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Abstract

Background: When COVID-19 stay-at-home orders were instituted, there were concerns that isolation may lead to
increases in domestic violence (DV). Reports of increased rates of DV during the stay-at-home period have been sug-
gestive of this but inconsistent across different locations. We sought to complement the existing studies by character-
izing changes in DV trends in US cities of Chicago, Los Angeles (LA), New York City (NYC), Philadelphia, and Phoenix
using police call volume data from January 1st, 2018, through Dec 31st, 2020.

Methods: The stay-at-home orders were generally instituted for most US states in the second half of March 2020.
We used the call volume for the pre-COVID-19 period (Jan. 2018 to Feb. 2020) to model a forecast against the stay-at-
home order period (Mar. - May 2020) and the period after lifting the order (June — Dec. 2020) using the interrupted
autoregressive integrated moving average (ARIMA) time series model.

Results: During the stay-at-home order, increases in mean DV calls relative to pre-COVID-19 were observed in
Chicago (47.8%), Phoenix (18.4%), NYC (3.5%), and LA (3.4%), but a decrease in Philadelphia (-4.9%). After lifting the
stay-at-home order, changes in mean calls relative to pre-COVID-19 remained elevated in Chicago, slightly elevated in
Phoenix, and returned to baseline in NYC and LA.

Conclusion: Results suggest that the stay-at-home orders may have contributed to an increase in DV calls in some
cities (Phoenix, and to a smaller extent LA, NYC), but the increase seen in Chicago (and to some extent Phoenix) per-
sisted beyond the stay-at-home order and therefore may not be attributable to the stay-at-home orders. Additional
studies are needed to help explain why the association between stay-at-home orders and DV police call volume
seems to only appear in some locations.
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Introduction

Domestic violence (DV) generally refers to various types
of violence (emotional, psychological, physical, and sex-
ual) in the family or household, such as intimate part-
ner violence (IPV), child abuse, and violence against any
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household member [1]. DV is a widespread issue in the
United States, affecting an estimated 10 million individ-
uals annually, with one in four women and one in nine
men victims [2]. In response to the spread of COVID-19
in 2020, countries announced stay-at-home orders and
closed schools and businesses. Key risk factors for DV,
including job loss, school closures, and business closures,
were present with lockdown conditions [3]. Unemploy-
ment rates in April of 2020 spiked to the highest level
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recorded in the United States since the Great Depression
of the 1930s [4]. An environment of civil and economic
unrest has previously increased DV incidence. For exam-
ple, unemployment and economic hardship following
the Great Recession of 2008 to 2009 were positively cor-
related with abusive behavior [5]. There was an associa-
tion between hardship and men’s violent and controlling
behavior toward their wives and partners [5].

The stay-at-home orders also affected mental health
(heightened risk of depression, anxiety, stress-related dis-
orders, and anger), which may impact domestic violence
[6]. A study of Australian women in a cohabiting rela-
tionship reported an association between the COVID-
19 pandemic and increased risk of relationship violence
likely resulting from a combination of economic stress
and social isolation [7]. Social isolation through stay-at-
home orders could likely increase the time victims spend
with abusers of DV [8].

Not surprisingly then, some studies suggest the
COVID-19 pandemic increased DV; however, results
are not uniform across cities and countries. A system-
atic review of DV during the pandemic period showed
eight studies with decreased rates of DV, and 29 studies
with increased rates of DV, with an average increase of
6-7% compared with previous years [9]. For example,
in one study across 14 cities in the US, DV police calls
increased by 7.5% during March through May of 2020,
with effects concentrated during the first five weeks after
social distancing began [10]. Another study reported an
average 5% increase in DV incidence across 35 US cities
from March to May 2020 [11]. A survey making use of a
list randomization experiment reported an 8.3% increase
in DV in Peru [12]. A study in Atlanta, however, showed
increased rates of DV crimes in 2020 but those increases
were highest in January of 2020, before the pandemic
began [13]. In Ottawa, Ontario, there were decreases in
emergency department visits for domestic and sexual
violence during the early stages of the pandemic [14].

