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Abstract

Workplace violence is a major health and safety phenomenon. We investigate whether body-worn
cameras (BWCs) can achieve a cost-effective reduction of assaults. We conducted a randomized
controlled trial with train stations exposed to the highest recorded assault rates against staff in England
and Wales. Treatment members of staff were equipped with BWCs and control staff were unexposed to
BW(Cs. Official records of assaults against treatment and control staff as well as against any employee at
the station complexes are used as outcome measures. Results suggest 47% significant overall reduction
in the odds of assaults against BWCs-equipped staff at treatment versus controls locations—or
approximately two versus four assaults, on average, per station. In addition, we found a 26% significant
reduction in assaults against all employees in the treatment versus control station complexes—9 versus
|2 assaults, on average, per station—suggesting that BWCs have a spatial diffusion of benefits effects.
We estimate that BWCs can reduce at least 3,000 working days per year lost because of physical
violence at work. We conclude that BWCs provide substantial benefits for staff health and safety to
those who are equipped with the devices as well as to staff in the vicinity of BWC-equipped employees.
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What can be done to reduce the crisis level of workplace aggression? Millions of staff members are
injured, assaulted, or threatened each year, in a wide range of public-facing professions. Nurses,
doctors, security guards, police officers, and teachers are particularly vulnerable, and the overall
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evidence does not seem to find effective methods to prevent this omnipresent type of violence. The
consequences are far-reaching for health outcomes, economic consequences as a result of absences,
turnover, and productivity.

One recently suggested technological solution is equipping staff members with body-worn cam-
eras (BWCs). These devices can videotape encounters between members of the public who express
aggression and violence against employees. They can serve as an “effective deterrent threat” (Jervis,
1982) by collecting incriminating evidence against transgressors. BWCs can have a civilizing effect
on all parties to the interaction (Farrar & Ariel, 2013). Being self-aware that a camera is capturing
demeanor is hypothesized to reduce tension and to promote more socially desirable behaviors.
Consequently, the likelihood of assaults against the individual equipped with the BWCs is hypothe-
sized to be reduced compared to no-treatment conditions.

However, there is limited published evidence on the merits of BWCs in assaults against staff
members. Thus far, research on these devices has been devoted to their use within policing, and there
has only been one large-scale experiment dedicated specifically to the effect of BWCs on assaults
(Ariel et al., 2017). However, whether these findings are generalizable to other industries is pre-
sently unclear—although we hypothesize that the suppression effect of BWCs on aggression is
ubiquitous.

In order to investigate the use of BWCs for violence reduction in nonpolicing environments, we
turn to staff members of train operating companies (TOCs). These employees are particularly
susceptible to workplace violence because they encounter millions of passengers on a daily basis,
thus increasing the likelihood of engaging in volatile and aggressive interactions. Would BWCs
reduce assaults against these staff members, compared to staff members who are unequipped with
these devices?

We conducted a randomized controlled field trial in order to address this question, with England
and Wales’ top 33 train stations in terms of assaults against staff, nationwide. During a 6-month trial,
about half of the stations were assigned to treatment conditions, where all staff members who work
at gate lines were equipped with BWCs. The odds of assaults against them were compared to the
odds of assaults against a similar number of control staff in the other half of the sample—as well as
the odds of assaults against all staff members in these participating stations, in order to account for
potential spatial diffusion of benefit effects. The range of station types, geographic locations across
the country, multiple TOCs, and population/interaction types increases the generalizability of our
findings. Furthermore, in order to increase the robustness of the analysis, official police statistics on
assaults were used in lieu of self-reported assaults by the participating staff members, with or
without BWC footage. This article reports the findings of this trial and its implications for
prevention.

Theoretical Background

Violence at Work

It is well established that exposure to violence is one of the most common hazards to health and
safety at work (Friis, Larsen, & Lasgaard, 2017). While verbal and passive forms of aggression are
more frequent than physical and active forms of aggression (Baron & Neuman, 1996; Neuman &
Baron, 1997a), homicide is the second leading cause of death in American workplaces (Jenkins,
1996). Two million American workers are victims of workplace violence each year (U.S. Depart-
ment of Labor, 2002). Some refer to this as a crisis and believe it should be dealt with as such
(Taneja, 2014). In some professions, the exposure to violence is dramatic, with a prominent rate of
public-facing professionals experiencing firsthand aggression at various levels of harm. For exam-
ple, at least 38% of police officers are injured during the use of force encounters (Alpert & Dunham,
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1997; Kaminski & Sorensen, 1995). In one extreme example in a study of toll booth collectors in
Seoul, Korea, 235 (89.0%) subjects of 264 responded that they had experienced workplace violence.
These workers reportedly experienced an average of 4.2 violent incidents per month. Most of this
violence was from customers (94.4%; Joo & Rhie, 2017).

