD-10-CM diagnosis of un-
specified physical child abuse (ICD10 codes: T7492XA, T7692XA,
T7412XA, T7612XA), which excluded all “assault” codes.

3. Results
3.1. Descriptive statistics

Over the study period, there were 20,346 total encounters for
physical child abuse identified across 47 children’s hospitals. In
this cohort, the mean age was 7.7 years (standard deviation: 5.6),
and 58.04% (n = 11,891) were male. Patients were predominantly
Black race (41.4%, n = 8415), from the South census region (39.2%,
n = 7974), and were public insurance payers (71.7%, n = 14,592).
(See supplemental Files for frequencies of injury types)

In a univariate analysis comparing 2020 to years prior (Table 1),
patients who presented during the COVID pandemic were more
likely to be younger (p=<0.001), either be White or “other” race
(p=<0.001), have longer length of stay (p=<0.001), either be from
the South and West census regions (p=<0.001), require operative
intervention (p=<0.001), be admitted to the ICU (p=<0.001), and
to have traumatic brain injury if they were <5 years old. No differ-
ence was observed in sex or mortality between groups.
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Table 1

Comparison of demographics and outcomes of 2016-2019 versus 2020 for encounters of physical child
abuse presenting to 47 tertiary children’s hospital with associated frequencies, percentages, and p-values
for chi-square and student’s t-tests, respectively. (N = number, ICU = intensive care unit).

Total 2016-2019 2020 p-value
N = 20,346 N = 17,761 N = 2585
Length of Stay 2.5 (8.8) 2.4 (8.7) 3.2(9.7) <0.001
Age 7.7 (5.6) 7.9 (5.5) 6.4 (5.7) <0.001
Age <0.001
0-5 years 40% (8158) 38% (6792) 53% (1366)
6-10 years 17% (3500) 18% (3148) 14% (352)
11-15 years 43% (8688) 44% (7821) 34% (867)
Sex 0.79
Male 58.4% (11,891)  58.4% (10,377)  58.6% (1514)
Female 41.5% (8441) 41.5% (7377) 41.2% (1064)
Race/Ethnicity <0.001
White, non-Latino 40.3% (8208) 39.5% (7022) 45.9% (1186)
Black 41.4% (8415) 42.0% (7460) 36.9% (955)
Non-White, Latino 2.6% (535) 2.7% (487) 1.9% (48)
Asian 1.2% (251) 1.2% (205) 1.8% (46)
Other 11.6% (2362) 11.8% (2093) 10.4% (269)
Census Region <0.001
Midwest 28.4% (5771) 28.6% (5078) 26.8% (693)
Northeast 14.2% (2891) 14.5% (2582) 12.0% (309)
South 39.2% (7974) 39.0% (6923) 40.7% (1051)
West 18.2% (3710) 17.9% (3178) 20.6% (532)
Payer Status 0.005
Public 71.7% (14,592)  71.8% (12,749)  71.3% (1843)
Private 15.7% (3202) 15.9% (2826) 14.5% (376)
Self-Pay 5.9% (1197) 5.9% (1042) 6.0% (155)
Other 6.7% (1355) 6.4% (1144) 8.2% (211)
Mortality 0.13
No 99.0% (20,136)  99.0% (17,585)  98.7% (2551)
Yes 1.0% (210) 1.0% (176) 1.3% (34)
Underwent Operative Intervention <0.001
No 98.0% (19,944)  98.0% (17,412)  97.9% (2532)
Yes 1.6% (320) 1.5% (267) 2.1% (53)
ICU Stay <0.001
No 94.0% (19,116)  94.4% (16,764)  91.0% (2352)
Yes 6.0% (1230) 5.6% (997) 9.0% (233)
Traumatic Brain Injury <5 years old <0.001

No 97.9% (19,914)
Yes 2.1% (432)

98.1% (17,425)
1.9% (336)

96.3% (2489)
3.7% (96)

3.2. Effect of COVID-19 pandemic on number of reported physical
child abuse cases

Interrupted time-series analysis showed a gradual increase in
yearly cases of physical child abuse from 2016 to 2019, and a sta-
tistically significant decrease in 2020 during the pandemic (Fig. 1,
p = 0.001). Based on the model, 2645 fewer cases were reported
compared to those predicted during the pandemic in 2020.

