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ARTICLE INFO ABSTRACT

Keywords: Objective: This study examined the impact of COVID-19 on police reactive and proactive activities in Houston,
COVID-19 Texas. Seven types of police officer reactivity and three distinct categories of proactivity were examined.
Proactivity

Methods: Weekly calls for service data from January 1, 2018-December 31, 2020 were analyzed through inter-
rupted time series using ARIMA models.

Results: Police responses to property, traffic-related activities, and service-related calls all decreased when
compared to previous years. A significant increase was observed for violent crime calls. Self-initiated activities
performed by specialized crime units significantly decreased, but there was a significant increase in self-initiated
patrol. Activities performed by a specialized response unit initially increased, but then went back to pre-
pandemic levels following the death of George Floyd.

Conclusions: Observed decreases in reactivity may be attributed to changes in citizens’ routine activities. COVID-
19 was associated with increased demands for police responses to violence, consistent with extant research. A
unique contribution of this study was the incorporation of officer proactivity. Changes to proactive patrol could
also be attributed to changes in the routine activities of citizens. This study adds to the growing body of literature
examining the impact of COVID-19 on police services.

Calls for service
Routine activities
Interrupted time series

1. Introduction

Policing has been affected in a myriad of ways by the COVID-19
pandemic. Early on, police officers were considered “essential,”
similar to other frontline workers and public servants, requiring
continued service to their respective communities. Throughout the
pandemic, officers continued to work at an increased risk of exposure to
the virus (Bates, 2020; International Association of Chiefs of Police
[TACP], 2020). Departments often experienced personnel shortages as
officers contracted the virus and needed to quarantine (Schuppe, 2020).
Officers may have also been tasked with enforcing social distancing
guidelines and mandates while altering arrest strategies (Barba, 2020;
Garcia, 2020; Mccullough, 2020; Montgomery, 2020; Sandoval, 2020).
As a result, the pandemic required changes to police operating policies
(Maskaly, Ivkovic, & Neyroud, 2021) and, perhaps, a more “precau-
tionary” approach to police activities (Nix, Ivanov, & Pickett, 2021, p.
546).

Two areas of police work that have received attention in relation to
the pandemic are calls for service (CFS) and proactive police activities.
Several studies have examined changes to CFS patterns either for spe-
cific call types (Demir & Park, 2021; Koziarski, 2021; Lersch, 2020;
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Miller, Segal, & Spencer, 2021; Nix & Richards, 2021) or more generally
across multiple call types and/or jurisdictions (Ashby, 2020; Dai, Xia, &
Han, 2021; Mohler et al., 2020; White, Orosco, & Terpstra, 2022).
Collectively, the results indicate that CFS trends have not been uniform,
with variation observed between cities or call type (e.g., Ashby, 2020).
While surveys of law enforcement executives have noted changes in
proactive policing activities (Lum, Maupin, & Stoltz, 2020a, 2020b;
Maskaly et al., 2021), empirical investigations have yet to examine how
activities other than aggregate officer-initiated activities or traffic stops
specifically have been impacted (see Ashby, 2020; Mohler et al., 2020;
White et al., 2022). As such, it is important that police activities continue
to be explored across diverse jurisdictions to help inform local police
leaders, practitioners, and the public about the potential impact of the
pandemic on police operations.

The current inquiry adds to the body of knowledge in this area by
exploring potential changes to both reactive and proactive officer ac-
tivities brought on by the pandemic using CFS data from Houston, Texas
collected from January 1, 2018 through December 31, 2020. This study
is informed by routine activity theory and perspectives on proactive
policing. Trends are examined for seven different call types: violent
crime, property offenses, disorder incidents, suspicious incidents, traffic-
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related activities, service-related activities, and non-crime events. In
doing so, observed trends can be compared to the other large jurisdic-
tions to further our understanding of how the pandemic has impacted
demands for police services (e.g., Ashby, 2020). We also examine trends
in officer proactivity through officer-initiated activities identified in the
CFS data performed by three units: patrol, specialized crime investiga-
tion units, and the department’s specialized response unit. This provides
a unique look into how COVID-19 may have influenced officer-initiated
activities.

2. Literature review
2.1. The impact of COVID-19 on police activities

Law enforcement executives have noted the impact of the pandemic
on police activities. Based on survey data collected from 989 US and
Canadian executive officers who are members of the IACP, Lum et al.
(2020a) noted several reported changes in police operations during the
initial months of the pandemic. By March 23, 2020, 43% of responding
agencies stopped or significantly changed their responses to CFS, 57%
reported a decline in CFS, 61% implemented policies to reduce proactive
stops, and 73% limited community policing activities. As of May 10,
2020, a second survey wave indicated that 53% of the responding
agencies continued to have policies that limited proactivity, and 64%
were still limiting community-oriented policing activities—both slight
decreases from wave 1 (Lum, Maupin, & Stoltz, 2020b).

Additionally, Maskdly et al. (2021) collected survey data from police
executives in 27 countries around the world to assess the effects of
COVID-19 on police organizations and activities. Their findings indi-
cated that, by summer 2020, responding organizations experienced at
least some changes to problem-solving or community policing activities
(83%), patrol strategies (78.3%), traffic stops (68.2%), officer-initiated
activities (60.9%), special operations teams’ activities (54.1%),
handling CFS (43.4%), and use of tactical teams (34.8%). Collectively,
these results demonstrate that routine police activities have been
impacted by the COVID-19 pandemic. Such changes have also led to
empirical investigations of how police activities have changed since the
start of the pandemic.

2.2. Effects on reactive policing: calls for service

Responding to CFS is a significant component of officers’ daily ac-
tivities and an important duty of law enforcement agencies. In this re-
gard, CFS represent citizen demand for police services (Ashby, 2020).
Emerging research has shown interest in the relationship between CFS
and COVID-19. To date, there have been two types of investigations into
CFS changes. One line of research has focused attention on specific types
of calls, especially calls for mental health issues and domestic violence.