It seems that the adverse effects of workplace violence are particularly salient for employees in
health care, education, public safety, retail, and justice professions (Piquero, Piquero, Craig, &
Clipper, 2013). In the United Kingdom, the prevalence of violence in health-care environments has
reached an “epidemic proportion” (Kingma, 2001). The prevalence of verbal aggression, threats of
assault, and physical acts against security guards at least once a month is 39%, 19%, and 15%,
respectively (Leino, Selin, Summala, & Virtanen, 2011). It may be unsurprising, as these professions
are characterized by often-confrontational environments, with customers, clients, or patients who
are often experiencing acute levels of stress (Collins & Gibbs, 2003; Varca, 1999; Yagil, 2008).

Workplace violence also has substantial consequences for the organizations in which employees
are exposed to violence. These are mostly financial, reputational, and structural (Chappell & Mar-
tino, 2006). As reviewed by Gramling (2017), workplace violence can be expensive in terms of
employees’ lost wages, health-care utilization, legal services, and worker’s compensation. In addi-
tion to these direct costs, organizations bear indirect costs associated with burnout and stress, as
these lead to increased turnover of staff with its associated costs of hiring, onboarding, and training
new staff to take their places (Diers, Duffield, & Catling-Paull, 2010; Estryn-Behar & Van Der
Heijden, 2008; Waschgler & Ruiz-Hernandez, 2013).

In light of these health, safety, and economic costs, interventions to reduce the incidence of
workplace violence are constantly sought—at the level of the transgressor (Edward et al., 2016), the
environment (Diers et al., 2010; Salin, 2003), employee training courses (Hills, Ross, Pich, & Hill,
2015), equipping staff with self-defence skills or even Tasers (Gramling, 2017), or increasing the
threat of apprehension through enhanced technological detections (Loveday & Gill, 2004). A meta-
analysis suggests that, overall, these interventions have limited success (Nikathil, Olaussen, &
Gocentas, 2017). Thus, alternative means of prevention should be considered.

BW(Cs for Reducing Aggression at the Workplace

BWCs have gained some recognition as a preventer of workplace violence. These are small audio—
video recorders that are mounted on the clothes of employees in front-facing professions, most
notably police offices, security guards and more recently paramedics, school staff, and ticket enfor-
cers. BWCs aim to achieve two overarching goals. First, by recording employee—public interactions
from the employee’s perspective, they are believed to prevent escalations or new crimes from
occurring (White, 2014). Second, BWCs may assist in bringing offenders to justice. Once the
cameras are visible to members of the public, and as employees are aware that the devices are
recording their actions, a deterrence signal is hypothesized to be to those present in the encounter:
“Look out! You’re on camera” (Ariel, 2016a, 2016b; Ariel, Farrar, & Sutherland, 2015; Jennings,
Lynch, & Fridell, 2015a; Young & Ready, 2015). Theoretically, this deterrent message is understood
to create what psychologists refer to as public self-awareness (Morin, 2011), and this self-awareness
is meant to lead to acceptable behaviors that are context specific for interactions: less aggression,
calmer conduct, and compliance with codes of practice (Ariel et al., 2015). Once people become
cognizant that their demeanor, appearance, and actions are being monitored in public, a self-
awareness process begins. Self-awareness in turn triggers a complex cognitive process of self-
scrutiny and a heighted construction of one’s own identity (Wicklund, 1975). The evidence on these
phenomena is ubiquitous and dates back more than five decades (Duval & Wicklund, 1972). More
importantly, it is generally agreed that people who are aware of being observed adjust their attitudes
and behavior to what they perceive are “acceptable social norms” (Munger & Harris, 1989; Sproull,
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Subramani, & Kiesler, 1996), or “socially desirable responses” (Jones & Nisbett, 1971; Paulhus,
1988). Since the risk of apprehension for misconduct or hostile or criminal behavior is elevated to
near-certainty (when the cameras are turned on), both parties are believed to “cool off” (Ariel et al.,
2015). The “belligerent” member of the public is supposed to become less resistant, and the “thin-
skinned” employee responds more professionally, demonstrating fairness, dignity, and respect
(Bottoms & Tankebe, 2013; Tyler & Lind, 1992). In this context, BWCs were found to reduce
complaints against officers to nearly zero (93% average reduction; (Ariel, Sutherland, & Henstock,
2017) as well as reduce any type of use of force by up to 50% (Ariel et al., 2016; Henstock & Ariel,
2017; Jennings et al., 2015a). Most pertinent to the present study, BWCs were found to reduce
assaults against officers by nearly two thirds, on a before-after analysis (Ariel et al., 2017).

