SHORT REPORT – EXPERIMENTAL STUDY
The results of a randomized controlled trial of police body-worn video in Australia
Technical Appendix
Introduction (additional referencing detail)
The use of body-worn video (BWV) cameras by police is a rapidly emerging area of interest for public policy, police practice, and criminological research (for recent randomized controlled trials see Ariel et al., 2015; Ariel et al., 2016; Braga et al., 2017; Braga et al., 2018; Drover & Ariel, 2015; Henstock & Ariel, 2017; Owens & Finn, 2018; Peterson et al., 2018; Wallace et al., 2018; White et al., 2018; Yokum et al., 2017). To date, there has been extensive uptake of this technology by Australian, UK, and US law enforcement agencies in the absence of clear evidence demonstrating camera efficacy (see Cubitt et al., 2017; Lum et al., 2015; Lum et al., 2019; Malm, 2019; Piza, 2018, for a discussion of this issue). This paper reports the findings of a randomized controlled trial of BWV undertaken by the Western Australia Police Force (WAPF) in 2016. The analysis explores the potential for BWV cameras to impact on evidence gathering, court outcomes, and police/public behavior. The trial generated mixed results in support of this technology within this Australian context. 
The rest of this section briefly explains the link between BWV and the three focuses of this trial: evidence gathering, court outcomes, and police/public behavior. First, with respect to evidence, BWV has produced efficiencies when dealing with complaints against police (Braga et al., 2017; Braga et al., 2018; Hedberg et al., 2016) and facilitated evidence collection (Spencer & Cheshire, 2018; Yokum et al., 2017). Second, there is limited and mixed evidence to support a position that BWV is useful for court outcomes. Whilst Spencer and Cheshire (2018) found that BWV positively influenced court outcomes in their study, analysis of the relationship between BWV footage and judicial outcomes by Yokum et al. (2017) found no such benefits.
Moving on to the influence of BWV on police/public behavior, there is a large body of research across a range of contexts to believe people will behave differently when they think they are being watched (termed the "Hawthorne effect": for a systematic review see McCambridge et al., 2014). However, there is a range of results across studies that mean it is uncertain the extent to which BWV cameras produce the Hawthorne effect in practice. Two categories of metrics that demonstrate these inconsistencies are operational decisions made by officers wearing BWV and the frequencies of problem behaviors (by police and public) in the presence of BWV.
Focusing on police use-of-force and sanction rates provides insight into the influence of BWV on operational decisions. There are mixed findings regarding the link between BWV and police use-of-force. One body of research does indicate that cameras can reduce use-of-force (Ariel et al., 2015; Braga et al., 2017; Braga et al., 2018; Henstock & Ariel, 2017; Jennings et al., 2017; White et al., 2018). However, a contrasting set of studies demonstrate no distinguishable impact of BWV on officer use-of-force behavior (Ariel, 2016; Ariel et al., 2016; Headley et al., 2017; Peterson et al., 2018; Yokum et al., 2017). There are also a number of examples where BWV camera wearing officers demonstrated an increase in their sanction rates relative to officers without cameras, recording more arrests and issuing more citations (Braga et al., 2017; Headley et al., 2017; Hedberg et al., 2016; McClure et al., 2017; Yokum et al., 2017). Similarly, Wallace et al. (2018) found evidence that cameras made officers more proactive, with self-initiated calls increasing when cameras were in use. Contrasting these findings, Yokum et al. (2017) concluded that BWV did not influence policing activity with respect to issuing traffic violations, response to calls for service, and arrests. Furthermore, Ariel (2016), Hedberg et al. (2016), and McClure et al. (2017) observed significant reductions in arrests for officers wearing cameras and Peterson et al. (2018) found officers who wore BWV were less likely to conduct subject stops. The varied spectrum of inconsistent outcomes across trial contexts could be due, at least in part, to the interaction between BWV cameras and police discretion (Rowe et al., 2018), with Arial et al. (2018) proposing the ‘deterrence spectrum’, that suggests that availability of choice on when to use BWV influences the officer’s use of discretion.
