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A B S T R A C T

Purpose: Under certain conditions, experimental treatment effects result in behavioral modifications that persist
beyond the study period, at times, even after the interventions are discontinued. On the other hand, there are
interventions that generate brief, short-term effects that “fade out” once the manipulation is withdrawn or when
the in-study follow-up period is completed. These scenarios are context specific.
Methods: This study reports the results from a three-year post-experimental follow-up from the world's first
randomized controlled trial of police body-worn cameras.
Results: The results show that initial falls in rates of complaints against police and police use of force during
arrest were sustained during the four years following the cameras being introduced.
Conclusions: The findings suggest that police officers do not become habituated to the effect of the body-worn
cameras, and that persistence rather than fade-out effects may characterize this emerging technology.

1. Introduction

The Rialto Police Department was the first police department in the
world to participate in a randomized controlled trial of police body-worn
cameras. That study, known as the “Rialto experiment,” was first pub-
lished in 2014 (Ariel, Farrar, & Sutherland, 2015), and quickly gained at-
tention following a renewed focus on critical incidents involving officers'
shootings in the United States, which sadly continues to this day. Concerns
with police accountability, police legitimacy, and use of force in police–-
public contacts have led to two intertwined phenomena: public upheaval
on the one hand (Ransby, 2015), and de-policing (i.e., police withdrawal
from proactive engagement with the public; see Oliver, 2015; Pyrooz,
Decker, Wolfe, & Shjarback, 2016), on the other. From both sides of this
spectrum, body-worn cameras were proposed as a potent solution. Civil
liberties organizations such as the American Civil Liberties Union (ACLU)
have promoted the use of body-worn cameras to increase the account-
ability of armed police officers (Stanley, 2013). The police profession
pushed for mass rollout as a strategy to reduce some of the tensions with
minority groups that recently surfaced, as well as to provide much-needed
evidence on police–public encounters (see Lum, Koper, Merola,
Scherer, & Reioux, 2015).

The Rialto Experiment (Ariel et al., 2015) provided evidence on the
benefits of body-worn cameras in three major ways: first, the study
suggested that using body-worn cameras causes a reduction of about
50% in the use of police force compared with control conditions. It also
suggested a dramatic reduction in complaints lodged against Rialto
police officers, of> 90%, compared with the year prior to the experi-
ment. Finally, the study suggested that the benefits of the equipment
justify the costs, with about a 4:1 ratio (see also Ariel, 2016).

There are at least two critical questions about the findings from the
Rialto Experiment and they are both linked to the issue of study validity
(Shadish, Cook, & Campbell, 2002). First, are the findings from the
Rialto Experiment replicable in other settings? Rialto might have been
“special” in some way; therefore, the conclusions may have been sus-
ceptible to a site selection bias (Allcott, 2015), as Rialto is just one
police department from the “universe” of police departments. If this is
the case, the findings would not be generalizable. However, this ques-
tion has been at least partly answered through the Cambridge Uni-
versity Replication Study (CURS) (Ariel et al., 2016b, 2016c, 2016a; see
also Drover & Ariel, 2015; Henstock & Ariel, 2017). CURS used an
identical methodology to Rialto in a dozen other jurisdictions in Eng-
lish-speaking police departments. CURS discovered virtually identical
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trends in terms of complaints against the police: an average overall re-
duction of 93% on a year-to-year comparison (Z= −3.234; p ≤ 0.001;
between-sites variation Q = 4.905; p = 0.428). In terms of the use of
force, a similar pattern emerged, with significant reductions on a be-
tween-groups basis (SMD =−0.346; SE = 0.137; 95% CI −0.614 to
−0.077), however only in sites that were characterized by high treat-
ment fidelity (Ariel et al., 2016c; see also Slothower,
Sherman, & Neyroud, 2015).

The second critical question deals with what we may call “Fade-out”
effects: is the impact of body-worn cameras time dependent, and will
the rate of complaints and/or use of force regress back to a pre-im-
plementation mean, as if the body-worn cameras were never in-
troduced? The present report is meant to deal with this practical as well
as theoretical question, which underpins a key causal mechanism be-
hind body-worn cameras. In other words, do officers (and suspects)
eventually become desensitized to being videoed by a camera during
interactions (Ariel, Sutherland, Henstock, Young, & Sosinski, 2017),
limiting the effects of body-worn cameras in the longer term? As the
findings suggest, responses to these queries both provide deeper insight
into self-awareness theory and have direct implications for how to de-
sign interventions more optimally.