Hypotheses

Can BWCs reduce assaults and aggression against nonpolice staff? If BWCs indeed can “cool off”
aggressive encounters (Ariel et al., 2015; Jennings et al., 2015a), it seems logical that they are also
likely to reduce the likelihood of assaults against any type of employee. Assaulting a member of staff
can likely get the transgressor punished severely if the event can be proved in court. Therefore, we
would expect that rational individuals will avoid assaulting staff members when the likelihood of the
apprehension for assaulting them is high (Whichard & Felson, 2016). This is the case with BWCs: The
probability of getting caught assaulting an employee is substantially enhanced because a camera
pointing at the transgressor provides unequivocal evidence of the assault. The assumption is therefore
that reasonable individuals will not want to be caught and subsequently punished for misbehavior
(Margarita, 1980; Ojedokun, 2014) - unless of course if the individual is purposely seeking to assault
the employee, for ideological or personal reasons, and has something to gain from the recording and
subsequent broadcasting of the assault, despite the punishment. In addition, staff members are less
likely to behave in ways that would cause them to be injured, or that would provoke the client, patient,
or customer to violate the codes of conduct. As both parties become aware that the camera is observing
them, the elevated self-regulation mechanism is hypothesized to reduce the likelihood of an assault.
However, there is currently no documented evidence outside law enforcement or beyond the Ariel
et al. (2017) experiment, about the use of BWCs to reduce workplace violence.

The UK TOCs BWCs Experiment

The present study is an attempt to test these hypotheses. We also aim to overcome some of the design
and methodological shortcomings that we believe have characterized the policing studies on BWCs
thus far. Specifically, we sought to measure the effect of these devices in the context of nonpolice
staff working for mass transportation systems. These systems experience a high rate of assaults
against employees.

Settings

The national rail system in the United Kingdom is owned, operated, and developed by Network Rail. It
is a public company, answerable to the government via the Department for Transport, which manages
the railway through nine devolved, geographically based businesses called routes. Each of the nine
routes manages local TOCs, and each of the TOCs has jurisdiction over (a) particular part(s) of the
routes (Network Rail, 2017). Network Rail owns most of Britain’s 2,507 stations and is responsible for
their structural repair and renewal; however, there are 23 franchised TOC passenger services.

Of the 23 TOCs, we partnered with Virgin West Coast, Arriva Northern, Merseyrail, South-
eastern, Southern, and Govia Thameslink, some of Europe’s largest TOCs, for this trial. The
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participating TOCs, each managing a large number of stations across England and Wales, volun-
teered to take part in the study, following an invitation from the British Transport Police. The
participating TOCs formed a for-purpose consortium, led by the British Transport Police and Cam-
bridge University, in order to test the effect of BWCs on assaults against staff.

Assaults against TOC staff in England and Wales are considered a serious problem. In 2015 and
2016, a total of 6,960 assaults were reported against staff working at the stations across the country
(Office of Rail and Road, 2017). It may seem like a low figure, as the UK rail industry employs more
than 190,000 people who manage and maintain more than 2,500 stations for more than 1.3 billion
passenger journeys (Stagecoach Group, 2017). However, the true figures are assumed to be sub-
stantially higher as underreporting of assaults is considered a prominent problem (Gifford & Ander-
son, 2010). More critically, given the costs of assaults against staff, particularly in terms of health
and safety of TOC staff, as well as in monetary terms which the transportation system as a whole
incurs as a result of delayed train services due to crime (£98,104,520 for 2017/2018 year alone;
British Transport Police, 2017/2018), any cost-effective intervention that can reduce assaults has
value to thousands of staff across the UK and will be deemed efficient.

Despite being interconnected through trains, the majority of UK train stations can be seen as
microcosms, operating in silos from one another. For the stations that participated in the study, the
organizational resources and characteristics of each train station were independent from those of
other stations. Each station, for example, is maintained by a local place manager. The physical
distance between stations is often great. Due to contractual agreements between management and
staff, those working at one particular station continue working there, without movement to other
locations. The overwhelming majority of rail travelers are regular commuters, thus familiar cus-
tomers frequent the stations at relatively consistent time intervals. Furthermore, the stations are
characterized by consistency: The structural, ecological, and commercial identify of each station is
also fairly stable. We are not aware of any major changes that took place in these conditions during
the time of the experiment. Likewise, policing tactics, strategies, and priorities have remained stable
during the time of the study (British Transport Police, 2017/2018). These figures make stations
optimal for the purpose of the issues of treatment contamination biases (see Ariel, Sutherland and
Sherman, 2018).

