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Executive Summary

Police violence in the United States remains a concern, despite recent calls for reform. In
2024, more than 1,200 people were killed by police. Nearly all of these deaths (97%) were
caused by firearms, with most other deaths caused by conducted energy devices (CEDs),
physical force, and police vehicles (Sinyangewe et al., 2025).

While policies and training programs are in place at local and national levels to mitigate the
prevalence of police violence and impose restrictions on the use of force, there is scant
data supporting the adoption of specific policies or programs or offering insight into
effective methods for reducing use of force. To date, researchers conducting systematic
reviews in this domain have reported mixed results or have focused narrowly on a single
type of reform (e.g., body-worn cameras [BWCs], de-escalation training).

We conducted a rigorous systematic review and meta-analysis to assess the impact of any
type of policy, reform, program, or training on the prevalence of police use of force and
citizen complaints in the United States (Pigott & Polanin, 2020). We used a correlated and
hierarchical effects (CHE) model with robust variance estimation (RVE) to include all
reported uses of force and complaint outcomes in a study (Pustejovsky & Tipton, 2022).

Our systematic review efforts yielded a wide range of eligible studies. We screened 4,510
records at the abstract level and 445 at the full text level and included 18 studies (reported
across 22 publications) in the meta-analyses. Included studies evaluated policies,
training, and legal rulings related to the prevalence of officer use of force and citizen
complaints. We conducted quality appraisal using the Maryland Scientific Methods Scale,
only retaining studies with a score of three or higher (Farrington et al., 2003). Half of the 18
included studies were randomized controlled trials (RCTs; k=9, 50%) and half used a
quasi-experimental design (QED; k =9, 50%). Nearly all studies were peer reviewed (k=17,
94%), and all studies were conducted (or secondary data were collected) between 2000
and 2021. Most studies were published within the last five years (k=11, 61%).

We identified 27 unique intervention arms reported across the 18 studies (four studies
evaluated more than one reform program). Over half of the studies evaluated the effects of
BWCs (k= 10, 55%). Others tested various training programs (k = 5, 27%), the introduction
or prohibition of intermediate force options (e.g., CEDs; k=1, 6%), or minimum
educational attainment hiring requirements (k= 1, 6%); or evaluated the effects of
Department of Justice oversight or circuit-specific rulings against business-as-usual
protocol, policies, or procedures (k = 1, 6%). Units of assignment to reform or control
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conditions varied, but most studies (k = 8, 44%) assigned condition at the officer level or by
officer-shift combination (k =3, 17%). Sample sizes ranged from 54 to 7,785. Participation
in reform efforts was mandatory in 10 studies (56%), unclear or not reported in six studies
(k =6, 33%), and voluntary in two studies (11%). Demographic characteristics of
participating officers and/or law enforcement agencies were infrequently reported; only
three studies (17%) reported officer sex, race, or tenure.

Our meta-analytic findings revealed important treatment effects. Following reform efforts,
the relative rate of use-of-force incidents was estimated to be 11% lower for treatment
groups than comparison groups, though this effect was not statistically significant (95% ClI:
-25%, + 5%). Regarding the effect on citizen complaints, the pooled estimate indicated that
complaints were reduced by 18% for treatment groups versus comparison groups, though
again this was not statistically significant (95% ClI: -39%, +12%). The within- and between-
study heterogeneity of the model indicates that one standard deviation is roughly +/- 53%.
The 95% prediction interval (PI) for each outcome—i.e., the range of possible effects likely
to be observed in future similar studies, or in existing studies that were not included in this
synthesis—for use-of-force outcomes ranged from a mean decrease in incidents of up to
35% to an increase of up to 22%. For complaint outcomes, the 95% Pl ranged from a
reduction of 43% to an increase of 22%.

We conducted several moderator analyses to explore whether effects varied by specific
intervention components (e.g., type of reform, location) or study-level components (e.g.,
design). Only participation (i.e., the choice to engage in a study or reform effort) was
statistically significant (F=2.13, p =0.02). For studies in which officers or departments
voluntarily participated in reform efforts, observed effects indicated a statistically
significant reduction in use of force and complaints (k =2, mean change -31%, 95% CI: -
47%, -0.1%). Observed effects were not statistically significant in studies in which officers
or departments were mandated to participate in reform efforts (k= 10; mean change -0.1%
, 95% Cl: -27%, +16%) or where participation was unclear or not reported (k = 6; mean
change -14%, 95% ClI: -30%, +4%). Notably, these three estimates do not differ statistically
from one another, though this could potentially be attributed to a lack of power, coupled
with low precision in point estimates. Both studies involving voluntary participation were
RCTs. This suggests that bias arising from the study design is unlikely, and that observed
effects may be partially driven by officers’ motivation to engage in reform efforts or to more
consciously consider their choice to use force. These are critical considerations for future
reform efforts. Itis impractical to administer reform efforts only among motivated officers.
Therefore, program implementors should account for baseline officer motivation and
engagement, measure or encourage compliance, and provide supports to increase
motivation and compliance to yield more favorable outcomes.
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Key Takeaways

1. Implementation of some type of reform or intervention was associated with a

non-statistically significant trend of lower rates of use of force (11%) and citizen
complaints (18%) among exposed officers.

a.

Prediction intervals—which can tell us the range of plausible effects for new
reform efforts—ranged from a 43% reduction to a 22% increase in use-of-force
or complaint outcomes. This finding indicates that, while the programs will more
often reduce force, we cannot rule out the possibility of negative effects.

Results from our moderation analyses indicated that only the voluntary nature
of reform was associated with significantly lower use-of-force outcomes. Both
studies driving this effect were RCTs, suggesting that officer motivation is an
important component to address in use-of-force reform.

2. Fidelity of implementation is rarely assessed, providing scant insight into why

some programs are effective and others are not.

a.

Few studies assessed fidelity of policy implementation (for BWCs, see Huff et
al., 2020) and only one study used citizen surveys to assess intermediate
training outcomes, such as how often officers used techniques from their
trainings (White et al., 2023).

The lack of implementation evaluations prevented us from fully contextualizing
why the same policies adopted in different places appear to have substantively
different effects.

3. With the exception of the evidence base on BWCs, RCTs and rigorous QEDs
are rare.

a.

Within certain reform effort categories—such as crisis intervention training (CIT)
and implicit bias awareness training (IBAT)—attitudinal outcomes were more
commonly reported than behavioral outcomes.

. Rapid diffusion and implementation of certain reform efforts—such as de-

escalation (Engel et al., 2020) and CIT (Seo et al., 2021)—make RCTs and high-
quality QEDs impossible or impractical.

Systematic Review and Meta-Analysis Findings AIR.ORG/OPPORTUNITY
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Recommendations

e Use Rapid-Response Funding Streams for Police-Researcher Partnerships

Multiple federal, state, and local agencies used rapid-response funding during the
Covid-19 crisis to swiftly understand effective responses to the pandemic.

Using a similar approach to address pressing issues like officer use of force would
enable researchers to generate critical knowledge about the impacts of training and
interventions—including potential unintended consequences—before broad
adoption occurs.

e Pair Impact Evaluations With Implementation Evaluations More Frequently

Implementation evaluations can better contextualize why the same (or very similar)
reform efforts work in some places and not others. While implementation
evaluations are not simple extensions to RCTs or high-quality QEDs, understanding
how reform works is sometimes as important as understanding why it works.

With adequate funding, researchers could conduct implementation evaluations
more frequently and gain a better understanding of which components of reform
implementation account for differences in efficacy across different contexts,
including compliance with treatment protocols.

e Use Emerging Technology to Fill Gaps in Prior Work and Pursue Novel

Outcome Measures

Understanding attitudinal or perceptual changes resulting from training intended to
transform officer beliefs (e.g., CIT, IBAT) is paramount to verifying a theory of change
but represents only the first step toward establishing program effectiveness.

