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Abstract
Objectives Recently, scholars have applied self-awareness theory to explain why body-
worn cameras (BWCs) affect encounters between the public and police, with its most
immediate manifestation being a reduction in the use of force by and complaints against
police. In this study, we report on the paradoxical effects of BWCs in the context of
assaults on officers.
Methods A multisite randomized controlled trial in ten departments, with officers
wearing (or not wearing) BWCs based on random assignment of shifts. Odds ratios
are used to estimate the treatment effect on assaults, along with Bone study removed^
sensitivity analyses. Further subgroup analyses are performed in terms of varying
degrees of officers’ discretion, to enhance the practical applications of this multisite
experiment. Finally, before-analyses are applied as well, including Bootstrapping and
Monte-Carlo simulations to further validate the results under stricter statistical condi-
tions, to illustrate the overall effects.
Results A total of 394 assaults per 1000 arrests occurred during 3637 treatment shifts
(M = 39.35, SD = 17.89) compared with 284 assaults per 1000 arrests during 3697
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control shifts (M = 28.38; SD = 15.99), which translate into 37% higher odds of assault
in treatment shifts than in control conditions. The perverse direction and relative
magnitude in each experimental site in eight out of ten sites were consistent. The
backfiring treatment effect was substantially more pronounced in low discretion sites,
i.e., where officers strongly followed the experimental protocol (OR = 2.565; 95% CI
1.792, 3.672). At the same time, before–after analyses show that assaults were overall
reduced by 61% in the participating police departments, thus suggesting paradoxical
effects.
Conclusions We explain these findings using self-awareness theory. Once self-aware
that their performance is being observed by BWCs, officers become at risk of being
assaulted. Results suggest that under some circumstances, self-awareness can lead to
excessive self-inspection that strips power-holders of their ability to function under
extreme situations. This mechanism is potentially a function of Bover-deterrence^. The
study further demonstrates the benefits of applying psychosocial theories to the study of
social control and deterrence theories more broadly, with a robust and falsifiable
mechanism that explains the conditions under which being observed stimulates either
appropriate or perverse consequences.
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Assaults . Aggression . Police

Introduction

Psychologists have argued that people modify their attitudes and behavior when they
think that others are observing them (Morin 2004, 2011). Once people become
cognizant that their demeanor, appearance, or actions are monitored in public, a self-
awareness process begins. Self-awareness triggers a complex cognitive process of self-
scrutiny and a heightened construction of one’s own identity (Wicklund 1975). Evi-
dence of these phenomena is ubiquitous and dates back more than five decades (Duval
and Wicklund 1972). More importantly, it is generally agreed that people who are
aware of being observed adapt their attitudes and behavior to match what they perceive
to be more Bacceptable social norms^ (Munger and Harris 1989; Sproull et al. 1996) or
Bsocially desirable responses^ (Jones and Nisbett 1971; Paulhus 1988).

We examine the application of this line of research to body-worn cameras (BWCs).
BWCs are used to videotape interactions between police officers and members of the
public in an attempt to Bcool down^ these encounters. Because BWCs work as third-
party observers, it is assumed that they elicit the above-mentioned psychosocial
processes (Ariel et al. 2015). Although evidence on their effectiveness is beginning
to build up, the intended and unintended consequences of using this technology in
policing remain unclear (Cubitt et al. 2017, Maskaly et al. 2017, Lum et al. 2015; White
and Coldren 2017). The focus in this study is on assaults against police officers, while
trying to understand under what conditions BWCs—or self-awareness of being ob-
served—lead to socially desirable behaviors.

Our larger aim is to illustrate the benefits of self-awareness theory in sociology,
particularly for deterrence and social control scholars. We argue that these psychosocial
mechanisms provide the missing link between real-world deterrence stimuli and
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changes in both attitudes and behavior; this concept has largely been left to crude
assumptions in the deterrence literature. More profoundly, whereas deterrence per se is
difficult to quantify and observe directly, self-awareness can and has been experimen-
tally induced. Therefore, self-awareness is not only a phenomenological concept but is
also susceptible to manipulation to the point that society can utilize this body of
knowledge in the regulation of behavior. BWCs are one such stimuli.

The paper is structured as follows. First, we review relevant literature on self-awareness,
being observed, and consequent socially desirable responses.We then discuss how these are
potentially linked to deterrence theory.We next present the state of the art of the evidence on
BWCs, including the possible moderating factors that constrain or exacerbate the effect of
BWCs in police–public encounters. We subsequently discuss the hypothesized effect of
BWCs on assaults against police officers. The research design and analytical strategy used to
test these hypotheses are described in the methods and data section, followed by an
exposition of the results. Based on the use of an experimental design across ten participating
police departments, we defend the view that our causal estimates are robust. We present a
complex story about the effect of BWCs on assaults on officers. We found a significant
before–after reduction in assaults, whereas the between-group comparisons yielded a
perverse result: greater odds of assaults against officers who use BWCs than the odds under
control conditions. Subgroup analyses are used to explain these paradoxical effects. We
suggest that the underlying mechanism is police discretion: weak discretion in the use of
BWCs and the application of police force is linked to more assaults. It seems that BWCs
may cause Bover-deterrence,^ and officers may become hesitant to apply necessary force,
which in turn results in more assaults. Instead of using force to subdue hostile suspects
following a split-second decision, some officers are reluctant to use force due to fear of
reprimands for using any type of force inappropriately. This phenomenon represents a Bdark
side^ of self-awareness that was previously unknown.

Theoretical framework

Self-awareness

Self-awareness refers to the process of focusing attention inward toward the self (Mead
1934), or the capacity of becoming the object of one’s own attention. One becomes
self-aware when one reflects on the experience of perceiving and processing stimuli.
Intuitively, many of us are familiar with this feeling; merely being in front of an
audience induces self-awareness (Buss 1980). However, self-awareness represents a
complex multidimensional phenomenon that comprises many domains and corollaries
(Eilan et al. 1995; Morin 2011; Wicklund 1975).1

1 There is a distinction between Btwo aspects of the self—the public self and the private self. The public self
consists of the overt, externally observable aspects such as physical appearance. Conversely, the private self
entails the covert aspects, that is, those aspects of the self that cannot be observed by others.^ (Froming et al.
1982: 477). The most widely known manipulations used to exert public self-awareness are mirrors, while
audiences are often used to achieve private self-awareness. Our work does not aim to ascertain on which type
of psychological mechanism BWCs Bwork^. It is possible that BWCs can be viewed as a manipulation that
can engage both types of self-awareness, or more on each in some circumstances but less in other circum-
stances. Future research should explore this distinction more robustly.
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Duval and Wicklund (1972) showed that self-awareness could be experimentally
induced. Their findings demonstrated that self-awareness is not only a phenomenolog-
ical concept but also a psychosocial (as well as neurological) process that society can
utilize in the regulation of behavior. We now know that a wide range of stimuli can
trigger self-awareness (Butterworth 1992, 1995; Cole and Stewart 1999). Specific
Bself-focusing stimuli^ such as cameras, audiences, recordings, and mirrors have been
tested in controlled settings to stimulate self-awareness (Buss 1980; Carver and Scheier
1978; Davis and Brock 1975; Davis and Franzoi 1991; Geller and Shaver 1976; Morin
2002). For example, with mirrors, the reflection provides a source of feedback that
allows the individual to adjust her or his presentation to convey a desired image to
those around her or him (Gervais and Norenzayan 2012). Collectively, studies have
shown that by inducing this process of self-awareness, we become aware of our Bself-
domains^ (e.g., self-criticism, self-efficacy) as well as our Bpublic self-dimensions,^
such as our own behaviors, mannerisms, and appearance (Duval and Wicklund 1972).
A substantial body of research supports the basic concept in social psychology that
being self-aware triggers a cognitive process of self-scrutiny and a heightened con-
struction of one’s identity (see review in Froming et al. 1982).