For example, Lersch (2020) examined the rate and distribution of
mental health-related calls in Detroit, Michigan over a two-month
period at the start of the pandemic. In comparison to the same time
periods in previous years, 911 calls for mental health issues were less
frequent during the first months of the pandemic. Furthermore, the
geographic distribution of mental health-related calls was more evenly
spread throughout the city during COVID-19 (Lersch, 2020). Koziarski
(2021) focused on CFS involving persons with a perceived mental illness
in Barrie, Ontario, Canada. Results from the time series analyses indi-
cated that COVID-19 had a delayed impact on mental health-related
calls, with significant increases observed beginning in October 2020.

Domestic violence calls have also received significant empirical
attention since the emergence of COVID-19. Much of the prior research
suggests an increase in domestic violence CFS or reported incidents at
the beginning of the pandemic (Demir & Park, 2021; Leslie & Wilson,
2020; Miller et al., 2021; Nix & Richards, 2021; Piquero et al., 2020)
with some support for overall increases throughout most of 2020 when
compared to previous years (Richards, Nix, Mourtgos, & Adams, 2021).
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As stay at home orders were lifted, some research has also observed
subsequent declines in domestic violence CFS after initial increases (Nix
& Richards, 2021).

A second line of research has examined COVID-19’s impact on CFS
more broadly. White et al. (2022) found that aggregate, citizen-initiated
CFS weekly averages post-pandemic declined by approximately 22%
from pre-pandemic levels in Tempe, Arizona. Other studies have
examined CFS trends by call types. Dai et al. (2021) examined CFS in
China for domestic violence, traffic-related issues, crimes, disputes,
public security, and other call types through June 2020. Their results
suggested strict, mandatory lockdowns implemented due to COVID-19
affected the overall numbers of weekly calls, but different call types
varied in how they were impacted. There were significant increases for
the categories of domestic violence, other, and public security, but sig-
nificant decreases in dispute, crime, and traffic-related CFS (Dai et al.,
2021).

Mohler et al. (2020) examined changes across vandalism, burglary,
vehicle theft, domestic violence, assault, and robbery calls in Indian-
apolis and Los Angeles over the first month of the pandemic when
shelter in place orders were first implemented. In Los Angeles, burglary
calls had significantly decreased while vehicle thefts had increased since
the pre-pandemic observation period. Both cities saw significant in-
creases in domestic violence calls and decreases in robbery calls. Neither
city saw significant changes to assaults or vandalism calls.

Finally, Ashby (2020) examined data from January 1, 2016 to May
10, 2020 for ten of the largest U.S. cities to determine if there were
changes in service calls after the start of the pandemic. ARIMA models
were used to forecast weekly total call count frequencies as well as
weekly call counts broken down across 18 different call types. The fre-
quency of total CFS was estimated to be significantly below what was
forecasted for the model for multiple consecutive weeks after pandemic
lockdowns occurred in six of ten cities. Three of the remaining four cities
also saw non-significant decreases in total call counts. New Orleans saw
an initial decrease, followed by a two-week spike in calls, then another
decrease. In terms of specific call types, crime-related CFS did not
deviate from expected frequencies. Domestic violence calls increased in
three cities, decreased in one city, and were in the expected ranges in
three cities. Disturbance calls increased in four cities but remained the
same in six cities. Drug-related calls were lower than expected in two
cities. Finally, traffic-related calls saw an initial decrease, but then
slowly increased in later weeks of the study period (Ashby, 2020).

2.3. Proactive policing: officer-initiated activities

In the current landscape of policing, there is support for increased
police proactivity (Lum, Koper, Wu, Johnson, & Stoltz, 2020; National
Academy of Sciences [NAS], 2018; Weisburd & Eck, 2004). Evaluations
of specific proactive policing strategies, such as targeting hotspots,
focused deterrence, problem-oriented policing, and community
policing, have generally found crime reduction or community satisfac-
tion benefits (Braga, Turchan, Papachristos, & Hureau, 2019; Braga,
Weisburd, & Turchan, 2018; Gill, Weisburd, Telep, Vitter, & Bennett,
2014; Hinkle, Weisburd, Telep, & Petersen, 2020; NAS, 2018). With that
said, recent research has also noted a discrepancy between the imple-
mentation of specific proactive strategies and the types of proactivity
police officers routinely engage in, namely officer-initiated activities
conducted as a part of general patrol or traffic stops (Lum, Koper, et al.,
2020).

Research on proactivity in policing suggests certain types of officer
proactivity yield positive outcomes related to crime prevention and
police-community relationships (see Lum, Koper, et al., 2020; NAS,
2018). Existing evidence suggests proactive activities may have been
impacted as police adopted precautionary policing strategies. Precau-
tionary policing led officers to scale down their self-initiated activities
and reduce arrests for misdemeanor offenses (Nix et al., 2021). Surveys
of chief executives and leaders within law enforcement agencies
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demonstrated that most departments altered their approaches to pro-
active policing by limiting proactive traffic stops, directed patrols or
extra patrols, and self-initiated activities (Lum, Maupin, & Stoltz, 2020a;
Maskaly et al., 2021). In this regard, COVID-19 likely altered de-
partments’ operational strategies for proactively addressing crime and
crime-related issues.

There is reason to believe that officer-initiated activity has been
impacted by the COVID-19 pandemic (see Lum, Koper, et al., 2020; Lum,
Maupin, & Stoltz, 2020a; Maskaly et al., 2021; Nix et al., 2021). Less
research, however, has been conducted focusing on how officer-initiated
activities changed after the pandemic began. Some CFS research
controlled for officer-initiated activities (Ashby, 2020) in their analyses
for specific cities. Both Ashby (2020) and Mohler et al. (2020) examined
changes in self-initiated traffic stop trends and found that self-initiated
traffic stops significantly decreased during the initial months of the
pandemic. White et al. (2022) found that aggregate officer-initiated CFS
significantly decreased in Tempe, Arizona after the onset of COVID-19.