As the participating TOCs are responsible for operating trains to and from hundreds of train
stations across the UK, we selected the top locations in terms of crime and footfall during the last 5
years (the minimal threshold is 80 crimes per station and footfall of no less than 3,000,000 passenger
travels per annum). These thresholds were set given statistical power purposes as well as given the
number of BWCs available for the study. Consequently, we were able to conduct an experiment with
33 stations, which have 1,572 employees across 127 barrier points. Altogether, 340 TOC staff
secured these barriers.

To clarity, the job of a gate line officer is to supervize the lawful entries into and exits out of the
train platform areas with valid tickets. If passengers do not have a valid ticket or a valid reason for
not having one, the train company has a number of options against the unlawful use of the train,
including issuing a penalty fare or prosecuting for fare evasion—both of which could lead to a
criminal conviction. Detection of fare evasion usually begins when the passenger attempts to enter or
leave the premises, but the barriers would not open and she or he would require the assistance of a
member of staff. The gate line staff member is then responsible for assessing the reason for not
holding a valid ticket, and in these circumstances, which spark an assault by a train user.

Data and Methods

Unit of randomization: Train stations. Testing the hypothesized effect of BWCs on assaults under
rigorous conditions is problematic given the likelihood of spillover effects (Ariel et al., 2017). In
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principle, we expect that any outcome of one unit will not depend on the outcome of any other unit in
a randomized experiment. When there is interference, we can assume that the treatment effect is
either inflated or deflated, meaning that the true impact of the intervention on the outcome is masked
to some degree, depending on the extent of contamination. This is the so-called spillover effect.
Spillover effects in randomized trials contaminate the purity of the experimental design. The diffu-
sion can take many forms; it can refer to “bleeding” from treatment to control, between treatment
groups, within statistical blocks or clusters, or within individual treatment units (Baird, Bohren,
Mclntosh, & Ozler, 2018; Campbell & Stanley, 1963; Cook, Campbell, & Shadish, 2002). Rubin
(1986; see also Cox, 1958) refers to this type of contamination as a violation of the “stable unit
treatment value assumption” (SUTVA).

In BWC experiments, spillover can occur when either group of participants is assigned to both
treatment and control conditions (e.g., Ariel et al., 2015) or when the control participants directly
experience the treatment effect from participants who were assigned to a treatment group (Yokum,
Ravishankar, & Coppock, 2017). The latter designs are “doomed to failure” (Weisburd & Britt,
2007), as the level of contamination leaves the treatment and control conditions practically similar
(e.g., both experimental and control conditions are exposed to the treatment). There is a general
recognition in the BWC literature and beyond that, only large-scale randomized designs can over-
come the treatment contamination problem. Instead of shifts (Ariel et al., 2015), individual officers
(Jennings, Lynch, & Fridell, 2015; Ready & Young, 2015) or geographic districts (Ariel et al.,
2017), we employed prima facie units that do not violate the SUTVA (Cox, 1958): entire train
stations.

In many ways, discrete stations represent the optimal units of randomization for a variety of
reasons. Train stations are spatially, temporarily, and structurally separated from each other. By
randomizing entire station complexes, the likelihood of staff equipped with BWCs effecting staff not
equipped with BWCs—as well as the members of the public who interact with the staff at the train
stations—is virtually nil.

Moreover, assaults against public-facing TOC staff are primarily concentrated against two types
of staff members: ticket enforcement on trains and at the ticket barriers (British Transport Police,
2017/2018). We ruled out equipping train staff, as such a design presented challenges in terms of
spillover effects—precisely what we were attempting to overcome (as they do travel between
stations). Instead, equipping TOC staff who enforce ticket payments at gate lines was palatable.
To be sure, however, we did not randomly allocate the intervention to gate lines staff, but the entire
train stations instead served as the unit of randomization. The 33 stations were randomly assigned
through a simple random assignment procedure in which we measured the outcomes at the specific
locations as well as at the entire station complex.

Treatment and Control Conditions

We provided approximately 200 Axon© BWCs to the 33 treatment sites based on the number of gate
line staff employed at these stations. In control sites, no apparatuses were allocated at all. The
identity of treatment stations was communicated to the train companies who operate at the partici-
pating train stations, while the identity of the control stations was not disclosed. As each TOC
operates many dozens and often hundreds of stations, TOCs and their staff members were not able to
identify which specific stations are used as comparison sites; moreover, the staff members were not
told that they are taking part in an experiment at all. This partial blinding was used to avoid any
deliberate or accidental effect on the no-treatment conditions in the control group—despite the fact
that staff do not work outside their designated stations. According to the experimental protocol,
agreed upon with each participating TOC, TOC gate line staff at the treatment sites had to wear
the camera during their entire shift. Cameras were positioned on their uniforms throughout their
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Table |. Baseline Comparability.

