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EXECUTIVE SUMMARY
The overarching goal of this project was to provide a deeper and more contextualized
understanding of how and why police use or desist from the use of force and to identify policy,
training, or other ways that law enforcement agencies can reduce the need for force, lower the
rate of injuries or deaths to civilians, and reduce police victimization when interacting with
members of the public under stressful or uncertain conditions. To conduct this work, the IACP /
UC Center for Police Research and Policy, sponsored by the Laura and John Arnold Foundation
(LJAF), partnered with a research team from the University of Texas at San Antonio (UTSA).
The research team partnered with police executives from the Tulsa Police Department (TPD) and
the Cincinnati Police Department (CPD) to review arrest and use of force encounters over a
multiyear period within each community. This Tulsa Report provides the findings for one site –
Tulsa, Oklahoma. An additional forthcoming report will document findings from Cincinnati,
Ohio.
This research study used various data sources and a series of convergent analytic approaches to
address the following research questions:
• How and why do some arrests turn violent while most do not?
• What factors or combination of factors contribute to injuries to civilians and the
victimization of police officers during arrests?
• How can law enforcement agencies minimize conflict to reduce force, lower injuries and
victimizations, and improve outcomes during arrests and similar encounters with
civilians?
The arrest analyses detailed in the report covered a 30-month period (Jan 1, 2016 – Jun 30, 2018)
and included 31,950 in-custody arrests. The key dependent variable from the arrest data was
whether or not any officer used force during the execution of a custodial arrest. This
variable allowed for a comparison between arrests that involved the use of force and those that
did not. Of the 31,950 arrests in the database, 551 incidents involved a reportable use of force
that occurred during the 30-month period.
In addition to the arrest analyses, the research team conducted a series of separate analyses on
the 642 use of force cases that contained useable information provided by the TPD from its Blue
Team use of force reporting system during the 30-month period. These use of force incidents
were used to examine the factors that predict three outcome measures: (1) citizen injuries, (2)
officer injuries, and (3) officer force relative to civilians’ levels of resistance.
The primary analytic approach to addressing the research question involved multivariate
modeling. Logistic and linear regression models with robust standard errors were estimated that
accounted for a variety of factors related to the civilians involved in the incidents, the officers
iii

making arrests and using force, characteristics of the incidents themselves, and contextual factors
in the neighborhoods where the incidents took place.
Findings
During the period covered by this study, the TPD made approximately 32,000 arrests and used
force in approximately 1.7% of them. The data revealed that most TPD use of force occurred
during arrests for less serious crimes, which also made up the bulk of total arrests. The Gilcrease
division lead the agency in the number of arrests made, and also led the patrol divisions in the
percentage of use of force cases (28%) followed by Mingo Valley (17%) and Riverside (16%).
Examining force at the squad level revealed that the Canine Unit alone accounted for 28% of the
force cases reported, which was almost three times higher than the next highest squad (Baker) at
9.7% of force cases reported. The average civilian against whom force was used was 33 years
year old. From a purely descriptive perspective, force was used against males about three times
more often than against females during arrests. Force rates by race were relatively similar;
Whites were the subjects of force in 1.7% of arrests, Blacks 1.8%, Hispanics 2.0%, Asians 2.2%,
and Native Americans 1.4%. Young, Black males (18 and under) had forced used against them
in 1.9% of arrests. Importantly, there were no statistical differences in the frequency of force
used against minority civilians (Black, Hispanic, Asian, Native American) compared to Whites.
In fact, young, Black males were slightly less likely to have force used against them than other
civilians.
Black officers were less likely to use force than White officers, but there was no difference
between Hispanic, Native American, or Asian officers when compared to White officers. More
experienced officers were slightly more likely to use force than less experienced officers, while
male and female officers used force at about the same rate. The most important predictor of use
of force in arrests was assignment to a canine unit. Community characteristics such as calls for
service seriousness, violent crime rate, and the percentage of young people living in a geographic
area covered by a TPD squad had no effect on the frequency of force used during arrests.
Overall, the model predicting the use of force during arrests was relatively weak, in part because
suspect resistance was unavailable to be measured. With the exception of officer canine
assignment, civilian gender, and officer race, the other variables included model were either nonsignificant or significant but substantively weak.
Turning to injuries of officers and civilians, female civilians were less likely to be injured than
males during an arrest, while Native American civilians were more likely to be injured than
Whites. Other racial groups experienced injuries at statistically similar rates to Whites. Arrests
made by Native American officers alone less were likely to result in civilian injury, while arrests
made by those holding the rank of police officer (as compared to officers of higher rank) were
iv

somewhat more likely to result in an injury to a civilian. The type of force used by the police
was associated with civilian injury; the odds of injury to a civilian increased more than five-fold
when officers used physical control tactics compared to hard-hand tactics while the likelihood of
civilian injury went down significantly when officers used pepper spray compared to hard-hand
control. By their very nature, canine bites were significantly more likely to produce injury than
any other force option. Interestingly, the odds of civilian injury associated with the use of
firearms by the police were about the same as with the use of physical control tactics, and higher
than hard-hand control. Given limitations in how injury data were collected by the TPD, the
analysis did not examine the severity of injury associated with these force options only whether a
civilian was injured or not. Finally, squad areas with higher percentages of younger residents
(18-24 years of age) were more likely to experience civilian injuries, while squads operating in
areas with less disadvantage also experienced more civilian injuries.
With respect to officers, the resistance level of the subject was positively associated with injuries
to officers. Each level change in resistance increased the odds of an officer being injured by
almost 40 percent. Conversely, arrests made by officers were about 50 percent less likely to
result in injuries to the officers than arrests made by officers of higher rank. Moreover, the type
of force or force tactic used by officers also was correlated with injuries to officers. The odds of
officers being injured were significantly reduced when pepper spray or a TASER was used
compared to hard-hand control (striking) tactics. The use of canines and firearms also was
negatively associated with officer injuries.
Analyzing force used by police relative to civilian resistance (a “Force Factor” analysis) yielded
little additional information. Arrests involving Native American citizens were characterized by
lower levels of force compared to resistance. Other racial or ethnic groups experienced neither
higher nor lower levels of force relative to resistance compared to Whites.
Recommendations
1. Expand Use of Force Data Collection
The TPD should change its use of force reporting policy to require officers to report force any
time they use more than a firm grip to control a civilian. Presently, the TPD does not mandate
use of force reporting unless a police weapon is used, a K9 bite occurs, an officer strikes a
subject with his/her fist, knee, etc., or an injury or complaint of injury occurs (TPD Policy 31101A, December 2018). This relatively high threshold for reporting leaves the majority of force
unreported. This “best practice” in force reporting will provide for a better and more complete
picture of force used by the TPD and will provide additional transparency to the Tulsa
community.
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2. Improve Documentation of Force, Injuries, and Civilian Demeanor
A. The TPD should improve the way in which it collects and documents the use of force by
its officers. Every instance of reportable force should be fully documented on a TRACIS
report, and the details of the force itself should be captured in Blue Team. Finally, the
associated TRACIS number should be correctly entered in Blue Team, and the Blue
Team record ID (a unique number generated from every Blue Team entry) should be
cross-referenced as a data field (not in the narrative) in TRACIS. Finally, supervisors
reviewing TRACIS and Blue Team reports should routinely check that these numbers
have been correctly entered by the officers completing them and should return them for
correction if not.
B. TPD should investigate the possibility of customizing its instance of Blue Team to
include a drop-down list of injuries from which officers could choose when documenting
injuries to themselves or civilians. Alternatively, the TPD should systematize the injury
categories that it uses (e.g., complaint of pain, bruise/contusion, abrasion / laceration /
puncture, fracture/dislocation, etc.) in the freeform text fields available in Blue Team and
train all officers and supervisors in the use of these terms.
C. The TPD should begin documenting suspected alcohol/drug use, mental health status, and
the demeanor of all arrested subjects in TRACIS. Ideally, these data points would be
added as drop-down fields on the “Suspect Supplemental” portion of the TRACIS report.
Adding these fields would improve use of force analysis and may suggest avenues for
improved training and intervention by the TPD among substance-involved populations or
those exhibiting signs of mental illness.
3. Capture Instances When Deadly Force Could Have Been Used But Was Not
The TPD should modify its use of force data collection protocols to capture instances when,
under the totality of the circumstances, deadly force was authorized by law and TPD policy but
was not used. Significant concern exists among some Tulsa constituencies over the use of
deadly force by the TPD and whether that force is used fairly and appropriately. Nationally, data
on the use of deadly force is quite limited and almost never includes information on cases where
deadly force was authorized by law and policy but where police chose not to use it. Yet these
“counter-factual” cases are crucial to properly estimating rates of deadly force across
populations. Over time, this data collection strategy will produce a reliable data source against
which TPD deadly force cases can be compared.

vi

4. Review the Training and Force Practices of the Police Canine Unit
The TPD should specifically review the training and force-related practices of its Canine Unit.
Across TPD squads, the Canine Unit was responsible for 28% of force incidents analyzed in the
current study. Due to the inherent nature of a canine bite, the odds of civilian injury are more
than 60 times higher when a canine is used in a force-related incident compared to “hard-hand”
striking tactics. The TPD Use of Force policy classifies a police canine bite as “advanced force”
in the same category as personal impact strikes to the head, conducted electrical weapons, and
the carotid restraint hold. However, the TPD injury findings show a dramatically higher
likelihood of civilian injury associated with a canine bite compared to other “advanced force”
options (e.g., CEWs or batons), perhaps suggesting that canines are misplaced on the TPD use of
force continuum. A key question for the TPD to consider is whether such an “advanced force”
application is reasonable to apprehend all fleeing subjects or whether the use of a canine in those
circumstances should be limited to certain types of fleeing subjects. The TPD should research
best practices in the use of canines nationally and benchmark its policies and practices against
those standards.
5. Review Use of Force Policy and Training
The TPD should conduct a comprehensive review of its current use of force policy and training
and compare it to the IACP National Consensus Policy on Use of Force, the Guiding Principles
on Use of Force from the Police Executive Research Forum, and other best practices as reflected
in the research and policy literature. The department should continue to analyze and review its
use of force activities, policies, and training to identify patterns and trends that suggest needed
changes or revisions. When needed, the TPD should engage with outside research partners or
consultants to assist in this review. Upon conclusion of that review, the TPD should make
necessary adjustments and updates to both its policy and training. Officers should receive
training regarding any updates to the policy.
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I.

INTRODUCTION

With the August 2014 shooting death of Michael Brown by Officer Darren Wilson in Ferguson,
Missouri and additional publicized incidents of deadly force, protests and concerns about police
use of force erupted into the Black Lives Matter movement and evoked memories of the 1960s
Civil Rights Movement. Spurred by the recent deaths of young minority individuals at the hands
of the police, the national discussions of use of force have been dominated by the argument that
racial minorities are disproportionately subject to police actions (Donner, Maskaly, Piquero, &
Jennings, 2017; Fridell, 2017; Stroshine & Brandl, 2019). Furthermore, police use of force can
have devastating consequences in terms of injuries to both officers and civilians and can lead to
broader societal unrest (Alpert & Dunham, 2010). As a result, use of force by the police
arguably poses the greatest threat to police and community relationships (Smith, 1995). At this
critical juncture in policing, it is imperative to better understand what factors influence use of
force decisions and what characteristics of encounters are related to increased injuries to officers
and civilians.
The overarching goal of this research study is to provide a deeper and more contextualized
understanding of how and why police use or desist from the use of force. From these findings,
law enforcement agencies can identify the appropriate policies, training, employee screening and
monitoring, and other concrete ways to improve officer decision-making and reduce the use of
force during encounters with civilians. The study is built upon a solid foundation of previous
research, while making improvements to the research methods, data sources, and analytic tools
necessary to properly address how and why some arrests turn violent, or even lethal, while most
do not. The research design employs both quantitative and qualitative methodologies to analyze
a large sample of arrests from two jurisdictions – Tulsa, Oklahoma and Cincinnati, Ohio – to
compare the context of those arrest situations that did not involve the use of force with those that
did. This study’s data and findings address important gaps in our knowledge of police decisionmaking during critical events and provide a detailed picture of the multi-level interactions
between a large number of situational, civilian, officer, organizational, and environmental
characteristics associated with the decisions by officers to use or desist from the use of force.
To conduct this work, the IACP / UC Center for Police Research and Policy, sponsored by the
Laura and John Arnold Foundation (LJAF), partnered with a research team from the University
of Texas at San Antonio (UTSA). The research team partnered with police executives from the
Tulsa Police Department (TPD) and the Cincinnati Police Department (CPD) to review arrest
and use of force encounters over a multiyear period within each community.
This Tulsa Report provides the findings for one site –Tulsa, Oklahoma. An additional
forthcoming report will document findings from Cincinnati, Ohio.
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This report is organized into five sections. In Section II, previous studies of police use of force
are reviewed to describe the major trends in how researchers have measured and analyzed use of
force, and the primary factors that are significantly associated with use of force. In Section III,
the current study’s research sites, methodology, data, and analytical plan are described. Section
IV presents the findings from the statistical analyses of the quantitative data for TPD. Section V
of the report summarizes the findings and provides the TPD with actionable recommendations
for use of force data collection, training and policy.

II.