Complaints and assaults against the police are also useful proxies to examine the potential for BWV cameras to prevent problem behavior. There have been some instances where BWV cameras have reduced complaints against police (Ariel, 2016; Ariel et al., 2015; Ariel et al., 2017; Braga et al., 2017; Ellis et al., 2015; Peterson et al., 2018; White et al., 2018). However, this effect is also not consistent, with Ariel et al. (2017) and Yokum et al. (2017) finding no such outcome, and White et al. (2018) finding that short-term positive effects of BWV on decreasing police complaints dissipated over time. Furthermore, a subset of studies have demonstrated an increase in assaults perpetrated against officers wearing BWV (termed a 'backfire effect', Ariel et al., 2016, 2018). There is also a lack of confidence that cameras would protect police from assaults (Ellis et al., 2015; Headley et al., 2017), likely explained by the moderating influence intoxication and familiarity with the criminal justice system would have on ‘potential’ offenders’ decision-making (Owens & Finn, 2018).
Building on these previous research findings, the trial examined the following hypotheses:
· Evidence: BWV cameras and associated digital systems will produce cost and time efficiencies when taking field interviews.
· Court: BWV cameras will increase rates of guilty pleas, result in earlier lodging of guilty pleas, and increase conviction rates.
· Behavior (operational decisions): BWV will increase sanction rates and decrease police use-of-force.
· Behavior (problem prevention): BWV will decrease citizens’ complaints against police and assaults against police.
Methods
Design (additional detail)
WAPOL were aware that this randomization design could result in some behavior change for officers exposed to BWV throughout the trial, but concluded this was the most practical solution. Unselected alternative approaches included randomizing at the officer level or across locations. 
Officers could review their own BWV footage but not that of other officers, unless shared. Non-evidentiary footage was retained for 90 days then deleted and footage that an officer had marked it as relevant to an offence or potential offence was stored and will be retained for 7 years. Metadata recording the date and location of all files was retained in perpetuity. With respect to data integrity, WAPOL implemented all protection measures available in the digital platform selected for the trial to prevent tampering: most participants had no ability to delete footage, an original copy of and edited footage was always retained, and audit trails exist for all data access, change, and movement. Those people seeing to make a complaint against a WAPOL officer could request access to BWV footage through an FOI process. There was no proactive public release of these policies during the trial, as they were not deemed applicable beyond the trial participants. Despite this, WAPOL did not take deliberate steps to exempt freedom of information (FOI) requests (or equivalent) and several stakeholders (such as Legal Aid) were briefed about the policy basics. Finally, there was no biometric ability incorporated into the BWV system WAPOL trialed. 
Sample (additional detail)
The full trial commenced on 13 June 2016 and ceased on 16 December 2016. The relative distribution of treatment/control days over this period is displayed in Appendix Table 1.
[bookmark: aptbl_days]Appendix Table 1. Relative distribution of treatment and control days throughout the trial, as determined by the randomization process
	Day
	Control Days
	Treatment Days
	Total