2.4. Police activities and the death of George Floyd

Approximately 10 weeks after the onset of COVID-19 in the U.S., the
murder of George Floyd also had a significant impact on policing. While
George Floyd’s death and subsequent national reform efforts have
changed the policing landscape (see White et al., 2022), research on the
impact of this incident on police activities is only currently emerging.
Research on a similar topic—the “Ferguson Effect”—does provide
insight as to how George Floyd’s death could impact police activities.
There is some empirical support suggesting that officers may be less
willing to be proactive (Deuchar, Fallik, & Crichlow, 2019) and, to a
lesser extent, engage in community partnerships (Wolfe & Nix, 2016)
because of such circumstances.’

Initial research on the impact of George Floyd’s death has led to
different conclusions. Demir and Park (2021) found that Black Lives
Matter protests resulting from George Floyd’s death did not lead to a
change in assault CFS in Burlington, Vermont. On the other hand, there
was a significant increase in reported firearm incidents after Floyd’s
death in Minneapolis, Minnesota, but not in two Midwestern cities used
as comparison sites (Boehme, Kaminski, & Nolan, 2022). Another recent
study found that citizen cooperation and engagement with police
(measured as the ratio of citizen CFS relative to ShotSpotter gunshot
detections) significantly decreased after George Floyd’s murder across
eight U.S. cities (Ang, Bencsik, Bruhn, & Derenoncourt, 2021).

In one of the only studies on the joint effect of COVID-19 and the
George Floyd incident on police activities to date, White et al. (2022)
found that both aggregate officer-initiated CFS declined after the onset
of the pandemic and then again after the Floyd incident. Although the
officer-initiated calls eventually returned to pre-pandemic levels in
November 2020, the observed trend led to the conclusion that the initial
declines were “evidence of an interactive effect between the pandemic
and George Floyd’s death” (White et al., 2022, p. 20). Collectively, the
results from each of these studies suggests the need to account for
George Floyd’s death when examining the impact of COVID-19 on police
activities, especially for CFS related to violence or for jurisdictions
directly affected by the incident. This is applicable to the current in-
quiry, given that George Floyd had direct ties to the study site.

2.5. Theoretical framework

Cohen and Felson’s (1979) routine activity theory is an opportunity
theory that posits for crime to occur, the convergence of a motivated

1 While Wolfe and Nix (2016) found that the negative publicity surrounding
the police was associated with a decrease in officer willingness to engage in
community partnerships, the effect became non-significant once perceptions of
organizational justice and self-legitimacy were accounted for.
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offender, a suitable target, and the absence of a capable guardian in time
and space is necessary (Cohen & Felson, 1979; Lilly, Cullen, & Ball,
2019). Societal changes in routine activities affect the likelihood of these
factors converging (Cohen & Felson, 1979). Previously, researchers have
examined the impact of other exceptional events on civilian routine
activities and the demand for police services (see Decker, Varano, &
Greene, 2007; LeBeau, 2002). During the COVID-19 pandemic, major
societal changes occurred, and civilian routine activities were dramati-
cally altered. With more people staying home because of school and non-
essential business closures and remote work options, opportunities for
crime shifted as target suitability changed (Dai et al., 2021; Hodgkinson
& Andresen, 2020). As a result, police officer activities and the demand
for police services were affected by changes in individual routine ac-
tivities and behavioral patterns (Cohen & Felson, 1979; Nix & Richards,
2021). Routine activity theory and existing research suggest that crime,
as well as CFS, are products of individual routine activities (Cohen &
Felson, 1979; Decker et al., 2007; LeBeau, 2002; Nix & Richards, 2021).
Applying a routine activity theoretical lens to the COVID-19 pandemic
and police officer activities in the city of Houston, certain types of CFS
may have increased while others may have decreased due to changes in
individual behavior, thereby impacting the demand for police services.
For example, one may expect fewer CFS for residential burglaries or
property offenses as capable guardians were more likely to be present,
reducing target suitability. As travel was limited to essential activities, it
is reasonable to suspect that traffic-related CFS decreased.

In sum, as COVID-19 emerged, there were significant changes to
civilian routine activities. This study examines how these changes have
not only impacted the public demand for police services and the types of
CFS officers received, but also the proactive activities officers engaged in
as their interactions with the public were altered. Recent research has
also examined the impact of COVID-19 on CFS using a routine activity
theoretical framework (see Dai et al., 2021; Demir & Park, 2021;
Hodgkinson & Andresen, 2020; Nix & Richards, 2021; White et al.,
2022).

2.6. Current study

Despite the mounting research related to COVID-19 and police ac-
tivities, there remain several gaps in the current body of literature. First,
there is a lack of focus on proactivity and self-initiated activities—a
salient aspect of policing. Second, several studies on CFS changes were
published shortly after the emergence of COVID-19 and were unable to
account for long-term trends and potential impacts outside of a few
weeks or months. Lastly, results across studies suggest substantial vari-
ation in the effect of COVID-19 on police activities. Studies have noted
differences in either perceived changes across departments (Maskaly
etal., 2021) or CFS trends across various cities and/or call types (Ashby,
2020; Dai et al., 2021; Mohler et al., 2020; Nix & Richards, 2021). In
reflecting on his own research findings, Ashby (2020) noted, “[o]ne
important finding from this study is that there is unlikely to be a single
universal experience of coronavirus among police departments:
different agencies may experience different changes. This means that the
availability of data from multiple agencies will be crucial in developing
our understanding of reactive patrol policing during a major public
health emergency” (p. 1070). Overall, there remains a need for addi-
tional research to better understand the impact of COVID-19 on police
activities (see also Lum, Maupin, & Stoltz, 2020a).