1.1. Study follow-up periods: taking a longer view

It is widely accepted that randomized controlled trials should have
“appropriate” follow-up periods. There are known concerns with the
lack of completeness of follow-up during the in-trial period of experi-
ments—that is, during or immediately after an intervention has been
administered to experimental units. These are mainly issues associated
with biased causal estimates of the treatment effect and threats to the
statistical power of the test (Juni, Altman, & Egger, 2001; Moher,
Schulz, & Altman, 2001). There is no “recommended” in-trial follow-up
period, and some flexibility is needed depending on intervention type
and discipline. The majority of experiments follow up on the study
participants during the grant lifecycle—usually not> 6, 12, or
24 months after the last case was randomly allocated into the study
conditions (see Farrington &Welsh, 2005; for more on cascaded
random allocation sequences, see Ariel & Farrington, 2010; Wittes,
2002).

In spite of the often substantial costs associated with experiments, it
is rare that follow-ups are conducted beyond the life of the original
study. This is a concern because “a treatment response restricted to this
brief ‘in-trial’ period can potentially underestimate the long-term ben-
efits of treatment and also may fail to detect delayed hazards”
(Llewellyn-Bennett, Bowman, & Bulbulia, 2016: 1). This means that our
knowledge about effectiveness is typically limited to the short-term,
covering one or two years' post-allocation of units into treatment con-
ditions at most. These issues have been noted particularly in decision-
making and education studies (see Allcott & Rogers, 2014; Protzko,
2015, respectively), but there are no apparent reasons they would not
also characterize experiments in criminology.

Studies that did measure medium- and long-run effects of inter-
ventions have provided critical insight into various interventions.1

These studies were able to unravel “legacy effects” (Ford, Murray,
McCowan, & Packard, 2016), as well as delayed hazards, which are
likely to materialize only years after participants were exposed to the
treatment (see Campbell, Ramey, Pungello, Sparling, & Miller-
Johnson, 2002; Leventhal, Fauth, & Brooks-Gunn, 2005; Schweinhart
et al., 2005; Sherman & Harris, 2013, 2015). For example, the Mil-
waukee Domestic Violence Experiment (MilDVE) found, with a 23-
year follow-up of domestic violence arrests, that death was more

prevalent in treatment compared with control groups
(Sherman & Harris, 2013, 2015; see also Harris, Polans,
Mazeika, & Sherman, 2016). Compared to control cases, victims
whose partners were arrested and jailed (than if warned and allowed
to remain at home) had a 60% greater risk of all-cause mortality
(p = 0.037, 95% CI = risk ratio of 1:1.024 to 1:2.628). At 23 years
after enrolment, suspects assigned to arrest were almost three times
more likely to have died of homicide (at 2.25% of suspects) than
suspects assigned to a warning (at 0.81%), a small to moderate effect
size (d = 0.39; p = 0.096; relative risk ratio = 2.79:1; 90%
CI = 1.0007 to 7.7696). These findings would not be known with the
relatively short follow-up period of the original experiment
(Sherman, 1990; Sherman, Smith, Schmidt, & Rogan, 1992).

To our knowledge, Schweinhart et al. (2005) carried out the longest
follow-up in a criminological intervention study, on the “Perry Pre-
school Program”. Children were followed up over 40 years after at-
tending a cognitively oriented preschool program aimed to increase
thinking and reasoning abilities and school achievement and the chil-
dren in the program, compared with control children, showed 35%
fewer arrests. Treatment children eventually worked harder, were less
likely to commit a crime, and participated in many fewer social
pathologies than did control group members. Rightly so, their follow-up
study was termed “lifetime effects” (see also Heckman, Moon, Pinto,
Savelyev, & Yavitz, 2010).

Two additional examples are noteworthy. First, Olds et al. (1998)
conducted a 15-year follow-up of the effect of nurse home visitation on
children's criminal and antisocial behavior. Their study has shown that
the children of visited mothers were arrested at a significantly (54%)
lower rate than the children of nonvisited mothers. Second, Henggeler,
Clingempeel, Brondino, and Pickrel (2002) had a four-year follow-up of
multisystemic therapy with substance-abusing and substance-depen-
dent juvenile offenders. Analyses demonstrated significant long-term
treatment effects for aggressive criminal activity (0.15 versus 0.57
convictions per year) but not for property crimes. We note these ad-
ditional yet rare studies as they indicate the limited extent of medium
and long-term follow-up periods in our field.

