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Abstract

Background: The large-scale social distancing efforts to reduce SARS-CoV-2 transmission have 

dramatically changed human behaviors associated with traumatic injuries. Trauma centers have 

reported decreases in trauma volume, paralleled by changes in injury mechanisms. We aimed to 

quantify changes in trauma epidemiology at an urban level 1 trauma center in a county that 

instituted one of the earliest shelter-in-place orders, to inform trauma care during future pandemic 

responses.

Methods: A single-center interrupted time-series analysis was performed to identify associations 

of shelter-in-place with trauma volume, injury mechanisms, and patient demographics in San 

Francisco, California. To control for short-term trends in trauma epidemiology, weekly level data 

were analyzed six months before shelter-in-place. To control for long-term trends, monthly level 

data were analyzed five years before shelter-in-place.

Corresponding author: Lucy Z Kornblith, MD, Zuckerberg San Francisco General Hospital, 1001 Potrero Avenue, Bldg. 1, Ste. 210, 
Box 1302, San Francisco, CA 94110, lucy.kornblith@ucsf.edu, Phone: (415) 206-6946, Fax: (415) 206-5484.
Author Contribution Statement: ZM and LK performed study design, data collection oversight, statistical analysis and writing of the 
manuscript. AK and EM participated in study design, statistical analysis, interpretation of the results and writing of the manuscript. 
MS, SP, BNG, RM, and LL were responsible for data collection and database management, and critical revisions of the manuscript. 
TB, LC, CC, MF, MK, AC, RP, MB, SL, AS, RT, DS, and WCK assisted with study design, interpretation of results, and performed 
critical revisions of the manuscript.

Level of Evidence: prognostic study, level III

Disclosure outside the scope of this work: none

Disclosure information: The authors report no conflicts of interest

HHS Public Access
Author manuscript
J Trauma Acute Care Surg. Author manuscript; available in PMC 2022 April 01.

Published in final edited form as:
J Trauma Acute Care Surg. 2021 April 01; 90(4): 700–707. doi:10.1097/TA.0000000000003044.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results: Trauma volume decreased by 50% in the week following shelter-in-place (p<0.01), 

followed by a linear increase each successive week (p<0.01). Despite this, trauma volume for each 

month (March-June 2020) remained lower compared to corresponding months for all previous five 

years (2015-2019). Pediatric trauma volume showed similar trends with initial decreases (p=0.02) 

followed by steady increases (p=0.05). Reductions in trauma volumes were due entirely to changes 

in non-violent injury mechanisms, while violence-related injury mechanisms remained unchanged 

(p<0.01).

Conclusion: Although the shelter-in-place order was associated with an overall decline in 

trauma volume, violence-related injuries persisted. Delineating and addressing underlying factors 

driving persistent violence-related injuries during shelter-in-place orders should be a focus of 

public health efforts in preparation for future pandemic responses.
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INTRODUCTION

In response to the COVID-19 pandemic, large scale efforts have been undertaken to mitigate 

the spread of the SARS-CoV-2 virus. These efforts include social distancing, initially by 

school and business closures, bans on large gatherings, and transition to work from home, 

followed by more comprehensive shelter-in-place orders. These measures directly limit 

several patterns of human behavior that are associated with traumatic injury, such as road 

traffic, in person social interactions, and hazardous outdoor activities (1, 2). Consistent with 

this, a number of trauma centers and departments of public health reported significant 

reductions in traumatic injuries in the initial period following county-level shelter-in-place 

orders (3–7). Despite overall lower rates of traumatic injury, there have been concerns over a 

persistence of violence-related injuries during the global pandemic. Sutherland and 

colleagues reported paradoxical increases in gun violence in three major cities in the United 

States (8). Further, with social isolation measures and school closures, several investigators 

have described concerning trends in domestic violence (9–12), and increased rates of self-

harm, pediatric injuries, and child abuse (13–16). These reports underscore that certain 

populations remain at risk or perhaps even increased risk for injury during the COVID-19 

pandemic. Whether these trends have persisted and how they have changed since these 

initial studies remains unknown. Understanding these epidemiologic patterns may better 

inform trauma care and public health responses to the current COVID-19 pandemic and 

future global pandemics.