Emerging technologies, such as automated processing of BWC data, allow for more
accessible and complete measurement of behavioral outcomes. New technologies
may also allow researchers to explore additional outcomes we have not previously
explored or thought to consider due to impracticalities in obtaining the necessary
data (e.g., officer/citizen demeanor during interactions).
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Introduction

Over the last 15 years, scholars have dedicated significant attention to police use of force,
examining its varied antecedents or correlates (Gaston et al., 2021; Klinger et al., 2016;
Paoline & Terrill, 2007) and exploring potential interventions (Worden et al., 2013) and
training programs (Goh, 2021) to reduce the severity and prevalence of such events.
Among the more prominent and widely adopted interventions are body-worn cameras
(BWCs; Lum et al., 2020) and early intervention systems (EIS; Gullion & King, 2020). Among
training programs, both de-escalation training (Engel et al., 2022) and crisis intervention
training (CIT; Seo et al., 2021) have been broadly adopted across U.S. police departments.
Other programs—such as implicit bias awareness training (IBAT)—are also prevalent, but
most research concerning their effect is limited to officer attitudes (e.g., Kochel & Nouri,
2024) rather than actual behavior during interactions with citizens.’

Despite increased scholarly attention, high-quality Despite increased scholarly
experimental and quasi-experimental research is attention, high-quality
lacking in all but one of these areas (BWCs), as recent experimental and quasi-

experimental research remains

is lacking in all but one of these
escalation training, and CIT lament (Engel et al., 2020; areas (—BWCs), —as recent

systematic reviews and meta-analyses of EIS, de-

Gullion & King, 2020; Seo et al., 2021). A small sample of systematic reviews and meta-

nascent studies (e.g., Engel et al., 2022; Goh, 2021; analyses OdelcS& 1e-escataE“°”l
. . . . training, an ament (Enge

White et al., 2023a) have begun to fill this critical gap et al., 2020; Gullion & King,

and expand on the knowledge synthesized by Engel et 2020; Seo et al., 2021).

al. (2020) and Lum et al. (2020). However, recent

evidence has yet to be distilled into a more interpretable form for policymakers, police

departments, and the general public.

To that end, the American Institutes for Research (AIR) Opportunity Fund provided funding
for a partnership between AIR and its Methods of Synthesis and Integration Center
(MOSAIC) to develop an ongoing and publicly accessible evidence hub on officer use of
force, as well as other prominentissues within the criminal legal system. The current
projectis intended to be the first step toward a living meta-analysis of the interventions,
training programs, and individual, agency, and community characteristics that affect the
magnitude and prevalence of police officer use-of-force behaviors. We are initially

T Avery recent exception to this is an evaluation of an IBAT program with the New York Police Department conducted by
Worden et al. (2024), which evaluated both perceptual and behavioral outcomes. We will include this paper in the next
update of this meta-analysis.

Systematic Review and Meta-Analysis Findings AIR.ORG/OPPORTUNITY



https://www.air.org/opportunity

prioritizing a focused update of recent meta-analyses (Engel et al., 2020; Lum et al., 2020),
which will begin with experimental and high-quality quasi-experimental studies evaluating
the impact of interventions and trainings on officer use-of-force behavior in the field, as
opposed to changes in attitudes or behaviors in simulations.

This report is organized as follows. In the next section, we provide background information
on common use-of-force interventions and training programs. We follow this with an
explanation of the specific aims of this study, the methods we used for our meta-analysis,
a review of our results, and a discussion of the limitations of our approach. Our report
concludes with a discussion of the implications of our results and recommendations for
future research.

Systematic Review and Meta-Analysis Findings AIR.ORG/OPPORTUNITY
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Background on Use-of-Force Interventions, Training,
and Programs

As the breadth of interventions and training programs we considered is quite wide, a
comprehensive overview of each specific intervention or program is beyond the scope of
this report. Instead, we focus on two primary categories that the interventions and training
programs within our current review fall into: BWCs and de-escalation training. After
providing an overview of these primary intervention categories, we briefly discuss the
variety of interventions examined in the remaining studies included in the meta-analysis.

Body-Worn Cameras. The ubiquity of BWCs across The ubiquity of BWCs across

modern U.S. police departments is difficult to overstate. modern U.S. police departments
According to the most recent Bureau of Justice is difficult to overstate.

Statistics report, using estimates from 2016 on the According to the most recent
Bureau of Justice Statistics

prevalence of BWCs (Hyland, 2018), almost half (47%) report, using estimates from
of the over 15,000 general purpose police agencies in 2016 on the prevalence of BWCs

the United States have adopted BWCs in their (Hyland, 2018), almost half
(47%) of the over 15,000 general
purpose police agencies in the

United States have adopted
80% BWC adoption rate (Hyland, 2018). It is reasonable BWCs in their department at

department at some level. The largest police agencies—
those with 500 or more full-time sworn officers—had an

to assume that these numbers have increased some level.

substantially over the near decade since Hyland’s
(2018) report, though we lack more recent national estimates to confirm this assumption.

The widespread adoption of BWCs has prompted a corresponding increase in scholarly
attention, with research on their effects—and particularly on police use of force—
expanding substantially between 2015 and 2018. This included several efforts to
synthesize the emerging body of evidence (Maskaly et al., 2017). While early meta-
analyses and reviews indicated that BWCs were associated with reductions in officer use
of force (Maskaly et al., 2017), a more comprehensive review later concluded that such
findings were premature (Lum et al., 2020). While initial studies suggested promising
outcomes, subsequent research produced mixed results. Possible explanations for this
include pre-existing differences between early and later adopting agencies, which may
moderate the potential effects of BWC adoption (Gaub & White, 2020); and officers’
discretion about when to activate their BWC (Huff et al., 2025).

De-escalation Training. Demand for police de-escalation policies and training was ignited
by multiple high-profile killings of unarmed Black men at the hands of police officers in the
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last 15 years, which sparked nationwide protests (Engel et al., 2020). The general purpose

of de-escalation training is to introduce and reinforce officers’ use of techniques that can
stabilize tense encounters with citizens, reducing the immediacy of threats to bodily harm
such that “more time, options, and/or resources become available” to the officer (Dunham
et al., 2021, p. 401). Typical elements of de-escalation include maintaining physical

distance from citizens during a tense encounter and using verbal techniques—active

listening, asking questions, and building rapport—to defuse what might otherwise turn into

a situation requiring the officer to use force (Todak & James, 2018).

However, the proliferation of de-escalation training
programs in the field of policing, complete with
increasingly realistic simulator programs (James et al.,
2018), has substantially outpaced rigorous evidence of
its practical impact on use-of-force behavior (Engel et
al., 2020). Further, despite many large police
departments requiring officers to de-escalate
situations, how departments define and apply de-
escalation principles is far from uniform (McKesson et
al., 2016). Arguments against de-escalation training—
suggesting that such policies may increase injury risk
to officers and citizens alike—have also lacked the
necessary empirical evidence to properly evaluate
these claims (Engel et al., 2020).

The proliferation of de-escalation
training programs in the field of
policing, complete with
increasingly realistic simulator
programs (James et al., 2018),
has substantially outpaced
rigorous evidence of its practical
impact on use-of-force behavior
(Engel et al., 2020). Further,
despite many large police
departments requiring officers to
de-escalate situations, how
departments define and apply de-
escalation principles is far from
uniform (McKesson et al., 2016).

As Engel et al. (2020) observed at the time of their study, the empirical evidence on de-

escalation was scarce. Indeed, in their meta-analysis of de-escalation program

evaluations, featuring studies from over four decades, not a single study evaluated a police

de-escalation program. Since making these observations, Engel et al. (2022) and others
(Goh, 2021; White et al., 2023) have conducted rigorous experimental or quasi-
experimental evaluations of de-escalation programs. Despite finding no effect at the

officer level, Goh (2021) identified a significant 40% decrease in use-of-force events at the

department level in her synthetic control analysis of the Camden, New Jersey police

department. While such results may be discounted because the police departmentin

Camden, New Jersey stands out as a unique context—the city recently dissolved and
replaced the police department—subsequent randomized controlled trials (RCTs) by Engel
et al. (2022) and White et al. (2023a) reported similar results. In two separate analyses,
both sets of authors reported that de-escalation training resulted in a roughly 30% to 50%

Systematic Review and Meta-Analysis Findings
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reduction in officer use of force, without any negative consequences for officer safety.
Indeed, Engel et al. (2022) reported that officer injuries decreased by over 30%.

Additional Interventions and Training Programs. The evidence base on officer behavior is
limited for several of the interventions and trainings we describe below, at least with
respect to more rigorous RCT and quasi-experimental design (QED) evaluations. For
certain interventions—i.e., Department of Justice (DOJ) consent decrees and officer
education—there are practical limitations preventing treatment randomization. For other
interventions and trainings—such as CIT or procedural justice training (PJT)—the challenge
is that adoption outpaces researchers’ ability to conduct timely evaluations to verify that
these reforms achieve their intended results.

e Crisis Intervention Training

— CIT aims to (a) improve officer perceptions of individuals with mental illnesses, (b)
teach de-escalation techniques to reduce use of force, and (c) promote diversion to
mental health services (Watson et al., 2011).