1.2. Persistence, durability, and “fade-out” effects

The motivation for long-term follow-ups of interventions is to
understand if treatment effects “persist” or “fade out” over time.2

Allcott and Rogers (2014:3) differentiate between sustained treat-
ment/control differences when treatments are continued for long
periods of time (‘durability’), and if treatment effects are observed
even after interventions have discontinued (‘persistence’). To illus-
trate, it has been shown that early childhood interventions are ben-
eficial during, or immediately after, the intervention has been ad-
ministered; however, as children move on to poorer quality schools
after early childhood intervention, the treatment effect vanishes.
Protzko (2015) conducted a meta-analysis of 39 randomized con-
trolled trials aimed at increasing children's IQ scores and in-
vestigated whether the effects were durable and persistent. The
meta-analysis shows that after an intervention that successfully
raised intelligence scores, the effects reduce to nil [effect size im-
mediately after the intervention completed d = 0.523 (95%
CI = 0.451 to 0.666); over time b = −0.132/year (95%
CI = −0.243 to −0.021)]. Protzko (2015) suggests that these re-
ductions occur because those in the experimental group lose their IQ
advantage over time. It may also be the case that control cases “catch
up” with treatment cases in the long run. Although the end result is a
nil difference, whether a jump in IQ then reduces in the treatment
group, or control group eventually catch up have quite different

1 Some of these measured effects were reviewed by Allcott and Rogers, 2014: p. 6
[internal references omitted]): “exercise, smoking, weight loss, water conservation, aca-
demic performance, voting, charitable donations, labor effort.”

2 Sherman (1990) discusses some of these “after-the-fact” phenomena; within the
context of policing, he refers to these as “residual deterrence” and “deterrence decay.”
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implications for an intervention's utility and likely cost-effective-
ness.3

In this respect, we may be mainly concerned with “fade-out effects”
in criminology experiments as interventions are not typically sustained
beyond the life of an intervention unless scaled up (which is discussed
further below). Fade-out effects refer to circumstances in which the
outcomes of an experimental manipulation diminish after a particular
intervention ends (i.e., the effects do not “persist”). Fade-out can be
‘complete’ or ‘partial’. The former is where intervention effects reduce
to nil, meaning treatment and control participants are indistinguishable
from one another. Partial fade-out is where there is a reduction in the
magnitude of the effect over time, but there is still a discernable dif-
ference.

There is also a distinction between diminished impact from a ma-
nipulation that is completed (i.e., is not administered anymore), versus
a reduction in the potency of an intervention that is still in place but the
experiment is completed. This might be termed ‘adaptation’ to an in-
tervention – which could be a limitation of simplistic interventions such
as ‘nudges’ (e.g. one would expect the effect of repeatedly receiving
letters saying ‘most of your neighbors have already paid their taxes’
would eventually be zero). The former refers to instances where both
the experiment as well as the application of the treatment have ceased,
while the latter indicates that the experimentalist is “out of the picture”
but participants continue to be exposed to the intervention. This dis-
tinction creates new challenges when there are no direct tangible out-
come measurements to observe the direct treatment persistence effects.
For example, there could be an interaction effect between the randomly
allocated treatment and any number of post-experimental variables; the
fundamental change is a result of the randomly allocated treatment, but
the interaction effects are challenging to interpret.

Finally, long-term fade-out effects are not necessarily linear. Bailey,
Duncan, Odgers, and Yu (2016) refer to this phenomenon as “fade out
and re-emergence.” One documented example was found by Dodge
et al. (2014) in the context of social skills training in young childhood.
The “Fast Track program” provided a range of behavioral and academic
services to a random subset of first-grade boys exhibiting behavioral
problems. Impacts in elementary school were uniformly positive, pro-
ducing improvements in the boys' prosocial behaviors and reductions in
their aggressive behaviors (Conduct Problems Prevention Research
Group, 1999). By middle or high school, most of these effects had
disappeared for all but the highest-risk boys (Conduct Problems
Prevention Research Group, 2011), although impacts on some of these
outcomes reappeared when the participants were assessed in their mid-
20s (Dodge et al., 2014).