The evidence on the effects of increased self-awareness on behavior is broad and
extensive. A prominent and objective outcome of self-awareness is the adaptation of
behavior (Chartrand and Bargh 1999; Dzieweczynski et al. 2006; Heine et al. 2008;
Jones and Nisbett 1971; Morin 2005). Some of the behavioral manifestations found in
previous research are avoidance (Moskalenko and Heine 2003), self-harm (Baumeister
1990; Morin and Craig 2000), increased emotional intensity (Silvia 2002), and—
particularly pertinent to our research—self-regulation (Bandura 1978; Carver and
Scheier 2004; Kanfer 1977). Self-regulation includes Baltering one’s behavior, resisting
temptation, changing one’s mood, [and] selecting a response from various options^
(Morin 2011: 814). Note that these are dimensions within the self that are perceived as
requiring control.

When thinking about how increased self-awareness leads to socially desirable
responses, research findings generally agree that individuals react in socially desirable
ways to even the slightest cues indicating that someone may be watching (Bateson et al.
2006; Boyd et al. 2010; Burnham and Johnson 2005; Haley and Fessler 2005; but cf.
Northover et al. 2017). Therefore, self-awareness of being observed heightens the need
to cooperate with rules (Barclay 2004; Milinski et al. 2002; Wedekind and Braithwaite
2002).

Most sociologists should feel at home with real-world displays of the process that
leads to socially desirable behavior (i.e., self-awareness of being observed) because,
thus far, we have described the psychosocial mechanisms behind deterrence theory
(Jervis 1989; Tibbetts 2013; for more recent explorations of moderators of being
observed and socially desirable behavior, see Pfattheicher 2015; Pfattheicher and
Keller 2015). Knowing with sufficient certainty that our behavior is being observed
or judged affects social cognitive processes that make us comply with codes of
desirable behavior. These codes are often found in law and regulations or in the socially
desirable responses in social interactions mentioned previously (Ariel et al. 2015).
Deterrence theory offers the requirement of a heightened level of appreciation that not
only is someone observing our behavior but that the observing entity will punish us for
transgressions. At a high level of abstraction, there is ample evidence that the perceived

22 B. Ariel et al.



certainty of punishment is causally associated with less rule-breaking (Ariel and
Partridge 2016; Bushway and Reuter 2008; Lochner 2003; Loughran et al. 2012;
McCord and Conway 2002; Nagin 2013a; Nagin 2013b; Paternoster 2010; Pratt
et al. 2006; but cf. Berk and MacDonald 2010; Tonry 2008; Wikström and Treiber
2007). More than the severity of sanctions and probably more than the celerity of
sanctions (Von Hirsch et al. 1999), increasing the perceived likelihood of being caught
is inversely linked to the likelihood of breaking rules. This Bcertainty effect^ carries
wide probabilities over a range of settings in which society attempts deterrence (Nagin
2013a).

Body-worn cameras

One stimulus that has recently been proposed to encourage self-awareness and lead to
socially desirable behavior is police BWCs. The police have enthusiastically endorsed
BWCs, as have politicians, civil rights advocates and the public (Obama 2015). This
interest has generated a growing multibillion-dollar industry (Sutherland and Ariel
2016). BWCs are small audio–video recorders that are Bmounted^ on police officers.
They have two overarching goals. On the one hand, by recording police–public
interactions from the officer’s perspective, BWCs are believed to prevent escalations
or new crimes from occurring (White 2014), as well as protect officers from violating
rules of conduct. On the other hand, they may assist in bringing offenders to justice
(Morrow et al. 2016). Once suspects become (or are made) aware of the cameras, and
officers are reminded about the cameras, a deterrent effect is hypothesized for those
present in the encounter: BLook out! You are on camera^ (Jennings et al. 2015; Ready
and Young 2015).

Theoretically, the deterrence message may work to change behavior in different
ways. For example, the camera and verbal prompt could lead to increased self-
awareness for both officers and suspects, which in turn leads to a greater level of
rational–deliberative action (including calculations of risks of sanction threat/pun-
ishment), increasing self-regulation/behavioral inhibition, and perhaps a closer
adherence to rules of conduct (Ariel et al. 2015: 516 Ariel 2016). Since the risk
of apprehension for misconduct, hostile, or criminal behavior is elevated to near
certainty (when the cameras are turned on), both parties are believed to Bcool off^
(Ariel 2016a). The Bbelligerent^ suspect is expected to become less resistant, and
the Bthin-skinned^ police officer is expected to respond more professionally,
demonstrating fairness, dignity, and respect and using proportional force only when
necessary (Bottoms and Tankebe 2012; Tyler 1990; Tyler and Lind 1992). Con-
versely, it may be that the cameras primarily nudge the suspect toward being more
deliberative, and that in turn changes the overall tenor of the interaction, and it is
speculation as to whether self-regulation does matter. At the same time, the speed
with which such interactions take place, and the very fact they are reciprocal in
nature, means that existing research is unable to answer questions about who is
more affected by the cameras.

Evidence of BWCs’ effectiveness has surfaced only in the last few years. A recent
literature search of the available evidence conducted by Lum et al. (2015) reported on
12 published studies of BWCs. The review concluded that there were too few studies to
draw firm conclusions, but that there were some emerging areas relating to the possible
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effects of cameras on complaints, accountability, stop and frisk, arrest, and use of force
(to name but a few).2

Moderating factors

Since the Lum et al. (2015) review, additional research has been published that tries to
explain the conditions under which BWCs work. The self-awareness effect of BWCs is
conditional on the extent to which the cameras are activated (Hedberg et al. 2017;
Taylor 2016; Young and Ready 2016), which is unsurprising: if officers choose to not
turn the cameras on, the mechanism that causes self-awareness and the cognitive
process of self-scrutiny will not materialize. The prerequisite condition is ensuring that
officers activate the cameras. However, a major contributing factor to patterns of police
officers’ attitudes and behaviors, including the use of force, complaints against the
police, or injuries in the line of duty, is the institutional subculture (Blau and Blau 1982;
Galliher 1971; Herbert 1998; Sherman 1980; Waddington 1999). Police Bin-group^
cohesion is preserved by styles with a Bcommon vision that becomes part of each
officer’s mindset of how to handle everyday aspects of policing^ (Terrill 2001: 20).
This means that officers tend to react similarly to given situations because of organi-
zational operating procedures, incentives, and top-down managerial and bottom-up
behavioral models (Sherman 1980; Wilson 1968, Tankebe 2016). An ethos and mutual
conceptualization of reality thus develops in any police department that may include the
tacit approval of certain actions that are otherwise inappropriate (Brown 1998; Skolnick
2008).