— Very limited QED or experimental research exists, though a recent nationwide study
by Fagan et al. (2020) suggests that CIT can reduce use of force, consistent with
prior nonexperimental evidence (Morabito et al., 2017).

e Department of Justice Consent Decrees, Investigations, and Monitoring

— Consentdecrees are a selectively employed tool of the federal government to
reform police departments with a “pattern and practice” of violating citizens’ civil
rights (Jiao, 2021).

— Due to the highly selective application of a DOJ consent decree, RCTs are not
possible. Arecent QED using the Fatal Encounters database reported that more
intense federal oversight (DOJ investigations or oversight) was associated with a
30% reduction in officer-involved fatal shootings (Goh, 2020).

¢ Intermediate Force Options (TASERS)

— Theintroduction or removal of intermediate use-of-force options—such as
conducted energy devices (CEDs)*>—has received some empirical attention (Alpert
& Dunham, 2010; Terrill & Paoline, 2011).

— Evidence from a recent QED analysis of a federal court decision substantially
limiting the use of CEDs as an intermediate use-of-force option suggests that

2 CEDs are often referred to as “Tasers,” though TASER is technically a brand of CED and not the name of the device.
CEDs are typically conceptualized as less lethal force options, relative to service weapons, because they can still result
in serious injury or death.
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reducing officers’ intermediate use-of-force options increased the number of
officer-involved shootings by 2.90 per month in states affected by the court decision
(Boehme et al., 2022).

e Officer Education Requirements

Most of the evidence base concerning the relationship between officer education
and use of force is correlational (Paoline & Terrill, 2007; Sherman & Blumberg,
1981). It remains unclear if more capable officers are choosing to pursue higher
education to signal their pre-existing higher capability, or if pursuing higher
education makes an officer more capable.

Arecent study (Johnson et al., 2022) leveraged a QED using data from 235 cities’
police departments with different educational requirements for patrol officers. It
demonstrated that departments with higher requirements reported 110% lower
rates of police-related fatalities among Black citizens, compared with departments
with lower educational requirements.

e Procedural Justice Training

PJT has been around for some time (Tyler, 1988) but high-quality evidence on its
impactis rare (Nagin & Telep, 2017). The outcome of most PJT studies is citizen
perceptions of how fairly an officer treated them during an encounter. Use of force
is a natural extension of the expectation that PJT should increase the civility of
police—citizen interactions and therefore result in fewer circumstances where use
of force is necessary.

Arecent RCT of PJT within the Chicago Police Department supports this
expectation. Compared with officers who had yet to undergo training, treated
officers exhibited use-of-force rates that were between 21% and 43% lower (Wood
et al., 2020).

Systematic Review and Meta-Analysis Findings AIR.ORG/OPPORTUNITY
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Aim

In funding this systematic review and meta-analysis of extant, high-quality RCTs and QEDs
pertaining to officer use of force, the AIR Opportunity Fund aims to leverage AIR’s expertise
in evidence synthesis through MOSAIC, coupled with its investments in evidence-based
and practice-informed solutions to address root causes of harm and promote safer
communities. In pursuit of that goal, we systematically searched for recent, high-quality
research evidence on BWCs, de-escalation training, and multiple other types of
interventions and training programs to facilitate its integration into an ongoing, public-
facing evidence synthesis.

This meta-analysis, and its corresponding web tools and documentation, provide an initial
foundation for an ongoing evidence hub on evidence-based practices to reduce
inappropriate officer use of force. The current work will serve as the cornerstone for future
updates and expansions to its original scope. The Opportunity Fund, in partnership with
AIR and MOSAIC, aims to provide a publicly available, continually updated, and
increasingly expansive review of the research evidence on inappropriate use of force and
what can be done to curtail it for the betterment of communities and their police officers.
Too often, interventions and training programs are adopted well before rigorous
evaluations are accessible to practitioners, due to delays in the publication process or
evidence being placed behind expensive paywalls. Reflecting the broader shift toward
rapid-response and open science practices in peer-reviewed publishing,® our ongoing
meta-analysis and dynamic web tools will provide a routinely updated and publicly
available evidence hub. This approach will minimize dissemination delays and promote
stronger collaboration among academics, policymakers, and practitioners.

3 Examples of rapid-response journal policies include the availability of rapid communications submissions at the Police
Practice and Research journal, which is meant to maintain rigorous peer-review standards while shortening the time
between submission and online publication of a manuscript to as little as one week.
https://www.tandfonline.com/action/authorSubmission?show=instructions&journalCode=gppr20#preparing-your-paper

Systematic Review and Meta-Analysis Findings AIR.ORG/OPPORTUNITY



https://www.air.org/opportunity
https://www.tandfonline.com/action/authorSubmission?show=instructions&journalCode=gppr20%23preparing-your-paper

Methods

We followed best practices in systematic review and evidence synthesis search,
screening, coding, and analysis processes (Pigott & Polanin, 2020). Figure 1 provides a
high-level summary of the methodological steps involved in conducting a systematic
review. The individual sections below provide overviews of the criteria used and decisions
made during each step of the systematic review.

Figure 1. Chronological Overview of the Systematic Review and Meta-
Analysis Process

Analysis

Summarize
and

Literature Abstract Full text Data

search screening screening extraction . . findings
interpretation

Study Inclusion/Exclusion Criteria

We included studies evaluating any type of policy, procedure, training program, or legal
oversight, provided the aim was to affect police use-of-force behavior. We further limited
the scope so that our conceptualizations of the interventions and conclusions drawn from
analyses were most generalizable to current procedures and potential solutions in
American policing. The criteria for study inclusion were as follows:

e Published in 2000 or later (if the paper was a secondary analysis, the data must have
been collected in 2000 or later)

e Available in the English language
e (Of ascholarly nature (e.g., academic writing, dissertation, white or grey paper)
— Did not need to be peer reviewed or published

— Could not be from a news article, magazine article, op-ed, or other non-scholarly
source

e Conductedin a U.S. setting

— Studies conducted internationally were allowable only if U.S. data were
disaggregated

e Used one of the following study designs:

— Randomized controlled trial

Systematic Review and Meta-Analysis Findings AIR.ORG/OPPORTUNITY
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— Quasi-experimental design with comparison group

e Aimed to evaluate an intervention, policy, reform, or other intervention type to affect
use-of-force behavior

e Populationincluded or was limited to law enforcement officers

— Studies reporting citizen outcomes were eligible only if law enforcement data were
disaggregated

e Reported outcomes reflected actual officer behaviors
— Responses to simulation or vignette scenarios were excluded
— Attitudinal or perceptual outcomes were excluded

e Eligible outcomes provided sufficient statistical information to calculate an effect size
(specifically, a relative incident risk ratio or incident risk ratio)

Further details on the full inclusion and exclusion criteria and examples can be found in
Supplemental File 1, Table 1.

Literature Search

We conducted a comprehensive and systematic search of the literature. A professional
librarian at AIR assisted in the development of the search strategy. We used Boolean
operators in the title, abstract, and main text fields to maximize results and account for
variations in reporting and language among different disciplines and journals. We
conducted our search in EBSCO’s Academic Search Premier, Education Source, and ERIC
databases; APA’s PsycINFO; and eight databases within the Web of Science Core
Collection. The full search strategy is detailed in Supplemental File 1.

Deduplication. Records were deduplicated in EndNote (The EndNote Team, 2013) and .csv
files based on combinations of the fields “author,” “title,” and “DOI,” as available. Results
where all three fields were flagged as duplicative with another record were assumed to be
“true” duplicates and additional record(s) were deleted. Results where only one or two
fields were classified as identical to another record were manually inspected for similarity.

Reference Harvesting. In addition to identifying potentially eligible records via the
systematic database search, additional records were identified from studies screened
during full text review. Given the time limitations, the team focused on conducting
backward harvesting only (i.e., looking for all citations referenced in the focal paper).
Forward harvesting was not conducted (i.e., looking for all other papers that referenced the
focal paper). Backward harvesting was conducted based on inclusion status—if the study

Systematic Review and Meta-Analysis Findings AIR.ORG/OPPORTUNITY
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was determined to be eligible after full text screening, its citations were matched against
our search results to see if they were already captured; if not, they were added to our
reference library and screened for inclusion—and for studies identified as meta-analyses
or reviews during abstract screening.

