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Introduction: Violence remains a priority issue in the United States (US) requiring public health input 

to discern the magnitude and impact of violence on the health system. Concerns over violence and the 

injuries resulting from violence have increased following the SARS-CoV-2 pandemic which exacerbated 

an array of individual and economic stressors related to violence including increased unemployment, 

alcohol intake, social isolation, anxiety and panic and decreased access to health services. The aim of this 

study was to analyze the trends in violence-related injuries in the state of Illinois during the SARS-CoV-2 

lockdown periods and post-lockdown in order to inform future public health policy. 

Material and methods: Outpatient and inpatient assault related injuries treated in Illinois hospitals from 

2016 through March 2022 were analyzed. Segmented regression models evaluating change in time trends 

were adjusted for seasonality, serial correlation, overall trend and economic variables. 

Results: The annual rate of assault related hospitalizations per one million Illinois residents decreased 

from 3857.8 pre-pandemic to 3458.7 pandemic period. However, during the pandemic there was an in- 

crease in deaths and in the proportion of injuries involving open wounds, internal injuries, and fractures, 

while there was a reduction in less serious injuries. Segmented regression time series models demon- 

strated significant increase in firearm violence in all four pandemic periods examined. Firearm violence 

increased particularly in subgroups including African-American victims, 15–34-year-olds, and Chicago res- 

idents. 

Conclusion: During SARS-CoV-2, we saw an overall reduction in assault related hospitalization, however, 

findings demonstrated an increase in serious injuries which may be associated with social and economic 

stressors of the pandemic, increased gun-violence while decrease in less serious injuries may be linked 

to hospital avoidance for non-lethal injuries during the peak waves of the pandemic. Our findings have 

implications for ongoing surveillance, service planning and management of the increased gunshot and 

penetrating assault cases and further demonstrate the need for public health input into the violence 

epidemic in the US. 

© 2023 Elsevier Ltd. All rights reserved. 
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Despite declining violent crime rates in the United States (US) 

rom 404.5 to 366.7 violent crimes per 10 0,0 0 0 residents between 

010 and 2019 [1] , violence remains a critical issue in the US. 

ompared to other OECD countries, the US consistently has one 

f the highest violent crime rates [2] . During the ongoing severe 

cute respiratory syndrome coronavirus-2 pandemic (SARS-CoV-2 

r COVID-19), there continues to be concern that violence and the 

everity of injury resulting from violence has been exacerbated by 

ndividual and community stressors associated with the pandemic 
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ncluding social isolation [ 3 , 4 ], difficulty accessing mental health 

ervices [5] , increased alcohol consumption [6] , work disruptions 

nd high unemployment [7] , and generalized anxiety associated 

ith the spread of SARS-CoV-2 [8–9] . During the pandemic, higher 

tressors are predicated towards people in socially disadvantaged 

ituations based on social stress theory, where increased vulner- 

bility is predicted due to scarce psychological resources and risk 

f psychological distress [ 10 , 11 ]. 

On March 16, 2020, public health officials confirmed expo- 

ential increases in cases of SARS-CoV-2 in Illinois, and began 

nforcing social distancing measures impacting work and commu- 

ity activities [12] . In Illinois, crime statistics indicated an initial 

ncrease in crimes associated with severe injury during the pan- 

emic; between 2019 and 2020, the homicide rate increased from 

.6 to 9.2 per 10 0,0 0 0 residents and the aggravated assault/battery 

ate increased from 248.5 to 261.5 [13] . In Chicago where the ma- 
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ority of murders occur in Illinois, homicides increased from 500 

n 2019 to 774 in 2020 and remained elevated in 2021 at 801 [14] .

However, only a fraction of violent crimes are reported to law- 

nforcement because of barriers to reporting, particularly assaults 

esulting in minor or moderate injury [15–17] , and a smaller frac- 

ion of reported cases are cleared by law-enforcement [18] . Be- 

ause law-enforcement data is incomplete, temporal patterns of as- 

ault related injuries may be mischaracterized particularly within 

ubgroups or by mechanisms of injury [19] . For this reason, law- 

nforcement data are only one source used to track violent in- 

uries. US public health data sources augment law-enforcement 

ata particularly for monitoring non-fatal injuries requiring med- 

cal care caused by assaults. These public health data also pro- 

ide quality demographic and clinical information that is unavail- 

ble or unreliable in law-enforcement data. National data confirms 

hat the numbers of violent injuries identified in public health data 

ources consistently exceeds the number of violent crimes or in- 

uries reported to law-enforcement by over 50% [20–22] . 