PREVIOUS STUDIES

Measuring Force
Police use of force is action taken by police that threatens, attempts, or employs physical force to
compel compliance from an unwilling subject (Garner, Schade, Hepburn, & Buchanan, 1995;
Henriquez, 1999). Most studies find that it is a rare occurrence, with approximately 1-5% of
police-civilian encounters resulting in force (Davis, Whyde & Langton, 2018; Friedrich, 1980;
Garner, Hickman, Malega & Maxwell, 2018). The prevalence of police use of force, however,
depends upon how it is measured (Terrill, 2003). Unfortunately, most use of force studies do not
clearly define the concept of force and vary in its measurement; similarly, reporting requirements
differ across police agencies (Garner et al. 2002, 2018; Hickman, Piquero, & Garner, 2008; Pate,
Fridell, & Hamilton, 1993; Terrill, Paoline, & Ingram, 2018).1 Some actions are nearly always
conceptualized and documented as force: weaponless physical force, physical restraints,
chemical spray, tactics and nonlethal weapons (TASER), and firearm threat or use (Klahm,
Frank & Liederbach, 2014). Whether verbal commands and handcuffing should be included as
force is debated (Fridell, 2017; Klahm et al., 2014; Klinger, 1995; Terrill, 2003) and other
scholars note that verbal force is frequently not reported by police agencies (Willits & Makin,
2018; Wolf, Mesloh, Henych, & Thompson, 2009). These differences in how force is measured
are critical to understand because the characteristics that predict police use of force frequently
vary by how it is measured (Garner et al., 2002). The prevalence of force also depends on
whether the sample is all police-civilian encounters or just arrestees, with a higher rate of force
and more serious force for those arrested (Davis et al., 2018; Garner et al., 1995; Hickman et al.,
2008). Recent data from the Police Public Contact Survey indicate that less than 2% of all
police-civilian contacts result in force compared to 20% of arrests (Davis et al., 2018; Hickman
et al., 2008).
In order to interpret rates of police use of force, the percent of various racial/ethnic groups who
experience force are often compared to the same groups’ representation in population statistics;
known as a “benchmark,” the comparison group data is supposed to represent similarly situated
1

For a comprehensive review summarizing how police use of force has been conceptualized and measured, as well
as the methodological limitations of previous research, see Hollis (2018). For a review of the strengths and
weaknesses of various use of force data sources, see Garner, Maxwell, & Heraux (2002).
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people at risk of experiencing force assuming no bias exists (Engel & Calnon, 2004a; Tillyer,
Engel & Cherkauskas, 2010). The difficulty with this type of comparison is that Census data do
not measure the types of characteristics that research shows put individuals at risk of
experiencing force, including a number of legal and extra-legal characteristics but especially
civilians’ legally relevant behaviors like civilian resistance, presence of a weapon, and criminal
behavior. Simply stated, aggregate level comparisons of coercive police outcomes (e.g.,
stops, arrests, use of force) to Census population figures by racial/ethnic group do not
consider the complexity of police-citizen interactions and should not be used (Engel,
Calnon & Bernard, 2002; Nix, Campbell, Byers, & Alpert, 2017a). Rather, a rigorous and
methodologically sound study of use of force provides a stronger mechanism to examine and
control for context at the police-civilian encounter level.
Studies note that when force does occur, it most commonly includes low levels of hands-on force
only (Bayley & Garofalo, 1989; Garner et al., 1995, 2018; Klinger, 1995; Terrill, 2003; Torres,
2018). For example, a recent study found that use of force incidents involved “physical force
only” 75% of the time, and physical force in combination with other types of force in another
12% of incidents (Stroshine & Brandl, 2019). Despite weaponless physical force being the most
commonly used type of force, it is also the least studied, which is problematic for several
reasons. First, it has been argued that force that falls on the lower end of a force continuum has
the most potential for abuse due to the greater discretion and lower visibility of these incidents
(Lawton, 2007). Second, physical force is associated with a higher likelihood of both officer and
civilian injury in comparison to other types of force (Stroshine & Brandl, 2019). Finally, there is
empirical evidence that the factors that influence the frequency and severity of force are
different; this highlights the importance of capturing the dependent variable in multiple ways to
better understand the complexities of these encounters (Lautenschlager & Omori, 2019).
The study of police use of force has evolved considerably since the early studies of Westley
(1953, 1970). Historically, force was measured as a simple dichotomous variable (e.g., force/no
force, deadly force/nondeadly force), which makes no distinctions based on severity of force
(Crawford & Burns, 1998; Garner et al., 1995, 2002). Studies then began to measure and
analyze force as a continuum, which better captures the policy, training and legal requirements
for officers to use only the force that is proportionate to what is used against them or which is
necessary to obtain compliance. Most studies of this type still only capture the most severe type
of force used, and they usually do not capture multiple types of force occurring in the same
encounter (Alpert & Dunham, 1999; Garner et al., 1995; Terrill & Paoline, 2012; Terrill et al.,
2018). In order to better disentangle the micro-level interactions between officers and civilians,
a number of researchers explored content-rich data sources like observations, report narratives,
body worn camera footage, and interviews with officers and civilians to examine the “force
factor” (i.e., the level of civilian resistance subtracted from the officer level of force), and other
measures like time to force and duration of force (Alpert & Dunham, 1999; Rojek, Alpert, &
3

Smith, 2012; Terrill, 2005; Willits & Makin, 2018). In summary, the last several decades of use
of force research are characterized by increased empirical attention to advanced statistical
techniques, varied study designs, and greater focus on the sequential actions and reactions
between officers and civilians during these encounters. The current study builds upon these
advancements to continue to better understand police use of force.
Understanding Use of Force
A body of scholarly research has emerged that identifies and measures the impact that multiple
factors have on use of force during officer-civilian interactions. Typically, studies have
identified four general groupings of factors that may potentially influence officers’ decisions
regarding the use of force and its severity: situational/legal, individual (civilian and officer
characteristics), organizational, and community characteristics. This research is reviewed and
summarized below and shows how these factors influence when police-civilian interactions may
escalate to force and particularly what prompts officers to decide to use force. The research
findings related to force and injuries to officers and civilians is also reviewed.
Situational and Legal Characteristics
Situational factors refer to the details and characteristics of the situation involving the use of
force. These situational factors may include both legal and extralegal considerations regarding
the immediate context of police-civilian encounters. The body of evidence that has accumulated
on officer decisions to use force has consistently found that several situational and legal factors
are the strongest predictors of officers’ decisions to use force and the severity of the force used.
In particular, across varied study designs and measures of officer use of force, civilians’
resistance is the single most important factor explaining whether force is used and the
severity of that force (e.g., Fridell & Lim, 2016; Gau, Mosher, & Pratt, 2010; Lawton,
2007; Stroshine & Brandl, 2019; Terrill & Mastrofski, 2002). For example, Rossler and
Terrill (2017) found that civilians who were non-resistant or simply failed to comply experienced
significantly lower levels of force compared to civilians who were defensively resistant
(physically struggling to avoid arrest); likewise, civilians who displayed aggressive physical
resistance or deadly resistance were significantly more likely to experience even more serious
levels of force than those who were engaged in defensive resistance alone. In short, the vast
majority of studies find that officers’ use and severity of force is directly correlated with
civilians’ resistance during encounters with police. These findings are not surprising given that
officers are trained to escalate or de-escalate force in response to resistance, and the Supreme
Court has interpreted the Fourth Amendment to permit police to use only the amount of force
that is reasonable under the circumstances (Graham v. Connor, 1989). Some studies further
report that the size and statistical significance of the effects of other variables, including civilian
race, change once resistance is controlled (Garner et al., 2002).
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Other situational variables also are consistently found to be strong predictors of police use of
force (for review, see Bolger, 2015; Klahm & Tillyer, 2010). Specifically, researchers have
found that the presence or use of a weapon, evidence of criminal behavior (particularly violent
crime), and incidents involving arrests or pursuits, are all positively and significantly associated
with the use of force and level of force used (e.g., Garner et al., 2002; Jennings et al., 2019;
McCluskey & Terrill, 2005; Morrow, White, & Fradella, 2017). For example, Crawford and
Burns (1998) found that when there was a weapon present, officers were nine times more likely
to use chemical agents and six times more likely to use or threaten the use of firearms than when
there was no weapon present. Kramer and Remster (2018) found that when the suspect was
involved in a violent crime, the odds of force being used were 2.4 times higher than if a crime
was non-violent, while the odds of a gun being drawn were almost 5 times higher. Stroshine and
Brandl (2019) noted that, when a foot pursuit was involved in the incident, officers were two
times more likely to use physical force alone. Although encounters involving arrests are
significantly and positively related to use of force, this may be a product of how some studies
have measured force—that is, whether handcuffing was considered force (Klahm & Tillyer,
2010; Terrill & Mastrofski, 2002).
Other encounter characteristics have a less clear impact on police use of force. Engel and
colleagues (2000), reported that the police were more likely to use force against a suspect as the
number of bystanders increased. The majority of studies examining whether the presence of
other civilians influences use of force, however, found no significant relationship or mixed
findings depending on the type of force (for review, see Klahm & Tillyer, 2010). For example,
Crawford and Burns (1998) found that bystanders increased the likelihood of using physical
restraints but had no influence on the use of chemical agents, nonlethal weapons, or firearms (see
also Garner et al., 2002; Paoline & Terrill, 2005). The evidence for the relationship between the
presence of other officers and use of force is also mixed, as some studies note a significant,
positive relationship between the two (Brandl & Stroshine, 2017; Garner et al., 2002; Terrill,
2005), while others find a relationship in the opposite direction (Lawton, 2007) or no significant
relationship (Engel et al., 2000). Collectively, the evidence suggests that studies examining
officers’ use of force that fail to control for relevant situational and contextual variables are
limited in their ability to explain police decision-making regarding the use of force and
should be interpreted with caution.
Individual Characteristics (Civilian and Officer)
Beyond these legal and situational considerations, researchers have also explored the influence
of non-legal predictors of the use of force by police, including both civilian and officer
characteristics. The body of evidence for these characteristics is generally mixed, with some
civilian and officer characteristics showing consistent relationships with use of force, but
most showing inconsistent findings across studies. Overall, civilian and officer
5