Study Screening

We conducted screening in two phases. First, we reviewed titles and abstracts of all
deduplicated search results. We then screened the full texts of publications deemed
potentially eligible at the abstract screening stage. We provide both screening forms in
Supplemental File 1.

Abstract Screening. We used the Systematic Review Data Repository (SRDR+; Saldanha et
al., 2019), a free, web-based program, to conduct abstract screening. Six screeners
contributed to abstract screening efforts. We piloted abstract screening on a random
subset of 100 studies, with all six screeners participating to test the mechanics of the
SRDR+ screening setup and ensure that all screeners had convergence on
inclusion/exclusion status and could successfully identify and discuss disagreements.
After the pilot round, two screeners independently evaluated the remaining records’ titles
and abstracts. We resolved disagreements via consensus; if consensus could not be
reached, a third coder was consulted. We flagged any records that were missing title or
abstract information or contained insufficient information to determine inclusion or
exclusion status in SRDR+ and later evaluated these for relevance after locating full text
citation information.

Full Text Screening. We conducted full text screening using MetaReviewer (Polanin et al.,
2025), another free, web-based program. We procured the full article or report text for all
articles identified as potentially relevant at the abstract screening stage and uploaded
PDFs into a shared file drive for the team to access.

In some cases, we were unable to locate an English-language version of the full text, or
purchasing the full text or using the Interlibrary Loan service was cost prohibitive or
unavailable, respectively. In these cases, we excluded these studies (n = 37) as we were
unable to access the full text. Like abstract screening, during the full text screening phase,
two coders independently evaluated each record for eligibility. Disagreements were
discussed and resolved via consensus, with a third coder weighing in if necessary.

Study Quality. All studies that were deemed eligible after full text coding underwent quality
appraisal prior to data coding. We assessed study quality using the Maryland Scientific
Methods Scale (MSMS; Farrington et al., 2003), which ranges from one to five (with higher
scores reflecting stronger internal validity). One coder reviewed the study against MSMS
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criteria and a second validated. Disagreements were resolved via conversation. Only
studies with a rating of three or higher were retained for inclusion in the meta-analyses.
Refer to Supplemental File 1, Table 2, for more information on the MSMS.

Data Extraction

We also conducted data extraction in MetaReviewer (Polanin et al., 2025). A coding form
using a hierarchical relational structure allowed one form to be used for a single study with
multiple groups, outcomes, and effect sizes, and allowed for linkage of related
publications. We randomly selected three studies to be coded by all team members as a
pilot exercise to ensure consistency in comprehending inclusion/exclusion criteria and
navigating the MetaReviewer coding form. After the pilot phase, we equally divided
assignments so that one coder extracted data and another validated the coding form
responses. We resolved disagreements in weekly team meetings or ad hoc conversations,
involving a third researcher if consensus could not be reached between the coder and
validator. The full data extraction form can be found in Supplemental File 1.

Analysis Plan

Data Handling and Effect Size Information. The focal outcomes of use-of-force incidents
and citizen complaints are not appropriately measured as continuous outcomes using a
standardized mean difference (e.g., Cohen’s d or Hedges’ g). Instead, they are often
reported as counts or rates, so we used the relative incident rate ratio (RIRR) as the effect
size in all analyses. An extensive rationale for this approach is detailed in the Campbell
systematic review and meta-analysis conducted by Lum and colleagues (2020). To convert
our outcome data to RIRR and calculate the associated variance, we heavily relied on
much of the R code and formulas developed by Lum et al. (2020), in addition to using the
metafor package in R (Viechtbauer, 2010). We scaled all effect sizes so that a higher value
corresponded to higher rates of the outcome. In cases where the authors reported
outcomes in such a way that a higher value indicated an effect favoring the treatment
group, we flipped the estimate by calculating its inverse (i.e., 1/log IRR). When available,
we prioritized coding adjusted effects in favor of non-adjusted effects. We additionally
captured if effects were cluster-adjusted and coded cluster size in addition to sample size,
as well as the intraclass correlation coefficient (ICC) if provided.

Missing Data. We relied on information presented in each study to code reform,
population, study, outcome characteristics, and effect size data. We used the first two
steps of Pigott and Polanin’s (2020) “infer, initiate, and impute” process in coding each
study. Given the time and resource constraints, imputation of missing data was not a
feasible option, but future updates to this review could implement that step. In the event a
study was eligible for inclusion but not enough information was provided to calculate the
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RIRR and associated variance, we conducted author queries to obtain the missing data so
we could include the study in the analyses.

Meta-analytic Models. It is common for studies to report multiple effect sizes for the same
construct or within the same domain in one paper and, until recently, there was not a
sufficiently robust method of including dependent effect sizes within a single meta-
analysis. However, modern meta-analytical techniques, such as correlated and
hierarchical effects (CHE), allow for the inclusion of all eligible effect sizes within the same
analysis, unlike older methods that require effect sizes to be grouped by outcome domain,
timepoint, or other characteristics (Pustejovsky & Tipton, 2022). We adopted this analytic
approach to maximize our analyses and include all eligible outcomes within a domain
reported in a study. Using a CHE meta-analytic model is appropriate given the clustered
nature of the data in many of the included studies (e.g., officers clustered by unit or
geographic area). We also used robust variance estimation (RVE) to account for effect size
dependencies. We fitted all analyses using the restricted maximum likelihood (REML)
approach.

Exploring Sources of Heterogeneity. We explored variation in study effects using four pre-
specified moderators. We selected these variables based on prior research, the likelihood
that studies in our pool reported them, and their potential utility for policy considerations
and guiding future research. Specifically, we assessed whether effects varied based on (a)
whether participation in the reform effort was mandated or voluntary; (b) whether the study
was an RCT or QED; (c) the type of primary reform evaluated—that s, a policy (e.g., must
wear BWCs), completion of a training, mandated tactics, and so on; and (d) the region in
which the study occurred. For moderator analyses, we used a CHE modeling approach
with RVE, evaluating each of the four variables in separate models.

Addressing Additional Sources of Bias or Missing Information. We tested whether
publication bias (i.e., the publication or non-publication of research findings, depending on
the nature and direction of results; Higgins et al., 2024) was present, and to what extent,
using methods consistent with our analytic models (i.e., accounting for correlated and
hierarchical dependencies), namely Egger’s regression test with RVE (Rodgers &
Pustejovsky, 2021) and visual inspection of the funnel plot for asymmetry.
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Results

Included Studies

Our search yielded 4,510 unique articles after de-duplication. We screened all articles at
the abstract level, during which we identified 482 as relevant and potentially eligible. We
were unable to locate the full text for 37 records (8%) and therefore assessed 445 studies
at the full text level. After full text screening, we deemed 24 studies (reported across 30
publications) eligible for inclusion. However, we only quantitatively synthesized 18 studies
(reported in 22 publications) in our meta-analyses due to a lack of sufficient information to
code an eligible effect size and/or non-response from author queries to obtain needed
statistical information. Table 1 displays characteristics for both the 24 eligible studies and
the 18 studies we quantitatively synthesized. The PRISMA diagram (Page et al., 2021) is
provided in Figure 2. Additional characteristics for all studies—including the initially eligible
24 studies—are provided in Tables 2—4 in the Supplemental File. The list of studies included
in syntheses and their related publications are also available in the Supplemental File.