Whilst the increase in homicide and violent crime rates has 

een described during the pandemic [13–14] , use of public health 

ata to assess trends of violent injuries during the pandemic has 

et to be described. The aim of this study was to 1) describe 

ll assault-related injuries treated in Illinois hospitals between 

anuary 2016 – March 2022, 2) evaluate assault-related injury 

rends during the first two years of the pandemic by mecha- 

ism of assault accounting for quarantine orders, and 3) assess 

rends during different periods of the pandemic within major 

ender, age, ethnic and regional subgroups. The State of Illinois 

United States) is a good model to study health effects from 

ssault-related injuries during the SARS-CoV-2 pandemic as it 

xperienced severe infection outbreaks during the first and sub- 

equent waves, implemented sweeping statewide public health 

estrictions, has a population representative of the broader United 

tates [23–25] , and has a comprehensive hospital data system that 

aptures nearly all persons seeking medical care in the hospital 

etting. 

aterials and methods 

Illinois outpatient and inpatient hospital databases were used 

o identify assault related injuries treated in Illinois hospitals from 

anuary 2016 – March 2022. The outpatient database includes all 

atients treated in emergency departments for less than 24 h who 

ere not admitted as an inpatient to the hospital. The inpatient 

atabase includes all patients treated for 24 h or more in Illinois 

ospitals for any medical reason. Both datasets include information 

n patient demographics (age, race, and sex), clinical outcomes (di- 

gnoses, hospital procedures, and discharge status), and economic 

utcomes (hospital charges and payer source). Based on the an- 

ual state audit of hospitals, the hospitals included in the datasets 

sed for this analysis comprise 96.5% of all inpatient admissions 

tatewide [26–27] . 

In the hospital data, only patients with external causes of mor- 

idity ICD-10-CM codes in any of the diagnosis fields indicating an 

nitial encounter for an assault related injury (X92-X99; Y00-Y09; 

nd sexual assault codes T74.2, T76.2, Z04.4) were included in this 

nalysis; 98.9% had an assault related code as their primary di- 

gnosis code. External cause of injury codes provide information 

n both the mechanism and perpetrator (Appendix 1). Non-Illinois 

esidents were excluded from the study. 

Key variables included in this study are patient characteris- 

ics (gender, age, race and ethnicity), facility information, length of 

tay, total hospital costs, insurance coverage, discharge status, rea- 

on for visit, and assault type. Major geographic regions in Illinois 

ere categorized using residential ZIP codes and include: the city 

f Chicago, suburban Cook County (the same county as Chicago), 
1107 
nd the rest of the State of Illinois. Total hospital charges are 

n 2020 US dollars adjusted for annual inflation using the Bu- 

eau of Labor Statistics (BLS) Consumer Price Index (CPI-U) [28] . 

he Elixhauser Comorbidity Index was used to assess comorbidi- 

ies [29] and trauma mortality prediction model (TMPM) [30] was 

sed to characterize injury severity which in this patient popula- 

ion TMPM values ranged from 0 to 98.3. 

SAS software (v 9.4; Cary, NC) was used for all statistical analy- 

es. We examined the general characteristics of Illinois residents 

ith assault related injuries and the severity of injuries before 

nd during the pandemic. In the descriptive analysis, we present 

requencies (percentages) for categorical variables, mean (standard 

eviation) for continuous variables and the crude annual rate of 

ospitalization per one million Illinois residents. 

Multivariable segmented regression models were developed to 

valuate changes in daily hospital utilization rates for assault in- 

uries across four pandemic periods relating to State Executive or- 

ers for quarantine measures [31–33] : lockdown 1 (March 16, to 

ay 29, 2020), eased restrictions phase 1 (From May 30, 2020, to 

ovember 17, ), lockdown 2 (from November 18, 2020, to Febru- 

ry 1, 2021) and eased restrictions phase 2 (February 2,2021, to 

arch 31, 2022). By the end of the second lockdown the state had 

ntroduced restriction criteria by county, therefore the February 2 

ate was based on the week most counties moved out of tier 1 to 

ess restrictive measures. These models cover the first two years of 

he pandemic. To accurately characterize each of the four periods, 

aily crude hospital utilization rates per million Illinois residents 

ere calculated for all key demographic subgroups using Ameri- 

an Community Survey (ACS) population estimates, with five year 

stimates used to determine rates from descriptive statistics and 

nnual estimates used in segmented regression models that used 

aily counts [ 34 , 35 ]. Even though each of the four periods are of

ifferent duration, the parameter estimates represent the average 

aily change during that period, not the cumulative change. Du- 

licate hospital transfer cases were identified and removed using 

emographic variables, admission date, admission codes, and di- 

gnosis codes. ACS population estimates from 2019 were used for 

020–2022 because population estimates were unavailable at the 

ime of the analysis. 