characteristics are not as consistently associated with force compared to legal and
situational factors. These findings are described in in more detail below.
Civilian Characteristics
Gender is one of the most consistent civilian-level predictors of the use of force with only a few
studies showing mixed findings or no relationship (Engel et al., 2000). Researchers generally
find males are more likely than females to experience force and more severe force (Garner et al.,
2002; Gau et al., 2010; Kaminski et al., 2004; Terrill & Mastrofski, 2002) and less likely to
experience less severe types of force (Crawford & Burns, 1998; Stroshine & Brandl, 2019).
Willits and Makin (2018) found that officers were significantly slower to apply force to females;
however, gender did not predict escalation to higher levels of force (i.e., escalating from a push
to a strike or CED). The impact of civilian age, while a weaker predictor than gender, is
generally negatively and significantly related to use of force, with younger civilians more likely
to experience force than their older counterparts (Crawford & Burns, 1998; Hickman et al., 2008;
Terrill & Mastrofski, 2002; c.f. Engel et al., 2000; Garner et al., 2002).
Scholars also have explored the relationship between police use of force and various types of
civilian impairment, including drug use and/or alcohol intoxication, as well as mental health
issues; the findings, however, do not provide a clear picture of their impact (Kaminski et al.,
2004). Some studies found that drug and alcohol impairment were positively and significantly
related to force (Engel et al., 2000; Kaminski et al., 2004; Lawton, 2007; Terrill & Mastrofski,
2002), while others found no significant differences (Rossler & Terrill, 2017; Stroshine &
Brandl, 2019) or mixed results depending on the type of force (Crawford & Burns, 1998).
Similarly, some studies indicate that officers use force more frequently and at higher levels
against civilians with mental illness (Brandl & Stroshine, 2017; Lawton, 2007; Rossler & Terrill,
2017), while others find the opposite (Gill, Jensen, & Cave, 2018) or no relationship (Terrill &
Mastrofski, 2002). These negative and null findings are consistent with research on arrest that
indicates civilians with mental illness were either less likely to be arrested than those without
mental health issues or mental illness did not significantly predict arrest (Engel & Silver, 2001;
Novak & Engel, 2005). Johnson (2011) noted that once violent behavior, resistance, and
possession of a weapon were statistically controlled, civilians with a mental disorder were not
more likely to experience use of force. Morabito and colleagues (2017) recently suggested that it
may be the combination of these types of impairment that is most salient for predicting the use of
force. They found that civilians with comorbid issues (behavioral health and substance use)
were more likely to experience police use of force than with mental illness or impaired by drugs
or alcohol. They suggest this finding may be related to officers’ increased perception of violent
resistance by these civilians.
Most research finds that civilian demeanor is a strong predictor of officers’ use of force (for
review, see Engel, Tillyer, Klahm, & Frank, 2012); civilians who are more disrespectful are
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more likely to experience force and more severe force (Engel et al., 2000; James, James, & Vila,
2018; Sun & Payne, 2004; c.f. Terrill & Mastrofski, 2002). For example, Crawford and Burns
(1998) found that suspects who had an angry or aggressive demeanor were more than nine times
as likely to have chemical agents used against them and almost six times as likely to have
physical control tactics or nonlethal weapons employed against them. Nix and colleagues
(2017b) found that officers perceive disrespectful suspects as a greater threat to them. It is
important to note, however, that civilian demeanor is one of the most difficult characteristics to
reliably measure. Some research highlights that civilian demeanor often changes during the
course of an officer-civilian interaction and may do so in response to officer demeanor or
behavior (Dunham & Alpert, 2009; Reisig et al., 2004). Other research finds that measures of
demeanor almost exclusively rely on observers’ perceptions of disrespect, rather than the
officers’ (Donovan, Tillyer & Klahm, 2018). Engel and colleagues (2012), however, found that
officer perceptions of demeanor varied by their race as well as civilian race. Therefore, it is
unknown if studies that failed to find a significant effect of demeanor are due to measurement
issues associated with this variable or whether the impact of demeanor may be significant for
some types of force but not others (Klahm & Tillyer, 2010).
The broad political and public debate that has followed high profile shootings of minority
civilians is reflective of the idea that specific types of civilians are at a disproportionate risk of
experiencing police use of force. The research, however, has not found consistent support for
racial bias in shootings (Correll et al., 2007; Cox et al., 2014; James, Klinger, & Vila, 2014; Nix
et al., 2017a). The influence of civilians’ race in non-lethal force events has similarly revealed
mixed results on whether such bias is present in officer decisions to use force (for comprehensive
reviews, see Klahm & Tillyer, 2010; Hollis & Jennings, 2018; Smith, Rojek, Petrocelli, &
Withrow, 2017). Even theoretical predictions of the influence of civilians’ race on police use of
force are contradictory. As summarized by Fridell and Lim (2016), the implicit bias theory
suggests that officers’ unconscious biases should result in greater likelihood of use of force
against minority suspects, while the counter bias perspective suggests less use of force for
minority suspects since officers are sensitive to the possibility of negative consequences for a use
of force incident with a minority suspect.
A number of studies find no significant racial or ethnic differences on police use of force across
a variety of measures and types of force (see for example: Brandl & Stroshine, 2017; Engel et al.,
2000; Garner et al., 2002; Jennings et al., 2019; Terrill, 2005). Other studies find mixed results,
with racial differences for certain minority groups, but not others (Engel & Calnon, 2004b; Gau
et al., 2010; Lee, 2016). For example, Gau and colleagues (2010) found that officers were more
than twice as likely to use TASERS on Hispanic suspects compared to White suspects, but there
was no significant difference for Black suspects. These findings highlight the need for
researchers to separately examine racial and ethnic groups whenever possible, as simple
White/non-White dichotomies may mask between-group differences among racial and ethnic
minorities.
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Still other studies find racial or ethnic differences in particular types of force, but not others
(Fridell & Lim, 2016; Fryer, 2019). Lawton (2007) suggested that racial differences may be
more prevalent at lower levels of force when officers have higher discretion, and some empirical
evidence supports this proposition (Fryer, 2019; Kaminski et al., 2004; Morrow et al., 2017).
For example, Crawford and Burns (2008) found that officers were more likely to use verbal
commands with Hispanic suspects and were more likely to use weaponless tactics or less than
lethal weapons against Black suspects; there were, however, no significant racial/ethnic
differences in the use of chemical agents or deadly force.
Other research contradicts this proposition and finds that Black civilians experience more serious
types of force but finds no differences among less severe types of force (Fridell & Lim, 2016;
Kramer & Remster, 2018;). Still other studies have found that minority suspects were more
likely than Whites to experience any type of police use of force or to experience more serious
types of force (Alpert, Dunham, & Macdonald, 2004; Kramer & Remster, 2018; Terrill &
Mastrofski, 2002; Terrill & Paoline, 2017). It is important to note, however, that among studies
showing mixed or positive relationships between civilians’ race and the use of force, the size of
these effects is often small, particularly compared to situational variables like civilians’
resistance (e.g., Bolger, 2015; Kramer & Remster, 2018).
Finally, the impact of race on police use of force mixed and is confounded by its relationship
with other civilian characteristics or behaviors, as well as officer and neighborhood
characteristics. For example, Kahn and her colleagues found that Black and Latino suspects
were more likely than Whites to receive a higher increase in force for an equivalent increase in
resistant behavior (Kahn et al., 2017), while another study found that experimental participants
were more likely to shoot unarmed Blacks in stereotypically threatening attire than similarly
dressed Whites (Kahn & Davies, 2017). The latter study also found, by contrast, that there was
no difference in the participants’ likelihood to shoot unarmed Black and White individuals in
safe attire. Nevertheless, this line of research suggests that when other factors related to suspect
characteristics or behaviors indicate a threat, these may disproportionately affect minorities’
likelihood of experiencing force because they are consistent with established stereotypes.
Other researchers have explored how the interactions of suspect and officer race may influence
police use of force and noted some significant differences between White and minority officers
based on civilian race or ethnicity (Jetelina et al., 2017; Paoline et al., 2018). Finally, several
studies found interactions between suspect race and neighborhood racial or ethnic composition,
neighborhood crime rate, and other measures of disadvantaged or threatening neighborhood
contexts, whereby minority civilians may experience more force simply because of the types of
neighborhoods in which they encounter police (Terrill & Reisig, 2003; Lee, 2016). In contrast,
Fridell and Lim (2016) found no racial differences in the use of TASER in high violent crime
areas, but they did find Blacks were more likely to experience the use of TASER in non-high
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violent crime areas (see also Correll, Wittenbrink, Park, Judd, & Goyle, 2011). These findings
underscore the importance of examining police use of force with multilevel models when
possible to explore, cross-level interactions between neighborhood measures and individual or
situational characteristics. Further exploration of these should lead to a better understanding of
what impact, if any, suspect race/ethnicity has on police decisions to use force.
In summary, the body of evidence available demonstrates mixed findings regarding the impact of
civilians’ race on police use of force. Further, when civilians’ race is found to predict police use
of force, the impact of race is often mitigated once other factors (e.g., civilians’ behavior,
neighborhood characteristics, etc.) are considered; any remaining race effects are typically small
in magnitude compared to other factors.
Officer Characteristics
Similar to the hypothesis that certain types of civilians may be more likely to experience use of
force is the hypothesis that individual characteristics of officers, including their experiences,
personality traits, and attitudes, affect officers’ use of force (Brandl & Stroshine, 2013; Terrill &
Mastrofski, 2002; Worden, 1996). While significant scholarly attention has been given to
examining the influence of these factors, the findings demonstrate inconsistent evidence that they
influence police use of force (for reviews, see Bolger, 2015; Klahm & Tillyer, 2010).
There is some empirical support that officers with higher levels of education and more
experience are less likely to use force (Chapman, 2012; McElvain & Kposowa, 2004; Paoline &
Terrill, 2007; Rydberg & Terrill, 2010; Terrill & Mastrofski, 2002), but a number of studies fail
to find significant effects for these variables (Klahm, Frank, & Brown, 2011; Lawton, 2007).
Research has generally not found officer race or gender to significantly predict use of force (for
reviews, see Bolger, 2015; Brandl & Stroshine, 2013; Paoline & Terrill, 2005; Schuck & RabeHemp, 2007), although there are exceptions, including studies related to involvement in
shootings. For example, two studies found that Black officers were significantly more likely to
be involved in shootings than White officers (Donner, Maskaly, Piquero, & Jennings, 2017;
Ridgeway, 2016), while McElvain and Kposowa (2008) found that White officers were more
likely to shoot than Hispanic officers.
Furthermore, more recently, research suggests that officers with lower self-control are
significantly more likely to be involved in an officer-involved shooting and, in experimental
manipulation, were more likely to engage in aggressive behavior earlier than officers in the
control condition (Donner et al., 2017; Staller, Christiansen, Zaiser, Körner, & Cole, 2018).
Exploring the impact of patrol workgroups, Ingram and colleagues (2018) found that officers in
workgroups who valued aggressive patrol tended to use force at higher rates compared to officers
from less aggressive workgroups. Collectively, this body of research suggests that officers’
characteristics are weak predictors of use of force, but may influence some types of force
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more than others (Crawford & Burns, 1998; Klahm & Tillyer, 2010; Mcelvain & Kposowa,
2008; Schuck & Rabe-Hemp, 2007).
Organizational characteristics
Despite the large literature base examining police use of force, there has been a limited number
of studies examining organizational characteristics and use of force (Lim & Lee, 2015; Nowacki,
2015). The scant evidence that exists from studies on agency size, policy, supervision,
training, and technology suggests that these characteristics may influence use of force, but
further research is needed to better understand the impact of many of these factors,
particularly across different types and severity of force.
Limited research suggests that agency size (i.e., number of sworn police officers) is positively
related to use of deadly force (Nowacki, 2015; Willits & Nowacki, 2014). Further, Willits and
Nowacki (2014) found that the influence of other organizational characteristics on lethal force,
while significant in both large and small cities, were more important in departments in large
cities as compared to small city departments (Willits & Nowacki, 2014). One exception they
noted, however, is that stringent recruitment practices were associated with fewer deadly force
incidents and that this is a stronger effect in small city departments.
Officer behavior, including the use of force, may be influenced by organizational characteristics
that regulate police discretion, particularly agency policy and first-line supervision. Generally,
agencies with more restrictive policies—those that set a high threshold of civilian resistant
behavior that justifies the use of more severe types of force—are associated with a decreased rate
of police use of less lethal force and lethal force (Bishopp, Klinger, & Morris, 2015; Ferdik,
Kaminski, Cooney, & Sevigny, 2014; Nowacki, 2015; Terrill & Paoline, 2017). Note, however,
that Nowacki (2015) found that while administrative policy significantly predicted the overall
number of lethal force incidents, as well as incidents involving only Black civilians, policy was
not significantly related to the number of lethal force incidents against Whites.
First-line supervisors not only set expectations for their subordinate officers but also play an
active role in the actual implementation of use of force policies (e.g., responding to the scene to
provide oversight, reviewing officers’ use of force, and ensuring completion of reports). The
few studies that have examined supervisors’ impact on officers’ use of force suggest they
influence whether officers view use of force policies and restrictions as fair, and they influence
the likelihood of their use of less lethal force (Ingram, Weidner, Paoline, & Terrill, 2014; Lim &
Lee, 2015; Van Craen & Skogan, 2017). Lim and Lee (2015) specifically found that the amount
of use of force training supervisors received and whether supervisors were college graduates was
associated with a decreased likelihood of officers using more severe levels of force. The effect
of police training on use of force has otherwise been relatively unexplored, and the little research
that has been conducted surprisingly does not find consistent significant effects on officer use of
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force. For example, Terrill and Mastrofski (2002) did not find an effect for verbal mediation
training on use of force while Lee and colleagues found the level of training at the police
academy was not associated with officers’ use of force (Lee, Jang, Yun, Lim, & Tushaus, 2010).
The impact of de-escalation training is currently being tested by several research teams in
various cities across the country, including Tuscon, Arizona, Fayetteville, North Carolina, and
Tempe, Arizona among others.
Community Characteristics
Criminologists have long known that the environment in which police-civilian interactions take
place can influence the decisions that officers make, including decisions regarding the use of
force (Smith, 1986; Terrill & Reisig, 2003). The theoretical proposition is that officers are more
likely to use force and at higher levels when they perceive greater danger or threats to their
safety; these threats may be related to community characteristics (Lee, Vaughn, & Lim, 2014;
Lersch, Bazley, Mieczkowski, & Childs, 2008). There appears to be less empirical consensus,
however, on the particular community characteristics that are predictive of variations in this
regard.
In one of the earliest studies of the influence of neighborhood characteristics, Smith (1986)
found that police were more likely to use or threaten force against suspects encountered in
primarily Black or racially mixed neighborhoods regardless of the race of the person encountered
(see also Lersch et al., 2008; Lee, 2016). Interestingly, Lautenschlager and Omori’s (2019)
research suggests that neighborhood racial and ethnic composition has different effects
depending on the type of measure of force used. Specifically, they found that as racial and
ethnic heterogeneity increases, the frequency of use of force incidents decreases but the severity
of force increases. The authors suggest that the use of force in more heterogeneous
neighborhoods may be limited to cases of serious offenses, in which higher severity might be
warranted.
Researchers have also explored the influence of neighborhood concentrated disadvantage, crime
rates, and socioeconomic status on use of force. A number of studies find that more serious
types of force are used against civilians encountered in disadvantaged neighborhoods (e.g., Sun,
Payne, & Wu, 2008; Terrill & Reisig, 2003). Interestingly, however, Lautenschlager and Omori
(2019) found that although more use of force incidents occurred in neighborhoods with higher
concentrated disadvantage, the average severity of force was lower. Similarly, neighborhood
crime levels, particularly the violent crime rate, also exert a significant and positive effect on
police use of force (Fridell & Lim, 2016; Fyfe, 1980; Lee et al., 2014; Terrill & Reisig, 2003).
Lautenschlager and Omori (2019), however, again note a difference in the relationship between
this community-level predictor and different measures of use of force, with the crime rate being
positively related to incidence of police use of force, but negatively related to the severity of
force.
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Nevertheless, some studies find that community characteristics were either very weak or not
statistically significant predictors of police use of force (Kramer & Remster, 2018; Lawton,
2007; Morrow et al., 2017). Lee and colleagues (2014), found that the effect of some community
characteristics varied depending on the level of aggregation, suggesting that using levels of
aggregation larger than neighborhoods may obscure real neighborhood differences because there
are likely differences within police districts and other more aggregate level Census measures.
The differences in the level of geographic aggregation for community characteristics could
contribute to the varied findings across studies (Shjarback, 2018).
Civilian and Officer Injuries during Use of Force
Police use of force can result in injuries to both civilians and officers, though estimates of the
prevalence of these injuries varies widely by how injury is defined and the data sources used
(Kaminski, Engel, Rojek, Smith, & Alpert, 2015; Stroshine & Brandl, 2019; Terrill & Paoline,
2012). The injury rates for civilians are consistently higher than those for officers (Morabito &
Socia, 2015; Stroshine & Brandl, 2019; Wolf, Mesloh, & Henych, 2008). One study found that
only 16.6% of officers were injured compared to 56.3% of suspects (Smith, Kaminski, Rojek,
Alpert, & Mathis, 2007), while others found injuries to officers were about half as common as
injuries to suspects (Morabito & Socia, 2015; Taylor, Alpert, Kubu, Woods, & Dunham, 2011).
Most injuries are relatively minor (e.g., bruises, lacerations, etc.), with significant injuries
occurring rarely (Bozeman et al., 2018; Stroshine & Brandl, 2019; Wolf et al., 2008).
Civilian and officer injuries are clearly related to the type of force used by officers. Studies
consistently show that when officers use conducted energy weapons as compared to other types
of force, civilian injury, severity of civilian injuries, and officer injuries are less likely (Alpert &
Dunham, 2010; Kaminski et al., 2015; MacDonald, Kaminski, & Smith, 2009; Smith et al., 2007;
Taylor & Woods, 2010; Stroshine & Brandl, 2019). Similarly, some evidence suggests
reductions in injuries to officers and civilians during incidents where OC spray was used as
compared to “hands-on” force or other force incidents when OC spray was not used (Alpert &
Dunham, 2010; Kaminski, Edwards, & Johnson, 1998; Morabito & Doerner, 1997; Smith et al.,
2007; Stroshine & Brandl, 2019). On the other hand, the use of canines is significantly related to
increased likelihood of civilian injury and more severe injury (Bozeman et al., 2018; Smith et al.,
2007). Finally, the use of physical force is associated with higher levels of injury to both
civilians and officers (MacDonald et al., 2009; Smith et al., 2007; Stroshine & Brandl, 2019).
Despite considerable research examining the factors that influence officer and civilian injuries,
there is only consensus on the impact of a few predictor variables (Stroshine & Brandl, 2019).
Civilian physical resistance increases the likelihood of officer and civilian injury (Castillo,
Prabhakar, & Luu, 2012; Jetelina, Reingle Gonzalez, & Bishopp, 2018; Lin & Jones, 2010;
Morabito & Socia, 2015; Paoline, Terrill, & Ingram, 2012). Smith and colleagues (2007) found
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that active aggression was one of the strongest predictors of officer and civilian injury. Further,
encounters that involved relatively less force by the officer in comparison to civilian resistance
were more likely to result in officer injuries than encounters with similar force and resistance
levels (Hine et al., 2018; Wolf et al., 2009). Wolf and colleagues (2008) found that injuries to
civilians and officers increased as the conflict continued in duration. Finally, several studies
found that civilians are more likely to be injured when they are armed with a weapon or display
life threatening behavior than civilians who are passively resistant or without a weapon (Lin &
Jones, 2010; Morabito & Socia, 2015; Rossler & Terrill, 2017), but these factors do not
necessarily increase the likelihood of officer injury (Morabito & Socia, 2015; Paoline et al.,
2012; Stroshine & Brandl, 2019). Note, however, that other research found the odds of officer
injury did increase when faced with a civilian threatening deadly force (Smith et al., 2007).
Officer characteristics (e.g., gender and race) generally do not significantly predict resulting
injuries (Covington et al., 2014; Hine et al., 2018; Paoline et al., 2012; Smith et al., 2007). There
is, however, evidence that civilian injuries are more likely for males and Whites compared to
their female and minority counterparts (Castillo et al., 2012; Lin & Jones, 2010; Macdonald et
al., 2009; Morabito & Socia, 2015; Rossler & Terrill, 2017; Smith et al., 2007). In terms of
officer injuries and civilian characteristics, the evidence is mixed, with some authors finding no
effect of civilian sex and race on officer injury (Morabito & Socia, 2015; Paoline et al., 2012;
Smith et al., 2007) and others finding contradictory effects of civilian gender on officer injury
(Covington et al., 2014; Macdonald et al., 2009). The impact of civilians’ substance abuse and
mental illness is unclear due to contradictory findings (Castillo et al., 2012; Morabito & Socia,
2015; Rossler & Terrill, 2017).
Summary
The body of literature on police use of force has extensively explored the influence of situational,
civilian, officer, organizational, and community characteristics on use of force, but leaves many
questions unanswered. While it is clear that civilians’ resistance is consistently the strongest
predictor of police use of force, the findings regarding the impact of other factors is considerably
more varied. Several comprehensive reviews of studies of police use of force in the last two
decades have noted that this body of research is marked by a number of methodological concerns
that may explain the inconsistent and even contradictory estimates of both the frequency of the
use of force and the reported effects of relevant predictor variables like civilian race (Garner et
al., 2002; Hollis, 2018; Hollis & Jennings, 2018; Klahm et al., 2014; Klahm & Tillyer, 2010).
As Fridell (2017) notes, “variations in findings could reflect variation in the actual phenomenon
across agencies and/or geographic areas or could reflect different research methods used to study
the same phenomenon” (p. 511).
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III.