Collectively there are suggestions of increased risk of
domestic violence, but results are not consistent across
different locations. We sought to complement the exist-
ing studies by characterizing changes in DV trends in US
cities of Chicago, Los Angeles, New York, Philadelphia,
and Phoenix using police call volume data.

Methods

DV-related calls to the police make up the single largest
category of calls for service, accounting for 15 to more
than 50% of all calls [15]. We retrieved calls-for-service
data from five major cities in the United States with pub-
licly available DV call police data: Los Angeles (LA), CA,
Chicago, IL, New York City (NYC), NY, Philadelphia,
PA, and Phoenix, AZ. The obtained data were publicly

Page 2 of 6

released as part of the Police Data Initiative via the Free-
dom of Information Act (FOIA). Our analysis includes
monthly DV calls-for-service from January 2018 through
Dec 2020 in all five cities. Calls-for-service included in
the monthly totals were those coded as DV-related by
each city. The annual estimated residential population of
the cities from 2018 to 2020 was retrieved from United
States census bureau data to calculate the rate of calls per
1000 residents for each year. Confidence interval (95%CI)
was estimated for changes and percentage changes in
calls based on stay-at-home order for each city using the
CI for a difference between means [16] and exact bino-
mial CI for proportion [17].

This is an ecological time series study using the call
volume for the pre-COVID-19 period (Jan. 2018 to Feb.
2020) to model a forecast against the stay-at-home order
period (Mar. - May 2020) and the period after lifting the
order (June — Dec 2020) using the interrupted autore-
gressive integrated moving average (ARIMA) time series
model (using SPSS; version 28.0). We specified a season-
ality trend, and an autoregressive component dependent
on the previous month’s value. This analysis was intended
to quantify and visualize changes in volume of calls-for-
service coded as DV in relation to stay-at-home orders
and subsequent events during the COVID-19 pandemic
within each city. We limited this to a within-city analysis,
as opposed to a between-city analysis because of uniden-
tified confounding factors such as social, demographic,
and economic differences between cities.

Results

In 2018 and 2019, New York City had the highest abso-
lute mean monthly number of DV calls received by police
(more than 15,500), while Chicago had the highest num-
ber of calls adjusted for the population (est. 4.6 calls per
1000 residents). In 2020, there was a relative increase
in the rate of DV-related calls in Chicago (2.0 more
calls/1000 residents) and Phoenix (0.2 more calls/1000
residents) but no significant increase in the other cities
(Table 1).

The stay-at-home orders were generally instituted
for most states in the country between March and May
2020. Therefore, event periods for the comparison with
the forecast from the interrupted time-series analysis
were specified at March and June 2020 for the stay-at-
home order and lifting of order, respectively. During the
stay-at-home order, increases in mean monthly DV calls
relative to pre-COVID-19 were observed in Chicago
(47.8%), Phoenix (18.4%), NYC (3.5%), and LA (3.4%), but
a decrease in Philadelphia (-4.9%) (Table 2; Fig. 1). Differ-
ences were statistically significant in Chicago and Phoe-
nix. After lifting the stay-at-home order, changes in mean
calls relative to pre-COVID-19 increased by another 2.6%
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Table 1 Descriptive analysis of monthly DV calls in each city: 2018-2020
Cities 2018 2019 2020

Mean (SD) Rate of calls 95% ClI Mean (SD)  Rate of calls 95% Cl Mean (SD) Rate of calls 95% ClI

monthly calls per 1000 monthly per 1000 monthly calls per 1000

residents calls residents residents

New York 15,981 (679) 1.90 (1.85,1.95) 15,649 (741) 1.89 (1.84,1.96) 15,760 (788) 1.79 (1.74,1.86)
Chicago 12,667 (1382) 471 (4 37,5. 03) 12,182 (955) 4.51 (4.28,4. 72) 18,079 (1822) 6.62 (6.18,7.02)
Phoenix 1637 (102) 1.00 (0.96,1.04) 1741 (98) 1.01 (0.96,1.04) 1974 (139) 1.18 (1.15,1.25)
Los Angeles 2338 (144) 0.59 (0.58, 0. 62) 2245 (146) 0.59 (0.58, 0. 62) 2253 (145) 0.59 (0.58,0.62)
Philadelphia 855 (80) 0.50 (0.47,0.53) 893 (77) 0.60 (0.58,0.63) 880 (68) 0.58 (0.57,0.63)