We ran stratified multivariable models to evaluate specific tem- 

oral patterns by age, gender, race/ethnicity, geographic region, 

nd mechanism of assault. Each model controlled for overall trend, 

easonality, first-order serial correlation (AR1), and population- 

evel covariates associated with violence [36–39] . Population-level 

ovariates included monthly labor force participation rate [36] , an- 

ual percentage population below poverty line [37] , annual violent 

rime rate [38] , and monthly gallons of pure ethanol consumed 

er 100 capita [39] . At the time of analysis annual covariate data 

as not available for 2020–2022, therefore 2019 data was used 

or these years for poverty and crime rate variables. Monthly pure 

thanol consumed per 100 capita in Illinois was available until Au- 

ust 2021, therefore monthly data from the previous year was used 

or the latter seven months of the time series where data was un- 

vailable. A two-sided p-value less than 0.05 was considered sta- 

istically significant. 

Because of multicollinearity, population level covariates exclud- 

ng alcohol consumption were combined into a single construct us- 

ng principal components analysis (PCA). PCA is a data reduction 

ethod used for studying multiple variables by identifying un- 

erlying linear dependencies among the variables. The eigenvalues 

nd scree plots indicated that three socioeconomic covariates rep- 

esented a single construct with factor loading coefficients ranging 

etween 0.75 to 0.93. Varimax rotation was performed, which pro- 

uced a simplified structure by redistributing the explained vari- 

nce for the principal components (i.e., categories). The three so- 

ioeconomic covariates were aggregated and standardized into a 
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Table 1 

General characteristics of violence-related injuries and annual hospital utilization rates per million residents, pre-pandemic period compared 

to the pandemic period. 

Pre-pandemic 

Period cases (%) ∗
Pre-pandemic crude 

Annual hospital 

utilization rate per 10 6 

First 2 Years of 

Pandemic cases (%) ∗∗
Pandemic crude Annual 

hospital utilization rate 

per 10 6 

Gender ( N = 206,439) ( N = 89,891) 

Male 109,857 (53.22) 4178.8 47,610 (52.96) 3728.9 

Female 96,552 (46.77) 3546.7 42,266 (47.02) 3196.7 

Unknown 30 (0.01) 15 (0.02) 

Age 

0 to 4 yrs 3682 (1.78) 1158.1 1500 (1.67) 971.4 

5 to 9 yrs 4001 (1.94) 1236.7 1423 (1.58) 905.6 

10 to 14 yrs 9507 (4.61) 2722.6 3506 (3.90) 2067.3 

15 to 19 yrs 25,784 (12.49) 7372.3 9203 (10.24) 5418.0 

20 to 24 yrs 34,608 (16.76) 9740.8 13,457 (14.97) 7798.6 

25 to 34 yrs 57,613 (27.91) 7761.9 26,240 (29.19) 7278.8 

35 to 44 yrs 32,624 (15.80) 4730.9 16,290 (18.12) 4863.8 

45 to 54 yrs 21,570 (10.45) 3131.2 9447 (10.51) 2823.6 

55 to 64 yrs 12,464 (6.04) 1787.7 6241 (6.94) 1843.1 

65 to 74 yrs 3238 (1.57) 671.0 1864 (2.07) 795.4 

75 yrs and older 1348 (0.65) 379.6 720 (0.80) 417.5 

Mean Age (SD) 31.15 (14.66) 32.65 (14.88) 

Race/Ethnicity 

African-American 85,831 (41.58) 11,545.5 39,204 (43.61) 10,858.0 

White, Non-Hispanic 74,511 (36.09) 2288.4 30,578 (34.02) 1933.6 

Hispanic or Latino 26,430 (12.80) 2866.9 13,336 (14.84) 2978.5 

Asian/Pacific Islander 2246 (1.09) 756.2 1036 (1.15) 718.2 

AI/AN 274 (0.13) 4895.2 145 (0.16) 5333.8 

Other / Unspecified 17,147 (8.31) 13,476.1 5592 (6.22) 9048.9 

∗ Pre-pandemic dates 01–01–16 to 03–15–20. 
∗∗ Pandemic dates 03–16–20 to 03–31–22. 
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ingle variable by multiplying the observed value by the factor 

oading coefficients. 

esults 

In this study, 296,330 assault injuries were treated in Illinois 

ospitals between January 2016 and March 2022 with cumula- 

ive hospital charges of $3146,311,703. Table 1 shows demographic 

haracteristics of assault injuries during the pre-pandemic and 

andemic periods. Males were disproportionately the victims of all 

echanisms of assault relative to females apart from sexual as- 

aults, which almost exclusively involved females (89.4%). Majority 

f assault cases involved persons without health insurance or cov- 

red by Medicaid (65.1%). 