Parameter Treatment Stations  No-Treatment Stations  t Test; p Values
Eligible train stations 15 18

Mean N of crimes in last 5 years (SD) 138.53 (95.12) 131.39 (66.58) .253; p = .802
Mean N of gates per station 21.67 (20.53) 22.47 (21.87) .108; p = 916
Mean N of TOC staff per stations 30.79 (27.62) 27.33 (23.17) .392; p = .698
Mean N of ticket barrier points per gate 2.87 (2.07) 2.72 (1.93) .215; p = .831
Mean N of TOC staff at barrier points 9.40 (9.22) 6.56 (5.54) 1.093; p = .283

Note. SD = standard deviation; TOC = train operating companies.

shift, whether or not staffs were interacting with the public. However, unlike the policing experi-
ments on BWCs (e.g., Henstock & Ariel, 2017), staffs were not instructed to verbally notify
members of the public that they were wearing a camera that was recording their interaction. Instead,
the cameras were highly visible and blinked as though they were on standby.

Should an incident emerge that required recording, the staff members were then required to push
an activation button on the camera, which would illuminate the device with florescent green light
and emit a loud beeping sound in order to notify the parties that the event was being recorded. (A
buffer period with pre-event recording exists for 30 seconds.) The videotaped evidence would then
be provided to the British Transport Police and subsequently to the Crown Prosecution Office in
order to process the case in court, as needed. For more information on the apparatus, see https://
global.axon.com/products/body-2

Random Assignment

We randomly divided 33 stations into 15 and 18 treatment and control sites (Table 1). This is akin to
a health study where researchers randomly allocate 33 hospitals or an education study with 33
schools. There were 158 gate line TOC staff members in the treatment group (of 807 employees)
and 182 gate line staff members (of 765 employees) at control stations. The reason for the unba-
lanced # is our use of pure random assignment sequence; however, the random allocation created, on
average, equal groups in terms of all the pretreatment variables we had available on these stations,
including the dependent variable at its baseline values (Table 1). No statistically significant differ-
ences emerged across any of these comparisons.

Modeling Assaults

Official records from the British Transport Police were collated and synthesized for the purposes of
this study. Assaults records were provided for the purpose of the experiment in each site, at treatment
and control sites, before and after random assignment. Our outcome data therefore included crimes
filed with the police by or on behalf of TOC staff members that were victimized by members of the
public in the line of duty.

Statistical Procedure

We employed five statistical models to analyze the outcomes. First, (a) we used the Poisson model to
assess differences between experimental and control groups at gate line, and (b) then the Poisson
model to assess these differences at the level of the station. The Poisson model is appropriate here
because each event has a small probability in each condition during the 6-month period of the
experiment, and the variance was assumed to be the same as the mean. Group assignment
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(experimental [0]/control [1]) was set as an explanatory variable, and the dependent variable was
whether or not an assault against the member of staff was recorded by the police. The pretreatment
values of these measures during the 6-months period in the year prior to the trial were incorporated in
the models as covariates as well (for rationale, see Liu, Lu, Mogg, Mallick, & Mehrotra, 2009). From
these models, we then extracted the exponential parameter estimates and the 95% confidence intervals
(Cls) associated with these estimates, as the exponential parameter estimate is a measure of the factor
change in the odds of the outcome produced by a one-unit increase in the value of the independent
variable. This is an improvement upon using variations in the raw coefficients, which are not intui-
tively interpretable (see Long, 1997 and a similar application in Henstock & Ariel, 2017). As recently
stated by the editorial unit of Cochrane Collaboration (2014), “In general, point estimates and Cls,
when possible . . . should be used to describe effects based on the size of the effect and the quality of the
evidence.” For more in-depth information on these methodological issues, see Greenland et al. (2016).

Statistical Power Calculations

We are cognizant that our study looks, prima facie, underpowered. We were limited by the number
of BWCs available for the study. However, the experiment should not be considered a “simple” 15
versus 18 units (see Hemming, Girling, Sitch, Marsh, & Lilford, 2011). Each “unit” was comprised
of dozens of gate line staff members—340 in total, to be exact—with hundreds of gate lines where
treatment staff members were positioned. Therefore, the required statistical power calculations
resemble analyses in the context of place-based rather than subject-based trials—that is, cluster-
randomized trials (on the issue of sufficient statistical power in clustered place—based experiments,
see Hinkle, Weisburd, Famega, & Ready, 2013; Weisburd & Gill, 2014). Using Optimal Design Plus
(Spybrook et al., 2013), we determined that with 33 stations—or clusters—with an average number
of staff members at each station of 6-10, the dependent variable measure at baseline as a covariate,
and assuming a bidirectional o = .05 and statistical power of .80, the minimum detectable effective
size of this trial is .45 to .40 (see also Cohen, 1988). Given the available literature in this area (e.g.,
Ariel et al., 2018), which indicates an overall 66% pretest and posttest reductions in assaults against
officers as a result of using BWCs, our study is not handicapped by the relatively small number of
clusters and robust enough to detect statistically significant effects of the predicted magnitude.