Police subculture is relevant to BWC research because so-called Bbig-brother little
nudges^, intrusions into day-to-day operations, are believed to cause wide departmental
effects. Ariel et al. (2016a) have reported direct evidence that repeated and systematic
exposure to a stimulus that elicits deterrence can increase accountability, even when the
stimulus is removed. Through repeated exposure to the surveillance effect of the
cameras, police officers learn what normative or appropriate reactions are, even when
they are no longer under surveillance (during control conditions). This may be true for
officers who once wore BWCs and no longer wear them (through the process of
random assignment) or officers in the department who did not take part in the
experiment (e.g., neighborhood police teams, special victim support units). Ariel
et al. (2016b) argued that BWCs affect entire police departments through a process
they labeled Bcontagious accountability.^ Everyone is affected by the BWCs, even

2 As summarized in the report, BWe refrain at this point from drawing any definitive conclusions about BWCs
from the twelve existing studies because there are so few of them. Individually, nonetheless, these studies are
beginning to hint at a few possible hypotheses. For example, it appears that officers may not necessarily have
negative attitudes toward BWCs generally (see, e.g., Jennings et al. 2014; Owens et al. 2014; Ellis et al. 2015).
However, some of the studies examining activation of the cameras find varying levels and nuances of
compliance and activation of cameras (see Roy 2014). BWCs may reduce complaints against the police
(see Ariel et al. 2015; Goodall 2007; Katz et al. 2014) or result in quicker resolution of complaints (see Katz
et al. 2014; ODS Consulting 2011). However, whether or not that signals increased accountability, improved
citizen satisfaction, or improved police or citizen behavior is still uncertain[…] Ariel et al. (2015) find that
BWCs reduce use of force incidents, but find that arrest activity increases for officers wearing BWCs (Owens
et al. 2014 also seem to find similar impacts on individuals being charged). Interestingly, Ready and Young
(2015) seem to find that officers wearing cameras, while less likely to perform stop and frisks or make arrests,
are more likely to give citations.^ (p. 11)
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when the cameras are not in use; thus, the subculture has become less aggressive and
more compliant with procedures.

Use of BWCs to reduce assaults against police officers

It is logical to assume that when officers use BWCs, they should be assaulted less
frequently. If BWCs can Bcool off^ aggressive encounters (Ariel et al. 2015;
Jennings et al. 2015; Sutherland 2017), they are also likely to reduce the likeli-
hood of assaults against the police. An individual who assaults an officer may be
shot (in the US, at least), but the individual will almost certainly be punished more
severely if the event can be proved in court. Therefore, rational suspects would
avoid assaulting officers when the likelihood of apprehension for assaulting an
officer is high (Whichard and Felson 2016). This is the case for BWCs: the
probability of being caught assaulting a police officer is substantially increased
because a camera pointing at the transgressor provides unequivocal evidence of
the assault. The assumption is therefore that reasonable offenders will not want to
be caught and subsequently punished for misbehavior (Margarita 1980; Ojedokun
2014). In turn, the officer is also less likely to act in ways that would provoke the
suspect, which in turn will cause the officer to respond in a nonprofessional way.
As both parties become aware that the camera is observing them, the elevated self-
regulation mechanism is hypothesized to reduce the need to apply forceful police
responses. Consequently, assaults on officers should be minimized.

Before testing this hypothesis, it is important to contextualize the scope,
prevalence, and taxonomy of assaults against the police, on which, collectively,
the literature seems somewhat unclear (Bierie 2015). Many studies suggest that
approximately 10% of officers are injured during use-of-force incidents
(Henriquez 1999; Kaminski 2004; Kaminski et al. 2004; Smith and Petrocelli
2002; Smith et al. 2007), but some studies have observed rates of up to 38%
(Alpert and MacDonald 2001; Kaminski and Sorensen 1995). Recorded injuries
are relatively minor in terms of severity (Alpert et al. 2000; Brandl 1996;
Brandl and Stroshine 2003; Kaminski 2004). The most common cause of injury
to officers during arrest is when officers attempt to subdue a suspect with
bodily force (punching, kicking, take-downs, wrestling and joint locks); these
techniques account for most recorded injuries (Kaminski and Sorensen 1995;
Meyer 1992; Smith and Petrocelli 2002). Kaminski and Sorensen (1995) found
that officers are more likely to suffer an injury during an incidence of use of
force if they are employing levels of force at the lower end of the Bforce
continuum^ (Garner et al. 1995), such as Bhands-on tactics^ that require close
contact with a suspect (see also Fryer 2016).

Methods and data

Settings Ten police departments adopted the same experimental protocol to test the
effect of BWCs on assaults against the police under controlled conditions. Although a
convenience sample of police departments should not be construed as representative of
the entire population of police departments, the results from a ten-site design in six
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jurisdictions and two English-speaking countries provide a robust framework for
testing the effect of self-awareness on assaults against the police on the one hand, or
aggression by the police on the other. Table 1 provides the basic descriptors of each site
(two separate geographic areas were included in the trial; hence, there is a greater
number of trials than police forces). The total number of residents policed across the ten
jurisdictions that took part in this study was above 2 million. During the study period, a
total of 2122 officers made more than 15,600 arrests.

Random assignment Beyond large-scale cluster-randomized designs, randomizing
shifts is the most practical approach to implementing BWC trials with the police
because even small forces can leverage a large sample size.3 Each study was a two-
armed trial that randomly assigned officer shifts to either experimental (with cameras)
or control (no cameras) conditions on a weekly basis using the Cambridge Randomizer

Table 1 Descriptive statistics for the ten participating sites

Site Population size N of
shifts^

N of frontline officers
during the trial

Officer hours
during trial

Follow-up period
post-RA (in weeks)

Site A 161,400 1,107 546 221,760 22

Site B 285,700 270 23 9,112 26

Site C 203,800 1,107 111 410,256 22

Site D 285,700 268 22 9,112 26

Site E 751,500 1,107 870 369,600 22

Site F 188,400 784 120 235,200 52

Site H 108,817 734 115 176,160 50

Site I 26,757 844 60 494,640 45

Site J 151,533 225 150 135,000 45

Site K 249,470 888 105 127,872 43

Grand Total 2,127,377 7,334 2,122 2,188,712 353

M 236,375.22 733.4 212.20 218,871.20 35.30

SD 207,470.21 357.0 275.44 163,573.99 12.68

RA = Random Assignment. Site codes used to mask research location; ^annualized

3 We acknowledge that this unit of analysis (the shift) has produced some level of treatment contamination,
which prima facie violated the Stable Unit Treatment Value Assumption (Cox 1958; on SUTVA). In principle,
this means a lack of separation between treatment and control units, a scenario that can create problems when
assessing the causal inference of the intervention. As the same officers either used BWCs or did not use BWCs
in treatment and control shifts, respectively, any possible change in the behavior of the officers due to the
intervention affected control conditions as well. One mechanism that can explain this bias is learning theory
(Ariel 2016; Maskaly and Donner 2015:221): A learned behavior adapted into socially-desirable conduct
under treatment conditions of surveillance is carried through to control conditions in which the intervention per
se has been removed. Assuming the officer confirms with the socially-accepted behavior that s/he manifested
during treatment shifts, and assuming s/he internalizes that this behavior is expected of her/him all the time, the
diffusion of treatment can be seen as instrumental conditioning. These socially-acceptable behaviors followed
by satisfying consequences will be repeated, while those that lead to unsatisfying consequences are less likely
to be repeated. Hence, the more exposure to the expected behaviors during treatment conditions, which tends
to be reinforced given the civilizing effect of the BWCs, the more of an effect will be measured in control
conditions.
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(Ariel et al. 2012). This means that the shift is the unit of analysis, not individual
officers as with other BWC studies. Weekly sequences of treatment and control shift
were communicated to the patrol officers. Shift randomization resulted in 4264 shifts
being assigned (M = 609.1; SD = 264.0 per site), with equal allocations of day and