Table 2 presents data on mechanism, type and severity of 

njury. The most common assault mechanism was bodily force 

57.5%) followed by sexual assault (10.7%), with 6.2% of all assaults 

nvolving firearms. The proportion of injuries treated in hospitals 

ith level I or II trauma units increased slightly during the pan- 

emic from 47.5% to 51.6%. Of the 23,217 hospital admissions (7.8% 

f injuries), they were disproportionately male (73.7%) and in- 

ured from firearms (34.5%). While mean TMPM dropped modestly 

uring the pandemic, the TMPM injury severity measure demon- 

trated a reduction in injuries on both ends of the injury severity 

pectrum. There were fewer injuries in the lowest decile (least se- 

ere) of the TMPM severity scale (lowest decile shifted slightly up- 

ard during pandemic from 0.485 to 0.494). There were also fewer 

f the most severe injuries as represented by those cases in the up- 

er decile of the TMPM (upper decile shifted downward during the 

andemic from 43.831 to 38.852). The biggest shift in the lowest 

ecile occurred during the second lockdown period (lowest decile 

.531) and the largest shift in the upper decile occurred in the first 

ockdown (upper decile, 20.902). 

Average daily pre-pandemic case load (per 10 6 residents) was 

34.4/day but dropped to 94.8/day during the first lockdown, rising 
1108 
o 138.2/day during the eased restrictions of post-lockdown 1. Dur- 

ng lockdown 2, we saw a similar reduction in cases to 100.8/day 

nd a subsequent increase to near baseline levels during eased re- 

trictions post-lockdown 2 (121.4/day). 

In the multivariable model evaluating the overall trend of daily 

ssault related injury rates, there was a significant daily decrease 

f 2.55 cases per 1 million residents ( p < 0.001) during the first 

ockdown of the pandemic (from March 16 to May 29, 2020), com- 

ared to pre-pandemic levels. For overall assault injuries, daily vi- 

lent injury rates did not significantly differ from the baseline pe- 

iod during the first period of eased restrictions on public gather- 

ngs (May 30 to November 17, 2020). However, there were signif- 

cant declines in assault rates during both the second major lock- 

own (November 18, 2020, to February 1, 2021) and the second 

eriod of eased restrictions on public gatherings (post lockdown 2) 

 Table 3 ). In the stratified models, nearly all subgroups showed de- 

lines in assault injuries during the first lockdown with the largest 

verage daily declines observed among females, age groups 10–34 

ears, African-Americans, and residents of Chicago. 

During the second state mandated lockdown, there were de- 

lines in violent injuries across most subgroups and mechanisms 

s seen during the first lockdown, but the declines were less pro- 

ounced ( Table 3 ). These declines continued in most subgroups 

fter easing of restrictions on public gatherings after February 2, 

021, but were tempered relative to the first lockdown period with 

any subgroups returning to pre-pandemic levels. The largest de- 

lines in violent injury rates after the end of the second lockdown 

as observed among females, African-Americans, and Chicago res- 

dents. 

While overall violent injuries declined during most of the pan- 

emic, the most lethal mechanism of injury involving firearms 

ncreased significantly in all four pandemic periods, particularly 

mong Chicago residents and African-Americans. Other more lethal 

echanisms involving sharp and blunt objects showed only muted 

hanges in contrast to overall declines. Admissions, as a proxy for 
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Table 2 

Severity of violence-related injuries pre-pandemic and post-pandemic from illinois inpatient and outpatient hospital databases: January 2016 – March 

2022. 