There are theoretical and practical implications of different long-
term effects. If a particular treatment effect is to be sustained, how
much “dosage” is required over time (see Sherman, 1990; Wain & Ariel,
2014)? Is there a risk of treatment effect reduction, even though the
treatment provider continues the intervention—and if so, when? Like-
wise, if the treatment effect persists, then cost-effectiveness assessments
require a longer time-horizon. But, again, for how long? While the lit-
erature cannot answer these questions directly, such questions are
pertinent to any criminologist interested in measuring causal impacts.
Further, cost–benefit calculations require long-term follow-up mea-
sures, despite the political pressures to reach policy-oriented conclu-
sions following a study.

2. Fade-out versus persistence effects in the context of police
body-worn cameras

In the case of body-worn cameras, the few published studies using
rigorous designs (i.e., Ariel et al., 2015, 2016b, 2016c, 2016a) included

a few months of data before and after the experimental allocation, or up
to one-year post-randomization (Ariel et al., 2015). The evidence from
these studies suggests some equivocal effects of body-worn cameras on
police use of force, complaints, and assaults against officers; this rela-
tively small pool of research evidence does not match the extent of
rollout of body-worn cameras, reaching hundreds of thousands of police
officers in thousands of police departments worldwide (Cubitt, Lesic,
Myers, & Corry, 2016). The discussion has already moved beyond
“should this police force have cameras?” to “why doesn't this police
force have cameras?” (Sutherland & Ariel, 2016a).

To inform the debate about the long-term efficacy of body-worn
cameras in policing, this paper reports results for three years' post-ex-
periment in Rialto. There are several possible expectations. On the one
hand, it could be that rates of use of force and complaints would in-
crease once the knowledge that the body-worn cameras were no longer
part of an experiment. There are several explanations for this hypoth-
esis. First, as soon as the researcher is “out of the picture,” police could
revert to pre-camera behavior patterns. By implication, a measurable
fade-out effect would be observed. This is somewhat similar to the
Experimenter Effect, or the Research Participation effects (see
Rosenthal & Jacobson, 1992). Another way of viewing this is as a “no-
velty effect”; the police officers performed differently at first because of
the novelty of body-worn cameras in this profession, which may change
their expectations and/or perform differently—but that is followed by
regression to the officers' “old ways.” We should be clear that the ob-
served pattern would be the same in both scenarios.

On the other hand, the effect of body-worn cameras may persist
over time, which in practice means that the use of force and complaints
will remain the same, post-random assignment. Other research (Ariel
et al., 2016b) suggests that repeated exposure to the cameras for offi-
cers may lead to “spill-over effects” and an overall suppression of
complaints, which the authors refer to as “contagious accountability.”
This implies that there is no experimenter effect and that the inter-
vention continues to promulgate after the experiment is completed but
the treatment is nevertheless still applied (given a force-wide rollout, as
discussed below).

3. Data and methods

We report rates of use of force and complaints during an arrest for
the year preceding the Rialto Experiment, the experimental year, and
three years' post-experiment; five years in total (Table 1). In the original
Rialto Experiment (Ariel et al., 2015), outcomes were reported as rates
as per 1000 contacts with citizens, but the data below update this to per
1000 arrests so as to make the results comparable to other published
literature (e.g., Ariel et al., 2016a; Henstock & Ariel, 2017).

It is important to understand that once the experimental year had
finished, Rialto PD issued cameras to all frontline staff. This means that
the intervention did not finish, but was rolled out across the police
department. This means we are (i) assessing the impact of the rollout,
but also, unusually, we are able to (ii) compare force-wide roll out with

Table 1
Complaints, use of force, arrests, and frontline officers in Rialto preexperiment, during
experiment, and postexperiment figures.

Preexperimental During Postexperimental

2009 2010 2011 2012 2013 2014 2015

Use of force 70 65 67 25 (17 v 8)b 32 33 35
Complaints 36 51 24 3 4 4 4
Arrests –a –a 3495 3823 3912 4143 4023
Frontline officers 54 54 54 54 88 88 88

a Rialto PD used a different tracking system; comparability with following year may
produce skewed results.

b Control versus Experimental.