The City and County of San Francisco, California, along with five adjacent counties, were 

among the first in the nation to adopt a comprehensive shelter-in-place order to contain the 

spread of SARS-CoV-2, with a resultant relatively mild initial surge in COVID-19 cases and 

hospitalizations (17). Zuckerberg San Francisco General Hospital serves as San Francisco’s 

only trauma center, providing an ideal opportunity to perform a detailed evaluation of the 

association of shelter-in-place on trauma volume and injury patterns at the county level. To 

quantify and characterize changes in trauma epidemiology, we performed an interrupted 

time-series analysis of trauma volume and injury mechanisms, accounting for historical 
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weekly and monthly temporal trends. Based on our initial clinical observations, we 

hypothesized that the shelter-in-place order led to a decrease in trauma volume overall. 

However, we further hypothesized that while the number of non-violent injuries decreased, 

violence-related injuries persisted during shelter-in-place.

METHODS

Study Design and Population

We performed a single-center retrospective study of adult and pediatric trauma volume at 

Zuckerberg San Francisco General Hospital, an California state designated and American 

College of Surgeons verified adult level 1 trauma center, and the only trauma center serving 

the City and County of San Francisco and northern San Mateo County. Trauma volume was 

defined by all trauma team activations in the trauma registry. In addition, we analyzed the 

following subgroups: pediatric (age<15 years), violence-related injury mechanisms versus 

non-violent mechanisms of injury, and demographic subgroups (age, sex, race/ethnicity). 

Violence-related injury mechanisms included all blunt and penetrating assaults, and self-

harm. Non-violent injury mechanisms encompassed all other injuries, primarily due to falls, 

traffic-related injuries, occupational injuries, and a small volume of burns and other injuries. 

Demographics and mechanism subgroups were determined by review of trauma registry and 

ICD-10 diagnosis codes. Trauma team activation criteria at our institution are divided into a 

two-tiered acuity system, based upon specific mechanism of injury criteria and physiologic 

variables (Supplemental Figure 1, http://links.lww.com/TA/B859), and both levels were 

included in our analyses. Finally, we analyzed publicly available crime data from the San 

Francisco Police Department by month, which was available from January 2016 to June 

2020 (18). This study was approved by the Committee on Human Subjects Research at the 

University of California, San Francisco.

Interrupted Time-Series Analyses

An interrupted time-series analysis (ITSA) was used to model the changes in trauma 

epidemiology associated with the county-wide shelter-in-place order instituted in the City 

and County of San Francisco, California on March 17th, 2020 to account for temporal 

(weekly and monthly) variations in trauma volume and mechanisms of injury. To control for 

short-term trends, data at the weekly level starting 6 months before shelter-in-place were 

analyzed (short-term ITSA- September 2019 through June 2020). To control for long-term 

trends and known seasonal fluctuations in traumatic injuries, data at the monthly level for 5 

years before shelter-in-place were analyzed (long-term ITSA- January 2020 through June 

2020). All ITSAs were performed using the ordinary least squares method with Newey-West 

standard errors (19). We included a linear time term to account for historical temporal 

trends, as well as a month indicator to control for the known troughs (in winter months) and 

peaks (in summer months) in trauma volume.

The ITSA model reports several key measures of association of the timing of the 

intervention (start of shelter-in-place on March 17th 2020) with the outcomes (trauma 

volume, demographics, mechanisms): 1) Historical (pre-shelter-in-place) trend (slope) 2) 

Level-shift associated with shelter-in-place (instantaneous change in the y-axis) 3) Trend 
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(slope) after the start of shelter-in-place, and 4) Change in the trend (slope) after the start of 

shelter-in-place (post-shelter-in-place slope – pre-shelter-in-place slope) (Supplemental 

Figure 2, http://links.lww.com/TA/B859). Additionally, a multiple group ITSA was used to 

assess the differential effect of shelter-in-place on violence-related versus non-violent 

mechanisms of injury. The multiple group ITSA reports the above measures as the 

difference between trends and level-shifts between the two groups associated with shelter-in-

place (19). A Cumby-Huizinga test was used to assess for temporal autocorrelation, and 

based on this, standard error adjustments were incorporated for up to a 12-month lag in the 

long-term ITSA models and up to a 4-week lag in the short-term ITSA models (19). All data 

analyses were performed in Stata (Version 15, Stata Corps).