3.3. Effect of COVID-19 pandemic on severity of outcomes of reported
physical child abuse cases

After controlling for covariates, hierarchical multivariate logis-
tic regression demonstrated increased odds of ICU admission (ad-
justed OR: 1.26, 95%CI: 1.02-1.57, p = 0.03) and traumatic brain
injury in children <5 years old (adjusted OR: 1.33, 95%Cl: 1.26-1.4,
p = 0.001) for patients presenting with physical child abuse dur-
ing the COVID pandemic (Table 2). Odds of operative intervention
(adjusted OR: 1.14, 95% CI: 0.92-1.42, p = 0.23) and increased mor-
tality (adjusted OR: 1.12, 95% CI: 0.69-1.83, p = 0.641) were not
significant after controlling for the same variables.

3.4. Sensitivity analysis

Interrupted time series models revealed significant decreases of
cases of physical child abuse in children <5 years old and in chil-
dren who had a primary diagnosis of confirmed or suspected phys-
ical child abuse after excluding those cases with “assault” codes

Table 2

Multivariate regression models for predicting odds of traumatic
brain injury (TBI) in children under 5 years old, operative interven-
tion, ICU admission, and mortality for physical child abuse during
the COVID-19 pandemic. Covariates included age, sex, race, insur-
ance status, and census region. (TBI = traumatic brain injury, 95%
ClI = 95% confidence intervals).

Odds Ratio  95%CI p-value
TBI < 5 years old 1.33 1.26-1.41 <0.001*
ICU Admission 1.26 1.05-1.58  0.02*
Operative Intervention 1.14 0.92-1.42 0.23
Mortality 1.12 0.69-1.82 0.64

(Fig. 2). For children <5 years old, an interrupted time series model
predicted 724 fewer cases as the result of the pandemic (p = 0.01),
and in children who had a specific ICD10 diagnosis of child abuse,
the model predicted 334 fewer cases (<0.001).

4. Discussion

In this study we sought to examine the effects of the COVID-
19 pandemic on the overall presentation of physical child abuse at
tertiary children’s hospitals in the US and characterize the sever-
ity of those cases that did present. We found that overall cases of
physical child abuse significantly decreased during the COVID-19
pandemic, and these cases were more likely to be severe as ev-
idenced by increased odds of ICU admission and traumatic brain
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Fig. 1. Interrupted time series model with observed and predicted values, trend, and mean number of cases of physical child abuse in children <15 years old presenting to
47 tertiary children’s hospitals each month from March to June from 2016 to 2020. (95% CI = 95% Confidence Interval).

injury in children <5 years old. These results have important clin-
ical and policy implications.

To our knowledge, this is the first study to describe national,
multi-institutional physical child abuse trends during the COVID
pandemic. Most previous findings of increasing rates of physical
child abuse have been limited to reports, news articles, and smaller
institution-specific studies [12-15]|. The statistically significant de-
crease in physical child abuse during the COVID-19 pandemic is
concerning, as our time-series model predicted a deficit of nearly
3000 cases of physical child abuse during the first 4 months of the
pandemic, which was consistent in sub-group sensitivity analysis
(Figs. 1 and 2). Given the known exacerbation of risk factors during
the pandemic [15], it is highly unlikely that this represents a true
decrease of physical child abuse in the community. Rather, this de-
crease is likely a result of fewer physical child abuse cases captured
within the healthcare system due to avoidance of the healthcare
system during the pandemic [19,20], as well as cancellation of rou-
tine and elective healthcare visits and procedures where physical
child abuse is incidentally discovered by providers. The importance
of this cannot be understated as recurrent physical child abuse is
known to be more severe with increased risk of mortality [1,21].
Not identifying many of these cases early and breaking the cycle
of abuse could potentially lead to increased morbidity and mortal-
ity.