Table 1. Study Characteristics, by Inclusion Status

Characteristic All Initially Eligible Studies in
Level Studies (k=24) Meta-Analyses (k=18)
k (%) k (%)

Design
RCT 11 (45.8) 9 (50)
QED 12 (50) 8(44.4)
Mixed methods 1(4.2) 1(5.6)
U.S. Region
Midwest 4(16.7) 3(16.7)
National or across regions 4 (16.7) 3(16.7)
Northeast 3(12.5) 3(16.7)
South 6 (25) 4(22.2)
West 7 (29.2) 5(27.8)
Years Conducted (range) 2000-2021 2000-2021
Peer Reviewed
Yes 22(91.7) 17 (94.4)
No 2(8.3) 1(5.6)
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Characteristic

Level

All Initially Eligible
Studies (k=24)

Studies in
Meta-Analyses (k=18)

Agency Type

Municipal only 20 (83.3) 16 (88.9)
Multiple 4(16.7) 2(11.1)
Unit of Assignment

Agency 1(4.2) 1(5.6)
Department 1(4.2) 1(5.6)
Enforcement groups 1(4.2) 1(5.6)
Unclear 1(4.2) 1(5.6)
Officer 11 (45.8) 8 (44.4)
Officer-shift combination 3(12.5) 3(16.7)
Geographic area 3(12.5) 1(5.6)
Division 1(4.2) 1(5.6)
Shift 1(4.2) 1(5.6)
Other 1(4.2) 0(0)
Sample Size (range) 54-7,785 54-7,785

Notes: k = number of studies; QED = quasi-experimental design; RCT = randomized controlled trial

General Characteristics. Of the 18 studies included in
our analyses, half were RCTs (k =9, 50%), eight were
QEDs (44%), and one (6%) used a mixed-methods
design that included both randomized and non-

Of the 18 studies included in our
analyses, half were RCTs (k=9,
50%), eight were QEDs (44%),
and one (6%) used a mixed-
methods design that included
both randomized and non-
reviewed (k= 17, 94%), and all studies were conducted randomized components.

(or secondary data were collected) between 2000 and

2021. Most studies were published within the last five years (k=11, 61%). A total of 27

unique reform efforts were reported across the 18 studies (four studies included more than

randomized components. Nearly all studies were peer

one intervention condition). We elaborate on the 27 specific reform arms in a later section
of this report.
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Figure 2. PRISMA Diagram, Included Studies (k=18)
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All studies were conducted in the United States, though there was regional variation in
study location. The plurality of studies were conducted in law enforcement agencies in
western states? (k = 5, 28%), followed by southern states® (k= 4, 22%). There were three
studies each in the midwestern states® (17%), northeastern states’ (17%), and nationally
and/or across regions (17%). Only two studies (11%) were conducted in more than one
type of agency; all other studies were conducted in a single municipal law enforcement
agency (k=16, 89%). Figure 3 shows the geographic spread of all named law enforcement

4Western region states: AK, AZ, CA, CO, HI, ID, MT, NV, NM, OR, UT, WA, WY

5 Southern region states: AL, AR, DE, FL, GA, KY, LA, MD, MS, NC, OK, SC, TN, TX, VA, WV, Washington, D.C.
8 Midwestern region states: IL, IN, IA, KS, Ml, MN, MO, NE, ND, OH, SD, Wi

7 Northeastern region states: CT, ME, MA, NH, NJ, NY, PA, RI, VT
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agencies across the 18 studies. Some studies did not report a specific agency name due to
confidentiality agreements, so not all 18 studies are represented in this figure.

Figure 3. Location and Name of Specified Law Enforcement Agencies
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Across the 18 studies, units of assighnment to the reform or control condition varied. The
plurality of studies (k = 8, 44%) assigned reform efforts at the officer level, followed by
officer—shift combinations (k= 3, 17%). One study each assigned reform efforts at the
agency (6%), department (6%), enforcement group (6%), division (6%), or shift level (6%).
One study grouped conditions using geographic area (6%), and it was unclear how one
study (6%) assigned reform efforts. Sample sizes (in the respective unit of assignment)
ranged from 54 to 7,785. Table 3 in the Supplemental File lists study characteristics in
further detail, including design, location, agency type, and study aim.

Population Characteristics. Participants’ demographic information was seldom reported.
Only three studies (17%) reported officer or department demographic characteristics
regarding sex, gender, and race (Worden et al., 2013; Jennings et al., 2015; White et al.,
2017). Across these three studies, the distribution of male officers ranged from 87% to
91.5%, and officer race reported as White ranged from 69% to 95.5%. Only two studies
(Jennings et al., 2015; White et al., 2017) reported any metric of officer tenure. In White et
al. (2017), the mean years of police service among intervention and control participants
were 12.8 years and 14.3 years, respectively. In Jennings et al. (2015), the mean years of
police service were 6.9 years and 5.9 years among intervention and control officers,
respectively.
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Intervention/Reform Characteristics. Twenty-seven distinct reform efforts were

represented across the 18 studies included in the meta-analyses (four studies included at

least two unique reform arms). Reform efforts were categorized by primary component
(policy, training, counseling, or other), as well as whether the reform effort was single or
multicomponent. No included studies evaluated counseling programs or “other” reform

efforts that could not be classified as either policy or training alone or a combination of

both. Only one study’s reform program explicitly focused on a specific use-of-force type:
Boehme et al. (2022) evaluated whether the “Armstrong Rule” (i.e., restricting [TASER] use
to only encounters that pose an “immediate safety risk” or “danger”) was associated with
anincrease in officer-involved shootings. The 17 other studies’ reform programs did not
specify use-of-force types or focused on assessing broad uses of force in any policing

context. See Tables 4 and 5 in the Supplemental File for brief and in-depth descriptions of

interventions, respectively.

Policy. Twenty reform arms across 13 studies evaluated the effectiveness of a policy.
Sixteen of these arms were single component efforts; the four multicomponent reform
arms with policy as the main component also included training. Across these 13 studies,

policies included BWCs (11 arms, k=10), DOJ consent decree (one arm, k= 1), DOJ

technical assistance (one arm, k= 1), DOJ monitoring
(one arm, k=1), DOJ investigation (one arm, k= 1),
educational hiring requirements (four arms, k= 1), and
TASER use (one arm, k= 1). Five reform arms in two
studies evaluated policies that were developed by the
department, agency, or police unit; all other policies
resulted from changes in legal statutes or department-
level policy on a broader scale. In 14 reform arms
across seven studies, participation in the reform effort
was mandated; it was unclear or not reported whether
participation was mandated in four studies, and
participation in policy reform efforts was voluntary in
two studies. The intervention duration (i.e., the policy
implementation period prior to evaluation) was
infrequently reported, but across the 10 reform arms
that reported it (k =9), the policy delivery period ranged
from 26 weeks to 78 weeks (mean = 46 weeks).

Twenty reform arms across

13 studies evaluated the
effectiveness of a policy. Sixteen
of these arms were single
component efforts; the four
multicomponent reform arms
with policy as the main
component also included
training. Across these 13 studies,
policies included BWCs (11 arms,
k=10), DOJ consent decree (one
arm, k =1), DOJ technical
assistance (one arm, k=1), DOJ
monitoring (one arm, k= 1), DOJ
investigation (one arm, k= 1),
educational hiring requirements
(four arms, k = 1), and TASER use
(one arm, k=1).

Training. Seven reform arms in five studies evaluated training programs (all were single

component). Training programs included the Tempe De-escalation Program (one arm;
White et al., 2023a); the Officer-Civilian Interaction School (one arm; Worden et al., 2013);
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Integrating Communications, Assessment, and Tactics (one arm; Engel et al., 2022); de-
escalation training (three arms, k= 1; Goh, 2021); and procedural justice training (one arm;
Wood et al., 2020). Three training programs were developed by the department, agency, or
unit (k =3), and four training arms used existing training programs and/or curriculum for
law enforcement (k = 2). Participation in the training program was mandatory in three
studies, and unclear or not reported in the remaining two studies. The duration of the
training program was reported in all five studies, ranging from two days to 24 weeks (mean
= 3.6 weeks).

Outcome Characteristics. We categorized outcomes as belonging to one of two general
domains: use of force or complaints. A total of 106 effect sizes and their variances were
eligible for inclusion in analyses. The majority of effects (m = 90, 85%) represented use-of-
force outcomes, with each of the 18 studies reporting at least one use-of-force outcome.
The remaining effects represented citizen complaints (m =16, 15%), with 10 studies
reporting at least one complaint outcome. The number of effect sizes coded per study
ranged from one to 30 (median = four). As evident in the coding form (see Supplementary
File 1), we planned to code 16 distinct specific constructs within the use-of-force and
complaint domains. However, very few studies reported outcome measurement
characteristics in sufficient detail to allow us to granularly code specific constructs and
use them in analyses.