Results

Police records indicate that, during the experimental period, 72 assaults against gate line staff were
reported in the control station, whereas 34 reports on assaults on staff were reported from treat-
ment stations. As shown in Table 2, our test produced a statistically significant reduction in
assaults against TOC staff at all the treatment stations compared to the control stations, in the
magnitude of approximately 47%, Exp(B) = .531, 95% CI [.351, .802], p < .001). Taking into
account, the baseline values of the dependent variable, the raw total figures show the pattern as
well (see Figure 1).

Table 2 shows a statistically significant 26% reduction in assaults against all employees in the
train stations compared to those of control stations, Exp(B) = .744, 95% CI [.601, .920]. These
findings indicate a diffusion of the benefits of the intervention to surrounding areas within the station
complexes (Clarke & Weisburd, 1994).

Discussion

Workplace violence, especially in public-facing professionals such as health, security, and educa-
tion, is a daunting reality. Characterized as a “crisis” or as an “epidemic,” the prevalence of assaults
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Table 2. Parameter Estimates and Exponential Parameter Estimates.

95% Cl for Exp(B)

B SE Exp(B) Lower Upper
Assaults against staff at gate lines
Treatment —0.633%*+* 211 0.531 0.351 0.802
Baseline 0.04 |+ 012 1.042 1.018 1.067
Intercept 0.807%%* 215 2.241 1.471 3412
All assaults in stations
Treatment —0.296%** .109 0.744 0.601 0.920
Baseline 0.05 | ##* .006 1.052 1.040 1.065
Intercept | .757%%% 116 5.796 4616 7.276

Note. Cl = confidence interval.
*p < .05. FFp < .0]. *¥p < .001.
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Figure |. Total number of assaults in participating stations—6 months pretest and posttest: Treatment versus
control conditions.

against staff is dramatic, with millions of staff members being assaulted at work each year. Programs
to reduce the likelihood of work-related aggression have thus far shown limited success. CCTVs
installed in public places, training courses for staff members, additional police presence, and screen-
ing models have been evaluated through rigorous tests, but the findings have produced mixed or
unsupported results. These interventions have not resolved workplace violence because acute stress,
adversarial confrontations, and hostile encounters recurrently characterize these public-facing pro-
fessions: anxious patients, aggressive suspects, or destructive teenagers in addition to long work
hours, endless patient or costumer lists, low wages, and often challenging working environments.
Workplace violence is yet to be robustly understood, with a wide range of antecedents including
ecological, cultural, psychological, and institutional factors, as well as the formidable interactions
between these various elements in more specific contexts.

For these reasons and others discussed below, our findings provide a promising new way to
reduce workplace violence. A significant 47% reduction in the odds of an assault against a staff
member who is equipped with a BWC, compared to his or her counterpart who is not equipped with a
BWC, should spark interest not only in the railway industry but also, prima facie, in other front-
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facing professions. Our randomized controlled trial illustrates that, on average, BWCs provide TOC
staff with a “protective cushion,” which reduces physical aggression toward them. Moreover, our
findings suggest what Clarke and Weisburd (1994) refer to as the “diffusion of benefits of social
control mechanisms.” That is, the dispersion of the preventative effect of BWCs observed at the gate
lines throughout the entire train station complex. The significant 26% reduction in assaults is
attributable to the intervention (BWCs) and not to other factors, given our randomized trial meth-
odology, and this specific finding carries both practical and theoretical consequences.

First, the diffusion of the benefits to nonequipped employees suggests that BWCs affect not only the
interactions between staff members and the public but also wider circles. Assaults were substantially
reduced for those unequipped yet working in proximity to equipped staff members. It is not clear from
the data whether the effect of BWCs affects the behavior of staff, citizens, or both, thus we are unable to
characterize the causal mechanism that is at play here in terms of the spillover. However, the overall
results suggest that BWCs transmit not only a specific deterrence effect (transgressor x| vis-a-vis staff
member ;) but also a general deterrence effect (all transgressors X, vis-a-vis all staff members Y, as a
result of staff member y; who is equipped with a BWC) - at least within the spatio-localized sense of
“general”. By equipping approximately 200 of 800 staff members with BWCs, the spillover effects
benefited the entire sample of participating treatment train station employees.