Despite this potential bias, it is still the case that officers in control conditions did not wear BWCs; they
were certainly aware that the results of their actions and conduct are under surveillance in both
treatment and control outcomes, yet this awareness to potential surveillance is not synonymous to a
“credible deterrent threat.” Every recorded interaction can be viewed, audited, and then lead to a
reprimand, but an unrecorded interaction does not necessarily lead to similar costs (a recorded incident
of excessive use of force can very likely lead to criminal prosecution of the officer, while an unrecorded
incident of excessive use of force can more ‘easily’ be left to subjective interpretations — and we
should expect officers to be acutely aware of this distinction). In deterrence theory terms, the perceived
likelihood of apprehension is substantially elevated in treatment conditions than control conditions.
While under both experimental arms the behavior may have been modified as a result of the spill-over,
the extent of the behavioral modification under control conditions cannot be assumed to be the same as
that which has taken place under treatment conditions — otherwise we would not observe significant
differences between treatment and control conditions across multiple outcomes, using this research
design (e.g., Ariel et al. 2015; Ariel et al. 2016a; Ariel et al. 2016b). For these reasons, Ariel et al.
(2017) were mistaken when giving a medical analogy for this treatment contamination (“both groups
are taking the pill”). Instead, a more suitable analogy in these circumstances is that both groups are
assigned to take the pill, but only the treatment group is required to do it front of a camera in order to
make sure the patients swallow the pill.
In addition to this practical justification that carries methodological implication as well, we stress that
our design explicitly creates risks to Type II error rather than Type I error. A statistical Type I error
would indicate that that the null hypothesis is rejected when it ought to be not rejected (false positive),
while Type II error implies the mirror image of Type I— that the null hypothesis is not rejected when it
ought to be rejected (false negative). In practice, using the shift as the random assignment, with the
potential of cross-units contamination, means that it becomes more difficult to reject the null hypothesis
of differences between treatment and control conditions. As both arms of the trial are exposed to some
level of the manipulation (at least as it is applied to the officers), it becomes more challenging to detect
statistically significant differences. Hence, if anything, a statistically significant difference between the
experimental and control arms, under these conditions, implies that the true treatment effect is more
pronounced.
Finally, one must consider alternative designs. We assert that these SUTVA concerns are less of a
problem in our research design than in experiments in which the unit of analysis is the individual officer
(e.g., Jennings et al. 2015). With person-based experiments, at least in trials of BWCs but probably
beyond that as well, the extent of the cross-units contamination is in fact more challenging to overcome
and presents even more strenuous settings for causal inference. In the person-based experiments,
different officers wear BWCs or not, and in theory the bias is then minimized. However, the level of
treatment contamination in police–public interactions becomes detrimental to the study: in single-
officer suspect interactions, this is less of a concern, but in nearly every high-profile policing incident
(such as the use of force, serious harm, multiple offenders, etc.), at least two officers would attend the
call, and some of the officers might be ‘treatment officers’ while others might be ‘control officers’. In
this situation, should we assume that every officer is a ‘treatment officer’ because one of the officers in
the scene is video-recording everybody else? How should we interpret a multiple-officer interaction?
Furthermore, given the heightened risk to officers’ safety, currently most police departments instated a
policy of mandatory patrols in duos or more, so the unit of analysis should be the ‘patrol unit’ or the
squad, not the individual officer; but thus far, person-based experiments have neglected this issue. The
contaminated units might be qualitatively different from the uncontaminated units, and this creates
theoretical challenges in interpreting the results— especially when thus far the participating officers in
the person-based BWCs experiments have been volunteering officers (Jennings et al. 2015; see also
Ready and Young 2015).

(continued)
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night shifts, including days of the week (see Table 2). No differences were observed
between the treatment and control conditions in terms of the distribution of shifts.4

Treatment and control conditions

The pre-published protocol agreed upon with each police department stated that officers
on Bcamera on^ shifts had to keep the cameras on during their entire shift (typically 8–
12 h) and inform members of the public during any encounter that they were wearing a
camera that was recording their interaction. This means that the intervention consisted
of {camera + notification} (on the importance of the interaction between these
elements, see Sunstein and Thaler 2008; Sunstein 2014). The trial design meant that
officers were not supposed to exercise discretion in deciding when cameras were turned
on. The cameras were assigned to be on throughout their shift with every interaction
with members of the public. However, in some instances officers did not record using
devices between jobs (e.g., when traveling between calls for service) and while on rest-
breaks. The only pre-agreed exceptions to interactions being recorded was when
officers responded to specific types of incidents, as pre-agreed with senior staff in each
force (e.g., when conversing with informants, serious sexual assaults, or major public
events). Where officers were not recording between jobs, many devices have a Bpre-
event buffer^ that continuously captures up to 2 min before officers press Brecord^ on
the device, meaning that the lead-up to a response should also be captured.

Treatment fidelity and manipulation checks

Maintaining consistent treatment integrity across several sites is a challenge in exper-
imental criminology (see MacKenzie et al. 2013; de Brito 2017; Slothower et al. 2015;
Weisburd and Taxman 2000). To address risks to fidelity, each trial was managed by a
local researcher (see Drover and Ariel 2015). Routinely collected metadata captured by
the BWCs, such as how much data had been recorded, along with date and time stamps,
were also used to measure treatment integrity (see Table 3). Cross-tabulating between
the date and time of evidence uploaded from the BWCs and random assignment
provides a direct measure of manipulation checks. Any footage recorded during control
shifts was considered a violation of the protocol—that is, a sign of noncompliance. A
control shift with at least 1 minute of recorded footage was considered a breach of
protocol, as BWCs should not have been taken out of the police station during control
shifts. Conversely, when cameras recorded 0 minutes of data during a shift, this was an
indication that the camera had been switched off or unused during the shift. This
scenario was considered a violation of the experimental protocol as well, as it is
unreasonable that any response officer on duty would have no recordable interaction.
These are BEmpirical Checks^ of the manipulations, of which an example can be found
in Supplementary Materials.