RESULTS

Adult and Pediatric Trauma Volume

A total of 20,129 trauma team activations from January 2015 through June 2020 were 

included in the study, with median (interquartile ranges) of 312 (260-344) adult and 17 (14–

21) pediatric trauma team activations per month. When comparing monthly trauma volume 

over the prior five years (January 2015 through February 2020), there was an overall linear 

decrease of 2.8 fewer trauma team activations per month (p<0.01), as well as consistent 

yearly sinusoidal patterns with troughs during winter months and peaks during summer 

months in the long-term ITSA model (Figure 1a and Figure 2). When controlling for the 

gradual long-term decline in trauma volume and the month of the year, there was a 

significant drop (level shift) of 26 trauma team activations per month associated with shelter-

in-place (p=0.01, Figure 1a and Supplemental Table 1, http://links.lww.com/TA/B859). 

Subsequently, there was a non-significant increase in monthly trauma volume from March to 

June 2020 (p=0.08, Figure 1a). Trauma volume for April through June 2020 remained below 

the interquartile ranges for the years 2015-2019 (Figure 2 and Supplemental Table 1, http://

links.lww.com/TA/B859). The observed changes in trauma volume were accounted for by 

similar changes in both high and low acuity trauma activations.

We then examined variations in trauma volume at a more detailed level, by week. When 

comparing weekly trauma volume in the six months prior to shelter-in-place, there was no 

significant trend (paralleling the expected low but stable rates in the long-term data during 

fall and winter months). However, a large decline of 50% was observed in association with 

shelter-in-place (p<0.01), followed by a linear increase of two additional trauma team 

activations per week despite shelter-in-place (p<0.01, Figure 1b and Supplemental Table 2, 

http://links.lww.com/TA/B859).

For pediatric trauma team activations (median age 11, IQR 6-13), we observed similar 

patterns, but with an expected lower injury frequency given the low volume of pediatric 

trauma at our institution. In the long-term ITSA model, there was a gradual decline in 

trauma volume from 2015-2020, with troughs in winter months and peaks in early summer 

and fall months (Figure 3a). However, there was a clear drop in pediatric trauma volume 

associated with shelter-in-place (p<0.01), followed by a rate of monthly increase in pediatric 

trauma volume that was not different from expected historical increases in spring and 

summer months (p=0.43, Figures 3a and Supplemental Table 3, http://links.lww.com/TA/
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B859), though absolute totals were still below the interquartile ranges from 2015-2019 for 

each corresponding month (Figure 4). In the short-term ITSA model, there was a non-

significant decline in the six months pre-shelter-in-place and a small but significant level-

shift associated with shelter-in-place (p=0.02, Figure 3b and Supplemental Table 4, http://

links.lww.com/TA/B859). This was followed by a linear increase after shelter-in-place, 

paralleling the long-term ITSA model (p=0.05, Figure 3b and Supplemental Table 4, http://

links.lww.com/TA/B859).

Violence-Related vs Non-Violent Mechanisms of Injury

We then examined the specific injury mechanisms that contributed to the observed changes 

in overall trauma volume. Given our clinical observations and prior reports of persistent 

violence-related injury during shelter-in-place in other cities, we compared trauma volume 

due to violence-related injury mechanisms to non-violent injury mechanisms, controlling for 

the historical trends six months prior to shelter-in-place. Using a multiple-group ITSA to 

assess the differential effect of shelter-in-place on violence-related versus non-violent injury 

mechanisms, we found that non-violent injury mechanisms dropped by 27 trauma team 

activations per week in association with shelter-in-place, while violence-related mechanisms 

showed no change with shelter-in-place (p<0.01 for difference, Figure 5 and Supplemental 

Table 5a, http://links.lww.com/TA/B859). Violence-related injury mechanisms accounted for 

17% of all trauma volume during the six months prior to shelter-in-place, but in the first 

week of shelter-in-place, this number increased to 46%. The initial large drop in non-violent 

injury mechanisms was followed by a subsequent steady increase, while violence-related 

injury mechanisms persisted and slightly increased (p<0.01, Figure 5 and Supplemental 

Table 5a, http://links.lww.com/TA/B859). When examining violent mechanism subtypes, 

there was a trend towards increased gunshot wounds during shelter-in-place (p=0.10), while 

rates of blunt assaults, stab wounds, and self-harm were unchanged (Supplemental Table 5b, 

http://links.lww.com/TA/B859). For non-violent mechanism subtypes, the largest decreases 

were seen in pedestrian vs auto injuries (−71%) and motorcycle collisions (−51%), while 

smaller relative decreases occurred in falls (−37%) and motor vehicle collisions (−27%, all 

p<0.05), and bicycle vs auto collisions were not significantly changed (Supplemental Table 

5b, http://links.lww.com/TA/B859).