Pre-pandemic 

cases (%) ∗
First 2 Years of Pandemic 

cases (%) ∗∗

( N = 206,439) ( N = 89,891) 

Mechanism of Injury 

Bodily force 119,044 (57.7) 51,397 (57.2) 

Sexual assault 21,661 (10.5) 10,144 (11.3) 

Firearm 11,826 (5.7) 6539 (7.3) 

Sharp object 11,206 (5.4) 5187 (5.8) 

Blunt object 10,899 (5.3) 4509 (5.0) 

Sport equipment 11,558 (5.6) 3095 (3.4) 

Domestic violence ∗∗∗ 6891 (3.3) 3096 (3.4) 

Hit by motor Vehicle 317 (0.2) 174 (0.2) 

Steam, vapor, fire, flame, hot object 216 (0.1) 105 (0.1) 

Push from high place 221 (0.1) 78 (0.1) 

Other 434 (0.2) 217 (0.2) 

Unspecified means 12,166 (5.9) 5350 (6.0) 

Type of Injury 

Fracture 36,868 (17.9) 17,683 (19.7) 

Dislocation 1800 (0.9) 852 (1.0) 

Internal organ injury 15,640 (7.6) 7197 (8.0) 

Open wound 58,372 (28.3) 26,922 (30.0) 

Amputation 98 (0.1) 59 (0.1) 

Blood vessel injury 996 (0.5) 588 (0.7) 

Crush injury 92 (0.1) 37 (0.1) 

Burn injury 441 (0.2) 227 (0.3) 

Foreign body 174 (0.1) 94 (0.1) 

Poisoning / toxic effects 915 (0.4) 859 (1.0) 

Superficial contusion 74,000 (35.9) 29,266 (32.6) 

Injury Severity and Hospital Treatment 

Mean TMPM score (higher value is more severe) 6.69 (SD = 14.8) 6.34 (SD = 14.4) 

Hospital admissions (inpatient cases) 15,210 (7.4) 8007 (8.9) 

Inpatient mean days in initial hospital (sd) 6.77 (SD = 11.9) 7.40 (SD = 11.3) 

Underwent operation at initial hospital 12,140 (5.9) 5634 (6.3) 

Required mechanical ventilation/intubation 1585 (0.8) 981 (1.1) 

Died 985 (0.5) 567 (0.6) 

∗ Pre-pandemic dates 01/01/16–03/15/20. 
∗∗ Post-pandemic dates 03/16/20–03/31/22. 
∗∗∗ Domestic Violence includes injuries caused through child maltreatment, intimate partner violence and elder mistreatmentOnly major types of 

traumatic injuries shown. Categories are not independent, patients suffering multiple injuries will be counted more than once. 
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njury severity, increased modestly throughout the pandemic after 

he first lockdown. 

iscussion 

Findings from this study, involving a broad diverse population, 

ocument the magnitude and temporal changes in violent injuries 

reated in Illinois hospitals during the SARS-CoV-2 pandemic. Com- 

ared to an extended baseline pre-pandemic period, this study 

ound that overall assault related injuries declined during the pan- 

emic, particularly during both lockdown periods with the most 

arked declines in violent injuries involving females, 10–34-year- 

lds, and African-Americans. However, assault related injuries in- 

olving firearms demonstrated an overall increase in our analysis. 

This analysis paints a complex picture of temporal trends in 

iolent injuries in this broad population. Less lethal mechanism 

f violence including bodily force, domestic violence, sexual as- 

ault all significantly declined, while injuries caused by more lethal 

echanisms including sharps, blunt weapons and firearms either 

howed muted changes or significantly increased during the pan- 

emic. Additionally, descriptive analysis of injury severity based on 

he TMPM showed a decline in both the most minor and severe in- 

uries. This indicates the concomitant occurrence of three possible 

atterns: 1) reduction in hospital visits for violent injuries caused 

y people avoiding hospitals, when possible, particularly during in- 

ection surges in the population, 2) an overall reduction of vio- 
1109 
ent injuries primarily involving less lethal mechanisms, and 3) no 

hanges or an increase in violence involving more lethal means. 

The initial weeks of the first lockdown saw economic and social 

tressors in Illinois result in unemployment increasing from 4.9% in 

arch 2020 to 17.4% in April 2020 [36] , and increased purchasing 

f alcohol by 6.3% and 12.1% per capita sales in gallons of ethanol 

ompared to the prior 3-year average [38] , and a rise in anxiety 

nd panic related to the pandemic [ 8 , 9 ]. Cook County was one of

he hardest hit regions in the US during the first wave. Avoidance 

f hospitals during the first wave of the pandemic may have con- 

ributed to the observed overall reduction in assault-related in- 

uries, specifically the less lethal injuries where immediate care 

ould be delayed or avoided. Measures of injury severity did show 

 decline in the least severe injuries, particularly during each lock- 

own. National data found that 12% of US adults had delayed or 

voided emergency or urgent care by June 30, 2020, because of 

oncerns about SARS-CoV-2 [40] . Additionally, Emergency Medical 

ervices (EMS) personnel in the field and Emergency Department 

ED) physicians may have been diverting patients away from EDs 

uring the first wave when understanding of disease transmission 

nd progression of illness was poorly understood. 