	Mon
	15
	17.4%
	12
	11.9%
	27
	14.4%

	Tue
	10
	11.6%
	17
	16.8%
	27
	14.4%

	Wed
	15
	17.4%
	12
	11.9%
	27
	14.4%

	Thu
	10
	11.6%
	17
	16.8%
	27
	14.4%

	Fri
	11
	12.8%
	16
	15.8%
	27
	14.4%

	Sat
	15
	17.4%
	11
	10.9%
	26
	13.9%

	Sun
	10
	11.6%
	16
	15.8%
	26
	13.9%

	Total
	86
	100.0%
	101
	100.0%
	187
	100.0%



There was some manual work required to determine the rank of officers involved on each shift for treatment and control days. It should be noted that: (a) acting ranks were counted as substantive (i.e., “Acting Senior Sergeant” was counted as “Senior Sergeant”, because the acting officer would inherit the responsibilities and powers of the Acting rank); and (b) individual officers may have acted up or been promoted during the trial, so the counts of different ranks will differ across the trial. The average composition of officers rostered on, by rank, is displayed in Appendix Table 2.
[bookmark: aptbl_rank]Appendix Table 2. Average composition of officers rostered on, by rank, throughout the trial
	
	Average % Constables
	Average % 1st Class Constables
	Average % probationary Constable
	Average % Senior Constable
	Average % Sergeant
	Average % Senior Sergeant

	Control
	22.6%
	18.9%
	20.9%
	21.5%
	15.4%
	0.7%

	Treatment
	22.9%
	18.9%
	21.6%
	21.3%
	14.6%
	0.7%



Measures (additional information)
This evaluation utilized a number of operational datasets summarized, as follows:
· Incident management system (IMS). IMS contains criminal and non-criminal incidents since approximately the year 2000. IMS incident reports record offenders and offences, as well as police actions taken and other entities such as locations, interviews and property. Charges laid (including assaults against police[footnoteRef:1]), sanction rates, other enforcement activities, and information relating to recorded interviews were measured using IMS data. [1:  In Western Australia, assaults against police may involve on- or off-duty officers (provided the accused was aware that they were a police officer) and any level of assault.] 

· Criminal Code Infringement Notices (CCINs). Extracted from the Non-Traffic Infringement Management System, this data set contained all CCINs issued for antisocial behavior and/or liquor infringements. Issuing a CCIN as a sanction is a discretionary, proactive policing action. CCINs may be issued to people 17 years or older for prescribed minor criminal offences (e.g., shoplifting).
· Computer Aided Dispatch (CAD). Records public calls for service and internally generated tasking, along with police actions upon attendance. CAD data was used to record participating officers’ attendance at calls for service, and to identify opportunities to record – a total of incidents that could have led to officers generating recordings on treatment days.
· Use-of-force. Officers generate use-of-force reports in line with Operational Safety and Tactical Training Unit (OSTTU) policy. These reports are quality controlled/reviewed by OSTTU and Professional Standards. WAPOL policy states reportable use-of-force includes drawing and pointing/discharging a Taser or firearm, or use of baton, handcuffs, police dog/horse, other weapon or empty hand tactics that results in bodily injury.
· Complaints. The WAPOL Professional Standards Division provided anonymized data about complaints against police data for this evaluation. As per policy, this data did not include low-level complaints that, in some circumstances, were resolved at Police Station level without reporting to the Professional Standards Division.
Exposure to job type by treatment/control
We classified job types into meaningful larger groups according to the structure displayed in Appendix Table 3
[bookmark: aptbl_jobTypes]Appendix Table 3. Classification of job types
	Group
	Name

	Admin
	Message for Unit

	
	Notification

	
	Standby Task

	Assault-Threats
	Abduction

	
	Alarm (Request Assistance)

	
	Assault

	
	Breach Restraint Order

	
	Obscene Act

	
	Sex Assault

	
	Threats

	Burglary
	Alarm (Business)

	
	Alarm (Residential)

	
	Burglary

	
	Offender on Premises

	Critical Incident
	Critical Incident

	Disturbance
	Collapsed Person

	
	Disturbance

	
	Licensed Premises

	
	Noise Complaint

	
	OMCG Incident

	
	Party Notification

	
	Public Disorder

	
	Public Safety

	
	Suspicious Person

	Fire
	Fire (Building)

	
	Fire (Other)