In addition, there were explicit circumstances where treatment integrity was com-
promised: when the police department openly announced the breakdown, a few months
into the experiment. This means that officers in these experimental sites initially

4 Following CONSORT guidelines, we did not test statistically for differences between trial conditions
(http://www.consort-statement.org/checklists/view/32-consort/510-baseline-data).
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followed protocol, but then were granted discretion to wear, use, and record incidents,
despite the experimental protocol. The protocol dictated that every encounter was to be
videotaped as soon as the officer interacted with the suspect, witness, or victim during
treatment shifts, but never to be used during control shifts.5 However, some time after
the trial commenced, some departments intentionally violated the protocol in some
ways. This announcement/noncompliance took two forms: first, when the police
department announced that officers were allowed to use the devices during both control
shifts as well as treatment shifts, as they deemed fit. This occurred approximately
90 days into the trials. These are sites that can be characterized as lacking treatment
integrity, because there were de facto no differences between treatment and control
conditions shortly after the experiment commenced, in terms of the application of the
manipulation. The rationale given for this breakdown was in the context of operational
needs: when the sponsoring officer has taken the view that the initial testing period was
sufficient for him/her to make a decision to deploy the devices as business-as-usual. We
refer to these circumstances as Bpolice-announced breakdown.^

A second type of noncompliance announcement characterized other departments:
full compliance with the protocol in terms of control conditions, but failure to comply
with the terms of treatment conditions. Despite the evidence against this policy (see

5 There were some pre-agreed types of cases where officers were allowed to switch off cameras—such as
serious sexual violence cases or dealing with informants—but otherwise officers were required to keep
cameras on throughout their shifts and record every interaction with suspects, witnesses, and victims.

Table 2 Trial measures by treatment allocation within each participating site

Site × day of week Site J Site I Site A Site C Site E Site B Site D Site K Site F Site H

Cameras on 337 88 229 232 229 66 62 445 392 367

Monday 68 -- 33 34 32 10 11 66 56 52

Tuesday 67 -- 33 33 32 8 9 64 56 52

Wednesday 67 -- 32 33 33 9 9 64 56 52

Thursday 69 -- 33 33 33 11 8 61 56 54

Friday -- 44 32 33 33 9 7 62 56 52

Saturday -- 44 33 33 33 8 8 65 56 53

Sunday 66 -- 33 33 33 11 10 63 56 52

No cameras 338 92 233 230 233 68 72 443 392 367

Monday 67 -- 33 32 34 10 9 63 56 52

Tuesday 68 -- 33 33 34 11 10 65 56 52

Wednesday 68 -- 34 33 33 11 11 62 56 52

Thursday 66 -- 33 33 33 8 11 65 56 52

Friday -- 46 34 33 33 10 12 64 56 54

Saturday -- 46 33 33 33 10 10 61 56 53

Sunday 69 -- 33 33 33 8 9 63 56 52

Grand total 675 180 462 462 462 134 134 888 784 734

Site codes used to mask research locations
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Hedberg et al. 2017; Roy 2014), some departments gave officers the discretion to use
BWCs how and when they deemed fit during treatment condition—that is, which
interactions were worthy of recording, at which point during the police–public inter-
action to turn the cameras on or off, and whether or not to announce the recording of the
interaction. Two major reasons for this decision were technological and/or financial: the
battery life of the camera did not allow recording of every interaction, and the cost of
uploading data, and the storage of the data exceeded the department’s budgetary
constraints. At the same time, officers were instructed and subsequently followed the
protocol in terms of control settings: devices were not to be used during Bcameras off^
shifts. Failing that, these circumstances can be seen as BPolice-announced breakdown
in Treatment Group.^

Outcome variables We were granted access to official records of assaults on
officers through a data-sharing agreement with each department. Because not all
sites completed a 12-month trial, the assault counts were annualized for compa-
rability purposes (Table 1). To clarify, assaults were defined as reports by the
officers themselves before any internal investigation into the incident had been
made. Officers can report assault for a wide range of reasons, including physical
injuries and verbal abuse. Data-sharing issues meant that we were not given access
to the types of assault but only to the total number of assaults during each shift (a
point we return to in the discussion).

Statistical procedure We used the Comprehensive Meta-Analysis Version 2 software
(CMA) to synthesize the between-group results from the trials and present the overall
results as a function of rates of assaults against the police per 1000 arrests. Because
each trial used the same design and outcomes, it was appropriate to combine and report
them as a prospective meta-analysis (Lipsey and Wilson 2001). The data inputted into
CMA consisted of the rates of assaults per 1000 arrests in (i) control shifts and (ii)
treatment shifts. We converted these rates into odds ratios to compare treatment and

Table 3 Breakdown of sites based on treatment integrity

Site Indication of treatment integrity Compliance subgroups

Site A Police-announced breakdown No compliance

Site B Empirical check High compliance

Site C Police-announced breakdown No compliance

Site D Empirical check High compliance

Site E Police-announced breakdown No compliance

Site F Police-announced breakdown No compliance

Site H Empirical check High compliance

Site I Police-announced breakdown in treatment
group + empirical check

Compliance within control
group only

Site J Police-announced breakdown in treatment
group + empirical check

Compliance within control
group only

Site K Police-announced breakdown in treatment
group + empirical check

Compliance within control
group only
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control conditions across all sites, and used the corresponding 95% confidence intervals
as a measure of the reliability of the estimation procedure (Cohen 1988).

We verified the consistency of the meta-analytical results by measuring the influence
of individual sites on the summary estimate using the Bone study removed^ technique
(Higgins and Thompson 2002). This test allowed us to investigate sources of hetero-
geneity. Procedurally, this means that we ran the meta-analysis multiple times, each
with a different single site removed. This procedure allowed us to detect whether any
one site unduly influenced the observed effect.

We also conducted subgroup analyses based on an officer’s discretion to use BWCs
because the decision to activate the camera has been suggested by previous studies to
affect the use of force outcomes. Table 3 reports on compliance of each site. As shown,
three compliance subgroups emerged: sites in which compliance was high (n = 3), sites
in which compliance broke down (n = 4), and sites in which the police maintained
compliance during control conditions, but failed to follow experimental protocol during
treatment shifts only (n = 3). Put differently, four sites gave officers discretion on when
and where BWCs should be used. Three sites stripped officers of their discretion
completely, but were deemed as Bhigh compliance^ sites. Three more sites adhered
to the protocol for control conditions, but allowed officers discretion as to when BWCs
should be used in treatment cases, including at what point during the interaction BWCs
were turned on in these treatment cases.

Finally, we also estimated treatment effects on a pre-test/post-test basis in each site.
Although this is viewed as weak(er) evidence (Farrington et al. 2002), the exact timing
of a policy’s implementation can be viewed as a natural experiment. Coupled with the
multiple sites, jurisdictions, and timing of tests, the sum of this approach offers, in our
view, useful evidence on potential causal effects. To assess pre–post differences we
used a nonparametric analog to paired t-tests, the Wilcoxon signed-rank test. This test is
appropriate for paired comparisons when examining nominal variables when the
differences are non-normally distributed and the overall number of pairs is relatively
small (McDonald 2014:186–189). We also applied bootstrapping based on 1000
bootstrap replicates. Bootstrapping (Efron 1992, Hall and Wilson 1991) does not
require distributional assumptions (e.g., normally distributed errors). Bootstraps also
provide more accurate inferences, particularly when the sample size is small. We then
used two-tailed Monte Carlo simulations based on 10,000 sampled tables with 99%
confidence intervals to further validate our results under stricter statistical conditions
(Mooney 1997; see also application in Ratcliffe 2005).