While prior literature examining rates of traumatic injuries due
to physical child abuse during a global pandemic is limited, our
study is consistent with recent reports that suggest overall presen-
tation to healthcare systems is decreased across age groups and
pathologies, including in children where more severe disease has
also been observed [16,19,20]. One report found a ten-fold increase
in traumatic head injury at a single institution in the United King-
dom. Further research will be needed to determine if the trend of
increased TBI in the context of decreased overall presentation of
physical child abuse is affected by the local setting, both within

and outside the United States [15]. Our findings are concordant
with the literature regarding risk factors for physical child abuse
[5-8], although subtle differences were found in our analysis that
may be related to factors associated with the regional and tem-
poral differences in the spread of COVID-19 and resulting political
and socioeconomic factors. We found that younger age, public in-
surance, and geographic location were associated with increased
physical child abuse during the COVID-19 pandemic (Table 1) [22-
24]. Rates decreased the most in the Northeast Census Region
which may be related to the earliest emergence of the pandemic
and associated stay-at-home orders [10]. Interpretations of race or
ethnicity as a risk factor are notoriously difficult in the literature
due to the competing factors of socioeconomic systems that dis-
advantage minority groups, affecting rates of physical child abuse
and, conversely, racial bias in surveillance and reporting of phys-
ical child abuse that may disproportionately inflate the rates of
physical child abuse in minority groups [25-27]. The intricate in-
terplay between these factors in the midst of the COVID-19 pan-
demic, which has not affected racial groups equally [28], needs to
be examined to further interpret our findings. In particular, Latino
and Black children face the intersection of these factors along with
the unequal burden of COVID-19 infection [29].

This study also shows that those who presented to the health-
care system were more likely to have severe physical child abuse
during the pandemic than in prior years. We found increased odds
of ICU admission and traumatic brain injury in children <5 years
old during the COVID-19 pandemic (Tables 1 and 2). We recognize
that the increasing severity of physical child abuse presenting to
children’s hospitals during the pandemic is likely due to decreased
presentation of more minor physical child abuse, but should never-
theless serve as an alarm that novel systems of case identification
in the community are urgently needed to break cycles of abuse. If
typical interfaces with the healthcare and education systems are
not occurring for more minor cases, new methods of identification
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Fig. 2. Sensitivity Analysis: Interrupted time series models with observed and predicted values, trend, and mean number of cases of physical child abuse for A.) children <5
years old and B.) children <15 years old who had an ICD10-CM specific for child abuse (“assault” codes omitted) presenting to 47 tertiary children’s hospitals each month
from March to June from 2016 to 2020. (95% CI = 95% Confidence Interval, Mar = March, Jun = June).

of physical child abuse both within healthcare and in the com-
munity should be considered, such as screening via telemedicine,
school, or home visits and community outreach for high-risk chil-
dren. As the pandemic continues, trends of severity should be
monitored and addressed to prevent potential increased morbid-
ity and mortality. Risk factors such as pandemic-related caregiver
job loss, stress, and financial insecurity should be examined so that
children who may be particularly high risk can be identified. These
known risk factors need to be considered alongside the potential
unknown effects of stay-at-home orders to elucidate the primary

drivers of physical child abuse during a pandemic, which may in-
form policy and public health recommendations in the future.

Our study has limitations. Utilization of the PHIS database
means all hospitals in our study were large, tertiary children’s hos-
pitals which underrepresents areas where physical child abuse may
present to smaller community hospitals. In addition, referrals from
non-PHIS hospitals to PHIS hospitals may have been altered be-
cause of COVID. Prevalence of COVID-19 and corresponding po-
litical and economic downstream effects have fluctuated widely
based on geographic location and timing which may influence our
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findings, and we chose to focus on the first four months of the
pandemic when it was at its peak and responses were more ho-
mogenous. Utilization of ICD-10-CM codes means cases were de-
fined by clinical diagnosis but may not have been confirmed by
law enforcement or child protective services, which may bias re-
sults. Given the coinciding transition to virtual schooling, less se-
vere cases may be underreported as educators are frequent re-
porters of abuse as well.

In conclusion, this study demonstrated that rates of traumatic
injuries due to physical child abuse presenting to tertiary chil-
dren’s hospitals in the U.S. significantly declined during the COVID-
19 pandemic, but those cases that did present were more likely to
be severe, consistent with the overall trend of decreased healthcare
utilization. Implications of these data cannot be underestimated. If
more minor cases of child abuse are not presenting to care due
to the pandemic, an early opportunity to intervene and interrupt
escalating cycles of abuse is lost, which could result in increased
mortality and morbidity for this population.
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