Note: Annual estimated population retrieved from the United States census bureau (https://www.census.gov/) [18]

in Chicago to 50.4%, suggesting that the increase in Chi-
cago may not be attributable to the stay-at-home order.
Of note in Fig. 1, Chicago also saw increases in DV calls
early in 2020 prior to the pandemic, also suggesting that
increases in Chicago may not be attributed to COVID-
19 or stay-at-home orders. However, in Phoenix, NYC,
and LA, the number of DV calls moved closer to pre-
COVID-19 levels, suggesting a possible impact of the
stay-at-home order in those cities, followed be a return
toward baseline after the stay-at-home order ended
(Table 2).

Discussion

Stay-at-home orders and economic downturns can affect
communities and have devastating impacts beyond the
grief caused by the pandemic. DV is one such possible
unintended cost. In comparison with the pre-COVID-19
period, there were increases in DV police calls in Chi-
cago, Phoenix, NYC, and LA, but not in Philadelphia
during the stay-at-home period. Results were statisti-
cally significant in Chicago and Phoenix. However, after
accounting for increases in calls in the period after the
stay-at-home order was lifted, we see a net increase of
within 3-8% in DV calls during the stay-at-home period
in NYC, LA, and Phoenix; a decrease in DV calls in Phila-
delphia, and no net increase in DV calls in Chicago just
during the stay-at-home period. We interpret our results
as partially consistent with other studies on COVID-19
stay-at-home orders and DV which report an increase
in DV by 5-7% [9, 11]. We unfortunately are unable to
explain why the changes in DV call volume are not con-
sistent across cities; these inconsistencies across loca-
tions are in line with previous studies [9].

Our study has several limitations that limit our inter-
pretation of findings. The nature of DV can make
reporting difficult. It is estimated that domestic abuse is
reported only 2.5-15% of the time [19]. There are many
reasons that reporting DV can be difficult; for exam-
ple, some victims may experience financial barriers,

intimidation, or isolation that prevent them from report-
ing their abuse. As a result of the pandemic and stay-at-
home orders, more neighbors and community members
were at home, and they may have heard instances of DV
or become more aware of DV in their communities as
they were spending more time at home. For example, in
one study, increases in DV calls for service were more
dramatic in areas with high population density [20]. The
nature of reporting will be dependent on the victims’
environment and circumstances during the pandemic
[21] and therefore interpretation of changes in DV calls
over time may reflect social circumstances beyond only
an increase in DV.

We therefore cannot directly link factors such as eco-
nomic downturns or isolation as a cause for the increase
in calls for service in this study. However, previous stud-
ies have suggested a link between increased DV, eco-
nomic stress, and social isolation [11, 22, 23]. A survey
conducted in Canada reported that inability to meet
financial obligations and maintain social ties significantly
increases family stress and DV [21]. Of note, an increase
in reported DV incidents during sheltering in place order
during the COVID-19 pandemic in some US cities has
been reported to be driven by households without prior
history of DV [10].

The source of our data on DV, police calls for report,
merits discussion. In some instances, DV calls-for-ser-
vice are reported by third-party members, some calls do
not warrant police response, and some calls may be false
reports. Finally, the severity of situations warranting calls
is not captured in the call for services data. Not all DV
calls are substantiated, and not all DV is reported; thus,
a limitation is the use of call for services as the primary
data source. In addition, we used census data to estimate
the underlying population when calculating rates of DV
reports, yet we know that the population shifted during
the pandemic, up to 10% in some cities, with many wealth-
ier individuals relocating out of urban areas. However, we
do not know the extent to which those who relocated were


https://www.census.gov/

Babalola et al. BMC Public Health

(2022) 22:2455

Page 4 of 6

20000
18000
16000
14000
12000
10000
8000
6000
4000

2000

25000

20000

15000

10000

5000

2500

2000

Monthly DV calls

1000

500

3000

e Observed === Forecast

New York

VT A

Chicago

-
-
e ccccca—-

Phoenix

\/5_\/\/\/\//\/\_—/:-\_—_{_5./_:

Los Angeles

2500 -
~-= -
2000

1500

1000

500

1200

1000

Philadelphia

- -
800

600

400

200

Jan-18
Feb-18

Mar-18

Apr-18

May-18

Jun-18

Jul-18
Aug-18

Sep-18

Oct-18
Nov-18

Dec-18

Jan-19

A O o o000 00 0 00 0 0 0 0 o0 O o o
TV R A B I O L I I I
L L L >c 5 way 2oL L S5 wayg >0
0o 8 28 532 35 90 096508 2 x5 3359 oo
L s <3S S LT w0 z0-Suw =<3 = I »w O =z0

Note: “Forecast”: estimated DV-related calls if COVID-19 had not occurred.
Fig. 1 Monthly DV calls for each city: observed data and time series forecast.
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Table 2 Comparative analysis of DV calls pre-COVID-19, during stay-at-home order, and lifting of order

Cities Mean Monthly DV calls Changesincalls  95% Cl of %Changesin calls  95% Cl of %
changesin changesin
Pre-COVID-19 CoviD-19  (Cq) calls [%Cc =(Cc /P) *100]  calls
(Jan 2018 - Feb 2020) [P] [L] [Cc=L-P]
Stay-at-home order (Mar 2020)
New York 15,815 16,365 550 (-403, 1503) 348 (3.20,3.77)
Chicago 12,425 18,368 5943 (4151,7735) 47.83 (46.95,48.71)
Phoenix 1793 2123 330 (191, 469) 18.40 (16.64,20.28)
Los Angeles 2292 2369 77 (-114, 268) 336 (2.66,4.18)
Philadelphia 874 831 -43 (-141,55) -4.92 (-3.58,-6.57)
Stay-at-home order lifted (Jun 2020)
New York 15,815 15,709 -106 (-842,630) -0.67 (-0.55,-0.81)
Chicago 12,425 18,693 6268 (4775,7761) 50.45 (49.56, 51.33)
Phoenix 1793 1972 179 (72,287) 9.98 (8.63,11.46)
Los Angeles 2292 2252 -40 (=196, 116) -1.75 (-1.25,-2.37)
Philadelphia 874 906 32 (-45,109) 3.66 (2.52,5.13)

Cc=Changes in calls relative to pre-COVID-19, %Cc =Percentage change relative to pre-COVID-19

experiencing domestic violence so the impact of this popu-
lation shift on our study is not simple to discern. Despite
these limitations, these findings suggest that along with
significant rates of psychological distress [24] as well as
increasing reports of substance withdrawal emergencies
and death [25], DV perpetration and victimization were
also impacted by the social isolation brought about by the
pandemic, although unevenly across cities.

Conclusion

It is imperative that public health practitioners and poli-
cymakers develop protocols to better reach out to iso-
lated vulnerable individuals, especially during times of
social isolation. Capturing intimate partner violence and
family violence data is essential to support men, women,
children, and families affected by violence. DV-related
data could provide information on which interventions
can be adopted to reduce future DV incidence. Financial
hardships and stress coupled with school closures and
stay-at-home orders can have drastic effects on families
and childhood development. Public health officials, as
well as policymakers and police services, need to consider
intervention strategies and resources that can be utilized
in unforeseen adverse periods such as pandemics.

Acknowledgements
Not applicable.

Authors’ contributions

TB, MD, AH & JM conceptualized the study design and drafted the manuscript.
TB & JM analyzed and interpreted the data. TC, RK, AH, RM & DH reviewed and
contributed to the manuscript write-up. All authors read and approved the
final manuscript.

Funding
None.

Availability of data and materials

Datasets used for this study are publicly available DV call police data. We con-
tacted each police department in Chicago, Los Angeles, New York City, Phila-
delphia, and Phoenix to request and gain access to their data; in some cases,
freedom of information act paperwork was required and was submitted.
Chicago: https://home.chicagopolice.org/statistics-data/data-requests/.