3 For a recent example of a catch-up effect in child development but where treatment
differences persisted, see Hagen, Melby-Lervåg, and Lervåg (2017).

A. Sutherland et al. Journal of Criminal Justice 53 (2017) 110–116

112



the results from a randomized controlled trial. The latter comparison
allows us to assess whether there was an additional impact from the
rollout.

To statistically assess changes over time we used an interrupted
time-series design, implemented via the user-written ITSA command in
Stata 14 (Linden, 2016). The analysis model consists of a continuous
variable capturing the pre-implementation trend; a binary variable in-
dicating when the intervention started that quantifies the difference
between the pre- and post-implementation intercepts; and an interac-
tion between the pre-implementation trend and intervention that cap-
tures the change in the overall trend following the intervention. From
this, it is straightforward to calculate the post-implementation trend (by
adding the pre-intervention trend and the difference in the trend fol-
lowing intervention). This is done during model estimation to obtain an
associated standard error. Importantly, ITS models also accurately ac-
count for the autocorrelated error structure that is common to time-
series data (Linden, 2015), adjusting standard errors accordingly.

4. Results

Table 1 below shows that in the baseline year and the experimental
year the overall numbers of recorded arrests were very similar. There is
a slight increase in the number of arrests in the experimental year (8%,
or 328 more arrests), so we have to acknowledge that another side
effect of the body-worn cameras could be a small proportional increase
in arrests as the number of available police officers did not change over
these years. However, it seems unlikely that this small increase in ar-
rests—well within what we might expect in terms of normal var-
iation—could drive the fall in complaints or incidents requiring the use
of force noted when comparing the treatment and control groups. (It
would require a degree of foresight and anticipation bordering on
premonition to know that a given contact should be avoided as it would
lead to a complaint and/or use of force. In a reactive service such as
policing, such selection seems unlikely.)

We also see that while at baseline the number of recorded uses of
force incidents is relatively stable, the number of complaints is more
“chaotic,” jumping from 36 to 51 and then dropping to 24, with a stable
number of available frontline officers (n = 54). When looking at the
post-experimental year, both measures of interest—use of force and
complaints—are stable over time. The number of arrests during the
post-experimental period seems higher than the pre-experimental
period (although we do not have data for 2009 and 2010 as a different
recording system was then used by Rialto PD), but it can logically be
explained by the increase in the number of frontline officers (54 versus
88)—more police means more arrests.

We now turn to the results for rates of complaints and use of force.
Fig. 1 shows the rate of complaints per 1000 arrests and Fig. 2 shows

the rate of use-of-force incidents per 1000 arrests. In both cases, we can
see that in the 12 months prior to the body-worn cameras experiment
starting, both complaints and use of force were higher. During the ex-
perimental period, both fell (complaints almost to zero), as we have
reported previously (Ariel et al., 2015). However, what is clear and
striking is that in the three years after the experiment finished, both
complaints and use of force remained comparatively low. All frontline
officers were issued with cameras following the end of the experiment,
and the results suggest that the effects associated with the cameras'
introduction were sustained over this period.

As previously noted, between-group comparisons for complaints
were not possible when reporting the original experiment because there
were so few complaints (Ariel et al., 2015). This led us to assess pre/
post differences using time-series models. We do the same below, with
the justification being that although such comparisons are generally
regarded as weaker evidence for causal effects (Sherman et al., 1998),
one can arguably treat the exact timing of a policy change as a natural
experiment. Furthermore, Fig. 1 suggests there may be some seasonality
with the use of force, perhaps to be expected given the seasonality
noted in crime, which is captured through the inclusion of time as a
covariate.

Table 2 reports the results for complaints (Panel A) and use of
force (Panel B). We see that, as previously reported, there was a
sharp drop in complaints in the month cameras were introduced
(b = −11.56; SE = 4.46; p = 0.012; 95% CI −20.493 to −2.618).
This drop may have been exaggerated by the small spike in com-
plaints in the months before the cameras were introduced (which
hints at other factors potentially also changing), but it is clear that
there was a relationship between the fall in complaints and the
camera trial starting.