Second, the immediate policy implication seems to be that equipping all staff, at least in this
specific working environment, is defensible. At least in comparison with other interventions
reviewed earlier, BWCs appear to be an effective measure for protecting staff members. At a
minimum, immediate replications are needed in order to understand more fully the scope of this
effect on a wider scale, the extent of the prevention of assaults in other locations, with more units. In
this respect, it would be a mistake to view the posttreatment mean number of assaults against staff at
gate lines—approximately two versus four in treatment and control conditions, respectively—as the
entire gamut of the treatment effect. Recall that, for practical purposes related to the number of
devices available for the trial, the number of TOCs that participated in this experiment and our initial
motivation to reduce aggression specifically against staff at gate line locations, we focused on a
smaller portion of staff (approximately 25%), within 33 stations across England and Wales. While
our study was not small and satisfied the requirements for detecting small-to-medium effect sizes
(given our design), it was inexpensive (see Moore, 2016). Therefore, the inference to the entire rail
network is the appropriate outcome rather than at the level of the study sample. Since more than
190,000 people are responsible for managing and maintaining 2,500 stations and the network’s
20,000 miles of track (Stagecoach Group, 2017), our trial tested the effects of BWCs on 2% of the
population at approximately 1% of UK stations. Hence, generalizing our results—a nearly 50%
reduction in the odds of assaults once staff are equipped with BWCs—may have dramatic conse-
quences for this UK industry, for similar industries in other countries, and potentially for all public-
facing industries that are susceptible to workplace aggression (discussed below).

In order to further contextualize these results, consider the potential impact of BWCs in monetary
terms and specifically in the cost of absences due to workplace violence. A handful of studies have
specifically examined the effects of exposure to workplace aggression on absence (Aagestad et al.,
2014; Clausen, Hogh, & Borg, 2012; Rugulies, Christensen, Borritz, & Villadsen, 2007) Collec-
tively, the studies illustrate that threats and physical violence at work are predictors of future
sickness absence at the short-term as well as the long-term follow-up. For example, Friis, Larsen,
and Lasgaard (2017) recently found that in a 10-year follow-up period, employees exposed to
physical workplace violence had 1.67 times higher odds of health-related absence than nonexposed
employees (particularly women, persons over 40 years of age, and educated employees). In the
context of the railway industry as noted earlier, 6,960 assaults were reported in 2015-2016 alone, of
which 27% were physical assault (Office of Rail and Road, 2017). If we conservatively estimate a
26% reduction in assaults associated with the equipping of some staff members (as detected in this
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trial), the overall reduction amount is 489 preventable physical assaults per annum. Furthermore, the
Health and Safety Executive of the UK estimates that, on average, a physical assault at work leads to
5.58 lost days at work (www.hse.gov.uk/statistics/sources.htm). Thus, a conservative calculation for
equipping some staffs with BWCs would reduce nearly 2,728 working days per year lost as a result
of violence at work. Assuming a 47% reduction would be associated with preventing 4,928 working
days per year lost. Using the same metrics, should we incorporate all types of workplace violence
(physical, verbal, threats, etc.) the network rail could save between 10,094 and 18,252 days, per year.
These figures do not account for undocumented or unreported workplace violence. In short, the
benefits of using BWCs to reduce assaults against staff have quantifiable economic consequences,
beyond the promotion of enhanced health and safety of staff.

At the same time, we are cognisant that equipping other professions may clash with privacy
concerns. Jeopardizing patient confidentiality or the privacy of minors, for example, can become a
real risk when videotaping encounters without obtaining prior consent. Paramedics, nurses, school
teachers, and retail employees often interact with individuals who share private and often sensitive
information. Therefore, the large-scale use of BWCs would necessarily require attention to these
matters. Some cross-industry lessons do however exist. For law enforcement agents, who are also
exposed to sensitive circumstances, a “legitimate interest” test is applied in relation to BWCs. If
there is a legitimate interest in violating the right of privacy in the public or private domains, public
authorities, such as the police, are allowed to videotape people without their consent (see Buckley &
Hunter, 2011). In particular, the legitimate interest can serve as the reasonable and necessary interest
of protection of the officer from assault and balance it against the individual’s interests, rights, and
freedom. A similar test can be applied in these other professions, mutatis mutandis. It seems to us
that paying the price for reducing our right to privacy in exchange of personal security is reasonable,
provided that checks and balances are put in place. The point to remember is that the concern should
not be about the recording of privacy, but rather how the stored content can be used. There are both
institutional as well as technological solutions for these questions, as well as some experience with
other recording devices such as CCTV and digital tracking software. Nevertheless, as BWCs
become ubiquitous in this and other industries, a more developed perspective should be incorporated
about these legal, social and otherwise broader issues.