Results

Between-group experimental analyses

We detected a backfiring effect of BWCs in terms of assaults on police officers in the
line of duty, rather than a reduction in these incidents (Fig. 1). A total of 394 assaults
per 1000 arrests occurred during 3637 treatment shifts (M = 39.35, SD = 17.89)
compared with 284 assaults per 1000 arrests during 3697 control shifts (M = 28.38;
SD = 15.99).
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Our meta-analysis of the data (see forest plot in Fig. 2) indicates that the odds of an
assault against an officer during treatment conditions were between 15% to 62% greater
than the odds of an assault against an officer during control conditions (average
OR = 1.368; 95% CI 1.152, 1.624; p < 0.001).

Based on our meta-analysis (Fig. 2), the directionality and relative magnitude of
each point estimate in eight out of ten sites was the same (i.e., the same findings
emerged at each site). Two sites, however—B and D (from the same jurisdiction)—
deviated from the magnitude of the other sites [(OR = 43.352; 95% CI 2.584, 727.216;
p < 0.01); (OR = 17.087; 95% CI 8.687, 33.608; p < 0.001) respectively]. These
extreme estimates are not surprising given the fact that assaults against the police were
18 versus 0 and 78 versus 13 respectively, with a relatively small number of officers in
these sites as well (Table 1). The extreme values in the two sites led to significant
heterogeneity (Q = 74.42; p < 0.001; I2 = 79.4%). Removing these two sites removed
the heterogeneity (Q = 10.82; p < 0.10; I2 = 35.31%) but also reduced the estimated
effect size. Without the outlying sites, the odds of an assault against officers with
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cameras present ranged from − 5.1% to 35.4% compared to the odds under control
conditions.

The Bone study removed^ sensitivity analysis did not change the directionality of the
findings with respect to assaults against officers per 1000 arrests (Fig. 3). The point
estimates of effect size ranged from a 15.0% to 48.1% increase in the odds of an assault
against an officer per 1000 arrests with BWCs compared to the odds during control
conditions. However, one site, a small and outlying site D, had a noticeable effect on
the magnitude of the result. The removal of this study led to a relative change in the
overall estimate of 15.9% (95% CI 0.963, 1.373).

Fig. 4 below presents the subgroup analyses based on officers’ discretion. As shown,
at sites where officers’ discretion regarding active cameras was high (n = 4), the odds of
assaults against officers wearing BWCs were 37% higher than the odds of assaults in
control conditions (OR = 1.365; 95% CI 1.066, 1.749). However, this backfiring
treatment effect was substantially more pronounced in low-discretion sites (i.e., where
officers followed the research protocol). The odds of assaults against officers under
treatment conditions were 157% greater than under control conditions (OR = 2.565;
95% CI 1.792, 3.672).

Site Statistics for each study Odds ratio and 95% CI

Odds Lower Upper 
ratio limit limit p-Value

I 0.572 0.292 1.121 0.104

K 0.776 0.475 1.268 0.311

E 1.041 0.642 1.690 0.870

H 1.126 0.734 1.727 0.586

J 1.159 0.678 1.981 0.589

C 1.336 0.835 2.138 0.226

A 1.447 0.878 2.388 0.148

F 1.823 1.070 3.108 0.027

D 17.087 8.687 33.608 0.000

B 43.352 2.584 727.216 0.009

1.368 1.152 1.624 0.000

0.01 0.1 1 10 100

More during Conrol More during Treatment

Measure of Heterogeneity, Q = 74.42; p<0.001

Fig. 3 Sensitivity analysis (one study removed): odds ratios of assaults against police officers (per 1000
arrests)
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At sites that allowed officers discretion regarding when and how to turn on BWCs
during treatment conditions but did not allow officers to use the devices during control
conditions (n = 3), a nonsignificant 16% reduction in the odds of assaults compared to
control conditions (OR = .835, 95% CI .607, 1.149) was observed. Subgrouping the
sites based on discretion removed the significant heterogeneity in this latter subgroup
(Q = 2.74; p > 0.10) as well as in the high-discretion subgroup (Q = 2.34; p > 0.10) but
not in the low-discretion subgroup (Q = 48.28; p < 0.01).

Pre–post analyses

Fig. 5 presents the counts of assaults across the ten experimental sites on a before–after
basis. As shown, we counted 1418 assaults on officers in the 12 months prior to the
study period and 547 assaults on officers during the study period (M = 141.8;
SD = 117.2), or 1.21 assaults per officer. The number of assaults on officers decreased
in the post-treatment period (M = 54.7 SD = 40.4), or 0.42 assaults per officer. This
number indicates an overall reduction of 61% in the incidence of assaults. Wilcoxon
signed-rank test indicated that post-test complaints were statistically significantly lower
than the pre-test complaints (Z = −2.040; p = 0.041). The Monte Carlo simulations
(99% CI .037, .047) as well as the bootstrapping approach (95% CI 28.3, 154.49) both
yielded statistically significant differences between the pre and post periods.

Discussion and conclusions

The emerging research evidence suggests that BWCs demarcate a shift in modern
policing. Across thousands of police shifts in different parts of the world, over a long

Site Statistics with study removed Odds ratio (95% CI) 
with study removed

Lower Upper 
Point limit limit p-Value

D 1.150 0.963 1.373 0.123

F 1.323 1.104 1.587 0.002

B 1.351 1.137 1.604 0.001

A 1.358 1.131 1.630 0.001

C 1.373 1.142 1.651 0.001

J 1.394 1.163 1.671 0.000

H 1.420 1.177 1.713 0.000

E 1.423 1.184 1.710 0.000

I 1.454 1.217 1.736 0.000

K 1.481 1.233 1.778 0.000

1.368 1.152 1.624 0.000

0.1 0.2 0.5 1 2 5 10

More during Conrol More during Treatment

Fig. 4 Subgroup analysis: effect C on officers’ discretion of BWCs based on officers' discretion
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period of time and with millions of residents, BWCs have been found to (a) reduce
complaints against officers to nearly zero (93% average reduction, (b) reduce the use of
force by up to 50%, and (c) as shown here, reduce overall assaults against officers by
nearly two-thirds on the before–after comparisons across most sites (Ariel et al. 2015,
2016a, b; Jennings et al. 2015). Arrest rates have also decreased by nearly one-fifth, and
even cooperation with the police has increased as a result of the use of BWCs in
policing (Ariel 2016a, b). One can make the argument that no single intervention in the
history of policing can claim such substantial, evidenced effects in different jurisdic-
tions (Alpert and Dunham 1997; Bayley 1977; Emsley 2009; Newburn 2005; Reiner
2010; Sherman 1978; Walker 1977; Walker and Katz 2012).

We contextualize the present study within the framework of self-awareness of being
observed, which dates back to the work of George Mean on Mind, Self and Society
(1934; see also Buss 1980; Duval and Wicklund 1972; Eilan et al. 1995; Morin 2002,
2011; Wicklund 1975). By doing so, this study continues the thread of scholastic work
in social psychology and the psychology of the self as a way to explain how the mere
presence of a third party in our physical world causes us to modify our perceptions, our
motivations, and, ultimately, our behavior. Self-awareness triggers a cognitive process
of self-scrutiny and a heightened construction of one’s own identity, which translates
into behavior that is more compliant. In our case, we show that instead of the physical
presence of a live observer, a small camera affixed to a shirt pocket causes dramatic
changes.