However, there is a point where an injury cannot be suitably 

ddressed without specialized medical treatment. While the least 

nd most severe injuries declined in the hospital setting during 

he pandemic, the general distribution of violent injuries by in- 

ury severity remained to a large degree unchanged. This supports 

he hypothesis that there was also an overall reduction in violent 
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Table 3 

Multivariable Models of daily change in violence-related Injuries Treated in Hospital, annual rates per million people by Pandemic period from Illinois Inpatient 

and Outpatient Hospital Databases: January 2016 – June 2021. 

Trend (SE) Lockdown 1 (SE) Post Lockdown 1 (SE) Lockdown 2 (SE) Post Lockdown 2 (SE) 

All violent injuries 0 .0004 (0.0001) ∗ −2 .55 (0.36) ∗∗∗ 0 .19 (0.32) −1 .11 (0.40) ∗∗ −0 .66 (0.26) ∗

Inpatients −0 .00009 (0.00002) ∗∗∗ 0 .01 (0.04) 0 .17 (0.04) ∗∗∗ 0 .11 (0.05) ∗ 0 .20 (0.03) ∗∗∗

Gender 

Male 0 .0007 (0.0003) −1 .88 (0.46) ∗∗∗ 0 .75 (0.42) −1 .06 (0.51) ∗ −0 .43 (0.33) 

Female 0 .0007 (0.0001) ∗∗∗ −3 .20 (0.31) ∗∗∗ −0 .37 (0.27) −1 .19 (0.34) ∗∗ −0 .90 (0.22) ∗∗∗

Age Group 

0 – 4 years 0 .0005 (0.0002) ∗∗ −1 .34 (0.31) ∗∗∗ −0 .26 (0.28) −1 .23 (0.35) ∗∗ −0 .76 (0.22) ∗∗

5 – 9 years 0 .0005 (0.0002) ∗∗ −2 .17 (0.32) ∗∗∗ −1 .34 (0.29) ∗∗∗ −1 .57 (0.35) ∗∗∗ −0 .80 (0.22) ∗∗

10 – 14 years 0 .0015 (0.0004) ∗∗∗ −4 .55 (0.66) ∗∗∗ −1 .84 (0.59) ∗∗ −2 .71 (0.72) ∗∗ −0 .97 (0.46) ∗

15 – 19 years −0 .00009 (0.0005) −5 .26 (0.89) ∗∗∗ −0 .72 (0.79) −2 .72 (0.98) ∗∗ −1 .37 (0.63) ∗

20 – 24 years −0 .001 (0.0007) ∗∗∗ −5 .06 (1.36) ∗∗ 2 .35 (1.22) −0 .49 (1.50) −0 .78 (0.96) 

Males 20 – 24 years −0 .004 (0.0009) ∗∗∗ −3 .10 (1.67) 3 .59 (1.49) ∗ 0 .43 (1.83) 0 .89 (1.18) 

Females 20 – 24 years −0 .0002 (0.0008) −5 .85 (1.40) ∗∗∗ 2 .10 (1.26) 0 .37 (1.54) −0 .39 (0.99) 

25 – 34 years 0 .0008 (0.0006) −4 .93 (1.09) ∗∗∗ 1 .73 (0.98) −1 .59 (1.20) −1 .54 (0.77) ∗

35 – 44 years 0 .001 (0.0003) ∗∗ −2 .53 (0.62) ∗∗∗ 0 .34 (0.55) −1 .07 (0.68) −0 .41 (0.44) 

45 – 54 years 0 .0004 (0.0002) −2 .06 (0.40) ∗∗∗ −0 .60 (0.35) −1 .71 (0.44) ∗∗∗ −1 .16 (0.28) ∗∗∗

55 – 64 years 0 .0006 (0.0001) ∗∗∗ −0 .87 (0.27) ∗∗ 0 .04 (0.24) −0 .80 (0.29) ∗∗ −0 .50 (0.19) ∗∗

65 – 74 years 0 .0003 (0.0001) ∗∗ −0 .43 (0.19) ∗ −0 .03 (0.17) 0 .01 (0.21) −0 .01 (0.08) 

75 + years 0 .0001 (0.00009) −0 .23 (0.17) 0 .06 (0.15) 0 .12 (0.18) 0 .14 (0.12) 