	FV
	FDV

	Judicial Process
	Judicial Process

	Other
	Airport Emergency

	
	Animal Incident

	
	Assist External Agency

	
	Children's Crossing

	
	DO NOT USE

	
	Escort

	
	External Agency Back-up

	
	Flare Report

	
	Guard

	
	No Voice 000 Call

	
	Offender Being Held

	
	Other

	
	Overdue Vessel

	
	Premises Insecure

	
	Property Found

	
	Public Transport

	
	Vexatious Caller

	Property crime
	Damage

	
	Shoplifter

	
	Stealing

	Pursuit
	Pursuit

	Robbery
	Armed Holdup

	Sudden Death
	Sudden Death

	Traffic
	Abandoned Motor Vehicle

	
	Abandoned Stolen Motor Vehicle

	
	Assist Motorist

	
	Crash

	
	DUI

	
	Towage Required

	
	Traffic Breach

	
	Traffic Hazard

	
	Traffic Stop

	
	Vehicle/Name Check

	Vulnerable Persons
	Hospital Attendance

	
	Mental Health Incident

	
	Missing Person

	
	Person at Risk

	
	Welfare Check

	Weapons
	Armed Offender

	
	Explosives

	
	Firearm Incident



Appendix Table 4 shows the number of individual attendances and number of unique jobs for each grouping on Treatment and Control days.
[bookmark: aptbl_jobTypesTreatment]Appendix Table 4. Unique CAD tasks by job types responded to on treatment and control days
	CAD Group
	Treatment Day Tasks
	Control Day Tasks
	% Treatment Tasks
	% Control Tasks
	Difference (%)

	Disturbance
	4,855 
	4,138 
	33.51%
	33.36%
	0.15%

	Vulnerable Persons
	 1,712 
	1,408 
	11.82%
	11.35%
	0.47%

	Other
	 1,612 
	1,398 
	11.13%
	11.27%
	-0.14%

	Traffic
	 1,155 
	1,172 
	7.97%
	9.45%
	-1.48%

	Burglary
	 1,180 
	1,111 
	8.14%
	8.96%
	-0.81%

	FV
	 1,175 
	1,030 
	8.11%
	8.30%
	-0.19%

	Judicial Process
	 1,093 
	778 
	7.54%
	6.27%
	1.27%

	Assault-Threats
	656 
	555 
	4.53%
	4.47%
	0.05%

	Property crime
	534 
	420 
	3.69%
	3.39%
	0.30%

	Sudden Death
	168 
	136 
	1.16%
	1.10%
	0.06%

	Weapons
	131 
	78 
	0.90%
	0.63%
	0.28%

	Admin
	 74 
	62 
	0.51%
	0.50%
	0.01%

	Fire
	 56 
	49 
	0.39%
	0.40%
	-0.01%

	Robbery
	 45 
	39 
	0.31%
	0.31%
	0.00%

	Pursuit
	 41 
	29 
	0.28%
	0.23%
	0.05%

	Critical Incident
	 1 
	 1 
	0.01%
	0.01%
	0.00%

	Grand Total
	14,488 
	12,404 
	 100%
	100%
	



Recording rates
Appendix Table 5 the CAD task recording rates by offence categories on treatment days (as classified by determining if a recording commenced by at least once of the attending officers within 20 minutes of dispatch time or arrival).
[bookmark: aptbl_jobTypesTreatmentRecord]Appendix Table 5. Treatment day incident recording by job type
	CAD Group
	Incidents Recorded by any officer
	%
	Incidents not recorded by any officer
	%

	Disturbance
	1,967
	40.51%
	2,888
	59.49%

	FV
	806
	68.60%
	369
	31.40%

	Vulnerable Persons
	759
	44.33%
	953
	55.67%

	Other
	567
	35.17%
	1,045
	64.83%

	Burglary
	534
	45.25%
	646
	54.75%

	Judicial Process
	414
	37.88%
	679
	62.12%

	Assault-Threats
	348
	53.05%
	308
	46.95%

	Traffic
	327
	28.31%
	828
	71.69%

	Property crime
	217
	40.64%
	317
	59.36%

	Weapons
	53
	40.46%
	78
	59.54%

	Sudden Death
	33
	19.64%
	135
	80.36%

	Fire
	28
	50.00%
	28
	50.00%

	Robbery
	24
	53.33%
	21
	46.67%

	Admin
	20
	27.03%
	54
	72.97%

	Pursuit
	10
	24.39%
	31
	75.61%

	Critical Incident
	1
	100.00%
	
	0.00%

	Grand Total
	6,108
	42.16%
	8,380
	57.84%


Results (additional detail)
Evidence: did BWV produce cost/time efficiencies when taking field interviews?
There was flexibility within the guidelines to take a written statement if (a) directed by a supervisor; (b) the interviewee would for some reason be unavailable if the matter went to court (e.g., backpackers); or (c) the matter was considered too serious.
[bookmark: _GoBack]
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Appendix Table 6. CONSORT 2010 checklist of information to include when reporting a randomized trial
	Section/Topic
	Item No
	Checklist item
	Reported on page No