METHODOLOGY

This research study used various data sources and a series of convergent analytic approaches to
address the following research questions:
• How and why do some arrests turn violent while most do not?
• What factors or combination of factors contribute to injuries to civilians and the
victimization of police officers during arrests?
• How can law enforcement agencies minimize conflict to reduce force, lower injuries and
victimizations, and improve outcomes during arrests and similar encounters with
civilians?
The Tulsa Police Department (TPD) has a sworn strength of approximately 750 sworn officers
who serve the 400,669 residents of Oklahoma’s second-largest city.2 The population of the City
of Tulsa is approximately 55% White, 15% Black, 16% Hispanic, 4% Native American, and 3%
Asian. The TPD is a full-service law enforcement agency with accreditation from the
Commission on Accreditation for Law Enforcement Agencies (CALEA). The TPD makes
approximately 15,000 arrests per year and reports approximately 250 use of force cases per year.
The TPD reports, on average, eight officer-involved shooting incidents per year. TPD Officers
are equipped with body-worn cameras.
The TPD Use of Force policy emphasizes the preservation of life and the objective
reasonableness of all force used; it strictly defines the circumstances under which deadly force is
and is not authorized. The policy includes a Use of Force Continuum “as a guide in the
appropriate use of force” (p. 1). Table 1 below displays the Use of Force continuum included in
TPD’s use of force policy. As shown, TPD Officers are equipped with pepper spray and are
approved to carry TASERs and collapsible batons in addition to firearms. Although the
continuum is illustrated as a hierarchy, the policy recognizes that in rapidly changing situations
“officers are not required to move in a hierarchical fashion through all the levels of control, but
instead, should use that level of force which is appropriate and reasonable under existing
circumstances” (p. 1).
In 2018, the TPD policy was updated from its previous 2014 policy to remove the Lateral
Vascular Neck Restraint (LVNR) from the use of force continuum and incorporate the Carotid
Restraint Control Hold (CRCH). Additional revisions at that time included updates for CALEA
standards and related to Use of Force report distribution. The most notable revision is the
incorporation of the expectation that officers will use de-escalation tactics before resorting to
force whenever possible and appropriate, to allow for attempts to stabilize the situation without
2

Population figures are based on July 1, 2018 estimates from the US Census:
https://www.census.gov/quickfacts/fact/table/tulsacityoklahoma,US/PST045218.
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the need for force or to minimize the severity of force needed. Although the impact of deescalation training is still being empirically tested, it has nevertheless been recommended for
police agencies by both the Police Executive Research Forum (2015) and the President’s Task
Force on 21st Century Policing (2015). Finally, the TPD policy has a fairly high reporting
threshold. Officers are required to document and report uses of force that involve a weapon,
injury (to officers or civilians), or complaint of injury. Conversely, they are not required to
report low-level force that does not involve the use of a weapon or an injury.
Table 1: Tulsa Police Department Use of Force Continuum

Data Sources
This project makes use of incident and arrest-related fields from the Records Management
Systems (RMS) of the TPD, as well as data contained within the TPD use of force reporting
systems. 3 These systems contain data elements available from the agency’s incident reports and
can be exported for analysis. Each time an officer makes a custodial arrest, an incident report is
generated that is captured in the RMS. These reports contain information on the date, time, and
location of the offense, the officer’s badge number or other unique identifier, information about
the civilian(s) such as gender, age, race, height and weight, and the crime(s) for which the
3

The TPD uses the IAPro Blue Team use of force software system.
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individual was arrested, information about the number of witnesses or bystanders present, and a
written narrative describing what took place and the details of any force that was used.
Likewise, each time that an incident results in a reportable use of force, an officer must complete
a use of force report that is captured in the use of force data repository.
The research team obtained electronic data on all police-civilian interactions that resulted in a
physical, in-custody arrest for a 30-month time period: January 1, 2016 – June 30, 2018. All use
of force incidents occurring within this time frame were also accessed from the TPD data
repositories.
Previous research reports varying estimates of arrests involving force from approximately 2.4
percent in Seattle (Hickman, Atherley, Lowery, & Alpert, 2015) to as high as 22 percent (Garner
et al., 2002) in the six cities that comprised Garner’s sample from the mid-1990s. In combined
data from the Police Public Contact Survey and the Survey of Inmates in Local Jails, Hickman
and his colleagues (2008) found that approximately 20% of arrestees experienced police use of
force, compared to only 1.5% of all police-civilian encounters that resulted in force. It is
important to note that the variation in rates of force may, at least partially, be due to the
differences in how force is defined and reported across agencies.
To facilitate an examination of the research questions, three distinct databases were developed:
(1) all arrest incidents; (2) use of force incidents, and (3) narrative (i.e., text) descriptions of use
of force incidents. The arrest and force incident data were merged with employee data files that
provided officers’ characteristics (e.g., officers’ race, sex, age, assignment, rank, etc.). Crime
and demographic information gleaned from the 2018 U.S. Census data for the neighborhoods
where arrests and uses of force took place also were merged into the primary data set for
analysis. The narrative data was coded and will be analyzed and reported separately.
Arrest Data
The TPD supplied two sources of arrest data: CitiSource data and TRACIS data. The CitiSource
data contained 124,195 individual charges stemming from an arrest and the TRACIS data
included 123,687 individual charges resulting from an arrest. Importantly, these cases reflect
individual charges, not in-custody arrests, which is the key unit of interest. Based on discussions
with the TPD, the TRACIS data were used as the prime source data. Merging these data resulted
in a database containing 124,391 unique charges. Thereafter, 11,148 cases were removed due to
either an unknown type of arrest and/or non-physical/custodial arrests, and a further 298 cases
were eliminated due to inconsistencies between the CitiSource and TRACIS data; likewise,
2,412 cases were removed due to missing information on a variable of interest. The resulting
database contained 110,533 charges resulting from an arrest during the time period of interest.
These data were aggregated to the arrest level, and included 35,532 in-custody arrests occurring
in Tulsa during a 30-month period (Jan 1, 2016 – Jun 30, 2018). Of note, 3,582 of the 35,532 in16

custody arrests (10.1%) could not be matched to individual officer characteristics. As a result,
31,950 in-custody arrests were included in analyses.4
The key dependent variable from the arrest data was whether or not any officer used force
during the execution of a custodial arrest (dichotomous, yes or no variable). This variable
allowed for a comparison between arrests that involved the use of force and those that did not.
The use of force data exported from the Blue Team database (described in detail below)
contained 713 incidents of officer force. However, only 551 of these use of force reports could
be matched with the appropriate arrest data.5 As a result, analyses examining use of force are
based on 551 incidents involving a reportable use of force occurring in Tulsa during a 30month period (Jan 1, 2016 – Jun 30, 2018).
Arrest Data: Additional measured incident characteristics:
• Indicators of time (year, month, day of week, time of day)
• Offense seriousness6
• Organizational indicators (TPD division, squad, and beat)
• Civilian characteristics
o Age (measured in years)
o Sex (male or female)
o Race /ethnicity (White, Black, Hispanic, Asian, Native American, other)
o Combined age, sex, and race (e.g., young (aged 12-24), Black, male)
• Officer characteristics7
o Age (measured in years, averaged if multiple officers involved)
o Length of service (measured in years of service, averaged if multiple officers
involved)
o Sex (measured as male, female, or mixed if multiple officers of different sex)
4

See Appendix A (Table 9) for a summary of missing data.
Unfortunately, the TPD arrest database does not include information on whether force was used during the
execution of the arrest. This information is only available in a separate use of force database. This required a
complicated and timely process to merge data, as only a small portion of the unique identifiers in the arrest database
matched the unique identifiers in the use of force database. After an initial matching process using the unique
identifiers, cases were subsequently matched based on a series of variables including the date, time, location, officer
identifier, and civilian name.
6
The NCIC code supplied in the TRACIS data was re-categorized into three groups based on the ICE Criminal
Offense Levels. Level 1 includes the most serious offenses including aggravated assaults, burglaries, etc.; level 2
include offenses such as embezzlement, extortion, etc.; level 3 reflects all other lesser offenses. For each arrest, the
most serious level was retained, which is similar to the application of the hierarchy rule in the UCR data.
7
The TPD also agreed to share de-identified information on all officers who appeared in the incident report sample
described above (including officers who used force and those who did not). The arresting officer may not
necessarily have been the same officer who used force, although that was usually the case. For arrests involving use
of force, officer characteristics reflect the officer(s) engaged in the use of force. For incidents involving multiple
officers using force, officers’ characteristics were averaged. Officer education was not electronically available for
officers involved in use of force incidents and therefore is not included in the model.
5
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•

o Race /ethnicity (measured as White, Black, Hispanic, Asian, Native
American, Other, or mixed if multiple officers of different race/ethnicity)
o Rank (measured as Officer, Corporal, Sergeant, Major, or Captain, or mixed if
multiple officers of differing ranks)
Contextual characteristics8
o Calls for service9
o Violent crime10
o Census Variables11
▪ Population
▪ Percent population aged 18-24
▪ Percent Black residential population
▪ Percent Unemployment
▪ Percent Poverty (population below poverty line)
▪ Residential mobility (percent population living in same house for at
least one year)

Use of Force Data (Incidents)
Aggregated use of force data for the 30-month study period resulted in 713 use of force
incidents.12 A number of these incidents contained missing information on variables of interest,
which resulted in 642 use of force incidents available for analyses. Please see the Appendix
(Table 11) for a summary of missing. Note that these data were measured and analyzed at the
incident level; multiple individuals could have force used against them within a single incident,
and multiple officers may have engaged in uses of force during a single incident. These use of
force incidents were used to examine the factors that predict three outcome measures: (1) citizen
injuries, (2) officer injuries, and (3) officer force relative to civilians’ levels of resistance.
8

Of the TPD organizational units (i.e., divisions, squads, and beats), the squad was chosen as the most appropriate
and informative for examining the influence of community variables on arrests and use of force outcomes (see
Appendix C). All variables were examined in multivariate models, but only the percent population aged 18-24 and
the violent crime rate were included in the final analyses due to issues associated with multicollinearity.
9
Calls for service within each squad were used based on their priority level defined by the TPD. This scale ranges
from 0 to 9 with lower numbers indicating more serious calls for service, which allowed for creating an average call
for service priority level for each squad.
10
Crime incidents were categorized into a violent crime category (i.e., aggravated assault, murder, rape, and
assault). The count of these incidents over a two-year period (i.e., 2016-17) were averaged and divided by the total
population in the squad based on the most recent Census estimates. This resulted in a violent crime rate per 100,000
civilians in each squad.
11
Census measures were calculated at the squad through a process of summing all Census tracts within each squad.
In the case of a squad bisecting a Census tract, the proportion of surface area within the squad was calculated and
the proportionate amount of the variable of interest was appended to the squad.
12
The TPD gathers information regarding use of force incidents using a Blue Team database. These data were
extracted and provided to the research team in Excel files across a number of sub-datasets linked through a series of
unique identifiers.
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The measures for both officer and civilian injuries are dichotomous injury/no injury variables. In
contrast, the civilian resistance and officer use of force measures are captured using resistance
and force seriousness hierarchy variables developed based on prior research (Alpert & Dunham,
1999; Alpert & Smith, 1999; Hickman et al., 2015; Terrill, Alpert, Dunham, & Smith, 2003). As
previously noted, more than one civilian or officer could be involved in a use of force incident,
and/or multiple levels of civilian resistance and officer use of force could occur within a single
incident. To capture this level of variation within an incident, civilian resistance and officer use
of force were measured as an average and a maximum.13
Finally, an overall “force factor” (i.e., civilian resistance relative to police use of force) was
created based on the civilian resistance and use of force hierarchical scales (Terrill et al. 2003).14
Using both the civilian resistance and use of force measures, the force factor is a single measure
with a possible range from -5 to +5 for each incident (see Table 2 below). The force factor is
created by subtracting the level of civilian resistance from the level of officer force, resulting in
possible negative or positive scores. A negative force factor value reflects higher levels of
civilian resistance compared to officer force. Conversely, a positive force factor value indicates
higher levels of officer force compared to civilian resistance. A zero values represents a level of
civilian resistance that is matched by the level of officer force.15

13

For example, an incident that involved civilian resistance at the following levels: 1, 3, 5, and 7 was recorded as an
average of 4 and a maximum of 7. One limitation to the average is that the final measure for a specific incident may
not reflect an actual level of resistance offered by a civilian. As such, the maximum level of resistance is used in the
subsequent analyses.
14
The creation of this measure is based on the maximum civilian resistance and officer level of force in each
incident regardless of how many civilians or officers were involved or how many actions were taken by each party
within the incident.
15
For example, a force factor of -2 indicates the civilian used two levels of resistance higher than the officer used
force; conversely, a +2 value shows the officer used force at two levels higher than civilian resistance.
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Table 2: Civilian Resistance and Officer Force Coding
Category

1
2
3
4

5

6

7

8

9

10

11

Civilian Resistance

Officer Use of Force

No resistance; subject is compliant

No actions taken; consensual
conversation
Issuance of lawful announcements,
warnings, orders, or commands

Non-compliance: verbal resistance without
threats; subject ignores officer or refuses to
comply
Passive physical resistance (e.g., "dead
weight")
Moved away from officer; fleeing or
attempting to flee
Verbal or physical threats (e.g., fighting
stance, reaching for possible weapon, other
furtive movements) from officers’
perspective

Physical touch not exceeding a
firm grip
Handcuffing

Defensive resistance to include
pushing/pulling/tensing to avoid physical
control or handcuffing
Unarmed assaultive physical resistance;
subject strikes or attempts to strike officer
with hands, feet, elbows, knees or other
body parts; includes kicking at officer to
avoid control or handcuffing; no apparent
attempt to kill or seriously injure officers
Use of hands, fists, feet, etc. with apparent
attempt to cause death or serious bodily
injury to officer

Display of weapon; Defensive posturing
with instrument; Identify weapon
(rock/brick/bottle, stick/club/blunt
instrument, knife or edged weapon,
TASER, pepper spray/chemical irritant,
firearm, explosive device, other)
Pointing of a weapon; other Imminent threat
with weapon; aggressive movement with
weapon; Identify weapon (rock/brick/bottle,
stick/club/blunt instrument, knife or edged
weapon, TASER, pepper spray/chemical
irritant, firearm, explosive device, other)
Use of weapon; subject strikes or attempts
to strike officer with weapon; subject fires
or discharges weapon at officer; Identify
weapon (rock/brick/bottle, stick/club/blunt
instrument, knife or edged weapon,
TASER, pepper spray/chemical irritant,
firearm, explosive device, other)
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Physical control tactics; pain
compliance techniques; hair
pulling; joint locks and comealongs; open-handed strikes; takedowns
Hard hand control, including
punches, kicks, elbow or knee
strikes
Use of lateral vascular neck
restraint