However, there are questions about this evidence and the wider applicability of the
results reported in these (and other) BWC studies. First, without a theoretical

Site Discretion Statistics for each study Odds ratio and 95% CI

Odds Lower Upper 
ratio limit limit p-Value

I During T Only 0.572 0.292 1.121 0.104

K During T Only 0.776 0.475 1.268 0.311

J During T Only 1.159 0.678 1.981 0.589

0.835 0.607 1.149 0.268

E High 1.041 0.642 1.690 0.870

C High 1.336 0.835 2.138 0.226

A High 1.447 0.878 2.388 0.148

F High 1.823 1.070 3.108 0.027

1.365 1.066 1.749 0.014

H Low 1.126 0.734 1.727 0.586

D Low 17.087 8.687 33.608 0.000

B Low 43.352 2.584 727.216 0.009

2.565 1.792 3.672 0.000

1.368 1.152 1.624 0.000

0.01 0.1 1 10 100

More Assaults in Control More Assaults in Treatment

Fig. 5 Assaults on officers counts: before (n = 1418) to after (n = 547) comparisons in ten experiments
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grounding, BWC experiments remain Bblack boxes^ that tell us nothing about how
effects are brought about. Second, to what extent can we generalize these findings
beyond policing to the human condition and sociological theory more broadly? Below,
we discuss such corollaries.

Theoretical implications

The effects of self-awareness on behavior provide a robust explanation for the process-
es behind deterrence theory as a bridge between psychology and sociology. Sociolo-
gists, and particularly criminologists, usually describe the process of deterrence from
stimuli (e.g., more visible police, harsher sentences) and their aftermath (Bless crime^
or Bmore compliance^; Nagin 2013a; Nagin et al. 2015). Yet, at least in terms of a
formal control apparatus, the story has mostly been rather crude: when the intervention
appears, some behavioral modification is then observed (Braga et al. 2012, 2014).
Precisely how the independent variables affect the dependent variables (i.e., less crime)
is unclear (however, cf. Loughran et al. 2012). Self-awareness theory provides a
mechanism that fits with the observed. It explains why, on whom, and under which
conditions these causal links are created. It illustrates how the social world, physical
stimuli, and the self interact (see Fig. 3 in Morin 2004).

Furthermore, focusing on these psychosocial processes offers an approach that is,
above all, falsifiable. Deterrence, per se, is an abstract term that is difficult to quantify
or measure directly (see discussion in Ariel et al. 2016a). However, more than five
decades of research strongly shows that self-awareness can be experimentally induced
through a clearly defined apparatus, such as an audience, recording, mirrors, or cameras
(Buss 1980; Butterworth 1992, 1995; Carver and Scheier 1978; Cole and Stewart 1999;
Davies 2005; Duval and Wicklund 1972; Geller and Shaver 1976; Morin 2002). Recent
research even suggests that we can Bview^ these processes at the neurocognitive level
(Cocchini et al. 2009; Dimaggio et al. 2008; Rameson and Lieberman 2009). Having
the capacity to measure the treatment effect under controlled conditions is appealing to
empiricists. Therefore, beyond deterrence scholars, we suspect that social control as
well as rational choice theorists would find merit in the testability of these dimensions
as they develop these theories in the future.

BOver-deterrence^

The evidence presented here show strong before–after effects across the various testing
sites: the number of assaults on officers was significantly reduced by 61%, with a
reliable downward trend in eight out of ten departments. At the same time, our
between-group comparisons exhibit an increase rather than a decrease in assaults when
comparing treatment with control shifts. Our sensitivity analysis suggests that the
between-group effect size remains broadly consistent, usually between a 35% and
48% increase in the odds of assaults against officers per 1000 arrests in treatment
conditions compared to the odds in control conditions. Therefore, this multisite study
provides evidence of what Merton (1936) referred to as a Bperverse effect^. Police
departments as a whole experienced significantly fewer assaults—that is, all officers
employed in these departments, with or without BWCs, experienced a lower likelihood
of assault compared to the period prior to the experiment. At the same time, comparing
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treatment to control shifts actually showed that self-reported assaults were more likely
when cameras were present.

Policing often requires the use of force to subdue aggressive criminals. Under these
circumstances, officers must apply force not only to get the job done but also to protect
themselves (see review in Friedrich 1980 as well as Sherman 1980, but see a critique in
Skolnick and Fyfe 1993). However, we show that by becoming self-aware to a third-
party observer such as BWCs, adverse results can emerge. Fig. 4 illustrates that as the
degree of discretion decreases, the between-group odds of assaults against officers
increases. These are police departments in which officers are fully cognizant that their
interactions with the public are documented and that there is a strong likelihood of
apprehension for rule violations. In the language of deterrence theory, Bsanction
threats^ (see Ariel and Partridge 2016) were at their peak, and in the language of
self-awareness theory, BWCs may have triggered a strong cognitive process of self-
scrutiny (i.e., Bam I doing the right thing right now?^). BWCs caused a significant
reduction in the application of force (Ariel et al. 2016b). This seems like a desired
consequence. At the same time, it seems that officers may have been Bover-deterred^
from applying force when force was in fact needed (Ariel 2017). In certain circum-
stances, some force is legitimate and, in fact, required. Deterrence was so strong that
officers were reluctant to apply the force that was needed to stop force from being
applied against them. These are undesired consequences.

We explain officers’ over-deterrence in two (though not necessarily mutually exclu-
sive) ways.

(1) Politeness as weakness. The first line of reasoning suggests that so-called
Bsocially desirable responses^ from officers are expected to include politeness
and a procedural fairness approach. Some suspects may have interpreted this
approach as weakness. As summarized by Kiesling (2007: 667), BPoliteness is
seen as powerless…men might see politeness as weakness.^ In other words, while
following the protocol strictly (i.e., weak discretion), officers conveyed a message
to offenders that they were somehow vulnerable. As a result, officers may have
been more likely to be viewed by suspects as ineffective sanction threats, sub-
missive, or feeble. Against some types of criminals, this perceived weakness
translated into physical action in the form of assaults against officers.

Furthermore, it is likely that BWCs cause officers to engage verbally (and
more politely) rather than resorting to Bcombat tactics^ when, in fact, these tactics
are needed. Placing ourselves in the officers’ shoes for a moment, it is unsurpris-
ing that BWCs could be linked to an increased rate of assaults. As Stetser (2001:
1) notes, officers were more likely to be assaulted in certain circumstances than
others—at night, when suspects were intoxicated or had mental health problems,
if the officer was new to the job, and so on.

B[O]fficers were assaulted more frequently late at night and on weekends…
unemployed and homeless suspects were more likely to assault…suspects who
assaulted officers had usually been drinking, were under the influence of drugs,
or had a mental disorder; newer officers were more likely to be injured in an
assault than more experienced officers; older officers were more likely to be
injured in an assault than younger officers…chemical sprays were usually effec-
tive in controlling suspects.^
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Thus, responding with force is a complex and heterogeneous phenomenon.
When officers with BWCs are required to subdue certain perpetrators, the cameras
may cause officers to behave too softly or can convey the message that the officer
would not apply force as needed. Criminals may perceive this message as a
Bgreen light^ to assault officers during stand-offs without the risk of retaliation
by the officer.