	Title and abstract

	
	1a
	Identification as a randomised trial in the title
	p.1 

	
	1b
	Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts)
	Commences p.5

	Introduction

	Background and objectives
	2a
	Scientific background and explanation of rationale
	Commences p.3

	
	2b
	Specific objectives or hypotheses
	p.5

	Methods

	Trial design
	3a
	Description of trial design (such as parallel, factorial) including allocation ratio
	Commences p.5 and Appendix 1

	
	3b
	Important changes to methods after trial commencement (such as eligibility criteria), with reasons
	NA

	Participants
	4a
	Eligibility criteria for participants
	NA

	
	4b
	Settings and locations where the data were collected
	Commences p.5

	Interventions
	5
	The interventions for each group with sufficient details to allow replication, including how and when they were actually administered
	NA

	Outcomes
	6a
	Completely defined pre-specified primary and secondary outcome measures, including how and when they were assessed
	p.7 and Appendix 2

	
	6b
	Any changes to trial outcomes after the trial commenced, with reasons
	NA

	Sample size
	7a
	How sample size was determined
	p.7 and Appendix 2 

	
	7b
	When applicable, explanation of any interim analyses and stopping guidelines
	NA

	Randomisation:
	
	
	

	 Sequence generation
	8a
	Method used to generate the random allocation sequence
	p.6

	
	8b
	Type of randomisation; details of any restriction (such as blocking and block size)
	p.6

	 Allocation concealment mechanism
	9
	Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), describing any steps taken to conceal the sequence until interventions were assigned
	p.6

	 Implementation
	10
	Who generated the random allocation sequence, who enrolled participants, and who assigned participants to interventions
	p.6

	Blinding
	11a
	If done, who was blinded after assignment to interventions (for example, participants, care providers, those assessing outcomes) and how
	NA

	
	11b
	If relevant, description of the similarity of interventions
	NA

	Statistical methods
	12a
	Statistical methods used to compare groups for primary and secondary outcomes
	Commences p.8

	
	12b
	Methods for additional analyses, such as subgroup analyses and adjusted analyses
	Commences p.8

	Results

	Participant flow (a diagram is strongly recommended)
	13a
	For each group, the numbers of participants who were randomly assigned, received intended treatment, and were analysed for the primary outcome
	NA

	
	13b
	For each group, losses and exclusions after randomisation, together with reasons
	NA

	Recruitment
	14a
	Dates defining the periods of recruitment and follow-up
	p.7 and Appendix 2

	
	14b
	Why the trial ended or was stopped
	Sufficient data generated for management’s decision-making

	Baseline data
	15
	A table showing baseline demographic and clinical characteristics for each group
	Engagement subgroups table p.20

	Numbers analysed
	16
	For each group, number of participants (denominator) included in each analysis and whether the analysis was by original assigned groups
	Tables

	Outcomes and estimation
	17a
	For each primary and secondary outcome, results for each group, and the estimated effect size and its precision (such as 95% confidence interval)
	Tables and results text

	
	17b
	For binary outcomes, presentation of both absolute and relative effect sizes is recommended
	NA

	Ancillary analyses
	18
	Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-specified from exploratory
	NA

	Harms
	19
	All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)
	NA

	Discussion

	Limitations
	20
	Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses
	From p.12

	Generalisability
	21
	Generalisability (external validity, applicability) of the trial findings
	From p.12

	Interpretation
	22
	Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence
	From p.12

	Other information
	

	Registration
	23
	Registration number and name of trial registry
	NA

	Protocol
	24
	Where the full trial protocol can be accessed, if available
	NA

	Funding
	25
	Sources of funding and other support (such as supply of drugs), role of funders
	NA
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