Draw or display of weapon;
Identify weapon (e.g., firearm,
TASER, pepper spray, pepper ball,
tear gas, or other chemical irritant,
baton, knife, other)
Pointing of a weapon or other
threatened use of a weapon;
Identify weapon (e.g., firearm,
TASER, pepper spray, pepper ball,
tear gas, or other chemical irritant,
baton, knife, other)
Use of weapon; Identify weapon
(e.g., firearm, TASER, pepper
spray, pepper ball, tear gas, or
other chemical irritant, baton,
other);

Force Factor
Resistance UOF
1

1

2

2

2

2

3

3

3

4

3

4

4

4

5

5

6

5

6

6

6

--

N/A

Use of Force Data: Additional measured incident characteristics:
• Indicators of time (year, month, day of week, time of day)
• Arrest (dichotomous measure – based on match to arrest database)
• Organizational indicators (TPD division, squad, and beat)
• Civilian characteristics
o Age (measured in years, averaged if multiple civilians involved)
o Sex (male or female, mixed if multiple civilians of different sex)
o Race /ethnicity (White, Black, Hispanic, Asian, Native American, other, or
mixed if multiple civilians of different race/ethnicity)
o Combined age, sex, and race (e.g., young (aged 12-24), Black, male)
o Criminal arrest history (measured on three-point seriousness scale; 1=most
serious, 2=medium seriousness, 3= least serious)
o Total previous charges (sum of criminal arrests)
• Officer characteristics16
o Officer assignment (Administrative, Investigations, Operations)
o Officer Division
o Officer Squad
o Age (measured in years, averaged if multiple officers involved)
o Experience (measured in years of service, averaged if multiple officers
involved)
o Sex (measured as male, female, or mixed if multiple officers of different sex)
o Race /ethnicity (measured as White, Black, Hispanic, Asian, Native
American, Other, or mixed if multiple officers of different race/ethnicity)
o Rank (measured as Officer, Corporal, Sergeant, Major, or Captain, or mixed if
multiple officers of differing ranks)
• Contextual characteristics17
o Calls for service18

16

The TPD also agreed to share de-identified information on all officers who appear in the incident report sample
described above (including officers who used force and those who did not). The arresting officer may not
necessarily have been the same officer who uses force. For arrests involving use of force, officer characteristics
reflect the officer(s) engaged in the use of force. For incidents involving multiple officers using force, officers’
characteristics were averaged. Officer education was not electronically available for officers involved in use of
force incidents, and therefore is not included in the model.
17
Of the TPD organizational units (i.e., divisions, squads, and beats), the squad was chosen as the most appropriate
and informative for examining contextual level. All variables were examined in multivariate models, but only the
percent population aged 18-24 and the violent crime rate were included in the final analyses due to issues associated
with multicollinearity.
18
Calls for service within each squad were used based on their priority level defined by the TPD. This scale ranges
from 0 to 9 with lower numbers indicating more serious calls for service, which allowed for creating an average call
for service priority level for each squad.
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o Violent crime19
o Census Variables20
▪ Population
▪ Percent population aged 18-24
▪ Percent Black residential population
▪ Percent Unemployment
▪ Percent Poverty (population below poverty line)
▪ Residential mobility (Percent population living in same house for at
least one year)
Narrative Use of Force Data - coded
The final data source explored for this research were the officer narrative descriptions of each
use of force incident. In Tulsa, the narratives are written by the officer who engaged in the use
of force. Every available use of force narrative was reviewed and coded based on a pre-defined
coding structure developed by the research team. This coding structure was loosely based on
prior research by Hickman and colleagues (2015) and recently employed by the U.S. Department
of Justice, Office of Community Oriented Policing Services research team in the San Francisco
Police Department Collaborative Reform analysis.
The key and substantive contribution of this approach is the ability to trace the incident through a
series of time-ordered actions in order to understand the nature of how these incidents unfolded
and how actions changed during the course of the interaction. Such an approach is unique and
offers an ability to dissect the incident into its component parts and understand the sequential
processes (i.e., action-reaction) that occurred between civilians and officers. Key variables of
interest include the types of force used by the officer(s), the level of effectiveness when a
weapon was used, and the levels of resistance offered by the civilian(s).
Initially, a small number of narratives (e.g., 10) were used as a pilot test to specify the processes
used to code the narratives. This involved several independent assessments of the test narratives
to refine and finalize the coding structure. Once the coding instrument was finalized, each
narrative was coded based on the actions of the officer, civilian, or canine. Every action by one
of these three subjects was coded using the structure summarized in Table 2 (see above).
Moreover, each action taken was attributed to a specific target, and actions were coded in the
order they occurred as described in the narrative. If actions occurred simultaneously by more
19

Crime incidents were categorized into a violent crime category (i.e., aggravated assault, murder, rape, and
assault). The counts of these incidents over a two-year period (i.e., 2016-17) were averaged and divided by the total
population in the squad based on the most recent Census estimates. This resulted in a violent crime rate per 100,000
civilians in each squad.
20
Census measures were calculated at the squad through a process of summing all Census tracts within each squad.
In the case of a squad bisecting a Census tract, the proportion of surface area within the squad was calculated and
the proportionate amount of the variable of interest was appended to the squad.
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than one officer or civilian at different levels of force or resistance, or an officer and civilian
engaged in actions simultaneously, the actions were coded sequentially in the order in which
they were described in the narrative. Importantly, if multiple levels of resistance were offered by
the same civilian at the same time, only the highest level of resistance offered by that civilian
was coded. Similarly, if multiple levels of force were used by the same officer at the same time,
only the highest level of force by that officer was coded. Weapon use by officers or civilians
was also coded to indicate the specific type of weapon (e.g., a firearm, TASER, etc.). In
addition, the number of times the weapon was used/deployed/fired was coded. If a range was
provided (fired 6-10 rounds), the highest number in the range was coded. Finally, the
effectiveness of a police canine or police weapon was coded on a three-level ordinal scale
ranging from ineffective (i.e., weapon had little to no effect on resistance or compliance by
civilian), to partially effective (i.e., weapon produced noticeable reduction in resistance by
civilian but did not end resistance and/or resulted in only partial compliance), to completely
effective (i.e., weapon ended all resistance and/or produced total or nearly total compliance by
civilian).
This methodology resulted in the coding of 713 use of force incident narratives from Tulsa.
Analyses of the coded narratives is in process, and findings from these analyses will be reported
in a separate report scheduled for delivery in spring 2020.
Analysis Plan
The analytic plan allows for a scientific assessment of whether incident, civilian, officer, and/or
contextual characteristics predict the use of force during an arrest, and, if those factors interact to
produce undesirable outcomes such as higher levels of force and/or injuries to officers and
civilians. Initially, a data audit was undertaken to assess the quality of the data, primarily
focusing on the amount of missing data across the variables of interest. This is a critical initial
step to both understand and finalize the data prior to data analyses. Thereafter, descriptive
statistics were produced to summarize the frequency and range of all variables within the
datasets. Frequencies, percentages, means, and standard deviations were used to describe the
data. In the bivariate analyses, the dependent variables of force used during arrests and level of
force (including a force factor) were compared against the primary independent variables
grouped by incident, civilian, officer, and contextual characteristics. Importantly, bivariate
analyses do not offer conclusive evidence regarding the research questions, but they do offer an
initial assessment of relationships between individual variables and the outcomes of interest; they
are a foundational step required for the final analytic stage, multivariate modeling.
The primary analytic approach to addressing the research question involved multivariate
modeling. Multivariate analysis is a key technique for observing the effects of each independent
variable (Hanushek & Jackson, 1977) by identifying the impact of a single variable on a
dependent variable while considering the effect of all other variables simultaneously.
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Importantly, the arrest and use of force data included variables that cross units of analysis (i.e.,
nested data), and the use of multilevel modeling was considered. For example, the prime unit of
analysis is an arrest, but potential predictors exist at the incident (Level 1), officer (Level 2), and
contextual (Level 3) levels. Practically, a single officer may conduct more than a single arrest,
and multiple arrests occur within any single contextual unit (i.e., a squad). In sum, arrest
incidents are nested within officers which are nested within larger, contextual units. A review of
these data indicated that multilevel modeling was unnecessary/impractical for these data for a
number of reasons. The infrequent number of force incidents among the arrests rendered a
limited amount of variation on the dependent variable across these higher unit of aggregation
(i.e., officers and the squad). For the use of force incidents, this problem was heightened by the
limited variation in injury and levels of force. Given these restrictions, logistic and linear
regression models with robust standard errors were estimated. For the arrest data examining use
of force, logistic regression with robust standard errors was implemented. This modeling
approach was also used for identifying predictors of civilian and officer injury. The model
examining the force factor was estimated using linear regression with robust errors given the
metric measurement of the dependent variable. The use of robust standard errors provides a
more conservative test of relationships between the independent variables and the dependent
variables given the nested nature of these data.
For the arrest and use of force models, predicted probabilities were estimated to indicate the
probability of an outcome occurring when variables are at their average or vary based on a
change in values of certain independent variables (Long & Mustillo, 2017). The regression
coefficients in binary logistic regression are not expressed as the outcome’s probability.
Generally, conclusions incorporating probabilities are more useful than conclusions about the
similarity of regression coefficients in the binary regression model because regression
coefficients do not indicate the substantive size of an effect. The advantage of a predicted
probability is that the size of the effect depends on the values of other variables in the model
which allows for more informative, although more complex, conclusions. In contrast, regression
coefficients do not depend on the values of other variables in the model and simply provide
information about the effects of a predictor variable on an outcome independent of the effects of
the other variables. Section IV provides the results of the descriptive, bivariate, and multivariate
analyses as well as the predicted probabilities of the arrest and use of force data for TPD.
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IV.

FINDINGS

Arrest Data
Descriptive and bivariate statistics
The analyses included 31,950 arrests made by the TPD between January 1, 2016 and June 30,
2018. Of these arrests, officers used force in approximately 551 arrests (1.7%).21 Of the arrest
incidents, 86.4% involved lesser offenses (level 3 seriousness22). The Gilcrease division led the
agency in the number of arrests made (43.2%), followed by Mingo Valley (29.4%). The average
age of civilians who were arrested during the time period was 33.3 years (SD = 11.5). Most
arrests included civilians who were male (72.8%) and who were White (54.7%). For officers
making arrests, the average age was 36.9 years (SD = 8.2); they had an average of 8.1 years of
service (SD = 8.2). The majority of arrests involved only male officers (88.5%) and involved
only White officers (74.7%). In 1.3% of arrests, the arresting officer was assigned to the canine
unit. Table 3 summarizes these variables and Table 10 in the Appendix reports additional
descriptive statistics (e.g., month, day of the week, and organizational beat).

21

This percentage reflects the number of reported use of force cases (n=551) that could be matched to an arrest in
the arrest database with no missing data. There were a total of 713 use of force cases reported during the study
period. For analyses that relied solely on use of force cases and were not matched to arrests, 71 cases were removed
because of missing data, leaving 642 UOF cases available for analysis.
22
The NCIC code supplied in the TRACIS data was re-categorized into three groups based on the ICE Criminal
Offense Levels. Level 1 includes the most serious offenses including aggravated assaults, burglaries, etc.; level 2
include offenses such as embezzlement, extortion, etc.; level 3 reflects all other lesser offenses. For each arrest, the
most serious level was retained which is similar to the application of the hierarchy rule in the UCR data.
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Table 3: Descriptive Statistics I – All Arrests (N=31,950)
% or Mean
Dependent Variable
Use of force
Independent Variables
Incident Characteristics
Year
2016 (Jan-Dec)
2017 (Jan-Dec)
2018 (Jan-Jun)
Weekend
Nighttime
Offense seriousness
Level 1
Level 2
Level 3
Division
Gilcrease
Mingo Valley
Riverside
Squad
Adam
Baker
Charlie
David
Edward
Frank
George
Henry
Ida
Civilian Characteristics
Average age
Adult (aged 19+)
Male
Female
White
Black
Hispanic
Asian
Native American
Young, Black, Male
Officer Characteristics
Average age
Length of service
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SD

Min.

Max.

1.7%

--

0.00

1.00

40.8%
38.7%
20.4%
29.0%
52.0%

------

0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00

7.7%
5.9%
86.4%

----

0.00
0.00
0.00

1.00
1.00
1.00

43.2%
29.4%
27.4%

----

0.00
0.00
0.00

1.00
1.00
1.00

9.6%
23.3%
10.3%
15.0%
9.1%
5.3%
10.0%
7.8%
9.6%

----------

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

33.3
93.0%
72.8%
27.2%
54.7%
34.2%
4.7%
0.6%
5.8%
7.7%

11.5
----------

1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

85.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

36.9
8.1

8.7
8.2

20.00
0.00

67.00
38.00

Male only
Female only
Mixed gender
White only
Black only
Hispanic only
Asian only
Native American only
Other race/ethnicity only
Multiple race/ethnicity officers
Rank
Police officer
Sergeant
Corporal
Major
Captain
Mixed rank officers
Assignment: Canine
Contextual Characteristics (Squad, N=9)
Calls for service (Priority Level 0-9)
Violent crime rate
Concentrated disadvantage
% Population 18-24 Years of Age

88.5%
11.4%
0.1%
74.7%
8.0%
5.0%
1.1%
10.6%
0.3%
0.3%

-----------

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

95.0%
1.2%
3.6%
0.0%
0.0%
0.2%
1.3%

--------

0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.1
386.9
1.0
0.9

3.63
459.58
-1.42
7.74

3.96
1,915.91
2.01
10.90

3.8
1,226.3
0.0
9.4

Concentrated disadvantage is a cumulative measure of the percentage of the population that is non-White, below the
poverty line, the unemployment rate, and female-headed households.