Figure 4 depicts the distribution of the 106 effect sizes within and across general and
specific domain categories. When available, we coded adjusted effects over unadjusted
(i.e., statistical adjustment for baseline values). Sixty effect sizes (57%) in 15 studies were
not adjusted, four effect sizes (4%) in one study did not have sufficient information to
determine whether they were adjusted, and 42 effect sizes (40%) in six studies were
author-reported as adjusted for baseline values of the outcome measure. Both across and
within studies, effects were reported at various timepoints. Most effect sizes (m = 66, 62%,
k=11) reflected outcomes measured during the active reform period, 31 effects (29%) in
10 studies reflected outcomes measured six months or later after the reform period ended,
eight effect sizes (8%, k = 2) reflected outcomes measured from less than a month to up to
six months after the reform period ended, and only one effect size (1%) in a single study
reflected an outcome measured immediately (<one month) after the reform period.

We also coded the method by which outcome data were collected: 42 effect sizes (40%)
were drawn from administrative data, 52 (49%) were coded as an “other” collection
method (in most cases, a study-specific method of assessing various sources of officer
data that did not neatly fit into one of our categories), one effect size (1%) represented self-
report survey or questionnaire data, two effect sizes (2%) had an unclear or not reported
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method of data collection, and nine effect sizes (9%) represented observational data, all of
which were sourced from the Fatal Encounters database (Burghart, 2025).

Figure 4. Effect Size Distribution by General and Specific Outcome Domains (k=18,
m = 106)
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Missing Data

During data coding, we discovered that six studies did not contain sufficient statistical
information to calculate a RIRR and variance for an eligible outcome. It was also not
possible to make appropriate inferences with the information provided. For this reason, we
conducted author queries. We sent five emails to five authors of these six studies seeking
information on 10 effect sizes and sent a reminder email after two weeks of non-response.
We ultimately received a single response from one author of two of the studies (total
response rate of 20%). The lack of responses from the other author queries led us to drop
two studies from the analysis. The other studies for which we conducted author queries
had at least one usable effect size in one of the domains, so we were able to retain them.

During data cleaning, we discovered that eight studies reporting effects as Ordinary Least
Squares or interrupted time series regression coefficients did not report group means (a
requirement for using RIRR and variance calculation method 7c; see Supplemental File 1
and Appendix E in Lum et al. [2020]). Four of these studies had alternative measures of the
same effect that we could use instead (e.g., counts, rates) or other eligible effects. Four
studies did not have either of these, which meant that we had to drop four additional
studies from the analyses. In all, six studies that were initially deemed eligible forinclusion
were unable to quantitatively contribute to the overall model and were dropped from the
analyses, as we did not impute missing data. These six studies are summarized in Tables
2-4 inthe Supplemental File. In future updates of this review, we plan to conduct a second

Systematic Review and Meta-Analysis Findings AIR.ORG/OPPORTUNITY



https://www.air.org/opportunity

round of author queries and explore additional methods of effect size estimation to ensure
that all eligible studies and effects are included in syntheses.

Meta-Analytic Results

We performed all analyses with R Statistical Software (R Core Team, 2024) using various
packages, specifically metafor (Viechtbauer, 2010) for multilevel meta-analyses and
clubSandwich (Pustejovsky, 2016) to conduct robust variance estimation. We downloaded
data from MetaReviewer and cleaned and re-coded, as necessary, in R using the tidyverse
package (Wickham et al., 2019). We also created tables and plots using these resources,
as well as other R packages, including orchaRd 2.0 (Nakagawa et al., 2023), svglite
(Wickham et al., 2015), DiagrammeR (lannone & Roy, 2015), and writex! (Ooms, 2017). The
full R script with cleaning and analysis syntax is available in Supplemental File 1.

Main Analyses

A total of 106 effect sizes from 18 studies were included in the meta-analyses. We
included all effects in a single model, with the outcome domain (i.e., use of force or
complaints) as a moderator to obtain a pooled effect for each outcome. Due to analyzing
effects using a CHE model, we accounted for the potential correlation between and within
domains, effects, and studies by specifying a variance-covariance matrix and using robust
variance estimation techniques to create cluster-robust standard errors (Pustejovsky &
Tipton, 2022). We did not find statistically significant effects of reform programs on
reducing use-of-force behaviors or complaints, though estimates suggest effects trending
toward favoring reform efforts in reducing use-of-force events and complaints. Full model
details are available in Table 2. Figure 5 presents an orchard plot (Nakagawa et al., 2023),
providing a visual summary of individual effect estimates and the pooled effect by
outcome categories.

Table 2. Summary of Main Meta-Analytic Results

Effect as Mean

Outcome Log RIRR, % Change
Domain 95% CI (95% CI)
Use of Force 18 -0.12 0.08 -11% -35%, +22% -1.54 16% 37%
(90) (-0.29, (-25%, +5%) 0.15
0.05)
Complaints 10 -0.20 0.12 -18% -43%, +22% -1.64
(16) (-0.50, (-39%, +12%) 0.16

0.11)

Notes: Cl = confidence interval; k = number of studies; m = number of effects; p = p-value; RIRR = relative
incident rate ratio; SE = standard error; t-statistic = Student’s t-test result; T = tau; w = omega
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Use of Force. Though not statistically
significant, the pooled effect of reform
efforts on use-of-force outcomes
indicated an effect favoring treatment
officers (log RIRR =-0.12 [95% CI: -
0.29,0.05], SE=0.08,t=-1.54,p =
0.15). That is, following reform efforts,
treatment group officers had, on
average, an 11% decrease in use-of-
force events compared with control
officers. The confidence interval
indicates effects ranging from a 25%
decrease in use-of-force events to a 5%
increase following reform efforts. The
95% prediction interval for use-of-force
outcomes—which indicates the range
of values in which effects from future
observations (i.e., studies) would likely
fall—suggests a possible range from a
35% decrease to a 22% increase in
use-of-force events following reform
efforts in future studies.

Complaints. Like use-of-force
outcomes, the pooled effect of reform
efforts on reducing complaint
outcomes was not statistically
significant but trended towards an
effect favoring fewer complaints among
officers, squads, or divisions who
received reform efforts, compared with
control groups (log RIRR =-0.20 [95%
Cl:-0.55,0.11], SE=0.12,t=-1.64,p =
0.16). Among treatment officers, this
estimate translated to an average
reduction in complaints after reform
efforts of 18%, with possible effects on
complaints ranging from a 39%
decrease to a 23% increase. The

Figure 5. Orchard Plot of Overall Effects, by
Outcome Domain
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Note on interpreting orchard plots. The pooled effect for
each outcome is represented by the colored circle (in this
figure, red and blue for use of force and complaint
outcomes, respectively). Pooled effects are calculated
from the individual effect sizes within each study, which
are represented by the grey circles surrounding the pooled
estimate. Grey circles (individual effect sizes) stacked
along the y-axis are from the same study. The larger the
grey circle, the more precise that individual effect. The
confidence interval of the pooled effect is represented by
the bolded (shorter) line, and the prediction interval by the
narrower (and longer) line.

k =number of effect sizes (number of studies)

SE = standard error
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prediction interval suggests that future studies may observe a 43% decrease to a22%
increase in complaint outcomes following reform efforts.

Evaluating Variation in Effects. The heterogeneity (or underlying variation) in effect sizes
was estimated between studies (T, tau) and within studies (w, omega; see Table 2). For the
model discussed above—in which all effects were entered simultaneously, and where the
outcome category (i.e., use of force or complaints) was considered a moderator—
between-study variance equaled 0.15 (exponentiated from log RIRR to 16% change) and
within-study variance equaled 0.32 (37% change). To translate to a simpler metric, one
standard deviation in the unit of interpretation was +/- 53% (i.e., total heterogeneity),
indicating a wide range of effects observed across the pool of studies. These heterogeneity
results are not what we expected to find, as we anticipated that between-study variation
would be larger than within-study variation due to differences in study design and
participant characteristics. These statistics suggest that the underlying effect across
studies is relatively consistent, but that effects within studies contain more variation. This
is visually evident in Figure 5, where the spread of individual effects within a study can be
observed on the same x-axis line. Another use of measuring heterogeneity is to calculate
the prediction intervals—or rather, the range of effects we anticipate a new study might
have. For use-of-force outcomes, the 95% Pl indicates a maximum reduction of 35% to an
increase of 22% following reform efforts. For complaints, the 95% Pl ranges from -43% to
+22% in complaints received following reform efforts.