The current study contributes to the growing body of literature on
COVID-19’s effect on police activities in the following ways. First, the
current study examines police activities by their responses to seven
different call types from the beginning of the pandemic throughout
2020. Furthermore, we investigate officer-initiated activities in relation
to general patrol, specialized response units, and specialized crime units.
Finally, the study site is Houston, Texas, a large US city that has not been
observed in prior studies. As such, observed trends can be compared to
the other large jurisdictions to further our understanding of how the



K.R. Nielson et al.

pandemic has impacted police activities (e.g., Ashby, 2020). In this re-
gard, the research questions include: (RQ1) Are there significant dif-
ferences in the types of police responses to citizen’s CFS since COVID-19,
compared to previous years? (RQ2) Are there significant differences in
officer-initiated activities for patrol, specialized crime units, and
specialized response unites since COVID-19, compared to previous
years?

3. Methods
3.1. Study site

Houston is the fourth largest city in the United States with a popu-
lation of about 2.4 million. In 2020, the city had a violent crime
(murder, rape, robbery, and aggravated assault) rate of 1256 per
100,000 population, which was much higher than the state average of
443 per 100,000 (Crime in Texas, 2020). The Houston Police Depart-
ment (HPD) is the fifth largest U.S. department with nearly 5100 sworn
officers and over 1000 civilian personnel. Patrol operates across fifteen
patrol divisions organized under three regional commands. Each patrol
division also has a specialized Differential Response Team (DRT) unit.
DRT officers do not respond to general CFS, but rather are tasked with
addressing disorder-related problems at the neighborhood level.” To do
this, the units work proactively with the local community to identify
public safety problems and use problem-solving or other non-traditional
methods to address them. The two original, guiding theoretical frame-
works behind the creation of this unit were broken windows and
problem-solving policing strategies (Zhang and Zhao, 2021). Finally,
HPD has eleven special criminal investigation units, including Burglary
& Theft, Homicide, Major Assaults & Family Violence, Robbery,
Vehicular Crime, Auto Theft, Cyber & Financial Crimes, Major Of-
fenders, Narcotics, Special Victims, and Vice subsumed under In-
vestigations and Special Operations Command.

With respect to COVID-19, there were both state- or city/county-
level restrictions and mandates issued throughout 2020. A statewide
executive order temporarily closing most non-essential businesses,
schools, and restaurants was issued on March 19, 2020 (Exec. Order No.
GA-08, 2020). In Houston, a stay-at-home order was issued on March 24,
2020 (Harris County, 2020). Restrictions and mandates continued over
the next couple of months, then the state began re-opening in phases.
While the county still issued and extended stay-at-home advisories, the
re-opening plan continued to progress. Then, increasing infection
numbers and hospitalizations necessitated a state-wide mask order and
the phased opening of businesses to be scaled back (Exec. Order No. GA-
29, 2020). Most schools re-opened in person and most businesses were
back to operating at between 50 and 75% capacity in the fall. In addition
to COVID-19, the George Floyd homicide is also worth noting for the
study site. Like other large cities, several demonstrations were held in
the wake of his death. Floyd, however, grew up in Houston, and his
funeral was held in the city on June 9, 2020 (Booker, 2020). It is
important to incorporate these broader social circumstances alongside
the current study’s examination of police activities in Houston.

3.2. Data

This study relies on CFS data provided by the Houston Police
Department (HPD) based on records from their Computer Aided
Dispatch (CAD) system. While CFS data may not capture all activity an
officer engages in, these data are one of the best resources available to
understand both conventional police activities and officer proactivity
(Lum, Koper, et al., 2020; Wu & Lum, 2017; Zhang and Zhao, 2021).

2 Examples include addressing code and ordinance violations, environmental
and business regulations, as well as working with the department’s crime
analysis unit and local businesses to reduce crime.
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Collectively, there were ten categories of police reactive and proactive
activities coded from the data, and these categories make up the
dependent variables for the current study. Police reactivity to CFS were
coded into seven different categories using an approach consistent with
previous research utilizing CFS data (see Wu & Lum, 2017). Violent
crimes included CFS involving reported shootings, robbery, and several
types of assaults. Property offenses was a category comprised of burglary,
theft, and forgery type offenses. Disorder incidents consisted of an array
of disturbances, including general, family, and noise CFS. Suspicious
incidents included calls where an alarm was sounded (e.g., vehicle alarm
set off) and reports involving a suspicious person or vehicle. The traffic-
related activities category comprised CFS for traffic accidents, driving
while intoxicated (DWI), and other traffic-related issues (i.e., road rage).
Service-related activities included calls to assist first-responders, including
other officers, fire fighters, or emergency medical services. Lastly, the
non-crime events category consisted primarily of assisting specialized
units with transporting individuals and responding to silent 911 calls.

The CFS data also captured proactive activities conducted by three
distinct types of police units: patrol, specialized crime investigation, and
the DRTs. Other than responding to calls, patrol officers also perform
patrol duties, investigate suspicious activities, and form relationships
with community members. Officers in specialized crime investigation
divisions, such as robbery, vice, auto theft, gang, major assaults and
family violence, and homicide divisions etc., mainly conduct in-
vestigations concerning specific type of offenses. Officers in DRT units
do not respond to calls for service, instead, they proactively work with
the community, focusing on problem solving and improving quality of
life issues. These activities are all recorded as self-initiated activities
within the CAD system.