Examining the bivariate relationships between the independent variables and use of force is
another approach to identifying relationships between these variables. For example, Table 4
reveals that force was used against males about three times more often than against females
during arrests. In other words, of the arrests involving males, 2.1% of those incidents resulted in
use of force; conversely, of the arrests involving females, only 0.7% of those incidents resulted
in use of force. Force rates by race/ethnicity were relatively similar; White civilians were the
subjects of force in 1.7% of arrests, Blacks 1.8%, Hispanics 2.0%, Asians 2.2%, and Native
Americans 1.4%. Young, Black males (18 and under) had forced used against them in 1.9% of
arrests. White officers used force more frequently (1.6%) than Black officers (0.6%).
Table 4 also summarizes the bivariate relationships between other incident and officer
characteristics and use of force occurrence. For example, use of force was most frequently used
in incidents with lower levels of seriousness (e.g., Level 2, 2.5% and Level 3, 1.8%).
Organizationally, the rates of force were relatively equal across districts, but were more
prevalent in Adam and Charlie squads and less frequent in Baker and Ida squads. Finally, canine
officers were more likely to be involved in incidents that included force compared to other
organizational units.
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Table 4:IV Bivariate Analysis - Arrests & Force (N=31,950)
Overall Force
Incident Characteristics
Weekend
Nighttime
Offense seriousness
Level 1
Level 2
Level 3
Division
Gilcrease
Mingo Valley
Riverside
Squad
Adam
Baker
Charlie
David
Edward
Frank
George
Henry
Ida
Civilian Characteristics
Average age
Adult (19+)
Male
Female
White
Black
Hispanic
Asian
Native American
Young, Black, Male
Officer Characteristics
Average age
Average length of service
Male only
Female only
Mixed gender
White only
Black only
Hispanic only
Asian only
Native American only
Other race/ethnicity only
Mixed race/ethnicity
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N
31,950

No Force
98.3%

Force
1.7%

9,264
16,605

98.4%
98.3%

1.6%
1.7%

2,446
1,897
27,607

99.3%
97.5%
98.2%

0.7%
2.5%
1.8%

13,799
9,404
8,747

98.3%
98.1%
98.4%

1.7%
1.9%
1.6%

3,081
7,439
3,279
4,793
2,904
1,707
3,185
2,488
3,074

97.3%
99.2%
97.4%
97.9%
98.1%
98.6%
98.0%
98.3%
98.8%

2.7%
0.8%
2.6%
2.1%
1.9%
1.4%
2.0%
1.7%
1.2%

31,950
29,704
23,254
8,696
17,474
10,938
1,492
181
1,865
2,476

33.3
98.3%
97.9%
99.3%
98.3%
98.2%
98.0%
97.8%
98.6%
98.1%

32.2
1.7%
2.1%
0.7%
1.7%
1.8%
2.0%
2.2%
1.4%
1.9%

31,950
31,950
28,291
3,628
31
23,858
2,546
1,613
341
3,396
103
93

36.8
8.1
98.3%
99.3%
0.0%
98.4%
99.4%
98.4%
97.7%
99.0%
100.0%
0.0%

38.3
10.9
1.7%
0.7%
100.0%
1.6%
0.6%
1.6%
2.3%
1.0%
0.0%
100.0%

Rank
Police officer
Sergeant
Corporal
Major
Captain
Assignment: Canine

30,347
397
1,179
11
15
416

98.6%
88.9%
94.7%
100.0%
80.0%
63.5%

1.4%
11.1%
5.4%
0.0%
20.0%
36.5%

Multivariate analyses
While bivariate analyses can offer an initial indication of statistical relationships, multivariate
analyses are the appropriate technique from which to draw conclusions. Multivariate analyses
revealed that force was less likely to occur during arrests for more serious offenses (e.g., Level
1) compared to less serious offenses (Level 3). Younger civilians were slightly more likely to
have force used against them, and male civilians were three times more likely than female
civilians to have force used against them during arrests. Importantly, the race of the suspect
was NOT a statistically significant predictor of the use of force after controlling for other
factors. Black, Hispanic, Native American, and Asian civilians were no more or less likely to
have force used against them during arrest relative to White civilians under the same
circumstances. Young, Black males, in particular, were actually less likely to have force used
against them relative to any other civilian group (e.g., age, gender, and race/ethnicity).
Officers with more experience were slightly more likely to use force than officers with less
experience. Black officers were less likely to use force than White officers, but there were no
differences in the force rates of Hispanic, Asian, or Native American officers compared to White
officers. There also were no differences in the rates of force used between male and female
officers. Patrol officers were less likely to use force than supervising officers. The Canine unit
was also significantly more likely to use force than other assignments, and this was by far the
most impactful variable in the model. The predicted probability of use of force during an arrest
where all included measures were set to their average was 0.3%. When the canine unit was
involved, the predicted probability of the use of force during an arrest was 14.8% when all
other measures were held at their average. Finally, community characteristics such as the
seriousness of calls for service, the violent crime rate, and the percentage of young people living
in a geographic area covered by a TPD squad had no effect on the likelihood of force used during
arrests. Table 5 summarizes all results from this model.
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Table 5: Logistic Regression of Force in Arrests (N=31,950)
B
-9.40

Intercept
Incident Characteristics
Weekend
Nighttime
Offense seriousness
Level 1
Level 2
Civilian Characteristics
Average age
Male
Black
Hispanic
Asian
Native American
Young, Black, Male
Officer Characteristics
Length of service
Male
Black
Hispanic
Asian
Native American
Rank: Police Officer
Assignment: Canine
Contextual Characteristics (Squad, N=9)
Calls for service (Priority Level 0-9)
Concentrated disadvantage
% Population 18-24 Years of Age
Explained Variance

0.07
0.23

Robust SE
6.56

OR
--

0.11
0.17

---

-0.98***
0.04

0.23
0.19

0.37
--

-0.01**
1.15***
0.20
0.00
0.12
-0.07
-0.57**

0.00
0.10
0.14
0.16
0.39
0.12
0.21

0.99
3.15
----0.57

0.04***
-0.25
-0.65***
0.33
0.26
-0.39
-1.74***
3.85***

0.01
0.15
0.18
0.25
0.24
0.37
0.15
0.44

1.04
-0.52
---0.17
49.13

1.49
0.28
0.02

1.75
0.15
0.11
20.1

----

p≤0.001, **p≤0.01, *p≤0.05
Reference categories: No force, NCIC Level 3, Female civilian, White civilian, Female officer, White officer, and
officers with a higher rank than police officer. Arrests involving officers of mixed genders, officers of other
race/ethnicity, and officers of mixed race/ethnicity were excluded by the model estimation process. Officer age was
dropped due to multicollinearity with officer length of service. Significance levels are based on robust standard
errors.
NOTE: Concentrated disadvantage is a cumulative measure of the percentage of the population that is non-White,
below the poverty line, the unemployment rate, and female-headed households. Models were also tested with the
violent crime rate, but concentrated disadvantage and the violent crime rate are highly correlated and could not be
included in the same model. Models were also tested with civilian age dichotomized into juvenile vs. adults, but the
results were substantively unchanged.
***
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Use of Force Data (Incidents)
Analyses were also conducted on the use of force incidents independent of whether they were
connected to an arrest or not. Originally, 713 use of force cases were extracted from the Blue
Team database. A number of these incidents contained missing information on variables of
interest, which resulted in 642 use of force incidents available for analyses. Please see the
Appendix (Table 11) for a summary of missing data.
Descriptive and bivariate statistics
Descriptive and bivariate analyses reveal the following patterns within the use of force incidents.
With respect to the dependent variables, civilians averaged a value of four on an 11-point scale
of resistance, while officers averaged a value of nine on a 13-point scale.23 Civilians
experienced injuries in 54% of all use of force incidents, while officers experienced injuries in
12% of those incidents. Finally, the force factor scale, which compares the level of civilian
resistance to officer use of force by collapsing the independent scales to a comparable six-point
scale, reveals a nearly equal use of force by officers compared to civilian resistance (e.g., 0.36 on
a scale from -4.0 to 3.0).
Roughly a quarter of these force incidents occurred on the weekend (e.g., 26.8%), while a slight
majority occurred between 7PM and 7AM (e.g., 52.2%). Also, over 85% of the incidents
resulted in an arrest, which is supported by the previous analyses of the arrest data.
Descriptive statistics for civilians indicate that the average age of civilians in use of force
incidents was 32.8 years (SD = 11.0), with a majority of these incidents involving adults
(91.0%). A majority of incidents occurred with male civilians only (88.6%) and occurred with
White civilians only (52.3%). Less than five percent of civilians involved in these incidents
possessed significant criminal histories (e.g., Level 1 = 3.4%). Finally, less than 10 percent of all
civilians were young, Black males (e.g., 8.6%).
Officers involved in these incidents were drawn primarily from the Support (28.3%) and
Gilcrease (27.9%) Divisions. Related, the canine unit was involved in 27.9% of all the use of
force incidents, which was almost three times higher than the next highest squad (Baker) at 9.7%
of force cases reported. Adam and Charlie squads accounted for 9% and 8.1% of force cases
respectively. The most common rank was a patrol officer (79.0%), the average length of service
for officers involved in use of force incidents was 11.9 years, and the average officer age was
28.9 years. Male officers were most commonly involved in the use of force (91.4%), and force
incidents most frequently involved only White officers (71.5%). Officers most frequently used a
TASER (e.g., 32.1%) or a canine (e.g., 28.3%) in force incidents, while firearms were one of the
23

Please see Table 2 for a comprehensive description of the coding instrument.
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least common options employed (e.g., 4.4%). Table 6 summarizes descriptive data for the use of
force incidents; Table 12 in the Appendix summarizes additional incident characteristics (e.g.,
year, month, day of week).
Table 6: Descriptive Statistics I - Use of Force Incidents (n=642)
% or Mean
Dependent Variable
Civilian Resistance – Average
Civilian Resistance – Maximum
Civilian Injury
Officer Force – Average
Officer Force – Maximum
Officer Injury
Force Factor (6 category scale)24
Independent Variables
Incident Characteristics
Weekend
Nighttime
Arrest (Based on Blue Team)
Civilian Characteristics
Average age
Adult (aged 19+)
Male Only
Female Only
Mixed Gender
White Only
Black Only
Hispanic Only
Asian Only
Native American Only
Other Race/Ethnicity Only
Mixed Race/Ethnicity
Criminal History
Level 1
Level 2
Level 3
Total
Young, Black Male
Officer Characteristics
Organizational Unit
Detective Division
Gilcrease Division
24

Based on Terrill et al., (2003) in PQ.
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SD

Min.

Max.

4.2
5.6
54.0%
9.6
10.3
12.0%
0.4

1.6
2.2
-2.5
2.4
-1.2

1.00
1.00
0.00
1.00
1.00
0.00
-4.00

11.00
11.00
1.00
13.00
13.00
1.00
3.00

26.8%
52.2%
85.2%

----

0.00
0.00
0.00

1.00
1.00
1.00

32.8
91.0%
88.6%
10.0%
1.4%
52.3%
35.2%
8.6%
0.5%
2.6%
0.3%
0.5%

11.0
------------

12.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

73.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

3.4
2.9
28.2
34.4
8.6%

4.3
3.4
40.9
45.4
--

0.00
0.00
0.00
0.00
0.00

28.00
20.00
335.00
349.00
1.00

2.2%
27.9%

---

0.00
0.00

1.00
1.00

Mingo Valley Division
Riverside Division
Special Investigations
Support Division
Training Division
Squad
Adam
Baker
Charlie
David
Edward
Frank
George
Henry
Ida
Gang Unit
Canine
Vice/Narcotics
Warrants
Miscellaneous (Traffic, Investigations, etc.)
Rank
Police officer
Sergeant
Corporal
Mixed rank officers
Length of service
Average age
Male Only
Female Only
Mixed gender
White Only
Black Only
Hispanic Only
Asian Only
Native American Only
Other race/ethnicity Only
Multiple race/ethnicity officers
Type of force
Physical Control
Hard Hands
Pepper Spray
TASER
Baton
Canine
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17.1%
16.2%
7.8%
28.3%
0.5%

------

0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00

9.0%
9.7%
7.3%
8.1%
5.8%
2.5%
4.8%
7.2%
3.7%
4.0%
27.9%
3.6%
1.4%
5.0%

---------------

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

79.0%
6.4%
5.9%
8.7%
11.9
38.9
91.4%
4.0%
4.5%
71.5%
2.6%
4.8%
1.6%
7.0%
0.0%
12.5%

----7.6
7.5
-----------

0.00
0.00
0.00
0.00
1.00
23.5
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
35.00
63.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

5.0%
11.4%
16.8%
32.1%
1.1%
28.3%

-------

0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00

Firearm
Other
Contextual Characteristics (Squad, N=9)
Calls for service (Priority Level 0-9)
Violent crime rate
Concentrated Disadvantage
% Population 18-24 Years of Age

4.4%
1.0%
3.75
1,281.86
0.00
9.56

---

0.00
0.00

1.00
1.00

0.10
399.65
1.00
0.91

3.63
459.58
-1.58
7.78

3.96
1,915.91
1.6
10.90

Concentrated disadvantage is a cumulative measure of the percentage of the population that is non-White, below the
poverty line, the unemployment rate, and female-headed households.

Bivariate analyses were also estimated for civilian injury, officer injury, and the force factor.
Civilian injury occurred in 54.0% of all use of force incidents, and the rate of injury did vary
across several incident, civilian, and officer characteristics. Of note, rates of civilian injury were
much lower when using pepper spray or a TASER; in contrast, civilian injury rates were elevated
when the officer used physical control, a baton, a canine, or a firearm. Officer injury occurred in
11.8% of all use of force incidents and varied across several incident, civilian, and officer
characteristics. Of note, officer injury was more prevalent when hard hands (32.9%), physical
control (15.6%), or a TASER (17.5%) were used. Finally, the average force factor was slightly
above zero (0.36) indicating that officers, on average, used slightly more force relative to civilian
resistance in use of force incidents. This comparison measure varied across incident, civilian,
and officer characteristics. Please see Tables 13-15 in the Appendix for a comprehensive
summary of all bivariate relationships.
Multivariate analyses – civilian injuries
The strongest predictors of civilian injuries were the types of force used by police (see Table 7
below). The odds of injury to a civilian increased more than five-fold when officers used
physical control tactics compared to hard-hand tactics (odds ratio = 5.87), while the likelihood of
civilian injury went down significantly when officers used pepper spray compared to hard-hand
control (odds ratio = 0.39). Compared to hard-hand tactics, the use of a TASER or a baton
neither increased nor decreased the odds of civilian injury. However, the use of a canine was
significantly more likely to produce civilian injury than hard-hand tactics (odds ratio = 62.05),
and use of a firearm increased the likelihood of civilian injury roughly five times compared to
hard-hand tactics. Other factors associated with civilian injury include a slightly elevated risk of
injury among older civilians, Native American civilians, and when the officer involved held the
rank of police officer. Conversely, incidents involving female civilians and those involving only
Native American officers reduced the likelihood of civilian injury. Finally, civilian injuries
varied slightly by the level of concentrated disadvantage and the age of the population.
The predicted probability of civilian injury during a use of force incident where all included
measures were set to their average was 66.4%. In use of force cases with only Native American
civilians, the predicted probability of civilian injury was 86.0% when all other measures were at
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their average. In use of force incidents involving a canine, the predicted probability of civilian
injury was 97.0%, incidents involving a firearm produced a predicted probability of 90.0%, and
in incidents when physical control techniques were used the predicted probability was 91.0%.
Table 7: Logistic Regression of Civilian and Officer Injury (N=642)
Intercept
Incident Characteristics
Weekend
Nighttime
Civilian Characteristics
Average age
Female Only
Mixed Gender
Black Only
Hispanic Only
Asian Only
Native American Only
Mixed Race/Ethnicity
Total Criminal History
Resistance Level
Young, Black Male
Officer Characteristics
Length of service
Female Only
Mixed Gender
Black Only
Hispanic Only
Asian Only
Native American Only
Mixed race/ethnicity
Rank: Police Officer
Type of Force
Physical Control
Pepper Spray
TASER
Baton
Canine
Firearm
Contextual Characteristics (N=9)
Calls for service
Concentrated disadvantage
% Population 18-24 Years
Explained Variance

Civilian Injury
B
RSE
O.R.
-4.45
2.59
--

B

1.96

9.16

--

0.20
-0.03

0.23
0.22

---

-0.45
0.51

0.35
0.42

---

0.02**
-0.82**
-1.18
-0.39
0.29
-1.29
1.28**
-0.82
-0.00
0.08
-0.69

0.01
0.30
0.88
0.30
0.42
1.05
0.46
0.97
0.00
0.05
0.39

1.02
0.44
----3.58
-----

-0.02*
0.33

0.01
0.55

0.98
--

-0.00
0.30***
-0.02

-0.03
-0.36
-0.34
-0.08
-0.77
-0.23
-0.70*
-0.14
0.29*

0.02
0.43
0.61
0.33
0.48
0.76
0.28
0.27
0.14

------0.50
-1.33

0.03
0.90
0.22
-0.80
0.01
0.25
-0.76
0.41
-0.76*

0.03
0.64
0.38
1.21
0.72
1.18
0.55
0.33
0.33

--------0.47

1.72***
-0.96**
-0.48
1.20
4.13***
1.62*

0.35
0.33
0.31
0.68
0.42
0.66

5.60
0.39
--62.05
5.08

-0.89
-1.80***
-0.90*
--3.15**
-2.90***

0.62
0.46
0.38
-0.95
0.68

-0.17
0.41
-0.04
0.05

0.67
0.06
0.06
36.6

-0.87
1.17

2.26
0.26
0.14
21.7

--0.76

0.45
-0.14*
0.16*

Officer Injury
RSE
O.R.