For use of force (Panel B), the pattern of results is very similar. A
sharp drop associated with the month of the cameras' introduction
(b= −23.19; SE = 4.35; p ≤ 0.000; 95% CI −31.909 to −14.470),
followed by a new “normal”; which is to say a much lower rate in the
four years after the cameras began being used. It is interesting to note
that although use of force was increasing over time before the cameras
were introduced (b= 1.36; SE = 0.48; p = 0.007; 95% CI 0.39 to
2.33), there were no differences in the trends following either the in-
troduction of the cameras (in-trial) or wider roll out (post-trial). This
suggests that the effects of the cameras were already embedded by the
time rollout took place, but also that the main effect of the cameras was
a one-off fall in use of force in the month they were introduced, which
was then sustained during rollout. It is also noted that there were no
significant differences in complaints or use of force incidents between
the original trial (which involved 54 officers wearing cameras for some
shifts and not others) and the complete roll-out to the original 54 + 34
additional officers who were not in the original experiment).

Fig. 1. Rate of complaints per 1000 arrests in Rialto before, during, and after experi-
mental period.

Fig. 2. Rate of use-of-force incidents per 1000 arrests in Rialto before, during, and after
experimental period.
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5. Discussion

Our results show that following the introduction of body-worn
cameras there was a sharp fall in the rate of complaints and use of force
in Rialto, as previously reported in Ariel et al. (2015). Importantly,
evidence from the three years after the end of the experiment shows
that these initial falls persisted. We acknowledge that the results pre-
sented lack a comparison group, but we do not believe there is a
credible alternative explanation for the fall in complaints. We know
when the policy was implemented. The exact date of implementation
could be regarded as random, but we know the results of the RCT itself
led to a fall in complaints, and we know that the policy carried on
following the trial. Under the assumption of “contagious account-
ability” (Ariel et al., 2016b), the medical analogy is that Rialto police
officers are still “taking the pill” after the trial finished. An alternative
explanation would require an intervention that covered all frontline
officers, at the same time as the RCT began and persisted beyond the
study period, and an intervention that directly influenced police–citizen
interactions in such a way as to reduce complaints. To the best of our
knowledge, there are no candidates that fulfill these requirements in
Rialto—although they might in other police departments.

This new evidence from Rialto tells us that the effects of cameras
have been maintained long after the experiment concluded. Our inter-
pretation of this is that the cameras and associated changes in police
practice (e.g., issuing a verbal warning; see Sutherland & Ariel, 2016b),
once embedded as part of the experiment, simply became “habit” for
officers. We do not have data to tell us whether officers actually
changed how they approached interactions, for example by being more
respectful, or adhering to practices believed to improve compliance and
trust (i.e., procedural justice; see Bottoms & Tankebe, 2012;
Lind & Tyler, 1988; however, cf. Nagin & Telep, 2017). At the same

time, that does not mean that all officers responded in the same way
(Noppe, 2016). Nor do we know whether greater knowledge among
citizens (and thus potential suspects) about the use of cameras by police
influenced the general population's approach to interacting with the
police. We are skeptical about the extent to which residents are aware
of new police policy, although the recent focus on policing in the United
States, in particular, may mean there is more awareness of some po-
licies, but it may take residents years to acknowledge fully and conse-
quently react to a body-worn camera policy. Similarly, one can imagine
that among the subset of residents more inclined to break laws routi-
nely, knowing that police wore cameras all the time would be quite
important information, but that does not mean all would be sensitive to
it (see Wikström& Treiber, 2007).

A more practical question arises here about police forces im-
plementing body-worn cameras. Our results suggest that there was no
additional impact following the force-wide roll out. This could be be-
cause officers were already used to behaving differently, or that the
cameras were already being used by the officers most prone to using
force/being complained about, but we cannot rule out other explana-
tions such as senior-staff turnover or other time-varying factors.
Similarly, we cannot know whether it was the roll-out itself that led to
persistence of effects (e.g. because the roll-out was accompanied by a
renewed focus on police-citizen encounters and/or additional training
on why the cameras were being used. For more on the wider effects of
single interventions, see Weisburd et al., 2017).

Although Rialto is typical of many US police forces both in terms of
the size of the population it serves and the size of the police force itself,
there is a question about whether the results are generalizable. Some
(e.g., Deaton & Cartwright, 2016) argue for more care in making gen-
eralizations outside of the original context of a given study, and
Cartwright and Hardie (2012) make clear that without the same sup-
porting conditions being present, it is far from clear whether results will
“travel.” We believe this may be the case for body-worn cameras' per-
sistence effects; however, more evidence is needed from similar ex-
perimental sites over the long term before drawing strong conclusions.