The breakdown of self-initiated activities across these three units
were 64.2% for patrol, 17.5% for special crime units, and 18.3% for the
differential response team. Unfortunately, the HPD CFS data do not
provide detailed information about the nature of self-initiated activities,
such as offense or incident type for patrol officers. Activities performed
by specialized crime investigation and DRT officers might be deduced
approximately using the division information. But to further breakdown
the activity to specific units produces small frequencies of specific of-
fenses, which would have been insufficient to conduct meaningful
analysis. For example, there were only 338 self-initiated activities
recorded under gang division, and 165 self-initiated activities recorded
under robbery division during the study period. The data do include
some information on dispositional outcomes of police self-initiated ac-
tivities. The most frequent type of action for self-initiated activities is
“collecting information” for each of the three types of police units. The
disposition of “collecting information” is used in instances where the
incident is resolved without needing to generate an offense report or
referral for further investigation. Some examples are if the officer re-
solves the issue by mediation, the complaint is a civil issue rather than
criminal, or if it is to provide further information about an offense report
that already exists. Other self-initiated actions include making an
offense or supplementary report, making an arrest, issuing tickets, etc.

For each of the ten police activities, a time series variable was con-
structed. These time series variables were weekly time series spanning
156 seven-day periods beginning on January 1, 2018 and ending on
December 31, 2020. To measure the effect of COVID-19, March 12, 2020
was chosen as the starting point for the pandemic. This day holds in-
ternational significance as the day the World Health Organization sug-
gested isolation to reduce transmission at its Mission briefing on COVID-
19 (World Health Organization, 2020). It also holds local significance as
the day after Houston Mayor Sylvester Turner announced an emergency
health declaration and the day Houston ISD closed schools. Shortly
thereafter, stay-at-home orders were issued for the city.

In this regard, the independent variable is a dummy variable, coded
as O for the pre-interruption period, and 1 for the post-interruption
period. As a result, there are 114 weeks of pre-COVID-19 (i.e., pre-
interruption) data and 42 weeks of post-COVID-19 (i.e., post-
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interruption) data. A visual examination of the trend line data (see indicators were created to indicate the period from COVID-19 to the
Fig. 1) also indicated the presence of a step change—an abrupt incident (March 12, 2020 to May 24, 2020, covering 11 weeks), and the
effect—between the emergence of COVID-19 and the death of George period from the death of George Floyd (May 25, 2020) to the end of 2020
Floyd for two of the ten categories: the patrol and DRT self-initiated (covering 13 weeks) for these two types of self-initiated activities.
activities. For both categories an increase in activity was observed

after the COVID-19 starting point, followed by

an abrupt decline

following the date of George Floyd’s death. To control for these, two
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Fig. 1. Trends of police activities.
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3.3. Analytic strategy

The analyses were conducted in three stages. First, illustrations of the
time series variables were graphed to understand trends for each type of
police activity during the study period. Descriptive analyses and t-tests
were then conducted to check for before-and-after COVID-19 changes
for each of the ten activity measures. Second, unit root tests were con-
ducted to examine the stationarities of the time series data for each type
of activity prior to the COVID-19 date. In time series analysis, the sta-
tistical estimations assume that the data used for analysis are stationary
in nature. Non-stationary time series can cause unreliable and spurious
results in the analysis (Granger & Newbold, 1974). To determine
whether the time series variables of police activities were stationary, we
conducted a series of augmented Dickey-Fuller unit root tests (Dickey &
Fuller, 1979; Hamilton & Susmel, 1994).

Lastly, interrupted time series analysis was employed to examine
COVID-19’s impact on police reactive and proactive activities. In time
series data, observations have a natural temporal ordering. Observations
close in time may have stronger correlations than observations further
apart. Because of this non-independence or autocorrelation, t-tests may
not be able to detect the intervention effect adequately. Interrupted time
series analysis using ARIMA modeling, which not only features a quasi-
experimental design, but also takes into consideration of the autore-
gressive moving-average process of the data, would produce statistically
more rigorous findings. Based on the results of the augmented Dickey-
Fuller tests, as well as examinations of both an auto-correlation func-
tion (ACF) and partial auto-correlation function (PACF), ARIMA models
for different types of policing activities were identified and analyzed. A
binary variable (before-after-March 12, 2020) was set up to examine the
interrupted effects of the COVID-19. In the case of examining the patrol
and DRT self-initiated activities, to control for the step change between
the emergence of COVID-19 and the death of George Floyd, the indicator
of the George Floyd incident was also included in the models.

4. Results
4.1. Time sequence trends and t-tests

Fig. 1 presents the time sequence trend graphs for each reactivity and
proactivity measure. With respect to reactivity, violent crime calls
appeared to increase slightly after COVID-19. For calls for property
crime, there appeared to be a reduction coinciding with COVID-19, but
then a return to pre-COVID levels. Disorder calls varied greatly pre-
COVID, with observable increases and decreases, but appeared to in-
crease after COVID-19. Suspicious incident CFS exhibited a decreased
trend that continued after COVID-19, but with periodic fluctuations.
Traffic-related CFS notably declined after COVID-19. The visual exam-
ination of the plotted time series data for serviced-related activity calls
suggested a decrease with the emergence of COVID-19. For non-crime
events, there appeared to be a decreased trend before and after
COVID-19.

With respect to the proactivity measures, there was a noticeable
decreased trend for self-initiated patrol activities prior to COVID-19.
After COVID-19, a large increase was observed followed by a substan-
tial decline back to pre-COVID levels. A similar pattern was also
observed for the DRT self-initiated activities. It should be noted that for
both self-initiated activities, the observed increases post-COVID lasted
until around the time of George Floyd’s death, then began to decline
shortly thereafter. Lastly, the visual examination of self-initiated activ-
ities for the specialized crime investigation units indicated a general
increase prior to COVID-19, followed by a sharp decrease before
rebounding back to higher levels.