San Francisco Crime Reports

We next examined publicly reported data on violent crimes and homicides from the San 

Francisco Police Department (18). We found that when accounting for 2016-2019 historical 

data, there was a decrease overall in reported violent crimes (assaults, rape, armed robbery, 

homicides, and human trafficking; p<0.01, Supplemental Figure 3, http://links.lww.com/TA/

B859 and Supplemental Table 6, http://links.lww.com/TA/B859). Notably however, when 

examining homicides specifically, there was paradoxical small but significant level increase 

in association with shelter-in-place (p=0.01), followed by a post-shelter-in-place trend from 

March to June similar to corresponding months historically (p=0.15, Figure 6 and 

Supplemental Table 7, http://links.lww.com/TA/B859).
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Demographics

We also analyzed patient demographics before and after shelter-in-place. Again, using an 

ITSA approach, we found that there was a significant level shift up in the percentage of male 

compared to female trauma patients by 8% (p<0.01), and a statistically significant 

downtrend in the mean age of trauma patients after shelter-in-place, estimating that trauma 

patients at the end of our study period were on average 7 years younger than those in the 

week prior to shelter-in-place (p<0.01, Supplemental Table 8a and 8b, http://

links.lww.com/TA/B859).

When evaluating changes in patient race/ethnicity demographics, we found a level shift 

down in the percentage of Asian trauma patients by 8% (p<0.01) in association with the start 

of shelter-in-place, and a non-significant post shelter-in-place trend towards increased 

percentages of Black and Native Hawaiian/Pacific Islander trauma patients (both p=0.09, 

Supplemental Table 8c, http://links.lww.com/TA/B859). It should also be noted that there 

was a statistically significant level shift up (p=0.03) and subsequent downtrend (p<0.01) in 

the percentage of White trauma patients, however this relationship was driven by two 

significant outliers in the data (Supplemental Table 8c, http://links.lww.com/TA/B859). 

Finally, there was a statistically significant increase in the percentage of patients listed as 

unknown race/ethnicity after shelter-in-place (p<0.01), limiting our ability to draw clear 

conclusions regarding these demographic trends (Supplemental Table 8c, http://

links.lww.com/TA/B859).

DISCUSSION

In this study, we have quantified important epidemiologic changes in injury-related visits to 

the only trauma center serving the City and County of San Francisco and northern San 

Mateo County following institution of one of the earliest COVID-19 shelter-in-place orders 

in the United States. The shelter-in-place order was instituted in the City and County of San 

Francisco and five adjacent counties (including San Mateo County) on March 17th 2020, and 

required that all residents stay at home except for essential activities, and that all but the 

most essential business and services close. This order did begin to relax in a limited fashion 

on May 17th with opening of some outdoor businesses, and was followed by additional 

opening of indoor retail stores, outdoor dining, and parks in June, though indoor dining, 

bars, schools and summer camps, large gatherings, and non-essential offices remained 

closed (20).

While overall trauma volume significantly decreased, we demonstrated that this was 

exclusively accounted for by decreases in non-violent injury mechanisms. It is not surprising 

that injuries sustained through non-violent mechanisms such as occupational injuries, falls, 

and traffic related injuries decreased in the setting of shelter-in-place, given the large-scale 

transition to work from home, decreased outdoor activities, and fewer reported motor vehicle 

collisions (6, 21, 22). However, this initial decrease was temporary, as we identified a steady 

and linear increase in trauma activations following the initial decline, although volume did 

remain below historical April-June averages.
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Our identification of persistent violence-related injury mechanisms highlights differential 

consequences of the public health shelter-in-place orders. Despite a decrease in reported 

violent crimes after shelter-in-place, we found paradoxically that violence-related injury 

mechanisms persisted, accounting for 46% of the mechanisms of injury during shelter-in-

place (up from 17%). Paralleling this, there was a small but significant increase in homicides 

compared to historical trends in San Francisco. Other cities, including Philadelphia, PA, 

Baltimore, MD, Los Angeles, CA, New York City, NY and Chicago, IL, have all reported 

persistent or increasing levels of gun violence during the beginning of the COVID-19 

pandemic despite shelter-in-place orders designed to limit human to human interaction (8, 

23, 24). Our findings build upon these initial studies by showing these trends have persisted 

over a longer study period and when controlling for longer term temporal variations in injury 

patterns. The congruency of violence-related injury trends across these cities is notable 

despite differences their respective sizes, geographic location, as well differences in shelter-

in-place orders and in the intensity of their respective COVID-19 outbreaks. This 

underscores the need to better understand the common underlying drivers and behaviors in 

the context of the pandemic to inform and appropriately adapt public health pandemic 

protections for those at risk of violence-related injuries. Some of the drivers of persistent 

violence-related injury despite shelter-in-place may include the increased financial 

insecurity, psychosocial stressors, and decreased access to health and social services 

occurring on large scales during the COVID-19 pandemic (15).