-0.08
-0.72

--1.79

--

-0.32
0.15
-0.27*

--

--

0.44
0.65

---

--

--

0.95

--

--

--

0.00
0.06
0.68

-1.36
--

p≤0.001, **p≤0.01, *p≤0.05
Reference categories: Male civilian only, White civilian only, Male officer only, White officer only, officers with a
higher rank than police officer, and hard hands (type of force). Officer age was dropped due to multicollinearity with
officer length of service. Significance levels was based on robust standard errors.
***
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NOTE: Concentrated disadvantage is a cumulative measure of the percentage of the population that is non-White,
below the poverty line, the unemployment rate, and female-headed households. Models were also tested with the
violent crime rate, but concentrated disadvantage and the violent crime rate are highly correlated and could not be
added in the same model. Models were also tested with civilian age dichotomized into juvenile vs. adults, but the
results were substantively unchanged.

Multivariate analyses – officer injuries
Table 7 also reports the predictors of officer injury. Younger civilians and those with higher
levels of resistance were positively associated with injuries to officers. Conversely, incidents
with police officers were less likely to result in injuries to the officers than incidents with officers
of higher rank. The type or force tactic used by officers also was related to injuries to officers.
Much like the findings for civilian injuries, the odds of officers being injured were significantly
reduced when pepper spray (odds ratio = 0.17) or a TASER (odds ratio = 0.41) was used
compared to hard-hand control (striking) tactics. The use of canines (odds ratio = 0.04) and
firearms (odds ratio = 0.05) also were negatively associated with officer injuries. Squads with
higher percentage of younger residents (18-24 years of age) were less likely to experience officer
injuries (odds ratio = 0.76). For use of force incidents, the predicted probability of officer injury
where all measures were held at their average was 50.6%. In incidents when a TASER was used,
the predicted probability of officer injury was 35.7% and the predicted probability of injury was
18.4% in incidents involving pepper spray. Finally, the predicted probability of officer injury in
incidents involving a canine was 9.6%, and it was 6.0% in incidents involving a firearm.
Multivariate analyses – force factor
Table 8 reports the findings from the force factor analysis. Incidents involving Native American
civilians were characterized by lower levels of force compared to resistance, and civilians with a
previous criminal history were associated with a positive force factor (i.e., higher level of police
force compared to civilian resistance).
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Table 8: Linear Regression of Force Factor (N=634)
Intercept
Incident Characteristics
Weekend
Nighttime
Civilian Characteristics
Average age
Female Only
Mixed Gender
Black Only
Hispanic Only
Native American Only
Total Criminal History
Young, Black Male
Officer Characteristics
Length of service
Female Only
Mixed Gender
Black Only
Hispanic Only
Asian Only
Native American Only
Mixed race/ethnicity
Rank: Police Officer
Contextual Characteristics (Squad, N=9)
Calls for service
Concentrated disadvantage
% Population 18-24 Years of Age
Explained variance

B
0.97

RSE
1.74

-0.04
0.09

0.10
0.07

-0.01
-0.01
0.02
-0.01
-0.04
-0.80**
0.00*
0.05

0.00
0.12
0.15
0.09
0.13
0.18
0.00
0.22

0.01
0.27
-0.19
-0.62
0.30
-0.33
-0.20
-0.35
-0.12

0.01
0.27
0.37
0.41
0.22
0.31
0.19
0.17
0.09

-0.31
0.00
0.08

0.41
0.04
0.04
6.7

p≤0.001, **p≤0.01, *p≤0.05
Reference categories: Male civilian only, White civilian only, Male officer only, White officer only, and officers
with a higher rank than police officer. Officer age was dropped due to multicollinearity with officer length of
service. Significance levels was based on robust standard errors. Eight cases were dropped due to low
representation of Asian, and Mixed race/ethnicity civilians.
NOTE: Concentrated disadvantage is a cumulative measure of the percentage of the population that is non-White,
below the poverty line, the unemployment rate, and female-headed households. Models were also tested with the
violent crime rate, but concentrated disadvantage and the violent crime rate are highly correlated and could not be
added in the same model. Models were also tested with civilian age dichotomized into juvenile vs. adults, but the
results were substantively unchanged.
***
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V.

CONCLUSIONS & RECOMMENDATIONS

Summary
This research project analyzed administrative data provided by the Tulsa Police Department
(TPD) from January 1, 2016 through June 30, 2018 for the purpose of identifying patterns and
trends in TPD arrests, use of force, and related injuries to officers and civilians. Data came
primarily from the TPD records management system and the Blue Team use of force database.
These data were supplemented with information on TPD officers (age, race, rank, years of
service), calls for service, and community-level characteristics (crime and demographic
indicators) to develop a comprehensive set of data that served as the basis for a series of
descriptive, bivariate, and multivariate analyses.
During the period covered by this study, the TPD made approximately 32,000 arrests and used
force in approximately 1.7% of them.25 This relatively low rate of force is partially explained by
the relatively high reporting threshold in TPD policy for reporting force(see Appendix B for the
TPD use of force policy details).26 The TPD does not capture in its Blue Team use of force data
system low levels of force (pushing, pulling, wrestling) that do not result in injury. Prior
research suggests that this type of low-level force makes up the majority (70-80%) of force used
by the police (Alpert & Dunham, 1999). Unless force of this type produces an injury, it is not
captured in Blue Team and was not available to the research team for analysis.
The data revealed that most TPD use of force occurred during arrests for less serious crimes,
which also made up the bulk of total arrests. The Gilcrease division lead the agency in the
number of arrests made, and also led the patrol divisions in the percentage of use of force cases
(28%) followed by Mingo Valley (17%) and Riverside (16%). Examining force at the squad
level revealed that the Canine Unit alone accounted for 28% of the force cases reported, which
was almost three times higher than the next highest squad (Baker) at 9.7% of force cases
reported. The average civilian against whom force was used was 33 years year old. From a
purely descriptive perspective, force was used against males about three times more often than
against females during arrests. Force rates by race were relatively similar; Whites were the
subjects of force in 1.7% of arrests, Blacks 1.8%, Hispanics 2.0%, Asians 2.2%, and Native
Americans 1.4%. Young, Black males (18 and under) had forced used against them in 1.9% of
arrests. Importantly, there were no statistical differences in the frequency of force used against

25

This percentage reflects the number of reported use of force cases (n=551) that could be matched to an arrest in
the arrest database with no missing data. There were a total of 713 use of force cases reported during the study
period. For analyses that relied solely on use of force cases, 71 cases were removed because of missing data,
leaving 642 UOF cases available for analysis.
26
Under TPD policy, force is reportable if the officer used a weapon of any kind, struck a subject with the officer’s
fists, feet, etc., or if an injury (or complaint of injury) occurred to either the officer or the subject of the force (TPD
Policy 31-101A).
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minority civilians (Black, Hispanic, Asian, Native American) compared to Whites. In fact,
young, Black males were slightly less likely to have force used against them than other civilians.
Black officers were less likely to use force than White officers, but there was no difference
between Hispanic, Native American, or Asian officers when compared to White officers. More
experienced officers were slightly more likely to use force than less experienced officers, while
male and female officers used force at about the same rate. The most important predictor of use
of force in arrests was assignment to a canine unit. Community characteristics such as calls for
service seriousness, violent crime rate, and the percentage of young people living in a geographic
area covered by a TPD squad had no effect on the frequency of force used during arrests.
Overall, the model predicting the use of force during arrests was relatively weak, in part because
suspect resistance was unavailable to be measured. In previous research, one of the most
consistent findings is that civilians’ resistance is the most important factor explaining whether
force is used (e.g., Fridell & Lim, 2016; Gau, Mosher, & Pratt, 2010; Lawton, 2007; Stroshine &
Brandl, 2019; Terrill & Mastrofski, 2002). The possible predictors that were included in the
model, with the exception of officer canine assignment, civilian gender, and officer race, were
either non-significant or significant but substantively weak.
Turning to injuries of officers and civilians, female civilians were less likely to be injured than
males during an arrest, while Native American civilians were more likely to be injured than
Whites. Other racial groups experienced injuries at statistically similar rates to Whites. Arrests
made by Native American officers alone less were likely to result in civilian injury, while arrests
made by those holding the rank of police officer (as compared to officers of higher rank) were
somewhat more likely to result in an injury to a civilian. The type of force used by the police
was associated with civilian injury; the odds of injury to a civilian increased more than five-fold
when officers used physical control tactics compared to hard-hand tactics while the likelihood of
civilian injury went down significantly when officers used pepper spray compared to hard-hand
control. By their very nature, canine bites were significantly more likely to produce injury than
any other force option. Interestingly, the odds of civilian injury associated with the use of
firearms by the police were about the same as with the use of physical control tactics, and higher
than hard-hand control. Given limitations in how injury data were collected by the TPD, the
analysis did not examine the severity of injury associated with these force options only whether a
civilian was injured or not. Finally, squad areas with higher percentages of younger residents
(18-24 years of age) were more likely to experience civilian injuries, while squads operating in
areas with less disadvantage also experienced more civilian injuries.
With respect to officers, the resistance level of the subject was positively associated with injuries
to officers. Each level change in resistance increased the odds of an officer being injured by
almost 40 percent. Conversely, arrests made by officers were about 50 percent less likely to
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result in injuries to the officers than arrests made by officers of higher rank. Moreover, the type
of force or force tactic used by officers also was correlated with injuries to officers. The odds of
officers being injured were significantly reduced when pepper spray or a TASER was used
compared to hard-hand control (striking) tactics. The use of canines and firearms also was
negatively associated with officer injuries.
Analyzing force used by police relative to civilian resistance (a “Force Factor” analysis) yielded
little additional information. Arrests involving Native American citizens were characterized by
lower levels of force compared to resistance. Other racial or ethnic groups experienced neither
higher nor lower levels of force relative to resistance compared to Whites.
Recommendations
1. Expand Use of Force Data Collection
The TPD should change its use of force reporting policy to require officers to report force any
time they use more than a firm grip to control a civilian. Garner et al. (2018) reported that the
use of weaponless tactics was documented by more than 87 percent of law enforcement agencies
nationwide. Common scenarios involving compliance holds, “come-alongs,” pushing, pulling,
or wrestling with a subject should be captured in Blue Team and made available for subsequent
analysis. This “best practice” in force reporting will provide for a better and more complete
picture of force used by the TPD and will provide additional transparency to the Tulsa
community. As noted above, the TPD does not mandate use of force reporting unless a police
weapon is used, a K9 bite occurs, an officer strikes a subject with his/her fist, knee, etc., or an
injury or complaint of injury occurs (TPD Policy 31-101A, December 2018). This relatively
high threshold for reporting leaves the majority of force unreported. Previous studies have
demonstrated that most force used by the police involves hands-on attempts to control resistant
subjects and that these cases disproportionately result in injury (Alpert & Dunham, 1999; Smith
& Alpert, 2000; Stroshine & Brandl, 2019). Consistent with these findings, the odds of civilian
injury increase substantially when physical control techniques are used by TPD officers when
compared to “hard-hand” (physical strikes) force tactics used by the police. Because instances of
relatively low-level force are currently documented only if an injury occurs, the TPD is probably
not capturing as much as 50 percent of force used by the police.
2. Improve Documentation of Force, Injuries, and Civilian Demeanor
A. The TPD should improve the way in which it collects and documents the use of force by
its officers. Every instance of reportable force should be fully documented on a TRACIS
report, and the details of the force itself should be captured in Blue Team. Finally, the
associated TRACIS number should be correctly entered in Blue Team, and the Blue
Team record ID (a unique number generated from every Blue Team entry) should be
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cross-referenced as a data field (not in the narrative) in TRACIS. Finally, supervisors
reviewing TRACIS and Blue Team reports should routinely check that these numbers
have been correctly entered by the officers completing them and should return them for
correction if not. The TPD uses the Blue Team module within the IAPro software system
to document force used, civilian resistance, and injuries sustained. Blue Team is a
popular, “off-the-shelf” software package used by many law enforcement agencies for
this purpose. TPD’s instance of Blue Team allows for the entry of an associated TRACIS
(incident report) number that, in theory, can be used to link a use of force report in Blue
Team to the full incident report archived in TRACIS. This linkage is necessary when
attempting to merge the two sets of data (use of force and TRACIS incident data) for
analysis purposes. Across the time period covered by this study (Jan 2016 – Jun 2018),
the TPD documented 713 cases of force used by officers in Blue Team. However, the
UTSA research team was able to match only 551 cases with an associated TRACIS
report, resulting in a loss of 170 UOF cases (23%) in the arrest analysis. This slippage
between the two sets of data reveals weaknesses in the TPD processes for documenting
force-related incidents and/or in extracting data for analysis. In some cases, TRACIS
numbers were missing from the Blue Team data, and in others TRACIS numbers were
missing from the arrest data provided. It appears that TPD is not entering TRACIS
incident numbers into Blue Team in all cases. Alternatively, it may be entering those
numbers incorrectly, thus preventing the linkage of the two sets of data using TRACIS
numbers, or it may not be documenting all UOF cases represented in Blue Team on an
associated TRACIS incident report. Finally, the process of extracting arrest data from
TRACIS may be flawed, and some instances of force documented in Blue Team may not
have generated an arrest at all. While the UTSA team could not precisely diagnose the
reasons why the Blue Team and arrest data did not match in 23% of the UOF cases, data
improvements are needed in documenting force on TRACIS incident reports and in Blue
Team and in ensuring those data sources are linkable with TRACIS and Blue Team ID
numbers.
B. TPD should investigate the possibility of customizing its instance of Blue Team to
include a drop-down list of injuries from which officers could choose when documenting
injuries to themselves or civilians. Alternatively, the TPD should systematize the injury
categories that it uses (e.g., complaint of pain, bruise/contusion, abrasion / laceration /
puncture, fracture/dislocation, etc.) in the freeform text fields available in Blue Team and
train all officers and supervisors in the use of these terms. Blue Team contains data fields
capturing whether the subject or the officer (or both) were injured in a UOF incident.
This field is a “Yes/No” option in Blue Team. In addition, Blue Team provides text
fields and body diagrams for documenting what type of injury may have occurred and
where it was located on the body. These text fields are not filled out consistently or
systematically by TPD officers, which limits the ability to identify within the Blue Team
data the nature and severity of injuries sustained by officers and civilians. Moreover,
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because these are freeform text fields, additional and time-consuming coding would be
needed to transform descriptions of injuries (even if available in the data) into analyzable
categories. As a result, the UTSA research team was limited to analyzing injuries as a
dichotomous “Yes/No” variable. An easily accessible drop-down injury menu in Blue
Team would resolve this problem.
C. The TPD should begin documenting suspected alcohol/drug use, mental health status, and
the demeanor of all arrested subjects in TRACIS. Ideally, these data points would be
added as drop-down fields on the “Suspect Supplemental” portion of the TRACIS report.
These factors are well-documented correlates of force and resistance, but they are not
systematically captured on TRACIS incident reports. Adding these fields would improve
use of force analysis and may suggest avenues for improved training and intervention by
the TPD among substance-involved populations or those exhibiting signs of mental
illness.
3. Capture Instances When Deadly Force Could Have Been Used But Was Not
The TPD should modify its use of force data collection protocols to capture instances when,
under the totality of the circumstances, deadly force was authorized by law and TPD policy but
was not used. We also recommend that when an officer involved in such an event makes the
initial determination that deadly force was warranted but not used, a supervisor should respond
to the scene and conduct a preliminary investigation of the officer’s determination, document the
results of his or her investigation, and indicate concurrence or disagreement with the officer’s
determination. In this way, the proper inclusion of the case in the counterfactual dataset is
verified and the validity of the data is enhanced. Over time, this data collection strategy will
produce a reliable data source against which TPD deadly force cases can be compared.
Significant concern exists among some Tulsa constituencies over the use of deadly force by the
TPD and whether that force is used fairly and appropriately. Nationally, data on the use of
deadly force is quite limited and almost never includes information on cases where deadly force
was authorized by law and policy but where police chose not to use it. Yet these “counterfactual” cases are crucial to properly estimating rates of deadly force across populations. The
use of static Census population counts of identifiable racial and ethnic groups as a benchmark for
police shootings is methodologically unsound and depends upon untenable assumptions
(Cesario, Johnson, Terrill, 2019; Tregle, Nix, & Alpert, 2019). Instead, researchers need an
estimate of those at risk for deadly force to compare against the population of persons against
whom deadly force was used. Risk is not evenly distributed in society but rather is dependent on
criminal involvement and exposure to the police among others. Risk for deadly force is best
estimated by knowing the characteristics of those who might have been shot by the police but
were not. The TPD, and most other law enforcement agencies nationwide, do not systematically
collect this information, but it is vital and should be routinely collected as part of a
comprehensive use of force data collection, analysis, and management program.
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4. Review the Training and Force Practices of the Police Canine Unit
The TPD should specifically review the training and force-related practices of its Canine Unit.
Across TPD squads, the Canine Unit was responsible for 28% of force incidents analyzed in the
current study. This is a surprisingly high percentage for a single unit comprised of only a small
percentage of total TPD officers. Due to the inherent nature of a canine bite, the odds of civilian
injury are more than 60 times higher when a canine is used in a force-related incident compared
to “hard-hand” striking tactics. Discussions with TPD command staff personnel revealed that the
TPD Canine Unit regularly uses its dogs to apprehend fleeing subjects and that it deploys its
dogs “off-lead” in building searches involving large structures. The TPD Use of Force policy
classifies a police canine bite as “advanced force” in the same category as personal impact
strikes to the head, conducted electrical weapons, and the carotid restraint hold. However, the
TPD injury findings show a dramatically higher likelihood of civilian injury associated with a
canine bite compared to other “advanced force” options (e.g., CEWs or batons), perhaps
suggesting that canines are misplaced on the TPD use of force continuum and should be placed
in a category just below deadly force and above other, less injurious “advanced force” options.
Regardless, a key question for the TPD to consider is whether such an “advanced force”
application is reasonable to apprehend all fleeing subjects or whether the use of a canine in those
circumstances should be limited to certain types of fleeing subjects (e.g., those wanted for
violent felonies or suspected to be armed). The TPD should research best practices in the use of
canines nationally and benchmark its policies and practices against those standards.
5. Review Use of Force Policy and Training
The TPD should conduct a comprehensive review of its current use of force policy and training
and compare it to the IACP National Consensus Policy on Use of Force, the Guiding Principles
on Use of Force from the Police Executive Research Forum, and other best practices as reflected
in the research and policy literature. Consistent with the requirements of TPD Procedure 31101A, the department should continue to analyze and review its use of force activities, policies,
and training to identify patterns and trends that suggest needed changes or revisions. When
needed, the TPD should engage with outside research partners or consultants to assist in this
review. Upon conclusion of that review, the TPD should make necessary adjustments and
updates to both its policy and training. Officers should receive training regarding any updates to
the policy.
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VII. APPENDICES
APPENDIX A
Arrest Data
Table 9: Missing Data - All Arrests (N=35,532)
Missing N
Dependent Variable
Use of force
Independent Variables
Incident Characteristics
Year
Month
Day of week
NCIS (Crime Type)
Division
Squad
Beat
Civilian Characteristics
Average age
Male
Female
White
Black
Hispanic
Asian
Native American
Officer Characteristics
Average age
Length of service
Male only
Female only
Mixed gender
White only
Black only
Hispanic only
Asian only
Native American only
Other race/ethnicity only
Multiple race/ethnicity officers
Rank
Overall
Contextual Characteristics (Squad, N=9)
Calls for service (Priority Level 0-9)
Violent crime rate
Concentrated disadvantaged
% Population 18-24 Years of Age