Within policing research, our findings suggest that body-worn
cameras are likely not due to short-term novelty effects. Whether Rialto
officers remained sensitive to being observed by cameras, or changed
the way they behave when dealing with members of the public, or
members of the public behaved differently with Rialto officers, the re-
sult is the same: a reduction in police–public interactions resulting in
use of force and/or complaints that was sustained. We cannot char-
acterize the pathways of change that explain why the treatment effects
persisted, however, strictly from a policy perspective, body-worn
cameras may have long-lasting implications for police forces and the
citizens they serve.

6. Methodological limitations

As with any pre-experimental design with a single group pretest-
posttest methodology, there exists threats to the validity of the above
assertions (Shadish et al., 2002). We are not able to rule out other al-
ternative explanations for the potential (longitudinal) persistent causal
relationship between the intervention and the outcomes. For example,
possible changes in the departmental policies on use-of-force, training
schemes that were instituted during the follow-up period, as well as the
force-wide introduction of BWCs, are all possible explanations to the
observed trend. Another potential phenomenon is de-policing (Ariel
et al., 2016c), however this might explain the trend in some but not all
follow-up years of the present study. Similarly, one could make the case
that the absence of a significant further reduction in complaints or use-
of-force, given the expansion in the number of police officers in Rialto,
leads to additional explanations beyond the treatment effect. From a
‘purist’ perspective, these rival hypotheses create challenges in inter-
preting the observed trajectories.

However, we argue that there cannot be a satisfying control group,

Table 2
Interrupted time-series models for complaints and use of force.

Coefficient SE t p 95%
CI LBb

95%
CI UBc

Panel A: complaints per 1000 arrests
Pre-BWCa trend

(m1–12)
0.682 0.562 1.210 0.230 −0.444 1.808

BWC trial starts
(m13)

−11.555 4.458 −2.590 0.012 −20.493 −2.618

Δ post–pre trend
(m13–24)

−0.558 0.575 −0.970 0.337 −1.711 0.596

BWC trial ends
(m24)

−0.353 1.334 −0.260 0.793 −3.027 2.322

Δ post–pre trend
(m24–60)

−0.134 0.127 −1.060 0.295 −0.388 0.120

Intercept 2.826 3.509 0.810 0.424 −4.210 9.861

m13–24 trend 0.124 0.124 0.999 0.322 −0.125 0.374
m24–60 trend −0.010 0.024 −0.407 0.685 −0.058 0.038

Panel B: use of force per 1000 arrests
Pre-BWC trend

(m1–12)
1.359 0.483 2.810 0.007 0.391 2.327

BWC trial starts
(m13)

−23.190 4.349 −5.330 0.000 −31.909 −14.470

Δ post–pre trend
(m13–24)

−1.086 0.616 −1.760 0.083 −2.321 0.148

BWC trial ends
(m24)

−0.362 2.907 −0.120 0.901 −6.190 5.466

Δ post–pre trend
(m24–60)

−0.248 0.389 −0.640 0.526 −1.027 0.531

Intercept 10.679 3.427 3.120 0.003 3.809 17.550

m13–24 trend 0.273 0.382 0.713 0.479 −0.494 1.039
m24–60 trend 0.025 0.070 0.356 0.723 0.115 0.164

a Body-worn cameras
b Lower bound of confidence interval.
c Upper bound of confidence interval.
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to which the observed trends can be compared, when the unit of ana-
lysis is the entire police department (n= 1). Introducing a comparison
group like another police department would be artificial, given the
number of potential discrepancies and baseline imbalances between
Rialto, its officers, organizational culture, crime trends, socio-
demographic makeup of its residents and transient population, and the
characteristics of the comparison site. Similarly, any comparison group
within Rialto – for example, contrasting the behavior of the officers who
took part in the original experiment (Ariel et al., 2015) with the be-
havior of the additional officers who joined the department post-ex-
periment, is ‘synthetic’; given the virtually-guaranteed cross-over and
contamination effect on the additional 34 new recruits, whom are all
exposed to the treatment, organizational culture and departmental
policies, the comparison will yield invalid results. Similarly, matching
procedures (e.g., propensity-score matching) with such a small sample
would be inadvisable (Austin, 2009:3091).