Race/Ethnicity 

African-American 0 .0028 (0.0006) ∗∗∗ −6 .46 (1.12) ∗∗∗ 2 .03 (1.00) ∗ −3 .39 (1.23) ∗∗ −3 .70 (0.79) ∗∗∗

Hispanic 0 .0008 (0.0002) ∗∗ −2 .61 (0.44) ∗∗∗ 0 .46 (0.39) −0 .67 (0.48) 0 .60 (0.31) 

Non-Hispanic White −4 .11E-7 (0.0001) −1 .81 (0.22) ∗∗∗ −0 .29 (0.20) −0 .69 (0.24) ∗∗ −0 .36 (0.15) ∗

Region of Residence 

Chicago Resident 0 .002 (0.0007) ∗∗ −3 .91 (0.65) ∗∗∗ 0 .33 (0.53) −2 .90 (0.68) ∗∗∗ −2 .77 (0.50) ∗∗∗

Suburban Cook County Resident 0 .0005 (0.0002) ∗ −3 .16 (0.37) ∗∗∗ −0 .32 (0.32) −1 .37 (0.40) ∗∗ −1 .02 (0.26) ∗∗∗

Rest of Illinois Resident −0 .00005 (0.0001) −1 .92 (0.32) ∗∗∗ 0 .22 (0.29) −0 .51 (0.36) 0 .02 (0.23) 

Mechanism 

Firearm injuries −0 .0002 (0.00002) ∗∗∗ 0 .17 (0.05) ∗∗ 0 .33 (0.05) ∗∗∗ 0 .17 (0.06) ∗∗ 0 .27 (0.04) ∗∗∗

Chicago Resident firearm −0 .0007 (0.0002) 0 .68 (0.16) ∗∗∗ 1 .26 (0.13) ∗∗∗ 0 .62 (0.17) ∗∗ 0 .96 (0.12) ∗∗∗

Sub Cook County firearm −0 .00009 (0.00005) 0 .13 (0.08) 0 .20 (0.07) ∗∗ 0 .02 (0.08) 0 .16 (0.05) ∗∗

Rest of Illinois firearm −0 .00003 (0.00001) ∗ 0 .05 (0.03) 0 .09 (0.03) ∗∗ 0 .11 (0.04) ∗∗ 0 .09 (0.02) ∗∗∗

15 to 34 firearm −0 .0006 (0.00008) ∗∗∗ 0 .48 (0.16) ∗∗ 0 .95 (0.14) ∗∗∗ 0 .42 (0.17) ∗ 0 .64 (0.11) ∗∗∗

35 to 64 firearm −0 .00008 (0.0002) ∗∗ 0 .12 (0.04) ∗∗ 0 .16 (0.04) ∗∗∗ 0 .09 (0.05) 0 .22 (0.03) ∗∗∗

65 and over firearm −0 .00001 (0.00001) 0 .003 (0.02) 0 .02 (0.02) 0 .04 (0.02) 0 .02 (0.01) 

African-American firearm −0 .001 (0.0002) ∗∗∗ 0 .99 (0.29) ∗∗ 1 .98 (0.26) ∗∗∗ 1 .16 (0.32) ∗∗ 1 .65 (0.21) ∗∗∗

Bodily Force 0 .0006 (0.0001) ∗∗∗ −2 .03 (0.23) ∗∗∗ −0 .32 (0.20) −1 .04 (0.25) ∗∗∗ −0 .84 (0.16) ∗∗∗

Domestic violence 0 .00004 (0.00001) ∗∗ −0 .06 (0.03) ∗ −0 .02 (0.02) −0 .10 (0.03) ∗∗ −0 .07 (0.02) ∗∗

Female domestic violence 0 .00007 (0.00003) ∗∗ −0 .12 (0.05) ∗∗ −0 .01 (0.04) −0 .17 (0.05) ∗∗ −0 .09 (0.03) ∗∗

Sexual assault 0 .0002 (0.00003) ∗∗∗ −0 .48 (0.05) ∗∗∗ −0 .19 (0.04) ∗∗∗ −0 .32 (0.05) ∗∗∗ −0 .17 (0.04) ∗∗∗

Female sexual assault 0 .0004 (0.00005) ∗∗∗ −0 .81 (0.09) ∗∗∗ −0 .27 (0.08) ∗∗ −0 .48 (0.10) ∗∗∗ −0 .25 (0.06) ∗∗

Sharp objects 0 .00003 (0.00002) −0 .03 (0.04) 0 .09 (0.04) ∗ −0 .05 (0.05) −0 .07 (0.03) ∗

Blunt / Sports equipment −0 .0002 (0.00003) ∗∗∗ −0 .10 (0.06) 0 .16 (0.05) ∗∗ 0 .04 (0.06) 0 .05 (0.04) 

∗∗= < 0.0 0 01, ∗∗= < 0.01, ∗= < 0.05 

(Each model controls for serial correlation (AR1), seasonality, socioeconomic covariates, overall trend) 

Intercept dates 01/01/16–03/15/20 

Lockdown 1 dates 03/16/20 – 05/29/20 

Post lockdown 1 dates 05/30/20 – 11/17/20 

Lockdown 2 dates 11/18/20 – 02/01/21 

Post lockdown 2 dates 02/02/21–31/03/22. 