Our data do not include whether an injury was related to domestic violence or abuse, but 

others have reported increases in domestic violence and child abuse since the start of the 

pandemic (11, 15, 25). We identified a trend towards increased gunshot wounds, and no 

change in the rate of blunt assaults and stab wounds during the pandemic. It will be 

important to further define the causes of these persistent violence-related injuries occurring 

during shelter-in-place, as there may be several underlying patterns, such as an increase in 

domestic and interpersonal community violence, but a decrease in assaults related to armed 

robbery as suggested by the San Francisco crime report data. It is also known that social 

isolation and quarantine predisposes to exacerbation of mental health crises and suicidality 

(13, 26), but we did not observe increases in self-harm related injuries, which remained 

stable and low overall (1% of all trauma team activations and 5% of violence-related injury 

mechanisms). This may be due to the fact that our baseline level of self-harm injuries was 

low enough that we may not have sufficient power to detect a small change, or because 

increases in self harm could present by non-traumatic means (such as substance overdoses), 

which would not be captured by our results.

Although we did not find any large shifts in the demographics of trauma patients by race/

ethnicity, we did observe an increase in the proportion of male trauma patients, and a small 

decrease in the mean age of trauma patients following shelter-in-place. This is not 

unexpected given that males are more likely to engage in risky behaviors (27, 28) and 

therefore may be less likely to adhere to shelter-in-place. The same may be true for younger 

compared to older age groups (29).

Our analyses have several important limitations to consider. First, due to availability of 

certain patient-level variables, we were only able to perform short term ITSA starting six 
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months prior to shelter-in-place for analysis of violence-related vs non-violent related injury 

mechanisms, age, sex, and race/ethnicity. Second, while our findings are representative of 

the experience of our trauma center at a local level, the changes in trauma epidemiology are 

likely moderated by a host of factors that vary regionally during the global pandemic, such 

as urban versus rural locations and by both the intensity of the COVID-19 outbreak and 

stringency of and adherence to shelter-in-place. We chose to include all trauma team 

activations in the trauma registry as our measure of trauma volume, however, this does not 

encompass the lowest acuity injuries (non-activated traumas) presenting to our institution. 

We found significant trends in pediatric trauma volume, but it should be noted that these 

represent a small fraction of injuries overall both during shelter-in-place and historically at 

our trauma center. Lastly, while our analysis leverages the timing of shelter-in-place as the 

inflection point, this is likely just one factor among several that may influence the observed 

trends in injuries during the COVID-19 pandemic. We chose shelter-in-place as our marker 

given it was the most stringent measure and was instituted very early in San Francisco 

during the initial wave of the outbreak. However, some measures such as bans on large 

gatherings, sporting events, and transition to work from home by several large employers 

started in early March in San Francisco. The transition to work from home may be a 

particularly important factor for traffic related injuries given that a large proportion of San 

Francisco’s daytime population includes a commuting workforce from adjacent counties. 

The long term ITSA models account for these preliminary measures which occurred in early 

March 2020 given the coarser monthly time intervals assessed, while the weekly models 

more specifically evaluate the timing of shelter-in-place. Despite this intervention, the 

shelter-in-place order did not appear to protect the City and County of San Francisco from 

violence-related injuries.

In conclusion, we found the decrease in traumatic injuries associated with an early and 

stringent shelter-in-place order was primarily due to an initial profound drop in non-violent 

injury mechanisms directly followed by a steady, but lower-than-expected increase from 

spring to summer months. In contrast, violence-related injuries have persisted throughout the 

COVID-19 pandemic at or above historical levels, suggesting that large scale social 

distancing and shelter-in-place orders do not protect those at risk for violence-related 

injuries (15, 30). This highlights the need to increase resources for violence prevention 

programs during the pandemic and to help them adjust to social distancing mandates. For 

example, at our institution, case managers working for our violence prevention program 

have had to adapt to the numerous logistical challenges of enrolling and working with 

patients remotely due to ongoing social distancing restrictions.