Los Angeles: https://www.lapdonline.org/statistical-data/.

New York City: https://www.nyc.gov/site/nypd/stats/crime-statistics/crime-stati
stics-landing.page.

Philadelphia: https://www.phillypolice.com/crime-maps-stats/.

Phoenix: https://www.phoenixopendata.com/organization/police-department.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

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

Author details

'Program in Public Health, Stony Brook University, Stony Brook, NY, USA.
2Pomona College, Claremont, CA, USA. *Westhampton Beach Senior High
School, Westhampton Beach, NY, USA. *School of Social Welfare, Stony Brook
University, Stony Brook, NY, USA. >School of Medicine, Stony Brook University,
Stony Brook, NY, USA. ®Centre for Gender and Sexual Minority Health, Dalla
Lana School of Public Health, University of Toronto, Toronto ON, Canada.

Received: 26 May 2022 Accepted: 19 December 2022
Published online: 29 December 2022

References

1. World Health Organization. Understanding and addressing violence
against women: intimate partner violence. World Health Organization;
2012. Available at: https://apps.who.int/iris/bitstream/handle/10665/
77432/7sequence=1. Accessed 20 Oct 2022.

Huecker MR, King KC, Jordan GA, et al. Domestic Violence. [updated 2022
Sep 9]. In: Statpearls. StatPearls Publishing. https://www.ncbi.nlm.nih.
gov/books/NBK499891


https://home.chicagopolice.org/statistics-data/data-requests/
https://www.lapdonline.org/statistical-data/
https://www.nyc.gov/site/nypd/stats/crime-statistics/crime-statistics-landing.page
https://www.nyc.gov/site/nypd/stats/crime-statistics/crime-statistics-landing.page
https://www.phillypolice.com/crime-maps-stats/
https://www.phoenixopendata.com/organization/police-department
https://apps.who.int/iris/bitstream/handle/10665/77432/?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/77432/?sequence=1
https://www.ncbi.nlm.nih.gov/books/NBK499891
https://www.ncbi.nlm.nih.gov/books/NBK499891

Babalola et al. BMC Public Health

20.

21

22.

23.

24.

25.

(2022) 22:2455

Moreira DN, Pinto da Costa, M. The impact of the COVID-19 pandemic on the
precipitation of intimate partner violence. Int J Law Psychiatry. 2020;71:101606.
Petrosky-Nadeau N, Valletta R. An Unemployment Crisis after the Onset
of COVID-19. 2020. 2020-2032. Available at: https://www.frbsf.org/econo
mic-research/files/el2020-12.pdf. Accessed 26 Apr 2022.

Schneider D, Harknett K, McLanahan S. Intimate Partner violence in the
great recession. Demography. 2016;53(2):471-505.

Henssler J, Stock F, van Bohemen J, Walter H, Heinz A, Brandt L. Mental
health effects of infection containment strategies: quarantine and
isolation—a systematic review and meta-analysis. Eur Arch Psychiatry
Clin NeuroSci. 2020;,271(2):223-34.

Morgan A, Boxall H. Social isolation, time spent at home, financial stress
and domestic violence during the COVID-19 pandemic. Trends and Issues
in crime and criminal justice. 2020,609:1-18.

Hang H, Aroean L, Chen Z. Building emotional attaching during COVID-
19. Ann Tour Res. 2020;83:103006.

Piquero AR, Jennings WG, Jemison E, Kaukinen C, Knaul FM. Domestic
violence during the COVID-19 pandemic - evidence from a systematic
review and meta-analysis. J Criminal Justice. 2021,74:101806.

Leslie E, Wilson R. Sheltering in place and domestic violence: evidence
from calls for service during COVID-19. J Public Econ. 2020;189:104241.

. Hsu L-C, Henke A. COVID-19, staying at home, and domestic violence. Rev

Econ Househ. 2021;19(1):145-55.

Porter C, Favara M, Sdnchez A, Scott D. The impact of COVID-19 lock-
downs on physical domestic violence: evidence from a list randomization
experiment. SSM-population health. 2021;14:100792.