Results of t-tests assessing the mean differences for the ten categories
of police activities are displayed in Table 1. Overall, the weekly average
of police responses to violent crime calls [t(154) = —6.562, p < .001],
disorder incident calls [t(154) = —6.208, p < .001], self-initiated patrol
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Table 1
Independent Samples t-test Results (Before/During COVID-19)
Activity Type Mean Mean Mean t df
(Before) (During) Difference

Reactive

Violent Crime 1054.38 1174.60 120.22 6.562%** 154

Property 2675.56 2666.98 —8.58 0.194 54.145
Offenses

Disorder 4185.10 4576.38 391.28 6.208%*** 154
Incidents

Suspicious 3543.03 3304.88 —238.15 5.981%** 154
Incidents

Traffic-related 4057.29 3216.60 —840.69 11.106%** 56.370
Activities

Service-related 430.22 389.40 —40.82 5.690%** 154
Activities

Non-crime 2401.49 2179.67 —221.82 6.145%** 154
Events

Proactive

Self-initiated 1838.63 2018.21 179.58 1.982* 44.965
Patrol

Self-initiated 301.69 571.17 269.48 11.906%** 54.765
DRT

Self-initiated 499.21 511.86 12.65 0.552 154

Special Units

*p < .1, **p < .05, ***p < .01,

activities [t(44.965) = —1.982, p = .054], and self-initiated DRT activ-
ities [t(54.765) = —11.906, p < .001] all increased significantly. The
weekly average of police responses to suspicious incidents [t(154) =
5.981, p < .001], traffic-related activities [t(56.370) = 11.106, p =
.001], service-related activities [t(154) = 5.690, p < .001], and non-
crime events [t(154) = 6.145, p < .001] decreased significantly after
COVID-19. There were no significant differences in CFS for property
offenses or self-initiated activities performed by the special crime
investigation units.

4.2. Time series stationarity tests

Results of the augmented Dicky-Fuller test for unit root are displayed
in Table 2. For each type of reactive and proactive activity, coefficients
and significance tests are reported for the observed pre-COVID trends in
the data. For violent crime calls, calls for disorder incidents, and service-
related calls, the trend parameters prior to COVID-19 are insignificant
(p > .05). There are significant increased trends pre-COVID-19 for
property crime calls, self-initiated DRT activities, and self-initiated
special crime investigation unit activities (¢t > 0, and p < .05). There
are significant decreased trends pre-COVID-19 for suspicious incident
calls, traffic-related calls, non-crime events, and self-initiated patrol
activities (t < 0, and p < .05). However, results for each of the

Table 2
Augmented Dickey-Fuller Test of Unit Root
Dickey-Fuller Trend
Activity Type Test Statistic p-value Coeff. t p-value
@)
Violent Crime —4.900 0.003 0.073 0.34 0.736
Property Offenses —7.663 <0.001  1.185 2.45 0.016
Disorder Incidents —7.108 <0.001 -1.570 -1.71 0.091
Suspicious Incidents —6.248 <0.001 -1.106 —-2.15 0.034
Traffic-related —7.362 <0.001 -2.262 -2.78 0.006
Activities
Service-related —8.264 <0.001 0.151 1.39 0.166
Activities
Non-crime Events —5.899 <0.001 —1.798 -3.59 <0.001
Self-initiated Patrol —7.404 <0.001 —2.860 —4.98 <0.001
Self-initiated DRT —6.060 <0.001 0.635 2.76 0.007
Self-initiated Special —8.960 <0.001 2.193 6.05 <0.001

Units
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augmented Dickey-Fuller tests reject the null hypothesis that there is a
unit root in the time series data (p < .001). Experiments with fewer or
more lags (1 to 3) produced the same conclusion. Even though there
were some observed increased or decreased trends in police activities
prior to COVID-19, it can be concluded that the time series data are
stationary overall.

4.3. ARIMA models

Since results of the augmented Dickey-Fuller tests of unit roots
showed that all the time series variables were stationary, ARIMA (p, d,
q) models are appropriate for the interrupted time series analyses. To
determine the order of autoregressive p, the degree of differencing d,
and the order of moving average q, we further examined the plots of
both the autocorrelation (ACF) and partial autocorrelation (PACF)
functions. ARIMA models for each type of policing activity were then
identified: (1) violent crime calls: ARIMA(1,0,1); (2) property crime
calls: ARIMA(0,1,1); (3) disorder incident calls: ARIMA(1,1,0); (4) sus-
picious incidents: ARIMA(1,1,1); (5) traffic-related activities: ARIMA(O,
1, 1); (6) service-related calls: ARIMA(1, 0, 1); (7) non-crime events:
ARIMA(O, 1, 1); (8) self-initiated patrol: ARIMA(1, 1, 0); (9) self-
initiated activities by the DRT unit: ARIMA(O, 1, 1); and (10) self-
initiated activities by special crime investigation units: ARIMA(O, 1, 1).

The effects of COVID-19 were then evaluated for each reactive and
proactive category. The results of the interrupted time-series analysis
are displayed in Table 3.

For police reactive activities, police responses to violent crime calls
significantly increased after COVID-19. The average weekly increase
was approximately 110 calls with 95% confidence interval of 28 to 192
calls. Police responses to disorder calls also increased, but not signifi-
cantly. Police responses to calls for traffic-related calls, property crime,
and service-related calls all decreased significantly in the weeks after
COVID-19. The average weekly decrease in calls was 1431 (traffic-
related), 422 (property crime), and 49 (service-related), respectively.
Calls for suspicious incidents and non-crime events also decreased, but
the change was insignificant.

As for the measures of officer proactivity, two indicators were used to
indicate COVID-19 and the time of the George Floyd incident. Since the
onset of COVID-19, self-initiated patrol increased significantly. The step
increase from COVID-19 onset to the Floyd incident was 692 calls. After
the Floyd incident, compared to pre-COVID-19, self-initiated patrol still
increased but at a lower volume of 443 calls. Self-initiated activities by
the DRT unit significantly increased after COVID-19 up until the George
Floyd incident (increased by 206). After the Floyd incident, the DRT
activities went back to similar levels observed pre-COVID-19. For self-
initiated activities conducted by the special crime investigation units,
self-initiated activities saw an average weekly decrease of 321 calls, with
a 95% confidence interval of —435 to —206 calls per week. Recall that
the additional step effect accounting for the Floyd incident was not
necessary for this activity type (see Fig. 1).