The overall findings suggest that BWCs should be used as a preventative apparatus. This is what
White (2014) referred to as the “civilizing effect” of BWCs. When people are aware that their interaction
is being video-recorded, both the person equipped with the device and the person facing the camera—or
at least one party involved in the interaction—behaves differently, in a way that reduces the “heat” in
these volatile situations. BWCs thus increase the transparency of behavior (Ready & Young, 2015;
Scheindlin, 2015), as well as serve as a direct deterrence against transgression and violence. What can be
recorded can be subsequently reviewed or scrutinized, and members of the public and staff
became more accountable (Lumina, 2006; Reiner, 1993; Walsh & Conway, 2011). Therefore, BWCs
have shown promise in prevention of aggression against staff members.

Limitations

We note an additional methodological limitation in terms of the external validity of our outcome
variables: Official statistics on most crimes notoriously suffer from misrepresentation threats
because many if not most incidents are reported to the police (what Biderman and Reiss (1967)
referred to as the “dark figures™). In the case of assaults of staff, the problem is exacerbated (see, e.g.,
Ferns, 2006; Lion, Snyder, & Merrill, 1981; Peek-Asa, Howard, Vargas, & Kraus, 1997). Self-
reported incidents are, in principal, a way to mitigate the problem through triangulation (Gonyea,
2005). However, this triangulation of multiple sources was not feasible in the present study because
we were not provided access to participant-level information that would allow us to match cases.
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Furthermore, each of the participating TOCs has its own policies and practices of recording assaults,
which creates issues when amalgamating several data sources. Finally, and perhaps the most deci-
sive reason for excluding self-reported assaults in this context is the threat of a reporting bias: the
“selective revealing or suppression of information (e.g., about past medical history, smoking, sexual
experiences)” (Porta, 2014, p. 247). There is a concern of an interaction effect between the treatment
and the design: The BWCs affected the motivation to report incidents internally, which would result
in an increase of reported assaults rather than a true variation in the incidence of assaults.

We argue that a reporting bias is less of a concern in terms of reporting assaults to the police
because we would not expect a reporting artefact when it comes to dealing with the police—and in
fact, our evidence does not suggest an increase in reporting by treatment participants. (We should not
expect a reporting bias in the control group either, as they were blinded about taking part in the
experiment as a no-treatment group.)

Future Research

It has long been recognized that official statistics have poor validity—or what is commonly referred
to as the tip of the criminological iceberg (Skogan, 1974). Many crimes—especially violence—are
underreported, and it is likely that assaults against staffs are often unreported altogether. This is
especially the case with less harmful but are nevertheless offensive transgressions (Hindelang,
Hirschi, & Weis, 1981). We recommend future studies that focus on assaults or aggression more
broadly and to concentrate on multiple sources of data, to reduce the potential threat of a reporting
bias and, by implication, enhance the validity of the outcomes.

Second, our study does not advance our understanding on the effects of BWCs on criminal
proceedings in court, or the prosecution of aggressive individuals in nonpolice environments. More
research is needed in order to understand the underlying mechanisms in this context—at least
through qualitative inquiries about the ways in which prosecutors and judges would use BWCs
footage for criminal proceedings.

Finally, future research should look more rigorously at the role of environment factors and how
they interact with BWCs. Recently, Ceccato, Uittenbogaard, and Bamzar (2013) have shown that
opportunities for crime are dependent on the environmental attributes of mass-transit stations in
Stockholm, as well as the type of neighborhood in which they are located and city context (see also
Ceccato, 2013). These factors also contribute to feelings of safety in these environments (Ball &
Wesson, 2017; Ceccato, 2014; Natarajan et al., 2015). The ways in which these factors (as well as
other features of mass transit systems, such as the place manager [see Welsh, Mudge, & Farrington,
2010]) and BWCs act together is presently unknown—and the implications for practice are strong.
For example, we may need fewer BWCs to deploy on the transit network, rather than deploy these
devices to all stations or all staff members at specific station location. Given the costs of BWCs,
understanding these ecological and environmental factors should be addressed in future research.

Lessons for Practice

Workplace violence is a major health and safety phenomenon in various professions, while inter-
ventions to stop it have thus far lead to limited results. Can BWCs achieve a reduction in assaults
against staff? We report on the first field experiment, conducted with staff members of TOCs in
England and Wales. We used a randomized controlled trial design, with England and Wales’ stations
exposed to the highest recorded assault rates against staff, with official statistics on assaults. The
study shows a nearly 50% reduction in the odds of assaults against TOC staff at treatment versus
controls conditions. These results suggest that BWCs provide a promising solution to workplace
violence, with significance to all public-facing professions exposed to aggression.
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