It will also be important to further characterize changes in trauma epidemiology at regional 

and national levels during the pandemic to better inform allocation of scarce resources 

including blood, ventilators, and personal protective equipment during the ever-changing 

dynamics of the pandemic. Even in the setting of resource limitations, trauma centers should 

continue to maintain a high level of preparedness to ensure the ongoing ability to care for 

injured patients (7, 31), as traumatic injuries, and particularly those due to violence-related 

injury mechanisms, have persisted despite ongoing social distancing restrictions.

Matthay et al. Page 8

J Trauma Acute Care Surg. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Comparison of trauma volume before and after shelter-in-place.
A) Long-term interrupted time-series analysis (ITSA) for trauma volume at monthly 

intervals, showing overall decline in trauma team activations for the past five years. Pre-

shelter-in-place monthly trend from January 2015-February 2020 of 2.8 fewer activations 

per month (p<0.01), a level-shift of 26 fewer activations per month with the start of shelter-

in-place (p=0.01), and a non-significant rise from March to June less than expected 

compared to prior years (p=0.08). B) Short-term ITSA for volume at weekly intervals 

showing flat pre-shelter-in-place weekly trend (coefficient 0.06, p=0.80), a level-shift of 28 

fewer activations per week associated with the start of shelter-in-place (p<0.01), and a post-

shelter-in-place linear increase of 2 activations per week (p<0.01). Lags specified for 

autocorrelation: 12 months in A, and 4 weeks in B. See Supplemental Tables 1 and 2 (http://

links.lww.com/TA/B859) for complete ITSA model results.
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Figure 2. Comparison of monthly trauma volume 2015-2019 vs 2020.
Box and whiskers plots for 2015-2019 compared to 2020 values (diamonds) for January 

through June.
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Figure 3. Comparison of pediatric trauma volume before and after shelter-in-place.
A) Long-term interrupted time-series analysis (ITSA) for pediatric trauma volume at 

monthly intervals, showing a slight decline over past five years. Pre-shelter-in-place trend 

from January 2015-February 2020 was 0.14 fewer pediatric trauma team activations per 

month, p<0.01), with a significant level shift associated with shelter-in-place of 7.0 fewer 

pediatric trauma team activations (p<0.01), and increases from March to June not different 

from corresponding months in prior years (p=0.72) B) Short-term ITSA for pediatric trauma 

volume at weekly intervals demonstrated a decreasing pre-shelter-in-place 6 month trend 

(coefficient −0.10, p<0.01), a level shift by one less pediatric trauma team activation per 

week associated with the first week of shelter-in-place (p<0.14), post-shelter-in-place trend 

of 0.15 more trauma team activations per week (p<0.09), and a slope change from pre to 

post-shelter-in-place of 0.25 (p=0.01). Lags specified for autocorrelation: 12 months in long-

term ITSA and 4 weeks in short-term ITSA. See Supplemental Tables 3 and 4 (http://

links.lww.com/TA/B859) for complete ITSA model results.
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Figure 4. Comparison of monthly pediatric trauma volume 2015-2019 vs 2020.
Box and whiskers plots for 2015-2019 compared to 2020 values (diamonds) for January 

through June.
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Figure 5. Comparison of weekly violence-related vs non-violent injury mechanisms before and 
after shelter-in-place.
ITSA model for violence-related vs. non-violent injury mechanisms at weekly intervals, lags 

specified for autocorrelation: 4 weeks. While pre-shelter-in-place trends for both violence-

related and non-violent injury mechanisms was stable, a large difference in level shift is 

notable in association with shelter-in-place for non-violent injury mechanisms, but there was 

no level change in violence-related injury mechanisms (p<0.01). After shelter-in-place, a 

gradual and significant increase in non-violent injury mechanisms was noted (p<0.01), but 

no significant change (slight upward trend) in violence-related injury mechanisms. See 

Supplemental table 5b (http://links.lww.com/TA/B859) for complete ITSA model results.
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Figure 6. Comparison of number of monthly homicides reported in San Francisco before and 
after shelter-in-place
A) Box and whiskers plots of historical homicides reported by month 2016-2019 compared 

to 2020 values (diamonds). B) ITSA model for homicides reported by month adjusting for 

historical variation, showing slight downtrend with seasonal monthly variation from 

2016-2019, but with a significant level shift increase associated with shelter-in-place of 2.3 

more homicides per month compared to historical levels (p=0.01) and non-significant 

decrease after shelter-in-place (p=0.15). Lags specified for autocorrelation: 12 months. See 

Supplemental Table 7 (http://links.lww.com/TA/B859) for complete ITSA model results.
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