5. Discussion

The purpose of the current study was to examine changes in both
reactive and proactive police activities since the onset of the COVID-19
pandemic when compared to previous years. Specifically, data from
Houston, Texas were analyzed across seven reactive categories and self-
initiated activities across three units (patrol, crime investigations, and
DRT) from January 1, 2018 to December 31, 2020. The results indicated
that COVID-19 had notable impacts on four of the reactive measures and
all three self-initiated activities. Three key findings emerged from the
observed trends and are highlighted here.

First, compared to pre-COVID data, there were significant reductions
for property offense, traffic, and service calls. Such decreases may be
attributed to the changes in citizens’ routine activities after the onset of
the pandemic (Cohen & Felson, 1979; Nix & Richards, 2021). Because
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Table 3
Interrupted time series analysis using ARIMA models.
Activity Type ARIMA Coef. Std. Err. z
Models
Violent Crime (1,0, 1) COVID- 109.778 41.837 2.62%*
19
AR(1) 0.889 0.053 16.72%**
MA(1) —0.507 0.095
Cons 1056 28.838
Sigma 71.029 3.773 18.82%**
Property 0,1,1) COVID- —421.902 132.833 —3.18*
Offenses 19
MA(1) 709 0.049 —14.55%**
Cons 4.642 4.162 1.12
Sigma 155.939 6.633 23.51%**
Disorder 1,1,0) COVID- 490.453 1383.083 0.35
Incidents 19
AR(1) —-0.297 0.058 —5.15%**
Cons —0.671 21.351 —0.03
Sigma 328.060 11.092 29.58%**
Suspicious (1,1, 1) COVID- —97.925 223.195 —0.44
Incidents 19
AR(D) —0.223 0.128 —1.74
MA(1) —0.513 0.128 —3.99%**
Cons —-2.017 5.218
Sigma 143.392 5.087 .
Traffic-related 0,1,1) COVID- —1430.867 160.587 —8.91*%
Activities 19
MA(1) -0.577 0.062 —9.37%**
Cons 7.700 11.414 0.67
Sigma 272.428 11.552 23.58%**
Service-related (1,0, 1) COVID- —49.405 12.963 —3.81*
Activities 19
AR(1) 0.848 0.087
MA(1) —0.575 0.118
Cons 433.031 8.375
Sigma 34.510 1.677
Non-crime 0,1, 1) COVID- —-117.911 130.139 —-0.91
Events 19
MA(1D) 0.589 0.064
Cons —1.393 4.858
Sigma 130.984 6.502 X
Self-initiated 1,1,0) COVID- 691.693 144.478 4.79%**
Patrol 19
Floyd 443.446 216.818 2.05*
AR(D) —0.373 0.061 —6.09%**
Cons —4.958 11.889 —0.42
Sigma 189.348 7.743 24.45%%*
Self-initiated 0,1,1) COVID- 206.383 71.366 2.89%*
DRT 19
Floyd —55.126 87.230 —0.63
MA(1) —0.686 0.058 —11.75%%*
Cons 2.051 2.362 0.87
Sigma 81.747 4.421 18.49%**
Self-initiated 0,1, 1) COVID- —320.819 58.425 —5.49%**
Special Units 19
MA(1D) —0.883 0.042 —20.93%**
Cons 3.473 1.023 3.40%*
Sigma 94.543 5.392 17.53%**

*p < .05, **p < .01, ***p < .001.

individuals spent more time at home, increases in capable guardianship
and decreases in opportunities for burglaries and thefts likely account
for the decreases in property offense calls. The initial drop in traffic-
related calls may also be explained by changes to citizens’ routine ac-
tivities. Stay-at-home orders and other directives to shelter-in-place as
much as much as possible meant fewer vehicles on the road initially.
Interestingly, traffic-related calls had still not returned to pre-pandemic
levels by the end of 2020. As the city transitioned out of mandatory stay-
at-home orders and widespread lockdowns, perhaps people continued to
exercise caution by staying at home or avoiding non-essential travel
throughout 2020.

Second, a significant increase was observed for violent crime calls.
This finding was counter to some of the initial studies using CFS data to
examine trends in aggravated assaults (Ashby, 2020; Mohler et al.,
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2020) after the initial onset of COVID-19. This discrepancy could be due
to measurement differences as our measure also included shootings in
addition to different types of assaults. However, these initial studies only
examined trends until April or mid-May of 2020 and were perhaps un-
able to account for longer term effects of the pandemic. For example,
recent research found an increase in gun violence from the beginning of
the pandemic through March 2021 across several U.S. states, including
Texas generally and the Houston region specifically, when compared to
the same time-period the year prior. The increases in gun violence were
attributed to both prolonged psychological distress and increased gun
sales resulting from the pandemic (Ssentongo et al., 2021). The current
results also suggest that COVID-19 was associated with increased de-
mands for police responses to violence, even after the initial wave of the
virus.

Third, the findings indicated that officers were engaged in more
frequent self-initiated patrol activities compared to the pre-pandemic
data. This increase remained after the death of George Floyd (when
compared to pre-pandemic data), but at a lower rate. These observed
changes to proactive patrol could also be attributed to changes in the
routine activities of citizens. Again, the data showed that three of the
reactive call types significantly decreased post-pandemic and another
three reactive call types experienced no changes in frequency. As Ashby
(2020) noted, a reduction in reactive CFS could create additional time
for officers to focus on other tasks, such as proactivity. The current re-
sults may also lend further support to the findings from Lum, Koper,
et al. (2020) demonstrating how proactivity is often manifested as
generalized patrol even after the pandemic, as well as Maskaly et al.
(2021) results showing increases in directed or extra patrols since
COVID-19. While there was initial concern that the pandemic may have
necessitated a move to precautionary policing, a recent survey revealed
that citizens are not supportive of reducing preventative patrol even
during the pandemic (Nix et al., 2021). In this regard, decreases in
reactive demands for police services coupled with citizen expectations of
police services during the pandemic could account for this increase.