Finally, the observed reductions in both use of force as well as
complaints were so dramatic, that even when substituting the causal
explanation with a correlational explanation of body worn cameras for
these persistent effects, our findings still carry a clear policy implica-
tion. The results show that the break in trend observed at the time of the
experiment starting persisted to the end of the extended follow-up. If
there are alternative explanations, they are linked to the introduction of
body-worn cameras. These additional variables can potentially mask a
different persistent effect size, but we fail to see how they would change
its statistical significance, let alone its direction. The alternative would
lead us to consider, for instance, that post-experimentally body worn
cameras can increase the overall number of complaints against the
police – a pattern that has not been reported anywhere, yet (Ariel,
2017; Ariel et al., 2016b). Expressing an accurate magnitude of causal
estimates is desirable, however given the maximin rule of selecting the
most fitting research design possible given the circumstances, our
findings remain informative: we interpret these finding as consistent
with behavioral learning or “contagious accountability,” (Ariel et al.,
2016b), which are conceivable since all officers began wearing cameras
at the end of the experiment.

7. Additional future research implications

There are three important questions which researchers should be
mindful of. First, our study provides evidence against the idea that fade-
out effects of body-worn cameras might arise as a function of experi-
menter effects. The experiment finished but the results persisted fol-
lowing rollout. Our study does not consider what would happen if the
treatment itself was discontinued (i.e., removal of the cameras), al-
though that has strong appeal. Such a design, especially if implemented
experimentally with multiple treatment arms, could provide evidence
about whether body-worn cameras are a sufficient and/or necessary
condition for police behavior change that can be removed and effects
still persist. Future research may provide the answer to this theoreti-
cally driven question. This has wide implications, particularly for
learning theorists and social control scholars interested in under-
standing whether adaptation of behavior can be achieved when the
manipulation that causes self-awareness to being observed is removed.
A follow-up question would be: for how long should a relatively ex-
pensive intervention like the cameras be carried out for before a change
in police officers' perception is fully embedded?

Second, it would be interesting see the type of evidence that BWCs
provide toward successful prosecutions and internal disciplinary pro-
ceedings, and whether these outcomes vary over time in the same sort
of pattern as we show for use of force and complaints. Should BWCs
become useful in court, a long-term perspective should be implemented
as well, as the effect of BWCs can fade out or vary over time. There is
already laboratory evidence on “body-worn camera perspective bias”
(Boivin, Gendron, Faubert, & Poulin, 2017:125): individuals' opinions
on the appropriateness of policing are different when presented

evidence comes from a BWC than when it is seen from other types of
testimonies (e.g., surveillance cameras). These considerations seem
important to us, as the efficiency of BWCs evidence is discussed in the
context of both criminal justice system outcomes as well as disciplinary
hearings, on a longitudinal basis.

Furthermore, while it is clear that complaints against police fell in
Rialto, we do not know, indeed we cannot know, whether the cameras
deterred only spurious complaints, or whether they may also have de-
terred genuine complainants. Deterrence of genuine complaints with
good grounds could arise through a lack of trust in how the police may
use video evidence, but again it is not possible to know this without
evidence. (The other conclusion, that only spurious complaints were
deterred, seems unlikely—but we do not know the true ratio of genuine-
to-spurious complaints.) If genuine complaints are being deterred, this
could present risks to civil liberties and could foster a culture of im-
punity among officers—precisely the issues that led to initial calls to
police to use body-worn cameras. This concern is not only Rialto-spe-
cific, given the global results from CURS, which detected similar re-
ductions in complaints on a before–after basis. Future research should
observe more closely these distinctions.

Finally, a more robust cost–benefit analysis of body-worn cameras is
urgently required. Our crude analyses (Ariel et al., 2015) are an in-
sufficient basis for the continuing (large) expenditure on this tech-
nology. If such a study takes place, it must take into account the total
cost of the equipment (including support costs) along with the “total
benefit” of the policy should be calculated. In light of the present study,
policymakers and economists alike should consider the full economic
costing and “profits” of body-worn cameras on a long-term basis. If the
effect of body-worn cameras persists over time, measuring the cost of
the equipment and the immediate contribution to policing on a short-
term basis would be unnecessarily conservative.
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