SE = standard error. 
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njuries during the pandemic period. Illinois crime data in 2020 

howed reductions in most violent crimes compared to the prior 

ear [13] . Trends in violent incidents reported by local law enforce- 

ent corresponds with our observations made using hospital data. 

hicago police data, which is available through March 2022, shows 

ersistent declines throughout the pandemic in incidents involv- 

ng sexual assaults, general assaults and battery, but an increase 

n homicides for the period of April to November 2020 [41] . The 

ockdown periods during the SARS-CoV-2 pandemic resulted in re- 

uctions in use of public spaces and social interactions that would 

e expected to contribute to a decline in violent conflict. 

Finally, crime data demonstrates increases in homicide and ag- 

ravated assault which are associated with more severe injury 

 13 , 41 ]. Despite an overall reduction in assault related hospital 

resentations, our analysis demonstrated an increase in injuries 

aused by more lethal mechanisms during the pandemic which 
1110 
s consistent with other findings which showed crude increases in 

enetrating trauma and gunshot wounds [42–43] . In Chicago, crim- 

nal homicides, mostly caused from firearms, have increased since 

he start of the pandemic [14] , particularly during lockdown one 

nd post-lockdown one periods, and remains a public health cri- 

is that has likely been impacted by various social and economic 

actors related to the pandemic. 

There are several limitations to our study. First, our findings 

o not account for assault related injuries that do not present to 

 hospital (e.g. primary care or urgent care center presentations). 

ur findings suggest less severe cases may have avoided emer- 

ency departments during the peak waves of the pandemic. Ma- 

or changes were seen in behavior patterns of the public, partic- 

larly during lockdown periods, that likely impacted exposure to 

ome sources of violence (e.g. lower engagement with the public, 

articularly drinking establishments relative to the pre-pandemic 
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eriod). However, further research is required to understand what 

roportion of the observed reduction in hospital visits for less se- 

ere injuries were an outcome of changes in incidence compared 

o a reduction in access or readiness to attend hospital during 

he pandemic periods. Second, our study does not account for 

omicides that died from assault before presentation to a hospital. 

ased on CDC data [44] , a total of 5655 Illinois residents were mur-

ered between 2016 and 2020 (last year of available data) com- 

ared to 1209 in our data (21.4%), but homicides represent a small 

raction of all assault-related injuries. Third, ACS population esti- 

ates were not available for 2020/2021. However, ACS data shows 

hat population levels have been relatively stable since 2010: Illi- 

ois ( −1.2%), suburban Cook County ( −1.1%) and Chicago ( −0.1%). 

ourth, adherence to public health related executive orders by the 

ublic was not uniform across the state, particularly early in the 

andemic. The lack of a statewide cohesive approach to protecting 

he public may impact the precision of the first lockdown period. 

owever, regions of Illinois outside of Cook County, where adher- 

nce to state executive orders may have been less rigorous, still 

howed a decline in violent injuries during the first lockdown pe- 

iod. 

onclusion 

During six years in Illinois, there were nearly 30 0,0 0 0 hos- 

ital visits caused by assaults costing over three billion US dol- 

ars of hospital charges. Hospital data paints a far more complex 

icture of temporal trends in violent injuries compared to law- 

nforcement data, which likely reflects reporting issues as well as 

he complex risk factors and effect modifiers of violence. While the 

ocus on injuries caused by firearms is necessary, firearms repre- 

ent only a small fraction of all injuries, and our findings demon- 

trate that future research is required on (1) the health and eco- 

omic consequences of less severe assault related injuries (2) the 

pectrum of assault related injuries in response to future changes 

n local policies and community level factors, and (3) that the 

ethodology and data source used in this paper can be translated 

o other areas of injury research associated with high adverse eco- 

omic outcomes, have poor traditional surveillance systems, and 

hat require longitudinal studies to understand the impact of local 

olicies and community level factors that play a role in the burden 

nd pattern of injury. 
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