The observed heterogeneity is potentially attributable to underlying differences in study
characteristics, such as reform focus, intensity, program duration, and officer
characteristics, as well as characteristics that were not measured or reported in the
current pool of studies or are difficult to quantitatively capture. We explore variation in
effects via moderator analyses, described in the following section.

Moderator Analyses

We explored whether effects on use of force and complaints varied by study location (U.S.
region), study design (RCT, QED, mixed methods), primary reform component (policy or
training), or whether participation in the reform effort was required (voluntary, mandatory,
unclear or not reported). Since our main model indicated no statistically significant effects
for use-of-force or complaint outcomes, and because the two estimates were not
statistically different from each other, all outcomes for moderator models were entered
into a single model, with the focal variable of interest replacing the outcome domain as the
moderator. Summaries of all moderator analyses are presented in Table 3. Figures 6-9
visually depict effects grouped by moderator levels.
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Table 3. Summary of Moderator Analyses

Average
Moderator Average Effect Effect Size F-statistic
Level Size (SE)® (SE)® 95% CI° (p-value)

U.S. Region 0.61(0.71)
National or multiple 3(43) -0.09(0.08) -8.61(8.33) -37,+32
regions
Northeast 3(11) -0.18 (0.24) -16.47 (27.12) -72,+153
Midwest 3(6) 0.02 (0.05) 2.00(5.13) -19, +28
West 5(35) -0.26 (0.25) -22.89(28.40) -65,+70
South 4(11) -0.21 (0.10) -18.94(10.52)  -42,+13
Design 1.03(0.51)
RCT 9(30) -0.24 (0.21) -21.34(23.37) -43, +8
QED 8(73) -0.02 (0.06) -1.98 (6.18) -17,+15
Mixed methods 1(3) -0.32 (0.14) -27.39(15.03) -95,+938
Primary Reform 1.68(0.26)
Component
Policy 13 (89) -0.18(0.09) -16.47 (9.42) -32,+4
Training 5(17) -0.05 (0.09) -4.88 (9.42) -27,+23
Participation 46.89 (0.02)
Voluntary 2 (6) -0.37(0.03) -30.93 (2.53) -48, -8*
Mandatory 10 (62) -0.08 (0.10) -7.69(10.52) -27,+16
Unclearor NR 6 (38) -0.16 (0.07) -14.79 (7.25) -30, +4

2.6

2.39

6.61

213

Notes: Cl = confidence interval; df = degrees of freedom; k = number of studies; m = number of effects; NR =

not reported; QED = quasi-experimental design; RCT = randomized controlled trial; SE = standard error;

U.S. = United States.

8 Reported in log RIRR
¢ Reported in mean % change
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Figure 6. Orchard Plot of Effects, Moderated by Study Region
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Figure 7. Orchard Plot of Effects, Moderated by Study Design
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Choosing to participate in the study or reform effort was the only statistically significant
moderator (F = 46.89, p = 0.02). Studies where officers volunteered to participate in an
evaluation of a reform program had statistically
significant reductions in all outcomes (mean decrease ClreeTig 1o pErTE pes 2 o2
. . . 1 SE= . _ study or reform effort was the only

of 31% [95% CI -48%, -8*], SE = 2.5%; k =2, m =6). statistically significant moderator
Studies in which officer or unit participation was (F=46.89,p =0.02). Studies
mandatory had a non-significant reduction in use of where officers volunteered to
force and complaints (mean decrease of 8% [95% Cl: - participate in an evaluatl.on. o

. . o ) . reform program had statistically
27 A), +16/0], SE=10.5 A), k= 10, m= 62), as did studies Signiﬁcant reductions in all
in which the choice to participate was unclear or not outcomes (mean decrease of
reported (mean decrease of 15% [95% Cl: -30%, +4%], 31% [95% CI -48%, -8*], SE =

SE =7.3%; k=6, m=38). However, it isimportant to A5 =2 ) =12
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note that post-hoc comparisons revealed that these three estimates did not statistically
differ from each other (all pairwise comparison p > 0.10). The two studies in which officer
participation was voluntary (Braga et al., 2018; Jennings et al., 2015) were both RCTs that
evaluated the effects of BWCs. The results of this moderator analysis should be carefully
interpreted, asitis possible that volunteer officers, who might be more likely to comply
with treatment protocols (e.g., activating their cameras), may benefit more from treatment
than non-volunteer officers. We return to this issue in our discussion, where we elaborate
further on how future research should address this possibility.

Figure 8. Orchard Plot of Effects, Moderated by Choice to Participate in the Study
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Figure 9. Orchard Plot of Effects, Moderated by Primary Reform Component
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Assessing Publication Bias

As outlined earlier, our inclusion criteria allowed for both published and unpublished
research to be included in this review. The only requirement was that the research was of a
scholarly nature. Only one study (Peterson et al., 2018) of the 18 included in the analyses
was nhot peer reviewed (a summary report published by the Urban Institute). However, even
with the inclusion of unpublished or peer-reviewed literature, it is still best practice to
assess publication bias (Polanin et al., 2016). Since we used a multilevel, non-independent
model for meta-analyses, we used a CHE regression-based selective reporting detection
method accounting for effect size dependency (Pustejovsky & Rodgers, 2019; Pustejovsky
& Tipton, 2022). The model summary is available in Table 4 and the funnel plot is presented
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in Figure 10. We did not find statistically significant evidence of selective reporting
(intercept=-0.07[95% CI: -0.25, 0.11], SE=0.07, t=-0.92, p = 0.39). However, upon visual
inspection of the funnel plot, itis likely that some publication biasis present due to the
slight asymmetry.

Table 4. Publication Bias: Egger’s Regression Using CHE Model, Accounting for
Dependency (CHE Sandwich)

Variable Coefficient (SE) t-statistic, df
Intercept -0.07 (0.07) -0.92,6.07 0.39
sei -0.46 (0.20) -2.24,3.85 0.09

Notes: CHE = correlated and hierarchical effects; df = degrees of freedom; SE = standard error; sei = modified
standard error estimate in variance-covariance matrix
Non-significant coefficient indicates there is not enough evidence to support the presence of publication bias.

Figure 10. Funnel Plot Assessing Publication Bias
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Summary of Findings and Recommendations for
Implementation

Summary of Findings

Across 18 studies and 106 effects, we found that use- . )
. . . . Compared with officers and
of-force reform efforts trended in a direction favoring

departments who were
the effectiveness of reform, despite failing to reach unaffected by reforms, treated
standard levels of statistical significance. Compared officers and agencies reported

lower rates of use of force (-11%,

with officers and departments who were unaffected by o
Cl: -25%, + 5%) and citizen

reforms, treated officers and agencies reported lower complaints (-18%, CI: -39%,
rates of use of force (-11%, Cl: -25%, + 5%) and citizen +12%). However, confidence
complaints (-18%, Cl: -39%, +12%). However, intervals around both estimates

included zero, so we were unable
to rule out null results.

confidence intervals around both estimates included

zero, so we were unable to rule out null results.

Our moderation analyses revealed that only the voluntary nature of reform effort
participation was significantly associated with variation across studies. Both studies
driving this effect were RCTs that randomized treatment assignment within a sample of
officers who volunteered to wear a BWC (Braga et al., 2018; Jennings et al., 2015). These
studies were also among the first RCTs of BWCs to be conducted, during a time of rapid
BWC policy adoption and revision. For these reasons, we are interpreting these findings
with caution, as itis possible that volunteer officers simply benefit more from treatment
than non-volunteer officers—meaning that these effects are indicative of treatment effect
heterogeneity in studies with mandatory assignment—or that the novelty of BWC policy
and experience at this time led officers to believe their actions would be scrutinized more
strictly than supervisors were ultimately capable of in practice.

These findings largely align with those reported by recent meta-analyses (Lum et al., 2020)
and individual studies of various reform efforts (for example, see Yokum et al., 2017). With
regard to BWC research, despite promising early evidence of beneficial effects and
systematic reviews supporting these findings, a more comprehensive review by Lum et al.
(2020) found less consistent evidence in favor of BWCs. While scholars have taken this to
indicate that there may be implementation issues (among others) affecting newer studies
of BWCs (Gaub & White, 2020), we do not yet know enough about the differences between
modern BWC policies and slippage in BWC activation requirements to understand how
these issues may be affecting results from recent studies.
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With respect to other types of reform efforts— de-escalation and procedural justice—we
lack sufficient RCT and high-quality QED studies to estimate consistent effects, despite
promising recent evidence supporting each of these reforms (Engel et al., 2022; Goh, 2021;
White et al., 2023; Wood et al., 2020). Given the paucity of RCT and high-quality QED
evidence evaluating programs such as these, our results should be interpreted with
caution for de-escalation and procedural justice trainings (among other rarely evaluated
programs and interventions), as many of the studies in the current meta-analysis strictly
concern the impact of BWCs (n=10 of 18 total studies).