The two other measures of police proactivity, however, had mixed
results. The number of self-initiated activities of the DRT unit was
significantly higher during the initial weeks of the pandemic but
declined back down to pre-pandemic levels after the death of George
Floyd. While it is unlikely that the unit’s outlined goals of problem-
solving and direct contact with community members could continue
consistently over the course of the pandemic, the trend does suggest that
the Floyd incident had an impact on DRT unit self-initiated activities
(see Fig. 1). While effects of the Floyd incident on policing are still
emerging, the DRT results are consistent with recent research that saw a
significant decline in aggregate officer-initiated CFS immediately
following George Floyd’s death (White et al., 2022). Similar to White
et al.’s (2022) findings in Tempe, Houston’s DRT unit proactivity went
back to pre-COVID levels months after the Floyd incident, perhaps
further suggesting evidence of a short-term de-policing argument (p.
20). The main difference observed in Houston was the initial spike in
proactive patrol and DRT unit efforts immediately following the onset of
the pandemic. This trend difference could be due to the way in which
proactivity was measured (i.e., aggregate versus separate).

Relatedly, overall proactivity of the specialized crime investigation
units significantly declined since the onset of the pandemic through
2020. On average, this translated to 320 fewer self-initiated activities
per week, although the trend does show that these activities picked back
up toward the end of 2020. Given that the most frequent action recorded
for self-initiated calls was information collecting, the pandemic could
have impeded the ability of investigative units to solve crimes. In this
regard, future research could benefit by examining the impact of COVID-
19 on crime clearance rates.

An additional factor worth noting is the potential impact of Harris
County Jail restrictions. In April 2020, a Harris County judge instituted a
policy to reduce and control the county jail occupancy (Harris County
Justice Administration, 2020). Officials began refusing to accept or
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prosecute persons arrested for low-level offenses (e.g., theft, minor
possession of controlled substances, criminal mischief). Agency policy
changes may also be a contributing factor to the observed significant
decrease in proactivity. In September 2020, the HPD implemented a
mandatory cite-and-release program for certain low-level offenses (City
of Houston, 2020). Houston police officers may have also been subjected
to agency changes similar to those adopted in other departments as a
response to the COVID-19 pandemic. For example, other agency ad-
justments included a decrease in crime suppression deployments and
crime prevention techniques and increases in risk reduction and risk
mitigation strategies (see Maskaly et al., 2021).

The current results should be considered relative to a few study
limitations. The CFS data did not specify the nature of proactive activ-
ities that patrol, DRT officers, or investigators were engaged in.
Furthermore, although the coding of the ten call categories analyzed
were informed by prior research (Wu & Lum, 2017), idiosyncrasies
associated with the study departments’ method of cataloging and
recording call information did not always allow for direct comparisons
to prior research on COVID-19’s impact on police services. Similarly,
measuring proactivity solely through self-initiated activities from CFS
data is not a flawless indicator. Officers may engage in proactive work
that is not captured in these data (Lum, Koper, et al., 2020). However,
this method has been established as a reasonable way to distinguish
proactivity from reactivity (Lum, Koper, et al., 2020; Wu & Lum, 2017;
Zhang and Zhao, 2021).

The patterns in officer reactivity and proactivity observed within a
single police department may not apply to other cities or agencies,
limiting generalizability. Given the differences between states in their
COVID-19 responses, the current results should be contextualized for a
state where initial restrictions were present but remained in place for
less time and were less restrictive than other states. Police officer reac-
tivity and proactivity may be systematically different in cities or states
with more, longer-lasting restrictions. However, previous research has
also stressed the need to examine the impact of COVID-19 across
different departments to build a more complete body of knowledge
(Ashby, 2020; Lum, Maupin, & Stoltz, 2020a).

The limitations highlight some directions for future research. First,
future research should continue to examine the influence of COVID-19
on reactive and proactive activities as time goes on to determine how
police activities are affected long term. Nearly two years have passed
since the initial emergence of COVID-19 occurred, and the pandemic has
not subsided. Rather, there have been additional strains of the virus (e.
g., Delta, Omicron) that may have also impacted police officer activities.
Another potential avenue for future research would be to examine
changes in reactive and proactive policing before, during, and after
these surges in the number of COVID-19 cases due to newly emerging
variants (see also Mohler et al., 2020). Finally, most research in this area
has occurred at the city-level. Within-city variation in police activities
would provide jurisdictions with another layer of information for basing
resource allocation decisions (e.g., Lersch, 2020).

Collectively, the overall results have practical implications for de-
partments. The trends of police activities provide insight into how of-
ficers were spending their time in reactive and proactive work from the
beginning of the pandemic throughout 2020. The results provide further
support for both Ashby’s (2020) and Lum, Maupin, and Stoltz (2020a)
recommendation that departments use this information for future
planning and resource allocation purposes. During exceptional events
such as the COVID-19 pandemic, the priorities of police departments and
officers may need to shift to adapt to changing and circumstances. With
respect to proactive activities, the results point to the need identified by
Lum, Koper, et al. (2020) whereby, “[a]lgencies seeking to use proactive
policing to optimize both crime prevention and community satisfaction
will need to strategize about how to institutionalize a program of pro-
activity to simultaneously strengthen the infrastructure to encourage
and facilitate it” (p. 305), with the added caveat that now strategizing
must include navigating the pandemic, as well as the continued
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challenges associated with the legitimacy crisis in policing.
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