(2) BSkipping^ stages on the force continuum. Our second interpretation of the
increased ratio of assaults of officers is that the removal of discretion about
turning on BWCs led officers to become over-cautious in using Baggressive voice
commands.^ Aggressive voice commands can be effective nonphysical
restraining tactics. Officers can use firm commands (i.e., request/order/threat;
see Fyfe 1988; Toch 1996; Worden 1995; on the Bpositioning^ of voice com-
mands within the force continuum more broadly, see Table 1 in Garner et al.
1995), which often take the form of shouting, cursing, and threats. These are
essential tools in the officer’s toolbox against some suspects (for instance, those
characterized as risk-taking, violent, and competitive—or the young male syn-
drome; see Wilson and Daly 1985). Nonphysical voice commands are, in fact,
part and parcel of force and may be required in certain circumstances. In fact, for
some forces, a Bvoice command^ is third in a gradient continuum of seven stages,
after Bno force^ and Bpolice presence^ (see Garner et al. 1995:158). After all, if
order can be restored by using foul language rather than the use of a physical
response, the former should be preferred; however, this demeanor from an officer
does not look good on camera (for further on the use of profanity by officers, see
Patton et al. 2017).

As argued above, BWCs cause officers to behave in socially desirable ways.
Therefore, if officers are reluctant to use these aggressive voice commands
because cursing is deemed inappropriate by commanding officers, BWCs may
cause officers to avoid using these tactics. As a result, in situations in which some
force is needed, BWCs caused officers to skip stages in the force continuum and
resort to physical reactions. Thus, officers may be reluctant to use nonphysical
force, when such responses are needed, given the circumstances of the interaction.
Instead, the situation escalates directly from no-force response into a physical
response, without the necessary aggressive voice command. This skipping leads
to a violent encounter, with officer injuries. In other words, because the officers
feared a response by their supervisors for applying potentially unnecessary or
disproportional nonphysical force or foul language, they were induced to apply
physical force and consequently placed themselves in a position in which they
could be assaulted.

In summary, although psychologists have already identified negative consequences
of being observed in the psychopathological sense, we show that adverse consequences
can occur in the context of formal control mechanisms as well. Undesirable behavioral
manifestations found in previous research on self-awareness include self-harm, avoid-
ance, and increased emotional intensity (Baumeister 1990; Morin and Craig 2000;
Moskalenko and Heine 2003; Silvia 2002; Wain 2017). However, our findings suggest
that under some circumstances, self-awareness can lead to excessive self-inspection that
strips power-holders of their ability to function under extreme situations. We now know
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that use of force occurs relatively early in most interactions (Willits and Makin 2017),
so split-second decision-making—or what Kahneman refers to as System I Thinking
(Kahneman 2011)—such as the decision to apply force in the line of duty may suffer,
when an officer is aware that his actions are observed and potentially scrutinized.

Unearthing the paradoxical effects

How can we explain the overall reduction in assaults with the simultaneous increase in
the odds of assaults in the treatment conditions? The most parsimonious explanation
seems to be as follows: overall, officers have changed the way they behave in public.
BWCs have caused an organizational learning process that Ariel et al. (2016c) referred
to as Bcontagious accountability^; regardless of whether BWCs were actually worn,
police modified their decisions through self-awareness, which translated into different
behavior. At the same time, some officers may have inhibited their behavior to such an
extent that they did not apply the force necessary to spare them from being injured
(what we call being over-deterred). We suspect that better training and experience can
potentially counter these effects, and may eventually supplant the need for BWCs in the
first place as officers engage better with citizens. However, it seems that BWCs are here
to stay—so it is important to carry on studying their effects, intended or otherwise, to
ensure they are deployed appropriately.

Hence, while we see an overall reduction in assaults on a year-to-year basis, in most of
the participating police departments the treatment conditions experienced an increase in
assaults compared to control conditions, while in other departments the reversed result
emerged (three departments experienced the most prominent treatment effect; however,
the meta-analytic approach, coupled with the statistical sensitivity analyses, indicates that
the overall effect is consistent with an increase in assaults). The practical mechanism that
enables this pattern is the activation policy embraced by the police department: the more
restrictive and tighter the control over officers’ decisions, the more likely they will become
self-aware and, by implication, less likely to react to aggressive encounters with the
appropriate measures. The outcome of this self-awareness, channeled by the activation
policy, is more assaults against the officers. Therefore, whether an officer is recording all
of her or his contacts during the shift or only certain interactions with the public, could
have profound differences on whether and how the officer changes behavior. Response to
being recorded for all interactions could be vastly different than a response when only
being recorded during an encounter the officer elects to record. This implies that depart-
ments should assist frontline officers in overcoming issues associated with the perceived
politeness as weakness as well as the skipping through the stages of the force continuum,
as we alluded to earlier, when using BWCs.

A final word about Bassaults^ against police officers

Different jurisdictions around the globe define Bassaults against the police^ in different
ways. One prominent distinction is between verbal assaults and physical assaults.
Verbal abuse can be considered a crime, depending on how vitriolic it is, to what
extent it interferes with a police officer in her or his duties, and the circumstances of the
case. Physical violence often falls under battery charges, hence the charge of assault
and battery in many jurisdictions. However, in many jurisdictions across the United
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States, Bcontempt of a cop^, that is, a nonthreatening, nonphysical assault and disre-
spect of a police officer, is usually not deemed a criminal offense, as such discourse is
often protected under a constitutional guard of freedom of speech.6 On the other hand,
in places like the United Kingdom and other countries, verbal transgressions may be
considered notifiable offenses, when they cause Bharassment, alarm or distress^ of the
officer.7

In our experiments, we included both verbal as well as physical assaults of officers.
We had no way to separate the type of assault, as we were limited by the provisions of
our data-sharing agreements with the participating police departments. This caveat
must be recognized, as we consider the practical implications of the study. Perhaps,
for example, the increase in treatment group compared to control group is the result of
an increase in primarily verbal incidents rather than physical assault (i.e., upon being
notified that they are on camera, citizens try to taunt officers into misconduct by
verbally assaulting them, knowing that officers cannot do much about it). On the other
hand, we suspect that at least some of the assaults against of the officers were physical;
however, we cannot determine how many. Consequently, it can be the case that officers
wearing BWCs were able to de-escalate situations where often verbal abuse is com-
mon, but such cooling down while using BWCS is not feasible for situations involving
physical abuse of officers. We cannot tell.

As our data do not allow us to make such inferences, we call instead for other
scholars to pay a closer attention to the distinction between types of assaults than we
could, when designing trials on BWCs. At the same time, we note that both verbal and
nonverbal aggression at the workplace are considered as a serious concern. Workplace
violence has been found to correlate significantly with psychological strain, burn-out
fatigue, perceptions of danger, anxiety, and potentially PTSD (see Alkus and Padesky
1983; Anshel 2000; Burke and Deszca 1986; MacDonald et al. 2003; Robinson et al.
1997). Even if the effect concentrates on nonverbal aggression, a backfiring effect of
BWCs on police officers’ wellbeing can lead to both personal as well as organizational
adverse consequences, a perverse consequence we ought to minimize.
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