Missing %

Valid N

0

0.0%

35,532

0
0
0
0
1,669
1,669
1,669

0.0%
0.0%
0.0%
0.0%
4.7%
4.7%
4.7%

35,532
35,532
35,532
35,532
33,863
33,863
33,863

0
0
0
0
0
0
0
0

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

35,532
35,532
35,532
35,532
35,532
35,532
35,532
35,532

2,121
2,120
2,105
2,105
2,105
2,105
2,105
2,105
2,105
2,105
2,105
2,105
2,105
3,582

6.0%
6.0%
5.9%
5.9%
5.9%
5.9%
5.9%
5.9%
5.9%
5.9%
5.9%
5.9%
5.9%
10.1%

33,411
33,412
33,427
33,427
33,427
33,427
33,427
33,427
33,427
33,427
33,427
33,427
33,427
31,950

0
0
0
0

0.0%
0.0%
0.0%
0.0%

35,532
35,532
35,532
35,532

Concentrated disadvantage is a cumulative measure of the percentage of the population that is non-White, below the
poverty line, the unemployment rate, and female-headed households.
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Table 10: Descriptive Statistics II – All Arrests (N=31,950)
% or Mean
Independent Variables
Incident Characteristics
Month
January
February
March
April
May
June
July
August
September
October
November
December
Day of week
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday
Beat
A1
A2
A3
A4
A5
B1
B2
B3
B4
B5
C1
C2
C3
C4
C5
D1
D2
D3

SD

Min.

Max.

10.3%
9.6%
10.6%
10.8%
10.8%
9.7%
6.3%
6.5%
6.4%
6.5%
6.3%
6.0%

-------------

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

14.4%
13.2%
12.9%
14.3%
16.2%
15.9%
13.1%

--------

0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.4%
1.9%
1.6%
2.1%
2.6%
2.1%
3.5%
14.4%
1.3%
2.0%
1.2%
3.3%
1.4%
2.5%
1.9%
5.3%
2.2%
3.0%

-------------------

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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D4
D5
E1
E2
E3
E4
E5
F1
F2
F3
F4
F5
G1
G2
G3
G4
G5
H1
H2
H3
H4
H5
I1
I2
I3
I4
I5

2.8%
1.6%
4.1%
1.5%
1.9%
1.1%
0.5%
1.0%
1.4%
0.9%
1.5%
0.7%
1.7%
1.2%
3.8%
1.8%
1.4%
2.6%
2.3%
1.3%
1.0%
0.5%
1.7%
2.1%
1.4%
1.6%
2.9%
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----------------------------

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Use of Force Data (Incidents)
Table 11: Missing Data - Use of Force Incidents (N=713)
Missing N
Dependent Variables
Civilian Resistance
Civilian Injury
Officer Force
Officer Injury
Independent Variables
Incident Characteristics
Date and Time
Squad
Arrest
Civilian Characteristics
Age
Gender
Race/Ethnicity
Criminal History
Officer Characteristics
Assignment/Organizational Unit
Rank
Length of Service
Age
Gender
Race/Ethnicity
Total (including Squad)

Missing %

Valid N

0
0
1
0

0.0%
0.0%
0.1%
0.0%

713
713
712
713

1
20
0

0.1%
2.8%
0.0%

712
693
713

24
7
15
0

3.4%
1.0%
2.1%
0.0%

689
706
698
713

0
5
11
11
5
5
71

0.0%
0.7%
1.5%
1.5%
0.7%
0.7%
10.0%

713
708
702
702
708
708
642
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Table 12: Descriptive Statistics II - Use of Force Incidents (n=642)
% or
Mean
Independent Variables
Incident Characteristics
Year
2016 (Jan-Dec)
2017 (Jan-Dec)
2018 (Jan-Jun)
Month
January
February
March
April
May
June
July
August
September
October
November
December
Day of week
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday
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SD

Min.

Max.

44.5%
40.2%
15.3%

----

12.0%
8.4%
11.1%
11.2%
9.2%
8.6%
7.2%
7.8%
6.2%
6.1%
5.8%
6.5%

-------------

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

13.7%
13.1%
12.0%
18.2%
16.2%
15.7%
11.1%

--------

0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Table 13:VII Bivariate Analysis – Use of Force Incidents – Civilian Injury (N=642)
Overall Civilian Injury
Incident Characteristics
Weekend
Nighttime
Civilian Characteristics
Average age
Male Only
Female Only
Mixed Gender
White Only
Black Only
Hispanic Only
Asian Only
Native American Only
Other Race/Ethnicity Only
Mixed Race/Ethnicity
Total Criminal History
Young, Black, Male
Officer Characteristics
Police Officer
Length of service
Average Age
Male only
Female only
Mixed Gender
White only
Black only
Hispanic only
Asian only
Native American only
Mixed race/ethnicity
Type of Force
Physical Control
Hard Hands
Pepper Spray
TASER
Baton
Canine
Firearm
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N

No Injury
46.0%

Injury
54.0%

172
335

45.3%
41.8%

54.7%
58.2%

642
569
64
9
336
226
55
3
17
2
3
642
55

32.94
44.1%
57.8%
77.8%
40.5%
56.2%
41.8%
66.7%
29.4%
0.0%
66.7%
37.33
47.3%

32.62
55.9%
42.2%
22.2%
59.5%
43.8%
58.2%
33.3%
70.6%
100.0%
33.3%
31.98
52.7%

507
642
642
587
26
29
459
17
31
10
45
80

42.6%
11.53
39.17
45.1%
53.8%
55.2%
42.5%
64.7%
61.3%
20.0%
57.8%
52.5%

57.4%
12.13
38.75
54.9%
46.2%
44.8%
57.5%
35.3%
38.7%
80.0%
42.2%
47.5%

32
73
108
206
7
182
28

25.0%
56.2%
81.5%
67.5%
28.6%
3.8%
25.0%

75.0%
43.8%
18.5%
32.5%
71.4%
96.2%
75.0%

Table 14:VII Bivariate Analysis - Use of Force Incidents – Officer Injury (N=642)
Overall Officer Injury
Incident Characteristics
Weekend
Nighttime
Civilian Characteristics
Average age
Male Only
Female Only
Mixed Gender
White Only
Black Only
Hispanic Only
Asian Only
Native American Only
Other Race/Ethnicity Only
Mixed Race/Ethnicity
Total Criminal History
Young, Black, Male
Officer Characteristics
Police Officer
Length of service
Average Age
Male only
Female only
Mixed Gender
White only
Black only
Hispanic only
Asian only
Native American only
Mixed race/ethnicity
Type of Force
Physical Control
Hard Hands
Pepper Spray
TASER
Baton
Canine
Firearm
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N

No Injury
88.2%

Injury
11.8%

172
335

89.5%
87.5%

10.5%
12.5%

642
569
64
9
336
226
55
3
17
2
3
642
55

32.93
88.2%
84.4%
100.0%
87.2%
87.6%
90.9%
100.0%
94.1%
100.0%
100.0%
35.74
90.9%

31.61
11.8%
15.6%
0.0%
12.8%
12.4%
9.1%
0.0%
5.9%
0.0%
0.0%
24.86
9.1%

507
642
642
587
26
29
459
17
31
10
45
80

89.5%
11.86
38.82
88.9%
80.8%
75.9%
89.3%
88.2%
90.3%
90.0%
91.1%
77.5%

10.5%
11.83
39.83
11.1%
19.2%
24.1%
10.7%
11.8%
9.7%
10.0%
8.9%
22.5%

32
73
108
206
7
182
28

84.4%
67.1%
94.4%
82.5%
100.0%
98.4%
92.9%

15.6%
32.9%
5.6%
17.5%
0.0%
1.6%
7.1%

Table 15:VII Bivariate Analysis - Use of Force Incidents – Force Factor (N=642)
N
Overall Average Force Factor
Incident Characteristics
Weekend
Weekday
Nighttime
Daytime
Civilian Characteristics
Male Only
Female Only
Mixed Gender
White Only
Black Only
Hispanic Only
Asian Only
Native American Only
Other Race/Ethnicity Only
Mixed Race/Ethnicity
Young, Black, Male
Officer Characteristics
Police Officer
Non-Police Officer
Male only
Female only
Mixed Gender
White only
Black only
Hispanic only
Asian only
Native American only
Mixed race/ethnicity

172
470
335
307

0.26
0.39
0.34
0.37

569
64
9
336
226
55
3
17
2
3
55

0.36
0.30
0.22
0.34
0.45
0.44
-2.00
-0.41
0.00
0.33
0.55

507
135
587
26
29
459
17
31
10
45
80

Average Civilian Age
Average Total Civilian Criminal History
Average Length of Service
Average Officer Age
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Average
Force Factor
0.36

0.33
0.45
0.36
0.58
0.03
0.43
-0.18
0.71
0.10
0.27
-0.01
Correlation
-0.05
0.09
0.11
0.07

APPENDIX B
Table 16: Tulsa Use of Force Policy
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64

65

66

67

68

69
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APPENDIX C
Table 17: Tulsa Squad Boundaries
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