Evans DP, Hawk SR, Ripkey CE. Domestic violence in Atlanta, Georgia
before and during COVID-19. Violence and gender. 2021;8(3):140-7.
Muldoon KA, Denize KM, Talarico R, Fell DB, Sobiesiak A, Heimerl M,
Sampsel K. COVID-19 pandemic and violence: rising risks and decreasing
urgent care-seeking for sexual assault and domestic violence survivors.
BMC Med. 2021;19(1):1-9.

Klein AR. Practical implications of current domestic violence research:

for law enforcement, prosecutors and judges. Washington, DC: Office of
Justice Programs, US Department of Justice; 2009.

Thangjai W, Niwitpong S, Niwitpong SA. Confidence intervals for mean
and difference of means of normal distributions with unknown coef-
ficients of variation. Mathematics. 2017;5(3):39.

Morisette JT, Khorram S. Exact binomial confidence interval for proportions.
Photogrammetric engineering and remote sensing. 1998,64(4):281-2.
United states census bereau. America community survey 5-years Data,
2009-2020. 2021. Available at: https://www.census.gov/data/developers/
data-sets/acs-5yearhtml. Accessed 26 Apr 2022.

Jansen HA, Watts C, Ellsberg M, Heise L, Garcia-Moreno C. Interviewer
training in the WHO multi-country study on women'’s health and domes-
tic violence. Violence Against Women. 2004;10(7):831-49.

Ivandic R, Kirchmaier T, Linton B. Changing patterns of domestic abuse
during Covid-19 lockdown. 2020. Available at: http://eprints.Ise.ac.uk/
108483/1/dp1729.pdf. Accessed 26 Apr 2022.

Perez-Vincent SM, Carreras E, Gibbons MA, Murphy TE, Rossi MA Covid-19
lockdowns and domestic violence. Inter-American Development Bank:
Washington, DC, USA, 2020. https://www.iassw-aiets.org/wp-content/
uploads/2021/01/COVID-19-Lockdowns-and-Domestic-Violence-Evide
nce-from-Two-Studies-in-Argentina.pdf. Accessed 26 Apr 2022.

Beland L-P, Brodeur A, Haddad J, Mikola D. Covid-19, family stress and
domestic violence: Remote work, isolation and bargaining power, 2020.
Available at: https://doi.org/10.2139/s5rn.3627031. Accessed 26 Apr 2022.
Zhu'Y, Xie J, Yu Y. Effect of home isolation on domestic violence and divorce
in China during COVID-19 pandemic. Psychiatry Res. 2021;306:114234.
Wang H, et al. The psychological distress and coping styles in the early stages
of the 2019 coronavirus disease (COVID-19) epidemic in the general mainland
chinese population: a web-based survey. PLoS ONE. 2020;15(5):€0233410.
Dubey S, et al. Psychosocial impact of COVID-19. Diabetes Metab Syn-
drome Clin Res Rev. 2020;14(5):779-88.

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

Page 6 of 6

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

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

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

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.frbsf.org/economic-research/files/el2020-12.pdf
https://www.frbsf.org/economic-research/files/el2020-12.pdf
https://www.census.gov/data/developers/data-sets/acs-5year.html
https://www.census.gov/data/developers/data-sets/acs-5year.html
http://eprints.lse.ac.uk/108483/1/dp1729.pdf
http://eprints.lse.ac.uk/108483/1/dp1729.pdf
https://www.iassw-aiets.org/wp-content/uploads/2021/01/COVID-19-Lockdowns-and-Domestic-Violence-Evidence-from-Two-Studies-in-Argentina.pdf
https://www.iassw-aiets.org/wp-content/uploads/2021/01/COVID-19-Lockdowns-and-Domestic-Violence-Evidence-from-Two-Studies-in-Argentina.pdf
https://www.iassw-aiets.org/wp-content/uploads/2021/01/COVID-19-Lockdowns-and-Domestic-Violence-Evidence-from-Two-Studies-in-Argentina.pdf
https://doi.org/10.2139/ssrn.3627031

	Domestic violence calls for police service in five US cities during the COVID-19 pandemic of 2020
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References