Limitations in the Existing Evidence Base

Despite longstanding scholarly attention, the evidence base on what works to reduce use
of force remains limited, at least with respect to RCTs and high-quality QEDs. In part, this
is due to reforms being adopted rapidly by police departments, often before proper
empirical evaluations are possible. For example, although de-escalation training and CIT
are used broadly across police agencies in the United States, much of the research
concerning theirimpactis correlational (for example, see Rockwell et al., 2021), restricted
to evaluating changes in officer attitudes and preferences (Compton et al., 2014), or, in the
case of de-escalation training, more commonly evaluated in contexts other than policing
(e.g., much of the de-escalation research occurs in the nursing context; see Engel et al.,
2020). There are many reasonable explanations for these limitations, but the ultimate
consequence is that the evidence base for use-of-force reform lacks a strong empirical
footing, with many studies lacking both internal and external validity.

While conducting our meta-analysis, we also encountered difficulties obtaining the
necessary statistical information to compute effect sizes. Of the 24 studies included in our
initial sample of full texts, six studies required author queries for a total of 10 individual
effect sizes. Although we did our best to include all eligible studies and effect sizes, our
author queries were often unsuccessful. We understand that authors may be unwilling—or
even unable—to revisit old analyses at the request of researchers conducting evidence
syntheses, but we believe the lack of standard statistical information in some of these
studies speaks to a general need for cross-disciplinary statistical reporting standards.
Certain open science practices could also alleviate these issues, particularly the practice
of making programming syntax and data publicly available on authors’ personal websites
or on sites such as GitHub.

Limitations of Our Approach

Itis important to note several limitations in the current meta-analysis that constrain our
ability to speak more broadly about the use-of-force evidence base. First, due to time
constraints, we were unable to assess additional outcomes beyond citizen complaints and
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general use of force. Although researchers did not often report additional outcomes,
several studies included breakdowns of the type of nonfatal force (minor, intermediate,
major) and citizen complaints (filed, dismissed, sustained). Policymakers and
practitioners alike would benefit from researchers recording these more nuanced
outcomes and reporting the effects of reform efforts beyond simply fatal or nonfatal use of
force or whether a citizen filed a complaint, regardless of its outcome. Second, we only
included RCTs and certain qualifying QEDs in our analysis. Although the effects
researchers report in less rigorous studies are likely affected by bias, they provide some
information about the range of plausible effect sizes we might observe in future studies.
Further, the ability of a department to conduct an RCT in partnership with researchers
might be a form of selection bias in itself, though a recent study suggests such bias might
be minimal (Gechter & Meager, 2021). Third, many of the studies in the current analysis
focus on BWCs (10 of 18 studies). Although we used statistical models to account for
different types of reform strategies, the limited number of studies on each other type of
reform (e.g., de-escalation training, federal consent decree) means that our estimates
should be interpreted with caution beyond RCT and high-quality QED evidence regarding
BWCs.

Recommendations for Improving the Evidence Base for Use-of-

Force Reform

Rapid-Response Funding Streams. As is often lamented by policing scholars (for example,
see Engel et al., 2020), police reform efforts—including de-escalation and CIT—are broadly
adopted without rigorous empirical evidence supporting their efficacy and confirming that
they do not result in unintended consequences. Although we need more RCTs and high-
quality QEDs on police reform efforts, we recognize that the realm of policing is not unique
in this pattern of widespread adoption of reform outpacing empirical evidence. Scholars
frequently voice the same criticism regarding other types of legal system reform, including
novel approaches to community supervision violations (Cullen et al., 2018) and the use of
actuarial tools and needs assessments in correctional populations (Klingele, 2016).

Yet another call for more timely and rigorous research evidence will not “move the needle”
toward better evidence because it does not speak to one of the more prominent issues
causing the lag between practitioners’ need to adopt novel reforms and the time required
to conduct an RCT or high-quality QED. High-quality, timely research on promising reforms
requires coordinating both time (having a partnership in place before a reform s
implemented) and resources (having the funds required to conduct an evaluation), which
often takes upwards of a year to arrange, if not longer. To properly respond to this issue, we
need to work with policymakers at federal, state, and local levels to develop innovative
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types of research funding streams that are more responsive to the time-sensitive needs of
criminal legal system organizations, much like the opportunities offered at the outset of
the Covid-19 pandemic to facilitate a timely understanding of its impact on public safety.
Although this need is generally fulfilled by more agile philanthropic organizations, itis
overdue for government organizations to enter this space with novel, rapid-response
funding streams that simultaneously incentivize research partnerships with legal system
practitioners to enable RCTs and rigorous QEDs and provide more expeditious responses
to rapidly evolving reform efforts.

Pairing Impact Evaluations With Implementation Evaluations. Implementation evaluations
can better contextualize why the same (or very similar) reform efforts work in some places
and not in others. While we acknowledge that implementation evaluations are not simple
additions to RCTs and high-quality QEDs, understanding how reform works is sometimes
just as important as understanding why it works. For example, one of our key findings—
that the voluntary nature of BWC participation is associated with significant reductions in
use of force—might be attributable to differences in treatment protocol compliance across
studies. Logically, officers who volunteer for treatment may comply with treatment
protocols more consistently than officers who do not volunteer, potentially explaining why
studies of mandatory interventions tend to exhibit wider ranges of effect sizes.
Unfortunately, because most studies do not conduct implementation evaluations—
including many of the studies in this meta-analysis—it is not possible for us to evaluate
this hypothesis. With adequate funding, researchers could conduct implementation
evaluations more frequently and gain a better understanding of which components of
reform implementation account for differences in efficacy across different contexts,
including compliance with treatment protocols.

Using Emerging Technology to Expand Prior Work and Pursue Novel Outcomes. Many
studies that appeared eligible after abstract screening were ultimately excluded from the
analyses because they only measured attitudinal outcomes following reform efforts. While
understanding the theory of change is important, evaluations without behavioral outcomes
only address the first step in that process. Moreover, it is unclear whether perceptual or
attitudinal changes are necessary for all types of trainings to affect officer behavior. For
example, both de-escalation and CIT curricula include practical components that teach
officers new ways to respond in tense encounters with citizens—techniques that do not
necessarily require perceptual or attitudinal change to achieve reductions in use of force.

The advent of new technologies to automatically process body-worn camera data—
including Truststat and Truleo (Adams et al., 2024; Camp & Voight, 2025)—will place more
complex and comprehensive measurements of behavioral outcomes within reach for
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researchers evaluating use-of-force reform. For example, research will be able to rely on
automated processing of BWC footage to collect incident-level data on how officers
interact with citizens, without the need for prolonged manual footage review. Researchers
are only beginning to understand the impact these tools may have on evaluating reform
efforts (for example, see White et al., 2025) and, to our knowledge, are yet to explore how
automated BWC footage processing could contribute to a better understanding of how
officers successfully use (or do not use) de-escalation or CIT tactics in the field.

Conclusion

This meta-analysis represents a first step toward an ongoing and expanding review of
extant research evidence on the effectiveness of use-of-force reform, in partnership with
the AIR Opportunity Fund and MOSAIC. While we found that the overall effects of use-of-
force reform appeared to trend in the direction favoring reform, the effects were
insignificant. Moderation analysis also suggested that supportive effects were partially
explained by officers volunteering to wear BWCs. Further, more than half of the studies
included in this meta-analysis evaluated BWC policies, as there were very few RCTs or
high-quality QEDs focused on other widely used reform efforts such as CIT and de-
escalation training. Despite recent evidence supporting such programs, more research is
needed to understand the impact of use-of-force reforms beyond BWC policies. More
generally, nascent research on use-of-force reform needs to include implementation
evaluation to properly contextualize why reform is or is not successful. Emerging
technologies—such as automated processing of BWC footage—can be used to facilitate
implementation evaluations and to explore additional reform outcomes previously thought
impractical due to limitations in data collection.
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